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[ Gannett Fleming T

Phitadelphia, PA 19102-1917

Qfflce: (215) 557-0106
Fax: (215} 557-0337
www.gannettiteming.com

October 13, 2006

Edwards & Kelcey

Attn: Mr. Stephen E. Cunningham, P E.
Project Manager

3500 Horizon Boulevard

Suite 250

Trevose, PA 18053-4900

Dear Mr. Cunningham :

On behalf of HSP Gaming, LP, Gannett Fleming, Inc. is responding to a letter
from Edwards and Kelsey, dated September 11, 20086, that details their review of
the December 2005 Traffic Impact Study for the SugarHouse Casino.

The Traffic Impact Study is a preliminary document which has subsequently been
revised and updated. We are enclosing two copies of the Updated Traffic Impact
Analysis for your review. You will find many references in this letter to this
updated report.

Below, we respond to the comments and findings of your ietter.

Approach
1. Since December 2005 the phasing concept for Sugarhouse Casino has

been revised and the revised phases are reflected in the updated traffic
study. The traffic study now addresses three phases. They are:

¢ Interim Casino - 1,500 slots, opening year 2008
Phase | Casino — 3,000 slots, opening year 2009

» Phase Il Casino — 5,000 slots, event center and hotel, potentially
opening year 2012.

The updated analysis includes the three intersections on Delaware
Avenue and additional intersections on Girard and Frankford Avenues.
Analysis was conducted for each of the three phases and for the build and
no-build condition in 2022 (ten years following the projected completion of
the Phase Il facility). Analyses were performed for the Friday evening
peak hour, which is the period with heaviest volumes of traffic on the
overall network, both with and without added casino traffic.
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A general description of existing and proposed land use is included in the
Updated Traffic Impact Analysis.

The traffic study was prepared by a team of experienced traffic engineers,
and the Updated Traffic Impact Analysis will be stamped and signed by a
professional engineer. Brief biographies of the team are included in an
appendix.

The updated traffic study includes analysis of additional intersections,
including:

Delaware Avenue/Shackamaxon Street (signalized)
Delaware Avenue/Frankford Avenue (signalized)
Delaware Avenue/Penn Street (signalized)
Frankford Avenue/Laurel Street (unsignalized)
Girard Avenue/Berks Street (signalized)

Girard Avenue/Montgomery Avenue (signalized)
Girard Avenue/Columbia Avenue (signalized)
Girard Avenue/Marlborough Street (signalized)
Girard Avenue/Shackamaxon Street (unsignalized)
Girard Avenue/Frankford Avenue (signalized)

Data Collection

5.

10.

Additional traffic counts were taken in order to analyze the addmonal
intersections.

The updated study includes diagrams showing site location, site peak hour
trip generation and trip distribution.

A site plan is included in the updated report indicating proposed access
points, including service delivery, bus, and valet / self-park traffic
movements internal to the site.

The updated traffic study includes an appendix with the raw traffic data.

No Saturday analysis was conducted because, unlike sections of
Delaware Avenue that are further south, there are no ‘big box' retail
facilities using this section of Delaware Avenue for access. The land use
is predominantly industrial and generates very low volumes of background
traffic. The analysis is based on the Friday peak evening hour which is
the period when a combination of background and casino traffic create the
higest roadway volumes.

Peak Hour Facts (PHFs) are calculated for each approach.
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Trip Generation

11.

12.

The updated study includes a section on trip generation so that the
assumptions can now be verified by a reviewer. A specialist in casino
traffic, Urban Systems, Inc., was added to the team to assist in making the
trip generation information as accurate as possible. In addition to utilizing
their previous experience at locations in New Orleans and the Greater
Chicago area, Urban Systems visited the Niagara Falls casino to observe
traffic generation patterns for an urban casino of SugarHouse’s size. The
credentials of Denis J. Finigan, President of Urban Systems, Inc., are
included in an appendix to the report.

Diagrams illustrating how casino traffic utilizes roadways is included in the
updated study.

Anal\{tical Approach/Tools Used

13.

14.

15.

16.

17.

The study utilizes a 1% annual growth rate for background traffic, based
on two separate sources. Traffic generated by five condominium towers
adjacent to the site (Waterfront Square) is also included. The updated
study now includes a general discussion of land use and future
development in the study area. An appendix to the updated study lists
many of the projects being proposed in the area; but as with all future
development, it is difficult to estimate how many of these proposals will
become a reality. A combination of market demand, availability of
developable ‘parcels, and community interest in a more measured
development of the area is likely to result in modest and incremental
change that can be accounted for in the annual one percent growth in
traffic.

Class counts for heavy vehicles have been verified in the field and were
found to be within the 5% range. Therefore, the assumption in the
analysis of 5% is reasonable. Once the project is in detailed design, full
classification counts will be conducted and used for the final, detailed
analysis.

Peak hour trip generation was determined by taking the volumes for the

.peak three hours and assigning half of that traffic to the peak hour.

Trip distribution diagrams are included in the updated study.

In the updated study 5% of trips are assumed to be by public transit or
pedestrian mode. Sidewalks are provided on Delaware Avenue and on all
local streets in the vicinity of the project. There are no anticipated impacts
to the public transit system from this number of trips.




18.

19.

These specific tables (Table 6 and Table 7) are no longer included in the
study. More information is provided in the updated study.

The analysis in the preliminary study has been changed. A 2022 build
and no-build analysis are included in the updated study. i

Special Event and Open Day Plans

20.

The updated study addresses plans for special events and opening day.

Mitigation Measures

21.

22.

23.
Other

24.

25,

26.

27.

28.

29.

30.

31.

Because the phases of development have changed for the overall project,
the mitigation measures are different from those described in the initial
study. Detailed mitigation measures for each of the phases are described
in the updated study.

Our proposed mitigation measures are now more fully defined in the
updated study. .

Same as comment #22.

The lane confiruration for Delaware Avenue and Shackamaxon Street are
shown correctly in the updated study.

Shackamaxon Street is correctly described in the updated study.

Diagrams and text for the Frankford Avenue/Delaware Avenue
intersection conform with one another in the updated study.

Intersections on Delaware Avenue operate on a 90-second cycle and
intersections on local streets operate on a 60-second cycle. These cycle
lengths are consistent with other intersections in the City of Philadelphia.

Control delay is correctly described in the original study document.
In the updated study the tables in the report correspond with the Synchro

files. (The wrong version of the Synchro files may have been appended to
the original study).

_Same as above.

This is corrected in the updated study.




32. Tables and descriptio?us match one another in the updated study.

33. The wrong version of the Synchro files may have been appended to the
original study.

We appreciate the effort and attention directed to the original study. We believe
that the Updated Traffic Impact Analysis (attached) addresses these and other
issues raised by community representatives. The SugarHouse team looks
forward to a continuing dialogue with all interested parties regarding traffic and
the SugarHouse Casino. We share a mutual goal: to minimize the impact of
SugarHouse traffic on the surrounding area. '

)t you have any questions concerning this letter or the updated study, please
contact me at 215-557-01086.

Si\ncerely,

G ETT FLEMING, INC.

Susan P-Gibbons, R.A., AICP
Vice President

cc:  Mr. Frank T. Donaghue, Esq.
Mr. Glenn Rowe, P.E., PennDOT
Mr. Stephen E. Cunningham, P.E., Edwards & Kelsey
Mr. Greg Carlin, HSP Gaming, LP
Mr. John M. Donnelly, Esq.

Attachment
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SugarHouse Casino — Updated Traffic Impact Analysis
October 13, 2006

1. EXECUTIVE SUMMARY

The goal of this traffic study is to evaluate the proposed SugarHouse Casino

traffic impact on the surrounding local street network, determine measures to

. minimize impacts on neighborhood streets, and propose measures to optimize
traffic operations during the most demanding traffic periods.

The SugarHouse Casino will be developed in three phases. The interim Casino
will consist of 1,500 slots; the Phase | Casino will consist of 3,000 slots; and the
Phase Il Casino will consist of 5,000 slots, a multi-purpose Event Center, and a
500-room luxury hi-rise hotel. The Interim Casino will include a 2,330-space self-
park garage and valet parking; Phase | will include an additional 550-600 valet
parking spaces; and Phase |l will include an additional 900 standard parking
spaces to the self-park garage and a second garage with approximately 540
additional spaces. The three phases are programmed to open in Years 2008,
2009, and 2012, respectively.

There are three main signalized access points to the SugarHouse Casino site
along Delaware Avenue: Shackamaxon Street, Frankford Avenue, and Penn
Street. These multiple site access and egress points are viewed as a critically
important factor in on-site traffic management. Although the SugarHouse Casino
site has three access points, most casino traffic will use two access and
departure points: Shackamaxon Street and Frankford Avenue.

The major regional access point to the casino site is the 1-95/Girard Avenue
Interchange, which may carry .up to eighty-five percent (northbound and
southbound) of the traffic to the casino. The Interchange is programmed for
major construction to improve 1-95 access to and from Delaware Avenue and the
casino site. The existing interchange is an inefficient access system which
requires southbound traffic on 1-95 to use Girard Avenue and other local streets
to access the casino site.

The three proposed phases of casino development are closely aligned to the
construction scheduling of the 1-95/Girard Avenue Interchange improvements.
The Interim Casino phase will open in 2008 and expand to Phase | around the
anticipated commencement of Interchange construction. While dependent on
market demand, Phase |l is programmed to open at approximately the same time
that the I-95/Girard Avenue Interchange is completed.

Although it is expected that casino-bound traffic will use Girard Avenue during
the Interim Phase, this phase will generate the lowest volumes over a relatively
short duration. During the 1-95/Girard Avenue Interchange construction phase,
PennDOT will implement a traffic management plan which may help to minimize
the casino-bound traffic volumes on local roadways such as Berks Street and
Frankford Avenue. After the 1-95/Girard Avenue Interchange construction is
completed and Phase |l of casino development is completed, casino-bound traffic
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SugarHouse Casino — Updated Traffic Impact Analysis
October 13, 2006

from 1-95 will have direct access to Delaware Avenue and the site, thereby
minimizing impacts on local streets and neighborhoods.

In determining the most demanding traffic operational conditions, new traffic
demand was added to the existing traffic volumes. Based on this analysis, a
determination was made that the most operationally demanding period is the
Friday PM peak period. Therefore, the analysis was focused on the Friday PM
peak period. A detailed trip generation analysis was completed to establish
casino-bound traffic demand. Results from the Philadelphia Gaming Advisory
Task Force report were used extensively and field cbservations were conducted
at other urban casino sites to estimate both the type and number of casino
related trips. For other types of trips, information from the Institute of
Transportation Engineers (ITE) Trip Generation Handbook was used. In
addition, an annual traffic growth factor of one percent was applied to
compensate for background traffic growth.

Transportation Demand Management measures were also applied to minimize
traffic demand during peak traffic hours. These measures include scheduling
employee working hours, event center activities, and line haul and group trips
outside the peak traffic hours. '

The traffic analysis for Interim Casino traffic conditions demonstrates that six (6)
analyzed intersections along Girard Avenue will operate at overall Level of
Service (LOS) C or better. In general, LOS D is acceptable in major urban areas.
The overall LOS for the Interim Casino is at the same level as for existing
conditions after traffic mitigation measures are applied. These mitigation
measures include signal coordination and signal timing optimization, Similar to
Girard Avenue, the analyzed intersections along Delaware Avenue are showing
the same Levels of Service after implementation of the same traffic mitigation
measures. Newly introduced left-turn movements from Delaware Avenue to the
casino site have some impact on the approach delay but the impact on overall
intersection delay is minimal.

In addition to operational mitigation measures, the Interim Casino plan suggests
the introduction of measures that channel traffic from Girard Avenue to Berks
Street and Frankford Avenue, thereby minimizing or eliminating casino-bound
traffic on other residential streets. These measures which will require significant
community input, could include prohibiting certain turns, implementing traffic
calming techniques, and installing wayfinding and traffic restriction signage
systems. The signage systems will guide vehicles to pre-designated streets and
discourage vehicles from entering other local streets.

During Phases | and Il of casino development, casino-bound traffic on Girard
Avenue may level or taper off. While this may bring some decline in casino-
bound traffic demand during Phases | and |l, additional traffic may be added due
to unrelated background traffic growth.

[ Gannett Fleming
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October 13, 2006

Unlike Girard Avenue, Delaware Avenue will experience an increase in traffic
demand due to higher casino-bound traffic volumes during Phases | and l. The
highest traffic demand is expected after Phase Il is open due to more casino-.
bound traffic demand and the cumulative effects of unrelated background traffic
growth. However, by utilizing mitigation measures such as coordinated traffic
signals and optimized signal timing plans, and additional left-turn lane capacity at
the intersections with both Frankford and Shackamaxon Avenues, overall
intersection LOS will be C or better. Although overall intersection LOS is very
good, several of the individual intersection approaches will operate at a lower
LOS (but within acceptable levels). In general, lower Levels of Service are
experienced at intersection approaches with high traffic volumes and higher
Levels of Service are experienced at approaches with low traffic volumes.

In summary, although it is expected that casino-bound traffic will be using Girard
Avenue during the Interim Casino phase, this phase will generate the lowest
traffic volumes over a relatively short duration. The Interim Casino is scheduled
to open in 2008, and expanding to Phase Il by 2009. During Phases | and I,
there is likely to be a gradual shift of casino-bound traffic from Girard Avenue and
other local streets to Delaware Avenue. After the 1-95/Girard Avenue
Interchange construction is completed and Phase 1] of the casino development is
completed, casino-bound traffic from 1-95 will have direct access to Delaware
Avenue and to the site, and negative impacts on local streets and neighborhoods
will be minimal or negligible. With proposed mitigation measures in place,
Delaware Avenue will operate at a satisfactory Level of Service.

[ Gannett Fleming
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2. PROIJECT CHARACTERISTICS AND PHASING

The SugarHouse Casino will be developed over three phases: an Interim Phase,
Phase |, and Phase Il.

2.1. Interim Casino - 1,500 Slots

The Interim Casino represents the initial gaming component in a permanent
casino facility consisting of 1,500 slot machines, food & beverage venues with
approximately 390 seats, and gaming support, Pennsylvania Gaming Control
Board, and other back-of-house components. This facility will be constructed
and opened to the public in tandem with a +/- 2,330-space parking structure that
during the interim operation will accommodate self-park and valet parking spaces
and employee parking. Parking within the self-park garage will be free of charge
to casino guests and employees. An interim cerémonial porte cochere and valet
drop-off area and an enclosed loading dock will be provided during the Interim
Casino phase while construction of Phase | proceeds.

The total gross building area of the Interim Casino phase, including the parking
garage structure, will be approximately 1,269,500 square feet:

The opening year for the Interim Casino is scheduled for Year 2008. '

2.2. Phas I Casino -~ 3,000 Slots

Phase | represents the contiguous expansion of the Interim Casino within a
permanent facility to accommodate an additional 1,500 slot machines, for a total
of 3,000 devices. Food & Beverage components will include a Buffet and Diner,
italian Restaurant, Steak House, Sports Bar and two lounges with a total seating
capacity of +/- 1,340 seats. In addition, a +/- 6,500 square feet multi-purpose
ballroom and entertainment performance space will compliment the program.
The main porte cochere will be completed and significant site improvements and
enhanced pedestrian promenades will also accompany the Phase | program.
Additional back-of-house and warehousing spaces will extend below the casino
level.

The Phase | Casinoc development will be supported by the +/- 2,330-space self-
park garage deveioped for the Interim Phase, as well as approximately 550-600
additional valet parking spaces below the main casino floor ievel and extending
out onto an on-grade valet lot to the south of the casino podium. The total
parking inventory at the completion of Phase | will be approximately 2,880-2,930
spaces. As with the Interim Phase, parking within the self-park garage will be
free of charge to casino guests and employees. Phase | will also include a large
centralized and fully-enclosed loading dock facility that will be accessed through
a dedicated service and bus route.
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Once Phase | is completed the total gross building area of the SugarHouse
facility, including the parking garage structure will be approximately 1,579,310
square feet.

The opening year for the Phase | casino is scheduled for Year 2009.

2.3. Phase II Casino - 5,000 Slots, Event Center and Hotel |

The Phase Il development program consists of the contiguous expansion of the
Phase | Casino, with capacity for 2,000 additional slot machines or a total of
5,000 devices. A proposed 500-room luxury hi-rise hotel and a +/- 30,000 s.f.
multi-purpose Event Center above the casino floor level wili compliment the
gaming component. In addition, two or three additional restaurants and one or
two additional lounges and ancillary boutique retail shops are slated for this
phase of development. The Phase |l development program will be supported by
additional parking, including an additional +/- 900-space expansion to the main
self-park garage and a new +/- 540-space parking structure on the southeast
parcel adjacent to the hotel (this garage is intended to support the hotel
operation.) At the conclusion of the Phase Il development program, the -total
parking inventory will exceed 4,500 spaces on site.

+*

Parking within the self-park garage will remain free of charge to casino guests
and employees.

Once Phase |l is completed, the total gross building area of the SugarHouse
facility, including the expanded Casino podium, Hotel, Event Center and
expanded parking facilities will be approximately 2,937,300 square feet.

While this Phase [l expansion is dependant on market demand, the Phase |
casino opening is programmed for Year 2012,

(] Gannett Fleming |
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3. THE STUDY AREA AND I-95 / GIRARD
INTERCHANGE IMPROVEMENTS

I 3.1. General Description of Study Area \

The area for which detailed traffic analysis was conducted comprises an area
roughly bounded by the Delaware River, Girard Avenue, Frankford Avenue and
the existing 1-95/Girard Avenue Interchange. This area was chosen based on
existing traffic patterns and the distribution of trips generated by the casino
development.

3.2. Existing Land Use ] |

The study area includes a variety of existing land uses. The land between 1-95
and the Delaware River is an old industrial area. This area was once bustling
with manufacturing and port-related activities, including a sugar refinery on the
casino site itself. Today, many of the original buildings have been demolished
and of those that remain, some stand empty waiting for redevelopment
opportunities. Others continue to house small manufacturing and warehousing
facilities. In anticipation of redevelopment, the City of Philadelphia invested in
improvements to Delaware Avenue. Recently, this long anticipated
redevelopment has begun to take place with the current construction of a high-
rise condominium project, Waterfront Square, which is located immediately south
of the SugarHouse casino site on the riverfront.

West of Delaware Avenue the character of the existing land use is entirely
different. The community of Fishtown, centered around Girard Avenue, is an old
neighborhood. which originally housed the workers whose jobs were located on
the nearby waterfront. Along Girard Avenue itself there are many small scale
business and retail establishments mixed with neighborhood housing. The side
streets that connect Girard Avenue and Delaware Avenue (Berks, Montgomery,
Marlborough, Columbia Avenues and Shackamaxon Street) are predominantly
residential, consisting of two- and three-story row houses, intermingled with
some non-residential activities. Frankford Avenue is an arterial street with fewer
residential and more business land uses.

In recent years this neighborhood has begun to change. With the rise of housing
prices closer to Center City, the Fishtown neighborhood has also witnessed an
increase in the cost of housing, with new residents moving in, and new infill
development beginning to take place.

Gannett Fleming
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v

3.3. Future Land Use |

Land use in the study area wili change over time, both along the waterfront and,
to a lesser extent, in the Fishtown neighborhood, with or without the development
of a casino on the North' Delaware Riverfront. In many older cities industrial
waterfronts have been renewed as vibrant mixed-use amenities. For many years
Philadelphia has hoped for a similar rebirth of its waterfront. The Penns Landing
area, closer to Center City, has been the subject of numerous redevelopment
proposals, and to the south new development has already been built on much of
the old vacant industrial land.

Until recently, no such redevelopment has taken place on the North Delaware
riverfront. Waterfront Square is the first new project to be approved and
constructed. This will be a 780-unit condominium development in five towers,
two of which are currently under construction. In addition there are other projects
along the waterfront that are under discussion, including additional high-rise
condominium units.

In the Fishtown neighborhood houses are being renovated and a number of
small scale residential and commercial infill projects are currently proposed,
either within or close to the study area. A list of projects under consideration is
included in Appendix A. While some of this development is likely to occur in the
coming years, a mixture of market demand, availability of developable parcels,
and community interest in plans for measured growth will result in a modest,
rather than fundamental, transformation of the area.

3.4. ehicular Access and Circulation

Access to the study area is via |-95, Delaware Avenue and Girard Avenue.
Regional access is provided by the Girard Avenue Interchange on [-95.
Currently this interchange routes traffic from southbound 1-95 directly onto Girard
Avenue, while northbound traffic exits onto northbound Delaware Avenue. In
order to access the riverfront from 1-95 southbound traffic must travel several
blocks along Girard Avenue and turn onto one of several local streets that
connect Girard Avenue and Delaware Avenues.

Delaware Avenue, in addition to 1-95, provides access to and from the center of
the city. Girard Avenue is a local arterial street that provides connections to
other mixed use neighborhoods to the north and south of Fishtown.

There are three main access points to the SugarHouse site along Delaware
Avenue. These include two signalized intersections: Shackamaxon Street at the
northern end of the site, and Frankford Avenue towards the southern end of the
site. In addition, Penn Street also provides access to the site from the Delaware

[&] Gannett Fleming
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Avenue — Penn Street intersection. These multiple site access and egress points
are viewed as a critically important factor in on-site traffic management. While
the site has three access points, for the purposes of this study, it is assumed that -
the primary points of entry and exit for both self-park and valet patrons will be the
Shackamaxon Street and Frankford Avenue signalized intersections,
respectively.

Three site access points and the surrounding street network will remain constant
for all three phases of the project. However, the freeway access system will be
reconfigured and this new configuration will impact travel routes of casino-bound
traffic on the local stfeet network.

The traffic circulation system that is internal to the site is described in Appendix
B.

3.5. General Description of I-95 / Girard Avenue
Interchange Improvements

The 1-95/Girard Avenue Interchange is programmed by the Pennsylvania
Department of Transportation (PennDOT) for major construction that will
significantly improve |-85 access to Delaware Avenue and the casino site. The
Interchange improvements are currently in the preliminary design phase and are
scheduled to be under construction beginning in 2009. Based on the present
construction schedule, the improvements are programmed to be completed and
the Interchange open to traffic in 2012.

The 1-95/Girard Avenue Interchange is currently a complicated ramping system
that provides inefficient access between 1-95 and Delaware Avenue. Traffic
arriving via 1-85 southbound must presently travel several blocks along Girard
Avenue and turn onto local streets such as Berks Street or Frankford Avenue in
order to access Delaware Avenue and the casino site.

The Interchange improvements proposed by PennDOT will reconfigure the
existing ramping system and provide direct access to Delaware Avenue and the
site for both northbound and southbound 1-95 traffic. According to the
PennDOT/DVRPC' Report, “I-95 Girard Avenue and 1-676 Vine Expressway
Interchanges, Section GIR Traffic Study”®, upon completion, 1-95 traffic will no
longer need to use Girard Avenue to access Delaware Avenue.

The 1-95/Girard Avenue Interchange construction will be accomplished in multiple
stages. Although most of the stages have not yet been defined, the initial
construction phase will provide alternate routing for traffic during construction.

' Delaware Valley Regional Planning Commission

2 Published in June 2005
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PennDOT will prepare a traffic management study which will determine how
traffic is to be managed throughout the various construction stages. The
SugarHouse Casino will work with. PennDOT and the various gQroups
representing the surrounding neighborhoods to develop a traffic management
plan that minimizes community impacts during Interchange construction.

3.6. Casino Project Phasing and Coordination with I-95 /

Girard Interchange Improvements

The three phases of casino development are closely aligned to the construction
scheduling of the 1-85/Girard Avenue Interchange improvements. The Interim
Casino phase will open in 2008, expending to a Phase |, 3,000-slot facility in
October 2009. The Phase | casino will open at approximately the same time that
construction begins on the Interchange. The Phase |l opening will hinge on the
marketplace response to the casino, but could occur in the same timeframe as
completion of the Interchange.

3.6.1. Interim Casino - 1,500-Slots

In the Interim Casino phase, the |-95/Girard Avenue Interchange will not be
changed and casino-bound traffic will utilize the existing roadway network,
following existing travel patterns. Presently, the main access route to the site for
arriving 1-95 southbound traffic is Girard Avenue. Along Girard Avenue, casino-
bound traffic will most likely use local streets such as Berks Street and Frankford
Avenue to access Delaware Avenue. For analysis purposes, it is assumed that
approximately two-thirds of traffic will use Berks Street because of its proximity to
the -85 southbound off-ramp and the remaining one-third of traffic will use
Frankford Avenue. While other local streets, such as Shackamaxon Street, E.
Columbia Street, and Montgomery Avenue provide access to Delaware Avenue,
casino-bound traffic is more likely to use Berks Street and Frankford Avenue
given the proximity, character, and capacity of these roadways.

The main access route to the SugarHouse site for arriving [-95 northbound traffic
is a circuitous route along Delaware Avenue (northbound), North Beach Street, to
Delaware Avenue (westbound).

Departing traffic to 1-95 northbound is provided a direct route; however, departing
traffic traveling to 1-95 southbound must travel a circuitous route along North
Richmond Avenue, East Cumberiand Street and Aramingo Avenue prior to
accessing the 1-95 southbound on-ramp. Table 3-1 below shows the trip
distribution arrival and departure route percentages along the regional and local
roadway network using the existing 1-95/Girard Avenue Interchange.
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Table 3-1: Interim Casino Phase Arrival & Departure Trip Distribution

Travel Route — ARRIVALS Arpval
[-95 SB — Girard Ave WB — Berks 5t 8B — Delaware Ave WB ' 28%
I-95 8B — Girard Ave WB — Frankford Ave SB ] 10%
[-95 NB — Penns Landing — Delaware Ave EB . 18%
[-95 NB - Delaware Ave EB - Beach St WB — Delaware Ave WB 29%
Spring Garden St SB —» Delaware Ave EB 10%
Girard Ave EB — Frankford Ave SB T 3%
Frankiord Ave SB 2%
TOTAL ARRIVALS 100%
Travel Route - DEPARTURES De"f:“'e
Delaware Ave EB — 1-95 NB ' ' 38%
Delaware Ave EB -» Richmond St EB — Cumberland St NB — Aramingo Ave 47%
"WB — I-85 SB .

Delaware Ave WB — Sprlng Garden St NB 10%
Frankford Ave NB — Girard Ave WB 3 3%
Frankford Ave NB 2%
TOTAL DEPARTURES _ 100%

Refer to Appendix C for maps showing Trip Distribution informaticn.

3.6.2. Phase | Casino — 3,000-Slots

By the opening of Phase | the 1-95/Girard Avenue Interchange is scheduled to be
under construction. During construction stages PennDOT will provide alternate
routing for traffic at minimum for the conditions where access to the Interchange
1S restricted or an access ramp is closed. Although PennDOT has not completed
its study to define alternative routing during construction, it is highly likely that
much of the traffic will be routed out of the construction zone. In addition, drivers
will avoid the congestion resulting from construction by voluntarily seeking
alternate routes. Even if there are periods of time when PennDOT does not
entirely close the southbound Girard Avenue ramp, it is expected that fewer
vehicles will use Girard Avenue during that period than during the period prior to
construction.

Based on present conditions, traffic bound for the SugarHouse site on [-95
southbound will have several routing possibilities during the construction phase,
including Aramingo Avenue and Richmond Street. There is also a possibility that
a Delaware Avenue extension may be constructed as a means of managing
traffic during the 1-95 construction.

With these con51deratrons |n mind, this analysis assumes that I 95 southbound
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. Avenue Inte'rchanges, and |-95 northbound casino-bound traffic will use the |-
95/Penns Landing Interchange. :

Departing traffic from the site to 1-95 northbound during construction stages

- where interchange access is restricted will most likely use the 1-95/Aliegheny
Avenue and |-95/Castor Avenue Interchanges. Departing traffic from the site to |-
95 southbound during this phase will most likely use the 1-95/Penns Landlng
Interchange.

PennDOT will be developing traffic plans to mitigate any operational deficiencies
during each of its construction work phases. SugarHouse Casino will coordinate
closely with PennDOT and local community representatives to minimize traffic
disruptions created by interchange construction. Although 1-95 construction at”
-the Girard Avenue Interchange will introduce operational challenges which will be
-addressed in the PennDOT traffic management plans, local streets such as
Berks Street and Frankford-Avenue will benefit since casino-bound traffic will use
alternative routes to access the site instead of the local street network due to
construction related congestion. Table 3-2 below shows the projected trip
.distribution patterns for casino arrival and departures during this phase.

Table 3-2: Phase | Arrival & Departure Trip Distribution

. Travel Route - ARRIVALS T Aroval
1-95 8B — Allegheny Ave — Fﬂchmond Ave Aramlngo Ave or Delaware Ave 40%
extended -» Delaware Ave WB L
1-95 NB — Penns Landing — Delaware Ave EB ' - 45%
Spring Garden St SB —» Delaware Ave EB 10%
Girard Ave EB — Frankford Ave SB o i o 3%
Frankford Ave SB L : - 2%
TOTAL: ARRIVALS =~ ' s 100%
Travel Route - DEPARTURES | Departure
Delaware Ave EB s Rlchmond Ave Ji Allegheny Ave Castor Ave = I 95 NB : 40%

_Delaware Ave WB  Penns Landing = -5 SB _ 45%
Délaware Ave WB — Spring Garden St-NB: . . . 10%
Frankford Ave NB = Girard Ave WB 3%
Frankford Ave NB ™ - o 2%
TOTAL D_EPAFITU RES ' 100%

For more detailed Trip Distribution information refer to Appendix C.

3.6.3. Phase |l Casino — 5,000 Slots, Event Center, and Hotel

If the success of the casino warrants, a planned Phase Il of SugarHouse may

coincide with the scheduled completion of the Girard Avenue Interchange in

2012. |-95 southbound traffic will be provided direct access to Delaware Avenue
. via an exit ramp. Customers will no Ionger be requwed to travel from 1-95
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southbound along Girard Avenue to access the site. -85 northbound traffic will
also have direct access to Delaware Avenue via an exit ramp.

Departing traffic will have access to 1-95 northbound via a new -85 on-ramp, and
access to |-95 southbound will also be provided via a new [-95 on-ramp.
Customers will no longer be required to travel the circuitous route along
Cumberland Street and Aramingo Avenue to access the 1-95 southbound on-
ramp. Table 3-3 below shows the trip distribution patterns for casino arrival and
deparntures.

Table 3-3: Phase |l Arrival & Departure Trip Distribution

Travel Route - ARRIVALS Arzl/:al
I-95 SB — Delaware Ave WB 38%
[-95 NB — Delaware Ave WB T 42%
I-95 NB — Penns Landing — Delaware Ave EB 5%
Spring Garden St SB 5 Delaware Ave EB ’ 10%
Girard Ave EB — Frankford Ave SB _ 3%
Frankford Ave SB . _ 2%
TOTAL ARRIVALS B 100%
Travel Route - DEPARTURES Departure
Delaware Ave EB — [-95 NB - 38%
Delaware Ave EB — I-95 8B 47%
Delaware Ave WB — Spring Garden St NB o T ' 10%
Frankford Ave NB — Girard Ave WB . 3%
Frankford Ave NB 2%
"TOTAL DEPARTURES ' _ . ) 100%

For more detailed Trip Distribution information refer to Appendix C.

In summary, although casino-bound traffic will use Girard Avenue during the
Interim Casino phase, this phase will generate lower traffic volumes because of
the reduced casino size. The Interim Casino is slated for operation between April
2009 and October 2009.

During the 1-95/Girard Avenue Interchange construction phase, SugarHouse
Casino will work with PennDOT and local communities to develop a traffic
management plan that may help remove casino-bound traffic from local streets
such as Berks Street and Frankford Avenue. After the |-95/Girard Avenue
Interchange construction is completed and Phase Il of casino development is
completed, casino-bound traffic from 1-95 will have direct access to Delaware
Avenue and to the site, and negative impacts on local streets and neighborhoods
should be minimal.

Gannett Fleming
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4. STUDY AREA AND INTERSECTION DATA
- COLLECTION

2

In the December 2006 Traffic Impact Analysis prepared by Gannett Fleming,
three (3) signalized intersections and one (1) unsignalized intersection were
studied to evaluate the traffic impact of the SugarHouse Casino development.
These intersections include:

» Delaware Avenue and Shackamaxon Street (signalized)

» Delaware Avenue and Frankford Avenue (signalized)

» Delaware Avenue and Penn Street (signalized)

> Frankford Avenue and Laurel Street (unsignalized)

For this Update, the study area was expanded to include the following
intersections:

» Girard Avenue and Berks Street (signalized)
> Girard Avenue and Montgomery Avenue (signalized)
» Girard Avenue and Columbia Avenue (signalized)

Girard Avenue and Marlbordugh Street (signalized)

>
» Girard Avenue and Shackamaxon Street (unsignalized)
>

Girard Avenue and Frankford Avenue (signalized)

A limited survey was conducted at each of the study intersections to collect
pertinent traffic data such as roadway and intersection geometries, signage, one-
way roadway designations, turning restrictions at intersections, and signal timing
data. The study roadway and intersection characteristics are described below.

4.1.1. Delaware Avenue

Delaware Avenue is designated as a north-south arterial roadway; however, in
the study area it has a northeast-southwest orientation and parallels Girard
Avenue. For ease of reference Delaware Avenue will herein be referred to as an
east-west roadway. Delaware Avenue provides three travel lanes for each
direction of travel in the vicinity of the site and is generally separated by a
concrete curb type median of approximately 14-feet in width. The posted speed
limit along Delaware Avenue is 30 miles per hour and on-street parking is
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permitted. A bicycle lane is provided between the parking aisle and the vehicle
traveled right-of-way in both directions. Current land use on Delaware Avenue is
industrial and vacant abandoned industrial land. Delaware Avenue was improved
in anticipation of redevelopment taking place along the waterfront.

4.1.2. Girard Avenue

Girard Avenue has a mixture of residential, retail, and business land uses in the
study area. It is identified as an east-west arterial roadway in the vicinity of the
casino site. Generally two lanes of travel are provided in each direction, with two
trolley tracks located in the center of the roadway. The trolley tracks are located
within active vehicle travel lanes with stops at the Berks Street, Montgomery
Avenue, Columbia Avenue, and Frankford Avenue intersections. When the
trolley is stopped for passenger pick-up/drop-off, limited vehicle queuing was
observed to occur behind the trolley. On-street parking is provided on both sides
of the roadway. The posted speed limit on Girard Avenue is 30 miles per hour.

4.1.3. Berks Street

Berks Street is a residential-scale street, but only a few of the houses remain
along a street with many vacant lots. It is a one-way local street with a north-
south orientation, providing one lane of travel and on-street parking on both
sides. North of the intersection with Girard Avenue, Berks Street is one-way
northbound; south of the intersection with Girard Avenue, it is one-way
southbound. Berks Street provides the most direct southbound travel route from
Girard Avenue to Delaware Avenue. -

4.1.4. Montgomery Avenue, Columbia Avenue, Shackamaxon Street
Montgomery Avenue, Columbia Avenue, and Shackamaxon Street are all one-
way streets in the southbound direction of a single moving lane. These primarily
residential streets are local roadways with on-street parking along both sides.

4.1.5. Marlborough Street

Marlborough Street is a one-way street in the northbound direction from
Delaware Avenue to Girard Avenue. [t provides one-lane of travel and offers on-
street parking on both sides of the street. Land uses along this street are
primarily residential.

4.1.6. Frankford Avenue

Frankford Avenue is a north-south arterial roadway and provides one lane for
each direction of travel. Land use on this street is a mixture of residential and
commercial. Frankford Avenue provides a direct travel route from Girard Avenue
to the SugarHouse Casino drive leading to the porte cochere.

4.1.7. Girard Avenue — Berks Street Signalized Intersection

The Girard Avenue eastbound and westbound approaches to this intersection
have three lanes providing an exclusive left-turn lane, through lane, and a shared
through/right-turn lane. The exclusive through and shared through/right-turn
lanes on the Girard Avenue approaches are separated by a low raised median
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designated as trolley stop locations. The trolley tracks at this intersection run
along Girard Avenue in the exclusive through travel lanes. South of Girard
Avenue Berks Street is one-way in the southbound direction and north of Girard
Avenue it is one-way in the northbound direction. Pedestrian crossing is
provided on all intersection approaches. The intersection currently operates at a
signal cycle length of 60 seconds without pedestrian actuation and 90 seconds
with pedestrian actuation during the evening peak hour.

Prior to improvements at the 1-95 Girard Avenue Interchange, patrons traveling to
the SugarHouse Casino from |-95 north of the site are expected to use the
existing 1-95 southbound off-ramp to Girard Avenue. For purposes of this
analysis, casino patrons would be directed by signage to drive west on Girard
Avenue and make a left-turn onto southbound Berks Street for access to
Delaware Avenue. Although most of the patrons may utilize this route to access
the site, a limited number may continue through this intersection and use
Frankford Avenue as a secondary access route to the casino. Use of the more
residential intermediate streets could be discouraged through the use of
wayfinding and traffic restriction signage and traffic calming measures. The most
effective measures will be the product of future meetings with community
representatives and PennDOT.

It is anticipated that during the 1-95 Girard Interchange improvements many
patrons will use alternative routes. Patrons will use the 1-95 on- and off-ramps
after improvements are completed. The new on- and off-ramps will offer a direct
connection from 1-95 to Delaware Avenue. Therefore, after completion of the
interchange improvements, patrons arriving from 1-95 are not anticipated to use
this intersection or Berks Street for travel to and from the casino.

- 4.1.8. Girard Avenue — Montgomery Avenue signalized intersection

Girard Avenue and Montgomery Avenue intersect to form a four-leg signalized
intersection. The eastbound Girard Avenue approach to this intersection
provides- an exclusive through lane and shared through/right-turn lane. The
westbound Girard Avenue approach provides an exclusive left-turn lane and two
through lanes. Trolley tracks are located in the inner most through lane on both
Girard Avenue approaches. There is not a trolley stop at this intersection.
Montgomery Avenue is ocne-way in the southbound direction. At the intersection
with Girard Avenue, there is one single lane to accommodate through and turning
movements. Crosswalks are provided on all intersection approaches. The
intersection currently operates at a signal cycle length of 60 seconds during the
evening peak hour,

Prior to the scheduled 1-95/Girard Interchange improvements this intersection will
be affected by patrons arriving from 1-95 southbound and utilizing the Girard
Avenue off-ramp to access the local roadway network. A mixture of traffic
restrictive signage and traffic calming measures may be the most effective
means of diverting casino-bound traffic from this primarily residential street.
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. During construction of the 1-95/Girard Ave Interchange improvements, many
casino patrons may use the Allegheny Avenue/Castor Avenue Interchanges as a
result of PennDOT's anticipated traffic management plan and because of
construction congestion. Fewer casino-bound trips are anticipated to use the
Girard Avenue — Montgomery Avenue intersection during construction than in the

pre-construction Interim Casino phase.

Following completion of the 1-95/Girard Ave Interchange improvements, most
patrons will utilize the new intersection that provides direct access to Delaware
Avenue.

4.1.9. Girard Avenue - Columbia Avenue signalized intersection
Girard Avenue and Columbia Avenue intersect to form a four-approach
signalized intersection. The Girard Avenue eastbound approach to this
intersection has two lanes: an exclusive through and shared through/right-turn
lane. A low raised concrete island separates the eastbound Girard Avenue
approach travel lanes from the trolley tracks located in a yellow hatched island
area centered on Girard Avenue. The westbound Girard Avenue approach
provides one exclusive left-turn lane and two through movement lanes. The
trolley stop located on the westbound Girard Avenue approach is a raised
concrete island separating the exclusive left-turn lane and innermost through
lane. The trolley tracks run in the exclusive left-turn lane of this approach.
Columbia Avenue is a one-way street in the southbound direction. The
. southbound Columbia Avenue approach to this intersection has one travel lane
for through and turning movements. Pedestrian crossing is provided on all
intersection approaches. The intersection currently operates at a cycle length of
60 seconds during the evening peak hours.

Prior to, during, and following construction of the 1-95/Girard Avenue Interchange
improvements, traffic impacts are likely to be the same as those described for the
‘Montgomery Avenue intersection

4.1.10. Girard Avenue — Marlborough Street signalized intersection

Girard Avenue and Mariborough Street intersect to form a four-leg signalized
intersection. The eastbound Girard Avenue approach provides three travel
lanes: an exclusive left-turn lane and two through lanes. The westbound Girard
Avenue approach provides two lanes: an exclusive through and a shared
through/right-turn movement lane. Yellow hatched striping separates the
eastbound and westbound Girard Avenue approaches at this intersection. The
trolley tracks are located in the eastbound Girard Avenue exclusive left-turn lane
and in the yellow center striping. Marlborough Street is a one-way street in the
northbound direction. The Marlborough Street approaches to this intersection
have one travel lane to accommodate through and turning movements.and on-
street parking on each side of the roadway. Crosswalks are provided on all
intersection approaches. The intersection currently operates at a cycle length of

. 60 seconds .during evening peak hours.
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Prior to the 1-95/Girard Avenue Interchange improvements, this intersection will
be affected by patrons coming from the existing 1-95 southbound off-ramp onto
westbound Girard Avenue. A mixture of traffic restrictive signage and traffic
calming measures may be the most effective means of diverting casino-bound
traffic from this primarily residential street. During and following construction of
the Girard Avenue intersection improvements traffic impacts will be the same as
those described for the Montgomery Avenue intersection

4.1.11. Girard Avenue - Shackamaxon Street unsignalized intersection
Shackamaxon Street intersects with Girard Avenue to form an unsignalized stop-
sign controlled intersection. The eastbound Girard Avenue approach provides a
through lane and shared through/right-turn lane. The westbound Girard Avenue
approach provides two through lanes with an additional left-turn storage lane
which extends from the Frankford Avenue intersection. It was observed that
even though the left-turn bay is designed for the storage of left-turn vehicles at
the upstream Frankford Avenue intersection, motorists utilize this bay for left-
turns onto Shackamaxon Street. The eastbound trolley tracks run through the
center yellow hatch area separating the eastbound and westbound travel lanes
on Girard Avenue. The westbound trolley tracks run through the westbound
Girard Avenue left-turn storage lane. East of the intersection Shackamaxon
Street is one-way in the southbound direction and west of the intersection it is
one-way in the northbound direction. Crosswalks are provided across the
Shackamaxon intersection approaches only.

Prior to the 1-95/Girard Avenue interchange improvements this intersection is
anticipated to be affected by patrons arriving from the existing [-95 southbound
off-ramp onto westbound Girard Avenue. A mixture of traffic restrictive signage
and traffic calming measures may be the most effective means of diverting
casino-bound traffic from this primarily residential street. During and following
construction of the Girard Avenue intersection improvements traffic impacts will
be the same as those described for the Montgomery Avenue intersection.

4.1.12. Girard Avenue - Frankford Avenue signalized intersection

Girard Avenue and Frankford Avenue intersect to form a four-approach
signalized intersection.  The Girard Avenue eastbound and westbound
approaches have three lanes. an exclusive left-turn lane, a through lane, and
shared through/right-turn lane. The westbound Girard Avenue left-turn iane is -
separated from the through lane by a low raised concrete island and serves as
the trolley stop. The trolley tracks run through the westbound Girard Avenue
exclusive left-turn lanes. The second set of trolley tracks run in the yellow
hatched island separating eastbound and westbound Girard Avenue travel lanes.
Frankford Avenue northbound and southbound approaches have one shared left-
turn/through movement/right-turn lane. The intersection currently operates at a
cycle length of 60 seconds during evening peak hour.

This mtersectlon |s Ilkely to be affected by patrons coming from [-95 southbound
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to drive west on Girard Avenue and turn left onto Frankford Avenue.

During and following construction of the Girard Avenue intersection
improvements, for the westbound Girard Avenue left-turn movement traffic
impacts will be the same as those described for the Montgomery Avenue
intersection. Additionally, patrons traveling to the site from areas within the City
are anticipated to use the southbound Frankford Avenue through movement and
eastbound Girard Avenue right-turn movement. Upon exiting the site, patrons
returning to areas within the City are anticipated to use the Frankford Avenue .
northbound left-turn and through movements.

4.1.13. Delaware Avenue — Shackamaxon Street signalized intersection
Shackamaxon Street and Delaware Avenue intersect to form a four-leg
signalized intersection. The eastbound and westbound Delaware Avenue
approaches each accommodate an exclusive left-turn lane and three through
lanes. Shackamaxon Street is a one-way roadway in the southbound direction
and provides one lane for through and turning movements. A driveway forms the
northbound approach to this intersection. Crosswalks are provided on the
eastbound Delaware Avenue, northbound driveway, and southbound
Shackamaxon Street approaches to the intersection. The intersection currently
operates at a cycle length of 90 seconds during the evening peak hour.

The proposed SugarHouse Casino will be located on the vacant property located
in the southwest quadrant of this intersection with the casino site driveway
forming the northbound approach to this intersection. This intersection is
anticipated to be significantly affected by casino patrons arriving from 1-95
utilizing the Girard Avenue Interchange immediately north of the site on Delaware
Avenue,

Prior to the 1-95/Girard Avenue Interchange improvements, the majority of
patrons traveling to the casino via I-95 to Delaware Avenue are expected to drive
west on Delaware Avenue and make a left-turn into the proposed site driveway.
Although many of the patrons of the casino are expected to utilize this route to
access the site, a limited number of patrons are expected to continue through
this intersection on Delaware Avenue and use the proposed driveway at
Frankford Avenue. Upon exiting the site, patrons seeking access to |-95 are
anticipated to make a right-turn onto Delaware Avenue and travel east towards
the 1-95 Interchange. During construction of the 1-95/Girard Avenue Interchange,
most casino patrons arriving from south of the site are anticipated to use the
Penns Landing Interchange. Most patrons arriving from areas north of the site
are anticipated to use the Allegheny Avenue/Castor Avenue Interchanges. The
use of these interchanges results in casino-bound traffic coming from both east
and west on Delaware Avenue.

Following the completion of the 1-95/Girard Avenue interchange, 85% of casino
patrons are anticipated to access the site via the newly constructed 1-95 on/off-

ramps to Delaware Avenue. This results in a high percentage of patrons arriving
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via Delaware Avenue westbound and turning left into the casino site driveways.

4.1.14. Delaware Avenue — Frankford Avenue signalized intersection
Frankford Avenue and Delaware Avenue currently intersect to form a three-
approach signalized intersection. The eastbound and westbound Delaware
Avenue approaches have an exclusive left-turn lane and three through lanes.
Westbound Delaware Avenue right-turn movements are made prior to the
signalized intersection via a channelized right-turn roadway. The southbound
Frankford Avenue approach provides an exclusive left-turn and shared
through/right-turn lane. Although inactive, a driveway forms the northbound
approach to this intersection.

4.1.15. Delaware Avenue — Penn Sireet signalized intersection

Penn Street intersects Delaware Avenue to form a T-type signalized intersection.
The eastbound Delaware Avenue approach provides three through lanes.
Eastbound Delaware Avenue right-turn movements are made via a channelized
right-turn lane prior to the signalized intersection. The westbound Delaware
Avenue approach accommodates an exclusive left-turn lane and three through
lanes. The Penn Street northbound approach has a single lane to accommodate
through and turning movements. Approximately 60-feet-from its intersection with
Delaware Avenue, Penn Street curves sharply to the northeast. Crosswalks are
provided on the eastbound Delaware Avenue and northbound Penn Street
approaches. The intersection currently operates at a signal cycle length of 80
seconds during evening peak hours.

The majority of patrons visiting SugarHouse Casino are anticipated to travel east
through this intersection en-route to the site driveways located at Frankford
Avenue or Shackamaxon Street. Although Penn Street provides direct access to
the site, no traffic was assigned to it in the traffic analysis.

Upon exiting the site, patrons are anticipated to pass through this intersection
traveling westbound on Delaware Avenue towards Spring Garden or Penns
Landing.

4.1.16. Frankford Avenue — Laurel Street unsignalized intersection

Laure! Street intersects with Frankford Avenue to form a stop-sign controlled
intersection approximately 60 feet north of this intersection. Laurel Street is two-
way with an east-west orientation.

Crosswalks are provided on the eastbound and southbound approaches to the
intersection. The intersection currently operates at a cycle length of 90 seconds
in the evening peak hour. .

In the proposed condition, the SugarHouse Casino site will be located in the
southeast quadrant of this intersection and the site driveway will form the
northbound approach to this intersection. The travel patterns of casino-bound
traffic through this intersection are anticipated to be similar to the Delaware

s : - |
Gannett Fleming




SugarHouse Casino - Updated Traffic Impact Analysis
October 13, 2006

Avenue - Shackamaxon Street intersection.

4.2. Data Collection Activities and Existing Traffic Volumes

4.2.1. Data Collection Methodologies

The study team conducted a data collection program during several site visits as
part of this study. This included turning movement counts {TMCs) collected
during the weekday evening peak periods, traffic control device inventory;
intersection surveys; observation of traffic operations; and signal timing. Manual
traffic counts were conducted to quantify traffic activity, develop the peak hour
traffic volume figures, and obtain traffic travel pattern characteristics. The
manual traffic counts were initially conducted in December 2005 at four
intersections: Delaware Avenue — Shackamaxon Street; Delaware Avenue —
Frankford Avenue; Delaware Avenue — Penn Street; and Frankford Avenue —
Laurel Avenue. Additional intersections along Girard Avenue were later added
into the project study area and additional counts were collected in July and
September of 2006. Table 4-1 below summarizes the count locations and dates.
Traffic count data is contained in Appendix D.

Table 4-1: Traffic Counting Locations and Dates

DATA
COLLECTION
DATE i
1 December 2005 1| Delaware Avenue and Shackamaxon Street (signalized)
1 December 2005 r| Delaware Avenue and Frankford Avenue (signalized)
1 December 2005 8| Delaware Avenue and Penn Street (signalized)
1 December 2005 8| Frankford Avenue and Laure! Street (unsignalized)
=, July 2006 mmm | Girard Avenue and Berks Street (signalized)
s July 2006 mmm | Girard Avenue and Shackamaxon Street (unsignalized)
amm July 2006 mmm | Girard Avenue and Frankford Avenue (signalized)
mr July 2006 mmm | Delaware Avenue and Shackamaxon Street (signalized)
1September 2006 1| Girard Avenue and Montgomery Avenue (signalized)
1 September 2006 1| Girard Avenue and Columbia Avenue (signalized)
| September 2006 1] Girard Avenue and Mariborough Street {signalized)

SELECTED INTERSECTIONS WITHIN THE PFIOJECT STUDY

Data was collected during the evening peak period between 4:00 PM and 6:00
‘PM. This time period was used because the weekday evening peak hour has the
heaviest existing traffic volumes. Though casino traffic is expected to be greater
on weekends, the combination of casino traffic and background traffic was
determined to be greater during the weekday evening peak hour.

Generally volume count data collected during the summer months from the end
of June to early September are found to be lower than those counted at other
times dunng the year. This seasonal variation is the result of schools belng out
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Therefore; volume data collected in July 2006 was compared with volume data
collected in December 2005 to determine an appropriate adjustment factor. It
was found that December 2005 volumes were slightly higher than July 2006 (as
anticipated) and an adjustment factor was applied to July 2006 volume data.
This adjustment factor was developed by completing traffic counts at the
intersection of Delaware Avenue and Shackamaxon Street in both December
2005 and July 2006.

The data collected in September 2006 was also compared with December 2005
data and it was found that additional adjustments were not needed for data
collected in September 2006.

The volumes from these counts were compiled and the evening peak hour for the
study intersections was determined to be from 4:15 PM to 5:15 PM. Note that
traffic volumes across the network remain relatively consistent throughout the
peak period studied. The existing evening peak hour volumes are presented in
Appendix E.
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5. EXISTING TRAFFIC CONDITIONS

5.1. Intersection Existing Conditions Evaluation |

An existing operational analysis was performed to assess the operational state of
traffic activity at individual intersections within the study area. Characteristics
necessary to determine the existing levels of service included existing lane
configuration, lane width, movement volumes, peak hour factor, heavy vehicle
percentage, trolley stops and signal timing and phasing data as measured in the
field. Analysis was conducted for the Friday evening peak hour. This was used
because the weekday evening peak hour has the heaviest existing traffic
volumes. Though casino traffic is expected to be greater on weekends, the
combination of casino traffic and background traffic was determined to be greater
during the Friday evening peak hour at this location. The Philadelphia Gaming
Advisory Task Force findings indicated that weekday peak traffic volumes on
North Delaware Avenue are approximately twice the weekend traffic volumes.

Based on area characteristics and industry standards the heavy vehicle
percentage was estimated to be 5% of total traffic volumes. Brief classification
counts were conducted during the Friday evening peak period at the following
intersections: Delaware Avenue/Frankford Avenue, Delaware
Avenue/Shakamaxon Street, Girard Avenue/Frankford Avenue, and Girard
Avenue/Berks Street. These counts indicated that assumptions made in the
model were within the range of field conditions.

If warranted, additional detailed analysis will be conducted during detailed
design, which will be based on specific heavy vehicle percentages for each of the
movements at specific intersections.

SYNCHRO, Version 6, was used to assess the roadway operational conditions
discussed in this report. This computer software performs capacity analyses
using both the 2000 Highway Capacity Manual (HCM} and Intersection Capacity
Utilization (ICU) — 2003 methodologies. The operating condition of an
intersection is measured in terms of Leve! of Service, and use of this software
resulted in the calculation of Levels of Service for each studied intersection under
existing conditions for the evening peak hour. LOS describes the operational
condition of an intersection and falls into one of six categories: A through F. LOS
A represents operating conditions with relatively little traffic and no congestion,
while LOS F represents relatively high traffic and unpredictable operating
conditions including high delay and driver discomfort. Generally, a facility
intersection that operates at or better than LOS D where urban conditions exist is
considered acceptable. Table 5-1 details and graphically provides examples and
definitions of LOS A through F.
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Table 5-1: Level of Service Definitions
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For signalized intersections, Levels of Service are based on the average control
delay per vehicle. The average control delay per vehicle is the initial deceleration
delay, queue move-up time, stopped delay, and final acceleration delay. This
delay is dependent upon known factors of traffic volume, lane configuration and
signalization characteristics of the intersection. A LOS is provided for each lane
group and approach, and an overall LOS is assigned for the intersection.

Unsignalized intersection Levels of Service are defined based on the availability
and acceptance of gaps in an intersection’s traffic streams. These gaps are
needed by traffic to successfully perform a turning or through movement
maneuver from a stopped condition or when opposing an oncoming traffic

stream. Levels of Service criteria are defined, as in signalized intersections, as
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the average control delay per vehicle. These LOS delay threshold criteria differ
slightly from signalized intersections to reflect different driver expectations.
Levels of Service are assigned for minor turning movements occurring at an
unsignalized intersection and those movements which conflict with the major
street through movement.

The threshold limits for these LOS for signalized and unsignalized
intersections are provided in Table 5-2 below:

Table 5-2: Level of Service Threshold Criteria
'Slgnalized Intersections . !Unsignalized Intersections :
{seconds of control delay) ® "% (seconds of control delay) *:
0-10 0-10

>10-20 >10 -~ 15

»>20 - 35 »>15-25

»35 - 55 »25 - 35

- >55 — 80 »35 - 50
pre— T — >80 >50

Nota: Controt delay includes initial deceleration delay, queus move-up time, stopped delay and final
acceleration delay.

The calculations also determine the volume-to-capacity (V/C) ratio. The V/C ratio
is a measure of how much available capacity of a lane group is being used by the
vehicular volume. This ratio is used as a gauge for how much additional
vehicular volume could be accommodated for a specific lane group.

The findings of the existing condition capacity analysis for each studied
intersection are discussed in the following report section. .

Appendix F offers a complete summary table of LOS, V/C, and delay calculated
for each intersection and approach movement analyzed. Appendix G also
contains the intersection analysis output printouts from SYNCHRO, Version 6,
the software used for analyzing intersection operation, as well as leve!l of service
information, capacity information, and traffic signal timing information.

5.2. Intersection Capacity and Level of Service Analysis ]

The following summaries describe existing intersection capacity and LOS
analysis for the signalized and unsignalized intersections within the study area.
A more detailed table containing a summary of SYNCHRO outputs is contained
in Appendix F. The complete SYNCHROQO output files containing LOS, capacity,
and traffic signal timing information are also contained in Appendix G.

5.2.1. Girard Avenue - Berks Street signalized intersection

The capacity analyses results indicate that during the evening peak hour this
intersection operates well at overall LOS A. The eastbound and westbound
Girard Avenue left-turn movements operate at LOS B and C. The Girard Avenue
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through and right-turn lane groups operate at LOS A.

5.2.2. Girard Avenue - Montgomery Avenue signalized intersection

The capacity analyses results indicate that during the evening peak hour this
intersection operates at overall LOS B. The eastbound and westbound Girard
Avenue approaches operate at service levels C and B, respectively. The
southbound Montgomery Avenue approach operates well at LOS B.

5.2.3. Girard Avenue - Columbia Avenue signalized intersection

During the evening peak hour, this intersection operates at overall LOS B. Girard
Avenue eastbound and westbound approaches operate well at LOS A and B,
respectively. The southbound Columbia Avenue approach also operates at LOS
B.

5.2.4. Girard Avenue — Marlborough Street signalized intersection

Analysis of the evening conditions at this intersection show that the overall
service level is B. The eastbound left-turn and through movements operate at
LOS B and C, respectively. The Girard Avenue westbound lane group operates
at LOS B. The northbound Marlborough Avenue approach also operates at LOS
B.

5.2.5. Girard Avenue — Shackamaxon Street unsignalized intersection

The capacity analyses results indicate that the eastbound and westbound Girard
Avenue left-turn movements operate very well at Level of Service A during the
evening peak hour.

5.2.6. Girard Avenue — Frankford Avenue signalized intersection

During the evening peak hour this intersection operates at overall Level of
Service C. The eastbound Girard Avenue approach operates at Level of Service
D, however the eastbound left-turn movement operates at LOS F with a delay of
103.5 seconds and a V/C ratio of 1.03. The westbound Girard Avenue approach
operates at Level of Service C. The northbound and southbound Frankford
Avenue approaches operate at LOS B.

5.2.7. Delaware Avenue - Shackamaxon Street signalized intersection

The capacity analyses results indicate that during the evening peak the
intersection operates at overali LOS A. The eastbound and westbound Delaware
Avenue approaches operate very well at service level A. The southbound
Shackamaxon Street approach operates at LOS C. The LOS C condition results
from the limited green signal time given to this approach.

5.2.8. Delaware Avenue ~ Frankford Avenue signalized intersection

This intersection operates at overall LOS B. The Delaware Avenue eastbound
and westbound approaches operate at LOS B or better. The southbound
Frankford Avenue approach operates at LOS C for through and turning
movements.
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5.2.9. Delaware Avenue — Penn Street signalized intersection
This intersection operates well at overall LOS A during the evening peak hour.
Delaware Avenue eastbound and westbound approaches operate very well at
LOS A. The westbound Penn Street approach operates at LOS C. The LOS C
condition occurs due to the limited green signal time provided to the Penn Street
approach.

5.2.10. Frankford Avenue — Laurel Street unsignalized intersection
The stop-controlled Laurel Avenue approach operates at LOS B with a delay of
-10.4 seconds during the evening peak hour studied.

Overall, nearly all of the intersections within the study area currently operate at
LOS C or better. The exception is the intersection of Girard and Frankford
Avenues. Although it currently operates at a LOS C overall, the eastbound
approach operates at LOS D, mainly due to the left-turn movement, which
operates at LOS F. '
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6. FUTURE NO-BUILD TRAFFIC CONDITIONS

The future No-Build conditions account for general background traffic growth
throughout the study area, plus trip making expected to be generated by other
major proposed projects that are also likely to be in place by the proposed
project’s build year. ’

6.1. Background Growth Rate

Background traffic growth accounts for the general increase in traffic generated
by other area development and facilities affecting the study area. Factors such
as new development, an increase in population, increase in number of vehicles
owned, increase in vehicle miles of travel, etc. might trigger an increase in traffic
volumes on roadways within the study area. These factors are accounted for by
the background growth projections. Information from the 2003 Pennsylvania
Traffic Data report published by PennDOT was used to identify the background
traffic growth factor. The report shows traffic growth of 1% per year between the
years 2002-2003 for principal and minor arterials and local roads in urban areas
within Pennsylvania. The report also shows a growth factor of 19.9% for the ten
year period from 1993 to 2003. The traffic growth volumes used by PennDOT
are based on averages for urban areas across the Commonwealth. Meanwhile,
Gannett Fleming, Inc., as a part of another study in Philadelphia, measured
growth in genera! background traffic between 2003 and 2006. This study
concluded no increase in traffic had taken place over this three year period in
Philadelphia. Given this information, PennDOT's annual growth factor of 1% was
used as a conservative assumption for analysis in this study

The annual background growth factor of 1% was applied to existing volumes to
obtain the no-build volumes for the study years 2008, 2009, 2012 and 2022 (build
year + 10 years). This percentage was added to all of the intersection
movements throughout the study area. The analysis assumed that the 1% annual
growth rate included similar growth in the current proportion of all the types of
vehicles - cars, light trucks, heavy trucks and buses.

6.2. Other Development in Vicinity of Study Area

Other developments specifically included in the study include Waterfront Square,
which will be located on the waterfront immediately south of the Sugarhouse
Casino site. Waterfront Square is planned for a total of 780 residential condos in
five towers. Two of these towers are already currently construction with the
remaining three towers proposed for future development. The entire project was
included in this analysis. Trip generation projections conducted for this study
were based on methodologies as presented in the Institute of Transportation
Engineers (ITE) Trip Generation Manual, 7" Edition. The following Land Use
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codes were used:

> Residential Component (ITE Land Use Code 232 — High Rise Residential
Condominium})

Estimated traffic volumes generated by the 780-unit condominium development
during the evening peak hour are: 196 entering vehicles and 92 exiting vehicles.

Traffic generated by the condominium development was distributed on roadways
within the study areas based on the anticipated development entry/exit location
and existing travel patterns along the roadway network. There are a number of
other projects which have been proposed along the riverfront, north of center city
and in the general vicinity of Fishtown, Northern Liberties and Lower Kensington.
Some, but not all of these projects will probably be built between now and 2022.
This new growth is accommodated for in the 1% annual growth factor.

6.3. No-Build Traffic Vlumes |

The future no-build volumes were estimated by applying background traffic
growth to ‘the existing traffic volumes and adding trips generated by the
condominium development. No-build traffic volumes for intersections within the
- study area were projected for the future no-build years 2008, 2009, and 2012. In
addition, no-build traffic volumes were proposed for 2022, i.e. ten years beyond
completion of Phase Il.- The future no-build volumes for years 2008, 2009, 2012
and 2022 are exhibited in Appendix E.

Y

6.4. Future No-Build Traffic Operations at Study

Intersections

A Level of Service (LOS) analysis was conducted for the future no-build study
years of 2008, 2009, 2012 and 2022 during the weekday evening peak hours for
the study roadway network. The analysis was performed using the
methodologies and computer software described under the existing conditions
analysis. '

A Level of Service Summary table is provided in Appendix F. The future no-build
traffic volumes used in this analysis are those provided in Appendix G.

6.4.1. Future No-Build Year 2008 Conditions

The capacity analyses results indicate that during the future no-build year 2008,
all studied intersections continue to operate at the same overall intersection
Level of Service as calculated for existing traffic conditions. Although the overall
intersection LOS will remain unchanged, some intersection movements and lane
groups will experience a drop in LLOS and are described below.
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The Girard Avenue — Frankford Avenue intersection eastbound Girard Avenue
left-turn movement will continue to operate at LOS F with a V/C increase from
1.03 in the existing condition to 1.06 in future no-build year 2008. The
- northbound Frankford Avenue approach will experience a delay increase of 1.2
seconds, resulting in LOS C conditions in the future no-build year 2008.

At the ‘Delaware Avenue - Penn Street signalized intersection the eastbound
Delaware Avenue approach will experience a drop from LOS A in the existing
condition to LOS B in future no-build year 2008. In addition, the westbound left-
turn movement - which will be affected by the proposed condominium
development — is expected to operate at LOS D.

Eastbound left-turn movements at the Frankford Avenue -~ Laurel Avenue
intersection will experience a 0.2 second delay increase and a Level of Service
B. "

6.4.2. Future No-Build Year 2009 Conditions

The capacity analyses results indicate that during the future no-build year 2009
evening peak hour, all studied intersections are anticipated to operate at the
same overall intersection Levels of Service as calculated in future no-build year
2008 conditions. ‘Furthermore, individual intersections lane groups and turning
movements will also remain at year 2008 no-build service levels.

it should be noted that the Girard Avenue — Frankford Avenue intersection

eastbound Girard Avenue left-turn movement will continue to operate poorly at-
LOS F with a V/C increase from 1.06 to 1.07 and delay increase from 113.6 to

115.4 seconds as compared to the 2009 future no-build condition.

6.4.3. Future No-Build Year 2012 Conditions

The capacity analyses results indicate that during the future no-build year 2012
evening peak hour, all studied intersections will continue to operate at the same
overall Levels of Service as calculated in future no-build years 2008 and 2009.

-

It is noted that the Girard Avenue — Frankford Avenue’ intersection eastbound
Girard Avenue left-turn movement will experience poor LOS F conditions with a |
V/C increase from 1.07 to 1.10 and a delay increase from 1154 to 126.4
seconds as compared to the 2009 future no-build condition.

6.4.4. Future No-Build Year 2022 Conditions

During future no-build year 2022 all study intersections are anticipated to operate
at overall LOS D or better. Although the overall intersection LOS will remain
unchanged, some intersection movemenis and lane groups will experience a
drop in LOS as compared to no-build year 2012 and are described below.

At the Girard Avenue —.Montgomery Avenue intersection, the Girard Avenue
westbound left-turn movement is anticipated to drop from LOS A and operate at
LOS B in the 2022 no-build year 2022 condition. All other movements will
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operate similarly to future no-build year 2012.

At the Girard Avenue — Columbia Avenue intersection, the Girard Avenue
through movement is expected to drop from LOS B in future no-build year 2012
and operate at LOS C in no-build year 2022.

The signalized intersection of Girard Avenue — Frankford Avenue is anticipated to
operate at overall LOS D conditions. The eastbound Girard Avenue left-turn will
continue to operate at LOS F conditions and the through movements will operate
at LOS D conditions. All other approaches will operate at LOS C conditions or
better. ;

i

The overall service level of the Delaware Avenue - Frankford Avenue
intersection will continue to operate at B. However, the eastbound Delaware
Avenue left-turn movement will operate at LOS C.

Overall, the capacity analyses results indicate that during the future no-build
years 2008 to 2012, all studied intersections continue to operate at the same
overall intersection Level of Service as calculated for existing traffic conditions.
However, there are a few approaches and movements at several intersections
that experience minor drops in LOS. In Year 2022 overall intersection levels of
service may decline slightly from no-build 2012 conditions, however overall LOS
D or better are anticipated at all intersections.

-
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7. TRIP GENERATION PROJECTIONS

7.1. Trip Generation Methodology , |

This section of the report, developed by Urban Systems, inc., addresses
projected vehicle trip generation characteristics of the SugarHouse Casino based
upon three operating scenarios. These are the Interim Casino, 1,500 slots; the
Phase | Casino, 3,000 slots; and Phase Il - Full Development, a 5,000 slot
casino, an Event Center, and a 500-room luxury hotel.

Vehicle trip generataon estlmates were  developed for a design hour that
coincides with a Friday PM peak period during a peak casino month.

Design hour vehicle trip generation estimates are based upon patron demand,
employee demand, and non-casino related demand associated with the casino
hotel and an Event Center.

| 7.2. Design Hour Demand Components |

7.2.1. Casino Patron Demand
Patron demand estimates were prepared for each operatlng phase of the
proposed SugarHouse development and are presented in Table 7-1.

Table 7-1: Annual Patron Demand Estimates by Operating Phase
Annual Vlsﬂatio"E

peraﬂng Scenario

Interim Casino 500 Slots ) . 3,000,000
Phase | Casin 3,000 Slots 5,200,000
Phase |l Casing: 5,000 Slots 7,000,000

As planned, the Interim Casino phase will feature 1,500 gaming devices, and
limited food and beverage amenities. .

The Phase | Casino will operate with 3,000 gaming devices and will provide a
broad range of customer amenities such as restaurants, bars, lounges, and a
multi-purpose ballroom and entertainment performance space.

The Phase Il Casino will operate with 5,000 gaming devices, a 500-room luxury
hotel, a multi-purpose Event Center, 2 or 3 additional restaurants, 1 or 2
additional Iounges and ancnllary boutique retail shops.

Patron demand estimates for all development phases include person trip demand
associated with casino entertainment and support amenities.

The Phase Il casino development program, which will include the hotel and the
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event center, will generate non-casino related person trip and vehicle trip
demand. This demand is accounted for in design hour vehicle trip demand
estimates.

7.2.2. Employee Demand . '

The estimation of design hour employee person and vehicle trip demand includes
an assumption that Transportation Demand Management (TDM) measures will
be implemented to limit the number of employees that enter or exit the site during
weekday traffic peak periods. Casino land uses typically operate 24 hours a day,
7 days per- week and gaming employees work varied shifts. In most casino
operations these shifts are scheduled to manage parking and access impacts.
Administrative and administrative support positions, conversely, typically follow a
9 to 5 work schedule and are assumed to contribute to weekday peak period
casino trips.

For purposes of this analysis, it is assumed that 50 administrative position
employee trips will occur during the design. hour under the Interim Casino
operating scenario; 100 employee trips will occur during the Phase | Casino
operations; and 160 trips will be generated during full build-out of the
SugarHouse Casino. All othér employee shifts will be scheduled outside of the
traffic peak periods.

For purposes of design hour vehicle trip demand, it is also assumed that TDM
measures implemented at the site will include limiting service vehicle and
delivery activity to periods that do not coincide with weekday peak traffic demand
periods. Similarly, scheduled bus and group access will be limited to periods
outside of weekday rush hour periods.

7.2.3. Hotel Demand

Hote! demand at casino land uses is primarily associated with gaming patron
demand. This is particularly true of weekend periods. Non-casino related
demand under the Phase |l Casino operating scenario is estimated using an
assumption that 20% of the rooms will be occupied by non-casino guests and
80% by casino guests. Design hour non-casino trips to the site are estimated
using ITE trip generation rates for 100 occupied rooms.

7.2.4. Event Center Demand

Performance venues at casino land uses attract both casino patron and non-
casino trips. Concerts, shows or other performances are typically scheduled
during the evening hours outside of the traffic peak periods and primarily on
weekends. For purposes of the estimation of design hour vehicle trip demand, it
was assumed that 40% of the seats will be occupied by non-casino related trip
makers and that 60% will be associated with casino customers. A 7 PM show
time was assumed. For the purpose of vehicle trip estimation, it is assumed that
30% of the unlinked (non-casino) event center trips will access the site up to 2
hours prior to show time and during the Friday design hour period.
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7.3. Design Hour Vehicle Trip Estimates

7.3.1. Methodology and Assumptions

The vehicle trip generation characteristics of casino land uses are not well
documented in the transportation engineering and planning literature. Data
published in the ITE Journal published by the Institute of Transportation
Engineers is limited to data published for strip and off-strip or local casino hotel
resorts that was collected in Las Vegas and data collected for a riverboat casino
in St. Louis that was required by statute to cruise.

The estimation of design hour vehicle trip demand was prepared using the
methodology employed by the Philadelphia Gaming Advisory Task Force for the
estimation of patron or customer demand as well as other primary and secondary
source data related to person and vehicle trip characteristics of casino land uses.

Primary source data used to estimate daily and design hour ingress and egress
characteristics was collected at casino facilities located in urban areas and
consists of observed patron entry and exit counts and parking garage entry and
exit counts. Vehicle load factors used in the analysis represent data recorded at
parking facility entry points and at casino porte-cocheres.

The Friday PM peak period was selected as the design hour for purposes of
estimating the highest potential impact because this time period represents the
peak weekday casino demand, as well as the peak traffic demand on the
adjacent street network. Absolute peak hour casino demand that typically occurs
in the evening on a Friday or Saturday night is greater than casino design hourly
volumes used in this analysis, but it occurs when background traffic-demand in
the study area is lower.

7.3.2. Customer Person and Vehicle Trip Demand

Design Hour customer demand estimates were developed for each operating
phase. This was done by estimating demand during a peak month; during an
average week in a peak month; and on a Friday during a peak demand month.
Daily trips were estimated using a factor of 18% of the weekly total. For the
design hour it was assumed that 7.5% of the daily customer trips would enter and
exit the site during the Friday evening peak hour. This peak hour factor, 7.5%,

-represents half of the occupancy estimated to be on site during the 4PM to 7PM

period and accounts for hourly variations in entry and exit activity.

Table 7-2: Design-Hour Patron Demand Estimates by Operating Phase

E_gperating Scenarioj @Interim Caslngm Phgs; I éﬁglno r
Peak Month a5 300,000 520,000 700,000
Peak Week mtismmem 68,970 119,550 160,900
Friday &% 12,415 21,520 28,970
Design Hour aErmesai 930 1,615 2170
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As would be expected, patron demand increases as the number of devices
increase. Highest demand levels are reflected in the Phase N full development
when 5,000 gaming devices, the hotel and event center come on line.

Patron estimates were converted to vehicle trip demand by the application of
modal split and vehicle load factors. Modal split factors that were developed for
the SugarHouse Casino site differ slightly from those published by the
Philadelphia Gaming Advisory Task Force. It was assumed that 80% of the
design hour trips to the site would be made by private auto, slightly higher than
the Task Force estimate of 78% by auto. .

Eight percent (8%) of the patron trips were assigned to the mode taxi and 7% to
Casino Bus. The latter to include scheduled line haul and group trips.

The remaining 5% of the design hour trips were assumed to access the site by
public transit and pedestrian traffic.

Table 7-3 summarizes design hour person trips by mode of access.

Table 7-3: Design Hour Person Trips by Mode of Access and Operating
Phase

. ‘~ Mode of Access g

Interim Casino &

fPhasé I Casino §

@ﬁase 1 Casm ]

Auto 745 1290 1740
Casino Bus 65 115 150
Olher—_m 47 81 110

Note: The sum of vehicle trip estimates may differ due to rounding.

Design hour person trips were converted to vehicle trip estimates using vehicle
load factor for each vehicular mode of transportation. Vehicle load factors for the
auto and taxi modes are slightly lower than those published by the Task Force.
For the Auto mode, a vehicle load factor of 2.0 persons per vehicle is used rather
than the published Task Force estimate of 2.2 persons per vehicle. Similarly, for
the Taxi mode, a vehicle load factor of 1.5 persons per vehicle is used rather
than the Task Force factor of 1.85 persons per vehicle. For the casino bus
mode, a load factor of 35 persons per vehicle is used, slightly lower than the 38
persons per vehicle published by the Task Force.

Vehicle load factors used in this analysis are based on field data collected at
urban dockside riverboat and land-based casinos in jurisdictions that include
Niagara Falls, New Orleans, Shreveport-Bossier and the greater Chicago area.

Table 7-4 presents a summary of vehicle trip estimates by mode of access for

each operating phase.

f] Gannett Fleming




SugarHouse Casino — Updated Traffic Impact Analysis

Phase

October 13, 2006

Table 7-4: Desngn Hour Vehicle Trups by Mode of Access and Operatmg

E Made of Access .

interim Casino i | [fPhase | Casino]

Phase It Casino I

Auto M

372

646

869

Taxi S

50

86

116

Casino Bus DN

2

3

4

It should be noted that while this analysis assumes that TDM measures will be in
place to limit casino scheduled bus trips to the site to periods outside the PM
peak hour, a small number of bus trips to the site can be expected to occur
during peak traffic demand and will be accounted for in the estimation of design
hour site generated traffic.

7.3.3. Employee Person and Vehicle Trip Demand

At full build out the SugarHouse Casino will employ an estimated 1,325 persons.
The majority of these employment positions are directly related to gaming
operations and, given the 7 day per week 24 hour per day operation of casinos,
the majority of these employees will work shifts.

Employee access to the site can be more easily and effectively managed by
scheduling work shifts as a traffic mitigation measure. For purposes of this
analysis, it is assumed that as part of a TDM program, only administrative and
administrative support personnel will access the site during normal weekday
peak periods. For employee trips, a vehicle load factor of 1.0 person per vehicle
is assumed. This equates to 50 design hour trips for the interim Casino, 100 trips
for the Phase 1 Casino and 160 trips for the Phase 2 Casino.

All administrative personnel trips are assumed to be exit trips during the Friday
PM peak hour.

7.3.4. Phase It Non-Casino Person and Vehicle Trip Demand

Phase Il Casino gaming demand estimates reflect full development of the site
including a 500-room hotel and an event center with a seating capacity of 2,500
persons.

Experience at casino facilities indicates that the majority of the trips generated by
amenities such as restaurants, hotels and performance venues is closely related
to the primary attraction of the underlying land use activity, casino gaming. This
is particularly the case on weekends when players are offered incentives such as
free or reduced rate hotel rcoms and are “comped” at casino restaurants and/or
with show tickets.

For purposes of estimating design hour vehicle trip demand, it is assumed that
20% ot the rooms in the hotel, 100 rooms, will be occupied by non-casino guests.
Usnng data contamed in the ITE pubircatton Tnp Generation for ‘Land Use 310,
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hour trips are estimated, 34 entering and 36 exiting.

Design hour vehicle trip demand associated with the 2,500 seat event center was
estimated by assuming that 40% of the trips generated by the event center,
representing 1000 seats during a sold out show, would be occupied by non-
casino linked trip makers and that the remaining 60% would be occupied by
casino guests to include hotel guests and other casino linked trips. The latter are
assumed to be accounted for in the base patron demand estimates for the Phase
2 Casino development program.

For purposes of estimating design hour vehicle trip demand associated with the
full development program, a 7 PM start is assumed for the event or performance.
Thirty percent {30%) of these unlinked trips, 300 person trips, are assumed to
arrive up to two hours before the show. A conservative auto load factor of 2.0
persons per vehicle yields an estimated 150 vehicle trips. Given the general
characteristics of event or performance ingress and egress trips, it is assumed
that all 150 trips are inbound trips.

7.3.5. Summary of Design Hour Vehicle Trip Demand
Table 7-5 presents a summary of vehicle trip demand estimates for each
operating scenario by mode and /or trip category.

Table 7-5: Design Hour Vehicle Trip Demand by Operating Phase

lh:lode_ of Access/ gl | ® Interim Casino m| m Phase | Casinom | B Phase Il Casino®™
Trip Category i Iy o | . Quit o | e i s | Out o | e |n e | mm Quit =
Auto 194 179 336 311 452 417
Taxi ' 25 25 43 43 58 58
Casino Bus ni——_— 2 3 4 4
Employee mmimil—m 50 100 0 160
Hotel m——t— 0 Q 34 36
Event Center 0 0 150 0
Totals T— 458 698 675

Vehicle trip demand estimates presented take into account implementation of
TDM measures to minimize the impact of employee ingress and egress, to limit
service vehicle and delivery activity, and to manage scheduled casino bus traffic
outside of weekday peak periods.
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8. FUTURE BUILD TRAFFIC CONDITIONS

The objective of this traffic analysis is 10 determine projected traffic conditions
and service levels within the study roadway network for future build years 2008,
2009, 2012, and 2022. These future conditions are then compared to future no-
build conditions to determine the magnitude of projected traffic impacts on the
study area roadway network. The analysis was performed using the same
methodologies and computer software as described in the existing conditions
and future no-build analyses. Appendix F provides a summary table of LOS,
delay, and V/C, and Appendix G contains the SYNCHRO output files.

8.1. Build Traffic Volumes

The build volumes for future years 2008, 2009, and 2012 were cobtained by
adding the additional trips generated from the SugarHouse Casino during the
future project phases to the future no-build volumes. Future build years
correspond to Interim (1,500 slots), Phase | (3,000 slots), and Phase Il {5,000
slots, event center and hotel). In addition, the study intersections were analyzed
for year 2022 conditions (Phase |l plus 10 years.)

The volumes for build conditions for the years 2008, 2009, 2012, and 2022 are
exhibited in Appendix E.

8.2. Future Build Traffic Operations at Study Intersections

Traffic conditions for future build years 2008, 2009, 2012, and 2022 were
analyzed in order to assess traffic impacts which the SugarHouse Casino may
have on the study roadway network without any roadway improvements or
mitigation measures in place. Intersections, lane groups, or individual
movements which experienced a Level of Service drop from acceptable (LOS D
or better) conditions to unacceptable (Level of Service E or F) conditions are
considered impacted. Intersections, lane groups, or individual movements which
operated at LOS E or F conditions in future no-build years and which
experienced an increase in delay or V/C in future build years were also
considered impacted, requiring improvements.

8.2.1. Future Build Year 2008 Conditions {Interim Casino Phase)

The capacity analyses results indicate that during the evening peak hour for
future build year 2008 the following studied intersections are expected to operate
at similar overall service levels as future no-buiid year 2008.

. Girard Avenue — Montgomery Avenue
. Girard Avenue — Columbia Avenue
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. Girard Avenue — Marlborough Street

. Girard Avenue — Shackamaxon Street
. Girard Avenue — Frankford Avenue

. Delaware Avenue — Penn Street =

. Frankford Avenue — Laurel Street

However, the following three intersections show a reduction in LOS for one or
more approaches or movements: :

The Girard Avenue — Berks Street intersection is expected to operate at a similar
overall Leve! of Service A during the future build year 2008 condition. However,
the eastbound and westbound Girard Avenue left-turn movement will operate at
LOS B and D in build year 2008 as compared to LOS B and C, respectively, in
the no-build year 2008 condition. The westbound left-turn lane queue is
estimated to be 125 feet which can be stored within the existing left-turn storage
bay. The drop in LOS and queuing conditions are related to casino patron
arrivals utilizing the existing 1-95/Girard Avenue Interchange, traveling west on
Girard Avenue and turning left on Berks Street for access to Delaware Avenue.

The Delaware Avenue — Shackamaxon Street intersection is expected to
continue to operate at a similar overall LOS A during future no-build year 2008.
However, with the casino driveway forming the northbound approach to this
intersection, one of the intersection movements used by casino patrons will in
general experience a drop in service level. For example, the westbound
Delaware Avenue left-turn movement used by patrons of the SugarHouse Casino
will operate poorly at LOS F with a V/C 0.96 and a delay of 104.0 seconds, while
the overall approach will operate at LOS B. The northbound driveway approach
to this intersection will operate at LOS D.

The Delaware Avenue — Frankford Avenue intersection is expected to continue to
operate at overall LOS B. Similar to the Shackamaxon Street intersection, those
movements used by casino patrons arriving to or departing from the site are
affected. The westbound Delaware Avenue left-turn movement into the casino
site will operate poorly at LOS E with a V/C of 0.75 and delay of 61.2 seconds.
The overall westbound Delaware Avenue approaches will operate at LOS B. The
northbound driveway approach is anticipated to operate at overall LOS C.

8.2.2. Future Build Year 2009 Conditions (Phase | Casino)

The capacity analyses results indicate that during the evening peak hour for
future build year 2009, all studied intersections continue to operate at similar
overall service levels as for future no-build year 2009, except for the Delaware
Avenue - Shackamaxon Street and Delaware Avenue — Frankford Avenue
signalized intersection.

The intersection of Delaware Avenue - Shackamaxon Street is expected to
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experience a decrease in overall LOS in future build year 2009 due to the
increased casino-bound traffic using the northbound approach driveway. The
westbound Delaware Avenue left-turn movement will operate poorly at LOS F
with a V/C 1.31 and delay of 218.3 seconds, while overall approach will
experience an LOS decrease from A to D. This is the result of the increase in
.casino-bound traffic volumes entering the site from Delaware Avenue and
additional traffic volumes exiting the site. The northbound Casino driveway
approach is anticipated to operate at LOS D.

The Delaware Avenue — Frankford Avenue signalized intersection was found to
operate at LOS C conditions. However, the westbound Delaware Avenue left-
turn movement into the site will operate poorly at LOS E with a V/C 0.81 and
delay of 69.5 seconds. This is due to the increase in overall traffic volume
entering the site in this project phase. The northbound site driveway approach is
anticipated to operate at LOS C.

At the Girard Avenue - Frankford Avenue intersection the Girard Avenue
eastbound left-turn movement will continue to operate poorly at LOS F with a V/C
ratio of 1.07 and delay 115.4 seconds, similar to the no-build condition. Casino
patrons are not anticipated to use this movement for access to and from the site.

8.2.3. Future Build Year 2012 Conditions (Phase Il Casino)

The capacity analyses results indicate that during the evening peak hour for
future build year 2012 all studied intersections will operate at the same overall
service level as for future no-build year 2012, with the exception of the Delaware
Avenue — Shackamaxon Street and Delaware Avenue - Frankford Avenue
signalized intersections.

The Delaware Avenue — Shackamaxon Street intersection will operate at an
unacceptable overall LOS F. The overall westbound Delaware Avenue approach
will operate at an unacceptable LOS F. The westbound Delaware Avenue left-
turn movement will also operate poorly at LOS F. These failed service levels are
the result of limited lane geometry available at the intersection and the heavy
casino patron volumes anticipated in the future build condition.

The Delaware Avenue — Frankford Avenue signalized intersection is anticipated
to experience an overall Level of Service decrease from B in the future no-build
year 2012 to LOS E in the future build year 2012. The westbound Delaware
Avenue left-turn movement will operate poorly at LOS F, while the overall
westbound approach will experience a service level drop from LOS A in the no-
build year 2012 condition to LOS F in the build year 2012 condition.

At the Girard Avenue — Frankford Avenue intersection, the Girard Avenue
eastbound left-turn movement continues to operate at LOS F with a V/C of 1.10°
and a delay of 126.4 seconds, similar to the no-build year 2012 condition. it
should be noted that although this movement operates at LOS F patrons of the
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casino are not anticipated to affect this movement.

8.2.4. Future Build Year 2022 Conditions (Phase Il + 10 years)

In future build year 2022, all studied intersections are anticipated to operate at or
similar to future no-build year 2022 conditions, with the exception of the
Delaware Avenue - Shackamaxon Street and Delaware Avenue - Frankford
Avenue intersections.

The intersection of Delaware Avenue — Shackamaxon Street is anticipated to
operate at overall LOS F. Delaware Avenue intersection through movements are
expected to operate well at LOS A; however, movements affected by casino
patrons will operate at much lower service levels. The westbound Delaware
Avenue left-turns (site entry} and the northbound site driveway movement (site
exit) will operate at LOS F.

The Delaware Avenue — Frankford Avenue intersection is anticipated to operate
at overall LOS E. Similar to the Shackamaxon site driveway intersection,
movements used by casino patrons are affected. The westbound Delaware
Avenue left-turn movement will operate at LOS F. The northbound site driveway
approach is anticipated to operate at LOS C.
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9, FUTURE BUILD MITIGATION MEASURES

9.1. Study Intersections Mitigation Measures N

After the determination of the future build year 2008, 2009, 2012, and 2022
operating conditions, opporunities 1o mitigate operational deficiencies at the
study intersections, lane groups, and individual movements identified as
impacted by SugarHouse Casino traffic were investigated. While mitigation
measures such as those described below are under consideration, other
measures may result in more appropriate solutions.

Traffic signal timing, phasing and coordination modifications:
¥» Girard Avenue corridor between Berks Street and Frankford Avenue.

» Delaware Avenue corridor between Shackamaxon Street and Penn Street.

Physical intersection improvements:
> Delaware Avenue — Shackamaxon Street signalized intersection.

> Delaware Avenue — Frankford Avenue signalized intersection.

Recommended mitigation measures would likely be implemented in coordination
with the phased construction of the project.

9.1.1. Future Build Year 2008 Mitigation Measures and Conditions (Project
Interim Casino Phase)

The following mitigation measures may be appropriate for the Girard Avenue

corridor intersections, improving overall traffic flow and service level conditions

between study intersections:

» Re-time and adjust phasing (where necessary) for each traffic signal along
the Girard Avenue corridor. Each signal would have a 60-second
background cycle length,

» Coordinate the traffic signals to maiﬁtain optimum offsets aiong the Girard
Avenue corridor.

To mitigate the Delaware Avenue — Shackamaxon Street and Delaware Avenue
— Frankford Avenue intersections the following improvements may be
appropriate:

» Upgrade traffic signal equipment to allow for exclusive westbound
Delaware Avenue left-turn movements into the site driveway and exclusive
right-turn movements from the site driveways (i.e. the installation of left-
turn-and right-turn arrows).

Adjust timing and phasing of these traffic signals to include a protected
. phase for westbound left-turns into the site driveways with a northbound
site_driveway exclusive right-turn overlap phase phase for exiting
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movements from the site driveways.

> Coordinate the Delaware Avenue signalized intersections with
Shackamaxon Street, Frankford Avenue, and Penn Street for improved
traffic flow.

» Physical improvements to the study intersections will be considered for
implementation during the Interim Casino phase of development.

Future build with mitigation year 2008 analyses indicate that all studied
intersections along Girard Avenue would be improved, mitigating the impacts of
the added SugarHouse Casino traffic. In fact, operational conditions were found
to be similar and in some cases better than that of the future no-build year 2008
condition. At the Girard Avenue — Frankford Avenue intersection westbound
Girard Avenue left-turn movement, although not impacted by casino patron
travel, will also benefit from the mitigation measures and would improve from
LOS F conditions in the no-build year 2008 to acceptable LOS D conditions.

The Delaware Avenue — Shackamaxon Street intersection is anticipated to
operate at overall LOS A. The eastbound and westbound Delaware through and
right-turn movements are expected to operate at excellent LOS A with minimal
delay (less than 10 seconds per vehicle). The westbound Delaware Avenue left-
turn movement will operate at acceptable LOS D with a V/C ratio of 0.31.
Westbound Delaware Avenue left-turn queues (80 feet) would be stored in the
existing left-turn storage bay (100 feet) provided. Southbound Shackamaxon
through movements to the casino will be restricted, allowing for left-turning and
right-turning movements only (see Appendix H). The southbound Shackamaxon
Street approach is anticipated to operate at LOS C, similar to future no-build year
2008. The northbound SugarHouse Casino site driveway will operate at overall
LOS C.

The Delaware Avenue — Frankford Avenue intersection would operate at overall
LOS B conditions during the evening peak hour studied. The eastbound and
westbound Delaware Avenue approaches would operate at LOS B and C,
respectively. The westbound Delaware Avenue left-turn movement which is
affected by casino patron travel will operate with a V/C of 0.33 and LOS D.
Westhound Delaware Avenue left-turn vehicle queues would be stored within the
existing left-turn lane provided.

Appendix H illustrates the 2008 mitigation measures for the Delaware Avenue —
Shackamaxon Street and Delaware Avenue — Frankford Avenue signalized
intersections.

9.1.2. Future Build Year 2009 Mitigation Measures and Conditions (Project
Phase l)

In build year 2009, it is anticipated that the 1-95/Girard Avenue Interchange would

be under construction and that a traffic management plan will be implemented by
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. PennDOT to alleviate traffic congestion caused by the construction. This traffic
mitigation plan has not yet been developed, so the details of detours and ramp
closings are not known. As a generator of traffic in the vicinity of the {-95
construction, SugarHouse Casino will participate with PennDOT and other
community interests in developing a management plan that minimizes. the
impacts of this reconstruction on neighborhood streets.

During the construction of the |-95/Girard Avenue Interchange it is expected that
patrons of the-casino may also utilize 1-95 interchanges north of the SugarHouse
site at Allegheny Avenue and Castor Avenue and south of the site at Penns
Landing for access via Delaware Avenue either because of formal detours or
simply to avoid congestion caused by the construction. Casino patron use of
these alternative interchanges will minimize the amount of casino related traffic
using the |-85/Girard Avenue Interchange, and thereby minimizing casino-bound
traffic traveling along Girard Avenue, Berks Street, and Frankford Avenue.

Therefore, no additional mitigation measures along Girard Avenue are proposed
as traftic conditions will be no worse than the future build year 2008 condition.

Among the possible mitigation measures for the Delaware Avenue -
Shackamaxon Street intersection are, the following improvements beyond those
identified in the year 2008. (Note: These improvements may also be considered

for the Interim Casino phase.): '

. » Provide a second westbound Delaware Avenue left-turn lane for access to
the site creating dual westbound Delaware Avenue left-turn lanes of
approximately 200-feet in length. Although 200-feet of storage length is
not necessary in the 2009 build year condition this length will
accommodate 2022 year queues. The second left-turn lane can be
accommodated through the removal of the designated on-street parking
lane located along the south-side of Delaware Avenue in the vicinity of the
site. Field observations of the on-street parking spaces bordering the
SugarHouse site indicate that they are under currently under-utilized with
only three occupied spaces at the time of observation.

» Relocate and upgrade signal equipment as necessary to provide for the
second westbound Delaware Avenue left-turn lane.

» Adjust signal timing and phasing to accommodate a protected phase for
dual left-turn movements into the site and right-turns exiting the site. The
westbound Delaware Avenue left-turn and Shackamaxon/site driveway
approach should operate under actuation.

» Coordinate signal with the Frankford Avenue and Penn Street
intersections along Delaware Avenue.

Similar to the Delaware Avenue -— Shackamaxon Street intersection
recommended mitigation measures at the Delaware Avenue - Frankford Avenue
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Interim Casino phase.):

» Construction of a second westbound Delaware Avenue left-turn lane for
access o the site creating dual westbound Delaware Avenue left-turn
lanes of approximately 175-feet in length. This storage bay length would
accommodate the 2022 build year queues anticipated. Removal of the
on-street parking spaces along the south-side of Delaware Avenue is
recommended to accommodate the second left-turn lane.

» Signal improvements of timing, phasing, and coordination with the
Shackamaxon Street and Penn Street intersections are recommended.
Actuation of the eastbound and westbound Delaware Avenue left-turn
movements and the northbound and southbound Frankford Avenue
approaches is also recommended.

Additionally, it is recommended that the phasing of the Delaware Avenue — Penn
Street intersection be adjusted. Although a minimum westhound Delaware
Avenue left-turn volume is anticipated (approximately 50 vehicles), a high
eastbound opposing volume of approximately 2,485 vehicles is projected in the
build condition. Therefore, a protected/permitted westbound Delaware Avenue
left-turn phase is recommended. v

The build with mitigation year 2009 analysis indicates the intersections along
Girard Avenue will operate at similar or better overall intersection LOS as
compared to the no-build year 2008. :

The intersection of Delaware Avenue — Shackamaxon Street will operate at
overall LOS B with a delay of 11.5 seconds per vehicle. The westbound
Delaware Avenue left-turn will operate at LOS D with a V/C ratio of 0.37. The
southbound Shackamaxon Street approach will continue to operate at LOS C
conditions similar to the no-build year 2009 condition. The site driveway
approach to the intersection is anticipated to operate at LOS D conditions with an
approach delay of 46.4 seconds.

The Delaware Avenue — Frankford Avenue intersection is anticipated to operate
at overall intersection service level B. The eastbound and westbound Delaware
Avenue left-turn movements operate at LOS D and queues are expected to be
stored within existing eastbound left-turn lane and proposed dual westbound left-
turn lanes. Southbound Frankford Avenue and the northbound site driveway will
operate at LOS C and D, respectively.

The intersection of Delaware Avenue and Penn Street would continue to operate
at overall LOS B similar to the no-build conditions; however, the westbound
Delaware Avenue left-turn movement would improve from LOS D to LOS C.

Appendix H illustrates the potential 2009 mitigation measures for the Delaware
Avenue - Shackamaxcnh Street and Delaware Avenue — Frankford Avenue
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signalized intersections.

9.1.3. Future Build Year 2012 Mitigation Measures and Conditions (Project
Phase i) '

Analysis of the street network during the future build with mitigation year 2012
(assuming year 2009 mitigation measures have been implemented) reveals that
minimal mitigation measures of signal timing optimization and coordination are
necessary for those intersections along Delaware Avenue. Timing optimization
and signal coordination at study intersections along Delaware Avenue is
necessary due to the assumed shifts in travel patterns to and from the casino
which would occur following the completion of the [-95/Girard Avenue
Interchange.

The build with mitigation analysis for year 2012 indicates that the studied
intersections will operate at or near future no-build year 2012 conditions with
overall Level of Service C or better. Individual lane groups and turning
movements will operate at LOS D or better.

The Delaware Avenue — Shackamaxon Street intersection is anticipated io
operate at overall LOS B. The Delaware Avenue eastbound and westbound
through movements will operate at excellent LOS A. Westhound Delaware
Avenue left-turn movements will operate at LOS D with a V/C ratio of 0.70 and
queues will be stored within the 200-foot left-turn lane provided. The southbound
Shackamaxon Street approach is anticipated to operate at acceptable LOS D.
The northbound site driveway will experience an overall delay of 43.8 seconds
and LOS D conditions.

The Delaware Avenue — Frankford Avenue intersection will operate at overall
LOS B. Through/right-turn movements along Delaware Avenue will operate at
LOS B or better. LOS D operations are anticipated for the eastbound and
westbound Delaware Avenue left-turns, with left-turn queues to be stored within
the left-turn storage bays provided. The southbound Frankford Avenue.and
northbound site driveway approaches will operate at acceptable LOS D
operations.

Appendix H illustrates the potential 2012 mitigation measures for the Delaware
Avenue — Shackamaxon Street and Delaware Avenue - Frankford Avenue
signalized intersections.

Analysis of the 2022 future build year conditions requires no additional mitigation.
All study intersections, individual lane groups and turning movements are
anticipated to operate within acceptable LOS D conditions.

Appendix F contains a detailed LOS Summary table and Appendix G contains
the Synchro software printouts.

f] Gannett Fleming o




SugarHouse Casino — Updated Traffic Impact Analysis
October 13, 2006

9.2. Local Street Network and Neighborhoods Mitigation
Measures ]

Even though a limited amount of traffic will be generated for a relatively short
period of time during the Interim Casino phase, a set of traffic mitigation
measures may be implemented with community input and review to minimize
impacts to the local street network and neighborhoods. These measures include
wayfinding signage and traffic calming techniques which could be implemented
along local streets prior to implementation of the Interim Casino phase. The
detailed planning and design of such measures would be done with input from
residents of the affected streets and surrounding neighborhoods. Once the |-
95/Girard Avenue interchange improvements are completed, it is not anticipated
that these measures will need to remain in place. Other mitigation measures
may be implemented based on neighborhood needs and particular traffic
conditions created from subsequent casino development phases.

9.2.1. Wayfinding and Traffic Restriction Signage to/from SugarHouse Site
A system of wayfinding signage would be implemented prior to the Interim
Casino phase to guide casino-bound ftraffic along designated routes. and
discourage use of neighborhood streets. During the Interim Casino phase,
wayfinding signs would guide southbound traffic along Girard Avenue to Berks
Street and Frankford Avenue to Delaware Avenue and to the casino site.
Wayfinding signage would also guide northbound traffic along Delaware Avenue
to the casino site.

In addition to the wayfinding signage, a signage system restricting traffic from
entering local streets would be implemented prior to the Interim Casino phase.
Signage prohibiting through traffic would be placed along northbound and
southbound Girard Avenue at Montgomery Avenue, E. Columbia Street, and
Shackamaxon Street.

Graphical representations of both the wayfinding and traffic restriction signage
plans are contained in Appendix H.

9.2.2. Traffic Calming Measures

In addition to signage, a system of traffic calming measures could be
implemented to deter casino-bound traffic from using neighborhood streets. On
Montgomery Avenue, access to Delaware Avenue might, for example, no longer
- be possible. The Montgomery Avenue intersection with Delaware Avenue would
be closed to through traffic. The block between Wildey Street and Delaware
Avenue would be converted to two-way traffic movement, and Montgomery
Avenue traffic would be diverted to Berks Street for access to Delaware Avenue.
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Traffic impacis along Berks Street would be limited due to the small number of
residences.

On East Columbia Avenue, several ftraffic calming measures could be
implemented to discourage through traffic movements. These measures include
a marked pedestrian crosswalk at the intersection of East Columbia Avenue and
Girard Avenue. At the intersection East Columbia Avenue and Wildey Street, the
sidewalk area and curb would be extended to narrow the street width with the
intention of slowing traffic speeds and discouraging through traffic movements.
On East Columbia Avenue, between Salmon Street and Delaware Avenue, a
speed bump could be installed to slow traffic speeds and discourage through
traffic movements. Through traffic movement on Shackamaxon Street to
Delaware Avenue with direct entry to the casino driveway would no longer be
allowed. Lane markings would permit left-only and right-only movements onto
Delaware Avenue.

Graphical representation‘s of the traffic calming measures are contained in
Appendix H.

9.3. Events and Opening Day Mitigation Measures

The SugarHouse Casino site may include a 2,500 seat event center in Phase |l
or final phase of construction. |t is anticipated a majority of event tickets will be
complimentary to guests and patrons of the casino and would not generate new
trips from areas outside the site. However, a percentage of the tickets will be
offered to non-casino patrons and thereby are anticipated to generate new
external (non-casino) trips to the site. Arrivals to events are typically spread out
over a one to two hour period prior to the start time. These arrival trips are
accounted for in the trip generation projections during the evening street peak
hour of study.

At the conclusion of special events it is anticipated that although occurring
significantly outside of the evening street peak hour, a traffic surge will occur as
event attendees simultaneously exit from the event center. On-site policed traffic
control will be implemented to assist patrons exiting the self-park garage and
other parking areas and to evenly distribute exiting vehicles between the primary
access driveways at Shackamaxon Street and Frankford Avenue. SugarHouse
Casino will also implement manual/policed traffic control at the driveway
intersections with Delaware Avenue to assist event center patrons in exiting the
SugarHouse site safely and efficiently onto Delaware Avenue.
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10. SUMMARY AND CONCLUSIONS

This traffic impact analysis analyzed existing and future traffic operations at ten
intersections in the study area, determined SugarHouse Casino travel patterns
along the roadway network, and projected trip generation data for the proposed
development. In addition, intersections identified as impacted by the proposed
development were analyzed and potential mitigation measures were identified for
each of the three development phases. The following section summarizes the
key information from this study:

» The SugarHouse Casino is to be constructed in three phases:

o Interim Casino: 1,500 slots, food, beverage, and entertainment facility,
and a 2,330-space parking structure; scheduled opening in 2008

o Phase | Casino: 3,000 slots, additional food, beverage, and
entertainment venues, and approximately 550-600 additional valet
parking spaces; scheduled opening in 2009

o Phase Il Casino: 5,000 slots, additional food and beverage, Event
Center, and 500-room hotel; potential opening based on market
demand, in 2012

» It was determined that the most demanding traffic period for the street
network and trips generated by the casino would occur during a typical Friday
evening period.

o Traffic count data indicates that the evening street peak hour occurs
; from 4:15 PM to 5:15 PM. All ten study intersections were analyzed for
this peak hour.
o Trip generation data indicates the casino will generate the following trips
for each of the development phases (Table 10-1);
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. ' Table 10-1: Casino Trip Generation (Peak Hour Trips)
Interim Casino Phase | Phase |
Casino Casino
— In Out In QOut In Out

Auto 194 179 336 311 452 417

Taxi 25 25 43 43 58 58

Casino Bus 2 2 3 3 4 | 4

[

Employee 0 50 0 100 | O 160

[

Hotel 0 0 0 0 34 36

Event Center 0 0 0 0 150 0

[

TOTALS 221 | 256 | 382 456 698 675

[

» The 1-95/Girard Avenue Interchange is the primary access route to the site
from areas outside the City of Philadelphia. In fact, trip distribution analysis
indicates that 85% of casino patrons will access the SugarHouse Casino via
1-95.

1%

The [-95/Girard Avenue Interchange is scheduled for major improvements
reconfiguring the existing ramping system and providing direct access to
and from Delaware Avenue northeast of the SugarHouse Casino site. [t is
anticipated that construction of the intersection will begin in 2009 and end in
2012. Travel patterns for casino patrons will be dependant upon the |-
95/Girard Avenue Interchange construction staging and traffic management
strategies during construction.

> The two primary site access points are the signalized intersections of
Delaware Avenue - Shackamaxon Street and Delaware Avenue — Frankford

' Avenue. A third access point is the signalized intersection of Delaware
Avenue — Penn Street which will not serve as a main access point to the
casino site.

Existing roadway traffic volumes in the SugarHouse Casino site vicinity are
expected to-increase during the no-build study years as a result of
. population growth, employment growth, and other land use and

redevelopment projects, prior to and without any improvements at the
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. subject SugarHouse Casino site. .

> The existing’ and no-build traffic analysis for Years 2008, 2009, 2012, and
2022 shows. that most of the study intersections operate at overall
intersection LOS C or better during the peak hour studied. Only the Girard
Avenue — Frankford Avenue'intersection is expected to operate at LOS D
with Girard Avenue eastbound left-turn operating at LOS F.

» Since the future build conditions analysis showed operational inefficiencies
the following measures to mitigate the operational inefficiencies are among
those to be considered for each of the three future conditions:

o Future Build Conditions — Year 2008 {1,500 slots)

Signal timing, phasing adjustments and coordination of the study
intersections along Girard Avenue and Delaware Avenue

o Future Build Conditions — Year 2009 (3.000 slots), Year 2012 (5,000
slots, event center, and hotel), and Year 2022 {Year 2012 + 10). (Note:
these improvements will also be considered in the Intenm Casino
phase.) :

» At the intersections of Delaware Avenue — Shackamaxon Street and
. _ Delaware Avenue — Frankford Avenue, construct a second
westbound Delaware Avenue left-turn lane for access to the site
. creating dual west-bound left-turns.
» Signal timing, phasing adjustments and coordination of the study
- +  intersections along Delaware Avenue

~» The local street network was aiso reviewed for the installation of traffic
calming measures. During the Interim Casino phase casino patron arrivals
traveling from 1-95 southbound will exit onto Girard Avenue westbound and .
turn left at either Berks Street or' Frankford Avenue to access the
SugarHouse Casino site. Since Montgomery Avenue, Columbia Avenue,
and -Shackamaxon Street could also serve as travel routes from Girard
Avenue to Delaware Avenue, the following traffic calming measures are
among those that may deter casino-based traffic on these streets:

o Discontinue access from Montgomery Avenue to Delaware Avenue by
closing Montgomery Avenue at its intersection with Delaware Avenue.
The section of Montgomery Avenue from Delaware Avenue to Wildey
Street would be opened for two-way travel and traffic seeking access to
Delaware Avenue would be diverted to Berks Street for a one- -block
segment until the 1ntersect|on of Delaware Avenue. :

. o On Columbia Avenue the sidewalk area and curb could be widened into

@Ennnettl‘lemmg
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installed with the same intent of slowing and discouraging through traffic.

- At the intersection of Delaware Avenue and Shackamaxon Street, all
southbound Shackamaxon Street through movements into the casino
driveway would be prohibited.

» QOther mitigation measures include a trailblazing signage system to guide
casino patrons to and from the site and discourage patrons from utilizing
neighborhood streets.

> After mitigation measures are implemented the overall intersection LOS are
as follows:

o Future Build Conditions — Year 2008 (1,500 slots)

Most of the intersections will continue to operate at overall LOS C or
better; however some intersection turning movements will experience
LOS D. These intersections include:

Girard Avenue — Frankford Avenue
Delaware Avenue — Shackamaxon Street
Delaware Avenue — Frankford Avenue
Delaware Avenue — Penn Street

o Future Build Conditions — Year 2009 (3,000 slots), Year 2012 (5,000
slots, event center, and hotel}, and Year 2022 (Year 2012 + 10)

Similar to future build Year 2008 most of the intersections will operate at
LOS C or better, however the following intersections were shown to have
individual lané groups or turning movements which operate at LOS D

conditions:

= Girard Avenue — Frankford Avenue

» Delaware Avenue — Shackamaxon Street
= Delaware Avenue — Frankford Avenue

= Delaware Avenue — Penn Street

“In summary, although it is expected that casino-bound traffic will use Girard
Avenue during the Interim Casino phase, this phase will generate the lowest
volumes and has a relatively short duration. During the |-95/Girard Interchange
construction phase, PennDOT will be putting in place a traffic management plan
which may help to minimize casino-bound traffic from local streets such as Berks
Street and Frankford Avenue. After the 1-95/Girard Avenue Interchange

0 Gunhet_t F_Iemig




SugarHouse Casino - Updated Traffic Impact Analysis
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construction is completed and Phase |l of casino development is completed,
casino-bound traffic from 1-95 will have direct access to Delaware Avenue and to
the site, and negative impacts on local streets and neighborhoods should be
. minimal.

The traffic analysis for Interim Casino phase traffic conditions demonstrates that
six (6) analyzed intersections along Girard Avenue will operate at overall Level of
Service (LOS) C or better. In general, LOS D is acceptable in major urban
areas. The overall LOS for the Interim Casino phase is at the same level as for
existing conditions after traffic mitigation measures are applied. Similar to Girard
Avenue, the analyzed intersections along Delaware Avenue are showing the
same Levels of Service after implementation of the same traffic mitigation
measures. Newly introduced left-turn movements from Delaware Avenue to the
casino site have some impact on the approach delay but the impact on overall
intersection delay is minimal. '

In addition to operational mitigation measures, the Interim Casino phase will
introduce measures that channel traffic from Girard Avenue to Berks Street and
Frankford Avenue and minimize or eliminate casino-bound traffic on other
residential streets. These measures include prohibiting movements,
implementing traffic calming techniques, and installing wayfinding signage
systems. The signage systems will guide vehicles to pre-designated streets and
discourage vehicles from entering other local streets.

During Phases | and Il of casino development, casino-related traffic on Girard
Avenue should level off and eventually taper off with completion of the
Interchange reconstruction. Therefore, some decline in casino-bound traffic
demand may be experienced during Phase 1 and Ii, although additional traffic
may be added due to unrelated background traffic growth.

Unlike Girard Avenue, Delaware Avenue will experience an increase in traffic
demand due to higher casino-bound traffic volumes for Phases | and Il. The
highest traffic demand is expected after the Phase Il Casino is-open due to more
casino-bound traffic demand and the cumulative effects of unrelated background
traffic growth. However, by utilizing mitigation measures to coordinate traffic -
signals and optimize signal timing plans, and by providing dual left-turn lanes at
the intersections with both Frankford and Shackamaxon Avenues, overall
intersection LOS will be C or better. Although overall intersection LOS is very
good, several of the individual intersection approaches wil! operate at LOS D or
better. In general, lower Levels of Service are experienced at intersection
approaches with high traffic volumes and higher Levels of Service are
experienced at approaches with low traffic volumes.

(4] Gonnett Fleming | |
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Environmental Management, Inc.

POTENTIAL FUTURE DEVELOPMENT PROJECTS
PROXIMATE TO SUGARHOUSE CASINO

Northern Libherties Neighborhood Association

The following potential projects were provided by the Northern Liberties Neighborhood
Association:

1. Bridgeman's View Condo. N. Delaware Avenue and Poplar. 66 Stories.
Number of units unknown.

2. Hoboken Brownstone. 700 N. Delaware Avenue. Fourtowers, 20 stories each.
Four square blocks, Front to Delaware Avenue and Fairmont to Poplar.

3. Former Schmidts Brewery Redevelopment. Bart Blatstein. 14 acres. Girard
Avenue and N. 2™ Street. Two phases. Phase l: 470 residential units,
construction is about to commence. Phase ll: three 22-story buildings, with 275
units, as well as 200 townhouse units surrounding the towers (estimated three
. years out for Phase Il).

4. Trump Condo Tower. 45 stories, 250 units. N. Penn Street at N. Delaware
Avenue.
5. Waterfront Square. Five towers, rangihg from 21-35 stories. N. Penn Street.

Phase [ two towers built. Phase [I: construction to begin on two additional
towers by 12/06. Total number of units 780. *

6. Horse Stables. '1100 hiock of N. American Street. 66 condo units.

7. Creative Real Estate Innovations (total of 4 projects)

a. 11-story condo at Brown and N. American Streets. 40 units.-

b. 26 town homes on N. 2" Street

C. 13-story condo on N. 2" Street. Number of units unknown.

d. 7-story condo on 600 block of N. American St. Number of units unknown.
8. Fairmount Avenue Warehouse Conversion. 200 units.
9. Callowhill Warehouse Conversion, 4" Street, 200 units.

10.  World Trade Center — Martin Shiftman. Two 60-story towers. Callowhill and

. Delaware Avenue.

Page 1 of 3
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11. CNO Properties. 27-story tower, 275 units just south of Penn Treaty Park,
between N. Delaware Avenue and the River.

12. HPH/Zev Shankman (total of 3 projects)
a. 15 townhouses on N. 2" Street
b. 4-story condo on Brown Street (8-10 units)
c.  5-story condo (6-8 units) on N. 2" Street

New Kensington Community Development Corporation

The following were provided by NKCDC. Note that they appear to be more or less in-fill
projects.

1. 1102-04 E. Columbia Avenue. Conversion of old industrial building to 6 condo
units. '

2. 2226-34 N. Front Street. Construction of five commercial units on individual lots.

3. 1325-29 Frankford Avenue. Construction of four row homes on industrial |ot.

4, 1333-45 Susquehanna Avenue. Conversion of church building and parsonage to

residences and photography studio.

5. 1202-22 Frankford Avenue. Conversion of light industrial lot to 32 condo units
with 32 off-street parking spaces.

6. 300 E. Girard. Construction of commercial space and 2 rental units on property
obtained from Philadelphia RDA for a community garden.

7. 2107 Susquehanna Avenue. Combining of 10 lots into one and building of 11
artist live/work rental units in seven buildings.

8. 1102-04 E. Columbia Avenue. Conversion of old industrial building to 6 condo
units.

9. 2221-23 N. Front Street. Certificate to construct and operate a banquet hall.

10.  412-24 Moyer Street. ZBA hearing date: October 17
Matter at issue: Construction of 32 condo units with 32 off-street parking units
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QOutcome: To be heard.

11.

12.

13.

14.

1247-51 E. Columbia Avenue. Demolition of existing structures and construction
of 6 town homes.

2509 Frankford Avenue. Conversion of residential building to office of non-profit
organization and residential unit.

2657 Emerald Street. Legalization of conversion of single-family structure to
two-family structure.

2526 E. Hagert Street . Construction of single-family home; determination of
ownership of backyard area behind lot in question.

* This project is approved and under.construction. The entire project was specifically
added to future traffic in addition to the 1% growth factor.
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Intersection Turning Movement Count Summary

Intersection: Girard Avenue and Berks Street
Date: July 2006
Weather: Sunny
RAW DATA -
. Northbound Southbound Northeastbound Southwestbound
BEGIN TIME Berks Street Berks Street Girard Avenue Girard Avenue TOTAL
Left | Thru [ Aignt | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right
4:00 PM 0 0 0 Q 0 0 15 170 0 27 162 65 439
4:15 PM 0 Q 0 o 0 0 .1 162 Q0 20 156 | 76 424
4:30 PM 0 0 0 4] 0 Q 19 163 1 15 148 61 407
4:45 PM - Q O 0. .0 0. .0 . 18 =180 1 17 163 87 473
5:00 PM 0 Q 0 0 0 0 18 1685 3 24 164 &6 440
5:15 PM 0 1] 0- 0 DE 0 17 164 0 18 | 154 62 415
5:30 PM 0 0 0 ] 0 ] 20 166 2 18 | 140 53 | 399
5:45 PM 0 0 - 0 0 0 [\ 21 179 4] 16 136 60 412
PM PEAK HOUR
4:45 PM - 5:45 PM 0 0 0 0 0 1] 63 680 5 76 630 290 | 1744
PHF 0.83 0.89 | 042 | 0.79 | 0.96 | 0.83
ADJUSTED 1.10806
Northbound Southbound MNortheastbound Southwestbound
BEGIN TIME TOTAL
Berks Street Berks Street Girard Avenue Girard Avenue
Laft Thru Right Left Thru RM Left Thru Right Left Thru Right
4:00 PM 0 0 0. 0 0 0 17 188 0 30 180 72 4886
4:15 PM 0 - 0 0 Y] 0 0 12 180 0 22 172 B84 470
4:30 PM 0 0 0 0 0 0 21 181 1 17 164 68 451
4:45 PM 0. 0 1] 0 0 0 17 21 1 19 181 26 524
5:00 PM 0 0 0 0 0 0 20 183 3 27 | 182 73 488
5:15 PM B 0 o K 0 0 19 182 0 20 171 69 460
5:30 PM 0 ] 0. 0 0 0 22 184 2 20 |- 155 59 442
5:45 PM 0 0 1] 0 0 Q 23 | 198 4] 18 151 66 457
PM PEAK HOUR
4:15 PM to 5:15 PM 0 0 0 0 0 Q 70 753 6 84 898 a1 1932
PHF .83 089 | 042 | 0.792 | 096 | 0.83
/& Gannett Fleming
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Intersection Turning Movement Count Summary

Intersaction: Girard Avenue and Montgomery Avenue
Date: September 2006
Weather: Sunny

RAW DATA

Northbound Southbound Northeasthound Southwestbound
BEGIN TIME Montgomery Ave Montgomery Ave Girard Avenue Girard Avenue
Left Thru [ Right | _Left Thru | Right Thru | Right | Left Thru_|_Right
4:00 PM um(mm mie s a2 m1m|mi4w 233 | m2m | w2 m| =165
4:15 PM LW AL IO M AP I I AL 57| m3m m3Im|ut74n
4:30 PM O mis m)m| =19 =5 |(mi2w W73 mGm|mgm|(mig43n
4:45 PM e mieim)e/mi5emim m]im 12310 |mmimm | mdm|wig7a]:
5:00 PM (e m0m|m0E| w158 m7m| B3 12141 m7mimdm|ei3gs
5:15 PM O maim)w | m24m| w5 m| =S - 12101 | mE=l | w4l | w44
5:30 PM et e e N L L o A L L I R R 831 m2mim3mfnif9
5:45 PM m(m eie|m(s | m|7a|m7m|mim 172 i jem jum |2 | u1531
PM PEAK HOUR
4:45 PM - 5:45 PM

PHF 0.00 0.84 | 0.61 | 0.71

o L1

0 0 0 63 24 47 775 17 17 602

[ Gonnett Fleming
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. Intersection Turning Movement Count Summary

Intersection: Glrard Averiue and Columblfa Avenus
Date: Septenber 2006
Weather: Sunny
RAW DATA -
Northbound Southbound Northeastbound Southwesthound
BEGIN TIME Columbig Ave Columbia Ave Glrard Avenue Girard Avenue TOTAL
Left Thru ng_hl Left Thru ngh{ Left Thru | . Fliahl [ett Thru Right
4:00 PM O w0 w0 w7y mOwm|( )| — e84 mAm | mS | 1020 —] 331
415 PM s mmiEmeEm|m{ieifeE x|y |22 mimmfe{e]48s]| | 416
4:30 PM Ol w0 w0 w1 mS w12 104 =13 n | mSw | e144 | e | 395
4:45 PM i mm | E{gem — 023 ]G e E]27 0 —] 306
5:00 PM S m0m|(e2)s|xi7a|m1ie| 2071 w5 | mE | c126 | wwwwem | 395
5:195 PM e im0m( w0 7w 283w I IS 145 | ] 481
5:30 PM s w0 w0 w17 m12 | w1851 m 7 (| w130 | ——— 374
5:45 PM mimmimimmi{emini9smi3e| =120 o175 mcm | mdm | =120 | e | 358
PM PEAK HOUR
4:45 PM - 5:45 FM ] 0 ] 69 38 49 ] 845 30 26 545 1] 1602
PHF 086 | 056 | 0.72 095 | 058 | 0.81 0,92

& Gonnent Fleminj
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. Intersection Turning Movement Count Summary

Intersection: Glrard Avenue and Mariborough St

Date: Septembear 2006 :
Weather: Sunny
RAW DATA - -
Northbound Southbound Northeastbound Southwesthound
BEGIN TIME Mariborough St Mariborough St Girard Avenue Girard Avenue TOTAL
Left Thru _Fl_l&ht Lett Thru Rig.hi Laft Thry Rlaht Laft Thru _R_Ight
4:15 PM i msm( w12 w0 w0 m ) n | w100 [ MOm | WO |55 | mgm| 375
4:30 PM eS| ajjs mieimie|m)e | |10 | mOm| w1351 m7m| 358
4:45 PM e m7e mie w0 w0 w0 | w3205 i m | w w136 m7 | 371
5:00 PM i mmmdimmfmimeme m0n (2 m| sS4 m0m|mOmin{3de|miZ2w| 354
5:15 PM | mim|w3emOm(mOe|(mOm| o3| 2321 m0m|mmin]35mi2m! 401
5:30 PM S mtm m2mm0e | m0m w0 i 0163w 0m|mOm|{n152rimiim] 340
5:45 PM e w2 mSw | | @R (w3 s 154 [ m | m)m 125 m7 | 302
PM PEAK HOUR
. 4:45 PM - 5:45 PM 15 21 35 0 0 0 13 778 0 Q 561 35 1458
PHF 0.47 0.75 | 0.67 0.46 0.95 080 | 0.73
[ Gannett Fleming
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. Intersection Turning Movement Count Summary

South Plainfield, NJ
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tntersection; Glrard Avenue and Shackamaxon Street
Date: July 2006
Weather: Sunny
RAW DATA
- Northbound Southhound Northeastbound Southwestbound
BEGIN TIME Shackamaxon Street | Shackamaxon Stréet Girard Avenue Girard Avenue TOTAL
1___eﬁ Thru R_Ight Left Thru Hig=ht Left Thru Rlght Le_ﬂ Thru Fllg_tl
4:00 PM 3] 0 0 Q Q ] 1 136 7 ri 97 7 255
4:15 PM .. f 0 . 0 .0 Q- a FoQuEn 141 3 ;] 89 11 254
4:30 PM 0 0 0 0 0 ¢ 4 141 - 7 5 a8 5 260
4:45 PM 0 |0 0 0 ] 0 2 171 4 1 115 12 305
5:00 PM 0 0 0 0 o . v] 2 141 5 |.. 6. 122 11 280
5:15 PM 0 D 0 Q 1] 0 6 204 9 8 118 10 355
5:30 PM 0. 0 0 Qs 0 0 0 140~ 7 .8 130 9 294
5:45 PM 0 0 0 0 0 0 0 122 5 3 112 8 250
PM PEAK HOUR =
4:45 PM - 5:45 PM 0 Q 0 ] 0 0 10 587 19 20 424 39 1099
PHF 0.63 0.86 | 0.68 0.63 0.87 0.81
ADJUSTED 1.10806
Northbound Southbound Northeastbound Southwesthound
BEGIN TIME TOTAL
Shackamaxon Street | Shackamaxon Street Girard Avenue Girard Avenue
. Laft Thru | Right | Le#t | Thru | Right Laft Thru | Right [ Left | Thru | Right
4:00 PM 0 0 0 L 0 0 a1 151 a8 8 107 8 283
4:15 PM ] Y 0 Q 1] ] 2 156 3 g 99 12 281
4:30 PM 1] 0 4] Q O 0 4 158 8 G : 109 6 288
4:45 PM - 0 0 0 -0 0 0 2 189 4 1 127 13 338
5:00 PM Q 0 Q ¢ 0 0 2 148 6 7 | 135 12 310
5:15 PM 0 Q 0 0 0 0 7 226 10 9 131 11 393
5:30 PM Q- 0 0 g - 0 0 0 155 8 9 144 10 326
5:45 PM 0 ol .o f.o ] o© 0 0 135 |- 6 3 124 ) 277
PM PEAK HOUR
4:15 PM 1o 5:15 PM 0 _ Q 0 D 0 0 1 850 21 22 470 43 1218
PHF 063 | 0.86 | 068 | 0.63 | 0.87 | 0.81
& Gannett Fleming :
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Intersection Turning Movement Count Summary

Girard Avenue and Frankford Avenue

Intersection:
Date: July 2006
Weather: Sunny
RAW DATA y
Northbound Southbound Northeastbound Southwestbound
BEGIN TIME Frankford Avenue Franikford Avenue Girard Avenue Girard Avenue TOTAL
Left Thru | Right Left Thru Right I_.=eﬂ Thru R_Ight Left Thru Right
4:00 PM 11 .72 11 8 - 20 . 2] 39 144 9 4 a7 7 431
4:15 PM 18 67 6 12 20 19 32 129 1 5 118 8 443
4:30 PM 14. ]1..66 14 9 - 16 | 3B 130 7 4 102 g ] 437
4:45 PM 12 65 16 10 16 20 36 123 7 7 106 6 424
5:00 PM 167 | 75 9 17 26 (38 § 42 136 16 3 106 3 487
5:15 PM 16 75 5 16 27 15 B | 126 | .7 5 109 3 439
5:30 PM 12 68 13 19 15 19 32 125 3] 5 : 113 5 434
5:45 PM 10 38 7 ot 11 .16 24 23 98 B 3 83 3 324
PM PEAK HOUR
) G0 273 45 48 a3 a3 145 518 a1 19 430 26 1791
4:45 PM - 5:45 PM
PHF 0.83 0,91 0.70 0.71 0.75 0.61 0.86 0.95 0.64 | 0.68 093 | 0.72
ADJUSTED 1.10806
Northbound Southbound Northeastbhound Southwestbound
BEGIN TIME TOTAL
Frankford Avenue Frankford Avenue Girard Avenue Girard Avenue
Left Theu | Right | Left | Thru | Right Left Thru | Right | Lefi | Thru | Right
4:00 PM 12 80 12 9 s 22 10 43 |- 160 10 4 107 8 478
4:15 PM 20 74 7 .13 22l 2 35 |-143° | 12 6 129 g :{ 491
4:30 PM 16 73 16 10 34 18 39 144 8 4 113 .10 484
4:45 PM 13 .72 18 | 11 © 18 ¢ 22 40 136 8 8 117 7 | 470
5:00 PM 18 83 10 19 29 42 47 151 . 18 3 117 :3 540
5:15 PM 18 83 6 18 30 17 39 140 8 6 121 3 486
- 5:30 PM 13 75 ] 14 21 17 ) 21 i 35 + 139 9 6 125 6 481
5:45 PM 11 2 | 8 12 |17 | 27 25 110 9 3 92 3 359
PM PEAK HOUR
4115 PM 10 515 PM 66 303 50 53 103 103 161 574 45 21 476 29 1985
PHF 0.83 .91 070 ] 0.1 0.7% 0.61 0.86 (.95 0.64 | 0.68 093 | 0.72
& Gonnett Fleming

South Plainfield, NJ
OATRAFFIC PROJECTSKeating - CasinoiSugarhouse SiteiFinal Report Fall 2006\Final repart 10 13 06Appendix - SYNCHRO runsiAppendbdVolume & Peak Hr Summary Sheets xis
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Intersection Turning Movement Count Summary

intersection: Delaware Avenue and Shackamaxon Street
Date:
Weather: Sunny
RAW DATA - December 2005 ]
Northbound Southbound Northeasthound Southwestbound
BEGIN TIME Driveway Shackamaxon Street | Delaware Avenue Delaware Avenue | TOTAL
Left Thru Fl_lgﬂh;lm__Leﬂ Thru R_Ight Left Thru Rlaht Left Thru Flig.ht
4:00 PM 2 ] 2 3] 0 6 ] 403 2 2 85 O 508
4:15 PM 4. 0 0 3 0 | 3 0 554 2 0 1M 0 667
4:30 PM - 3 <0 0 7 0 10 0 444 2 0 98 0 562
4:45 PM 3 0 1 2 ] g 0 551 1 102 0 669
5:00 PM 6| .0 | 1 5 0 4 I¢] 468 2 0 118 0 604
5:15 PM 2 0 |. 0 6 0 8 D 494 | 1 1 89 QO 601
5:30 PM a | 0 0 6 0 a o | so1} 3 0 [ 80 0 | e02
5:45 PM 3 0 0 [ 3. ].0 | 4 0 360 2 0 77 0 449
PM PEAK HOUR ' :
, 16 ] 2 17 0 26 0 2007 [ 1 417 0 2502
4:45 PM - 5:45 PM
PHF 0.67 0.50 | 0.61 0.65 091 | 075 | 025 | 0.88
RAW DATA - July 2006
Northbound Southbhound Northeastbound Southwestbound
BEGIN TIME . TOTAL
Driveway Shackamaxon Street Delaware Avenue Delaware Avenue
Left Thru | Right | Left | Thru | Right Left Tohru | Right | Left | Thru | Right
4:00 PM 4 0 Q 5 ] g 0 415 2 3 73 | 0 511
4:15 PM D 0 K 4 o) 3 0 448 1 2 80 0 538
4:30 PM 4 0 Q 4 ] 4 ] 404 1 2 a7 g 506
4:45 PM 1 0 3 3 0 q 0 433 D 1 104 0 549
5:00 PM - 2 0 1] 7 ] -] 0 546 2 0 103 0 665
65:15 PM 6 - ] 4] 9 0 10 Q 472 3 1 109 {. 0O 610
5:30 PM 11: 0 0 2. 0 © 10 0 400 1 1 B84 0 509
5:45 PM 1 0 1 4 0 4 0 306 1 1 110 0 428
PM PEAK HOUR
£:15 PM to 5:15 PM 7 ] 3 18 0 16 0 1831 4 5 ar4 0 2258
PHF 0.44 0.25 | 0.64 0.80 084 | 050 | 0.63 | 0.90
ADJUSTMENT FACTOR: 2502 { 2258 =
FOR JULY 2006 COUNT DATA 1.10806023
(4] Gannett Fleming

QATRAFFIC PROJECTSKeating - Casinc\Sugarhouse Site\Final Report Fall 2006\Final repart 10 13 06vAppendix - SYNCHRO runsiAppendixivolume & Peak Hr Summary Sheets xis
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. Intersection Turning Movement Count Summary

Intersection: Delaware Avenua - Frankford AVenus
Date: Decembar 2005
Weather: Sunny

K

RAW DATA

Northhound Southbound Northeastbound Southwestbound
BEGIN TIME Closed Driveway Frankford Ave Delaware Ave Delaware Ave
Left Thru | Right Left THru Hig.ht L_eﬂ Thru | Right Left Thru Righ‘l
4:00 PM e ime | w3 i mf 2 m7im (04371 [ m w0 | r1082 (w7 m
415 PM el m0m|mim| 25 mm| e mgim(1368 1m0 m|m0m | @30 n|=i0n
4:30 PM 0 m0mm0m|eZ2immm 30| m7im | 0403 (MmO |mOm| 8107 1| O m
4:45 PM (e ime mime23amimimddnmZm 1374 m0m mOm| w33 n|m]7m
5:00 PM mOmm m0m|m0m|e25u/wOw{n21m|w84m|i387|m0m|@imis1041 | mam
5:15 PM e mm mE| 2 m{m] w27 wBim | rA M0 M mj e e mm
5:30 PM e mw miw/wdw | w0w | oGm0 1325 m0m|(@jw aGm mim
5:45 PM e m{{mmiminign w2 imm7Sm 1335 r mimem|inlialwiZ2s
PM PEAK HOUR :
4:45 PM - 5:45 PM

PHF - 0.94 0.74 0.95 0.65

0 0 C 94 ' 119 333 1532 ( 0 C 400 44

{4} Gonnett Fleming

South Plainfield, NJ
CATRAFFIC PROJECTS\Keating - Casha\Sugamouse SiteWFinal Report Fal 2006\Final report 10 13 06\Appendix - SYNCHRO runs\AppendsiVotume & Peak Hr Summary Sheets xis




Intersection Turning Movement Count Summary

Intersection: Delaware Avenue - Penn Street
Date: December 2005
Weather: Sunny
RAW DATA . :
Northbound Southbound " Northeastbound Southwestbound -
BEGIN TIME Penn Street - . Delaware Ave Delaware Ave TOTAL
Left Thru | Right Left Thru | Right Left Thru | Right | Left Thru | Right
4:15 PM e m e M| mm miE w1550 | w0 — G mOm] 77
4:30 PM i  m(mm(mmmjw)e S 0w/ m0m|[153 im0 | o ntd5 | =0 m| 684
4:45 PM i m)m(mmE0mm e w55 m)m | (75| = m| 757
5:00 PM e m0mmim( w0 w0 w0 | w1503 7| O — 146w 0w 651
5:15 PM mifimm EmmlEm{miEp{mim(mmm|  mm 15681 m | xim|{r{16 1 mm| H93
5:30 PM /i mimmimimimjm0m|(wim| m0mjr524y | m0 = o |ni69 1 |mOm| §97
5:45 PM s e Em | w)s (e | 560w | e (w123 | m0m| 886
PM PEAK HOUR :
4:45 PM - 5:45 PM 14I1 0 0 0 0 0 0 2214 o ] 0 635 0 2863
PHF D.44 0.92 0.91
[} Gonnett Fleming

South Plainfield, NJ
OATAAFFIC PACJECTSWKeatng - CastnciSugarhouse SiteWinal Report Fafl 2006\ inal raport 10 13 D6\Appendix - SYNCHRO nuns\AppendidVolume & Peak Hr Summary Sheets. xis




. Intersection Turning Movement Count Summary

Intersection: Franktord Avenue - Laurel Street
Date: December 2005
Weather:  Sunny
»
RAW DATA

Northbound Southbound Easthound Westbound

BEGIN TIME - - Laurel Avenue -

Left - Thru Hiaht Laft Thru R_lg.ht I;a_f'l Thru nght Lett Thru Hfglm
4:00 PM s mm w0 ja)s miw wlmmm|(sify mw | m-)-]| - -
-4:15 PM mijum mm|  Mislm(em(mm{mmim m0swits  mm Wm0 | w0
4:30 PM (el w|m0s | w0 T EE I I R mOmm)m
4:45 PM e m0mimm]imQm Emimim0m m)m|ni7a miw|m0m
5:00 PM e m0m|m0w|m(- mimjmim e 12l m0emx(m0m
5:15 PM - Om | m)m| - - C O L AL I DY 38 3L .-
5:30 PM o Qe | O ()| - - mimim?m s e men e =
§5:45 PM mm{mmimie | m0m|m0m | et ) w|wi4n m)m| ..

PM PEAK HOUR

4:45 PM - 5:45 PM

PHF

0 0 0 0 0 5 0 58 0 0

, {4 Gannett Fleming

South Plainfield, NJ
DATRAFFIC PROJECTS'Kealing - CasinciSugarhouse SheFina! Report Fall 2006\ inal report 10 13 06\Appendix - SYNCHRO runs\AppendixiVolume & Peak Hr Summary Sheets.ds
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SUGARHOUSE CASINDO

LEVEL OF SERYICE (L.OS) ANALYSIS SUMMARY

PHILADELPHIA, PA

k
¥,
ik

®i
i

b

2008 BUILD WITH 2009 BUILD WITH 2012 BlIILII) WITH 2022 BUILD WITH
EVENING PEAK HOUR 2006 EXISTING 2008 NO-BUILD 2003 BUILE MITICATION 2009 NO-BUILD 2009 BUILD MITIGATION 2012 KO-BUILD 2012 BUILD MITIGATION 2022 NO-BUILD 2022 BUILD MITIGATION
Intersection Approach ¥ 1 1 .
Approach Movement | LOS [ Detay | vic | LOS | Detay | vic | 108 [ Detay [ vic | 10S [ petay [ vic | 105 [ petsy | vic | Los [ Detay ] vic | 105 I petay | vic | 1.0s | Detay [ vic | Los T velay | vic | Los [ Detiv | vic | 1.0s | petay | vic | LOS [ betay | vic | LoS [ Detay | vic
-
GIRARD AVENUE - BERKS STREET SIGNALIZED INTERSECTION I ]
L B 196 | 033 B 196 | 0.34 B 19.6 | 034 B 14.7 | 0.14 B 19.7 | 035 B 19.7 | 035 B 148 | 0.15 B 19.7 | 03s B 19.7 1 0.5 B 146 | 015 B 197 | 039 | B 197 | 039 | B 16.1 | o0.19
Girard Avenue Northeastbound TR A 1.¢ | 036 A 1.9 | 037 A L% | 037 A 3.0 1 051 A 1.8 | 037 A 1.9 1 037 A 31 i D52 A 1.9 | 0.38 A 1.9 1 038 A 33 | os3 A 22 | 042 A 22 | 042 A 3.1 0.55
Overall Approsct] A 3.5 - A 3.5 - A 3.5 - A 4.0 - A 3.5 - A 33 - A 4.1 - A 35 - A 1.5 - A 4.3 - A 37 - A 1.7 - A 4.2 )
L C 284 | 0.42 C 287 | 0.43 D | 440 | 6.7 B 158 | 0.32 (o 288 | 044§ ¢ | 288 | D4y B 143 | 0.19 c | 2031 o4s [ 293 | 045 B 148 | oas | ¢ 06 | 050 | C 306 | 050 B 162 | 024
Girard Avenue Seuthwestbound TR A 41 | o43 | A 42 | 044 A 43 | 045 B 123 | 062 | A 42 | 045 | A 42 | 045 B 121 | 0él A 43 | 646 | A 43 | 046 | B 124 | 063 | A 47 | 0.5 A 47 | 0.5t B 11.7 | 0.67
Overall Approact} A 6.3 - A 6.4 - A 10.0 - B 12.8 - A 6.4 - A 6.4 - B 12.3 - A 6.6 - A 6.6 - B 126 - A 7.0 - A 1.0 - B 12.1 .
Intersection Overall A 50 | 043 Al osa | oad A ] 721 0s A 90 ! pso | A st loas| a |50 |oas] a 8.6 | 0.44 A 52 | 046 ] A 52 | 046 | A 89 | 045 | A 55 } 051 A 5.5 | 051 A 56 | 051
GIRARD AVENUE - MONTGOMERY AVENUE SIGNALIZED INTERSECTION i .
Girard Aveoue Northeastbound TR C | 263 | 0.4 C 24 | 056 | € 264 | 056 | A 59 |oss| C 264 | 056 | C 64 | os6e ] A | s9 Jose| C 265 | D.58 C 265 | 058 A 60 | 058 C | 268 | ves C | 268 | .64 A 65 | 0.64
L A 91 | 0.4 A 9.5 | 015 A 54 | 015 | A 64 | 015 | A 95 | 015 A 95 | 01s | A 65 | 015 A 98 {016 ] A 98 | 016 | A 66 l 016 | B 11.8 | 0.23 B 11.8] 023 | A 8.8 | 0.23
Girerd Avenue Southwesthound TR B 105 | pa7 B 167 | 048 | B 108 | 050 | A 65 loso| B 10.7 ] 043 | B 107 | 049 | a 65 | 049 | B 108 | 0,50 ] B 108 | 050 | a 66 | oso| B 113 | 0.55 B 13l oss| a 75 | 058
| Overall Approach] B 10.5 - B 10,6 - B 10.7 - A 6.5 - B 10.6 - B 10.6 - A 6.5 - B 10.8 - B 10.8 - A 6.5 - B 11.3 - B 1.3 - A 7.6 -
Montgomery Ave Southbound LTR B e | 018 | B 1n7{ o019 | =8 17} 019 | B nrjpois| B 117 | 019 B 11.7 1 019 B n7| o1s B 118 | 020 | B ns| ox| B el oxw| B 120 | 0.22 B 120 | 022 B 120 | 022
Intersection Overall B 186 | 037 B | 1871 038 B | 86| 038 ] a 66 | 032]| B 187 | 038 B 187 1 038 | & 67 | 033 B 158 1 040 | B 188 | 040 | A 68 | 040 | B 19.2 | 0.44 B 192 | o | A 74 | 044
GIRARD AVENUE - COLUMBIA AVENUE SIGNALIZED INTERSECTION . ,
Girard Avetue Northeastbound TR A 53 | om A 56 | 0.73 A 56 | 073 | A 10 | o7 A 57 | 074 | A 57014 A 7.1 | 0.74 A 64 | 076 | A 64 | 076 | A 77 o] A 92 | o8 | A 92 | 084 B 106 | 0.84
1 cC | 21503 | ¢ 27 | 02| ¢ 233 | 028 B 120 028 | ¢ 23.0 | 029 c 23.0 | 029 R 124 L 029 | ¢ 238 | 03¢ C 238 | o B 129 | o C 250 | 0.33 [ 250 | 0.33 B 135 | 0.33
Girard Aveoue Soutbwesibound T B 17.8 | 045 B 182 i 046 B 188 | 048 A g4 | 048 B 184 | D46 B 184 | 046 A B3 | 046 B 18.8 | 0.48 B 188 | 0.48 A g4 | 048 C 204 | 0.53 C 204 ) 0.53 A 89 | D53
Overall Approach] B 18.0 - B 185 - B 19.0 - A 8.6 - B 186 - B 18.6 - A B.6 - B 19.1 . B 19.1 - A 3.6 - C 20.7 - ¢ | 207 - A 5.2 -
Columbia Ave Southbound LTR B 194 | 025 B 105 | 025 B 105 | 025 B 105 | 025 B 105 | 026 B 105 | 0.26 R 105 | 0.26 B 1046 | 027 B 196 | 027 | B 106 | 027| B 09| 03] B 109 | 030 | B 109 | o3¢
Tntersection Overall B 104 | 046 B 107 | 047 B 1.0 | 047 ] A 8.0 | 047 B 10.8 | 048 B | 108]o4sf a g0 | o048 B 114 | 049 B 14 | 049 | A g4 Joas | B | 134 | 055 B 134 | 055 B 10.1 | ¢.55
F {
GIRARD AVENUE - MARLBOROUGH STREET SIGNALIZED INTERSECTION '
L B 181 | ot B 182 | 012 | B 181 | o012 | A 46 | o012 B 182 | 0.2 B 181 | 012 A 7.6 | 012 B 182 | 0.3 B 1729 | 013 | A 75 | 013 B 185 | 0.16 B 183 | 016 B 134 | 0.16
Girnrd Avenue Northeastbound T C | 2401 053 C 24.1 | 055 C 240 | D551 -A 62 | 055 C 242 | 0.55 ¢ | 239 | oss B 122 | 0.55 c 243 | 057 [ 239 | 057 | B 122 | 057 ¢ | 249 | 0e3 C | 246 | 063 B 155 | 0.63
Overall approach] € | 237 - c 239 - C 2338 - A 6.1 - [ 239 - c | 237 - B 12.0 - C 24.1 - o 23.7 - B 120 - c | 26 - c | 243 - B 18.3 -
Girard Avenue Southwesibound TR B 121 | 040 | B 119§ 041 B 1.7 | 043 A 24 | 043 B 1.8 | 042 B 11.5 | 042 A 2.4 | 042 B 11.7 | 043 B 11.7 | 043 A 2.5 ) 043 B 109 | 048 B 109 | 048 | A 25 | 048
Maviborough Ave Northbound LTR B 131 | 013 B 13.1 | 0.14 B 131 | 0.14 B 130 | 014 B 132 | 0.14 B 132 | 014 B 132 | 0.14 B 122 | 0.14 B 132 | 014 B 132 | 014 B B3| o016 B 133 | 018 R 133 | ©.16
Intersection Onverall 5 | 1821036 B | 1821037 | B | 180 o3|l A | s0 lo3r| B 1 8271038l B lisao3s]| a | 82 o3| B lis2io3s| B Vusolose| a V52 lo3e] B | 1821043 B [0 0a3]| B | 116} 043
GIRARD AVENUE - SHACKAMAXON STREET UNSIGNALIZED INTERSECTION x ’
Girard Avenue Northeastbound 1. A 0.5 | 0.02 A 0s | 002 A | 06 | 002 A | e | 002 A 05 | 0.02 A 05 | 002 A 05 | 002 A 06 | 002 A 06 | 0.02 A 0.02 A |07 | 602 A 07 | 0.02 A 07 | 0.02
Girard Avenue Southwestbound L A | 95 loos| A | 96 100s| A | 96 Joosl a ) o7 Joos] A | 97 Joos| A | 97 loos| A | 97 loos| A [ 98 | 005l A | 98 | oos} & 005 | B |l 1031006] B | 1031 006 B | 104 ] 006
qr -
GIRARD AVENUE - FRANKFORD AVENUE SIGNALIZED INTERSECTION B
L F 103.5 | 1.03 |2 F ol 1136 |,1066 | ZF | 1136 |,1.06 D 498 | 080 | JF | 1154 [,1.07 | JF ] 1154 3107 D 503 | 0.B0 | Ko 1264/ 110 F# 1264 X110 | * D 0.83 Bi.22 | D _| 480 | o081
Girard Avenue Northeastbouad TR ¢ |w3loms]| C 272 |08 | € 227 | 0.79 o 211 | 067 | C 276 | 0.79 C 12835 | 08l [ 254 | 0.76 C | 288 | 081 o 305 | 085 c 0.80 D 0.93 B 136 | 0.55
Ovenallapprasch] D | 423 - D | 452 - D | 454 - c 27.0 - B ] 453 - D | 4.2 - C 30.5 - D | 491 - D | s0.l - c - E B A IINEY -
L D | 36.6 | 0.18 B | 364 ] 019 | D | 409 | 039 B 159 |o2¢| D 3630613l D 363109y D J368]lod] D | 362|009 ] D | 364]019] D 0.14 D 358 02| p | i8] oz A 88 | 0.26
Girard Avenue Southwestbound TR C 255 | 059 C 26.2 | 0.61 [» 264 | 061 B 17.0 | 0.52 C 26.3 | D.62 C 263 | .62 A 59 | 058 [os 268 | 0.64 C 269 | 0.64 A 0.60 C 203 | 0,70 C 29.3 | 0,70 B 142 | 0.8¢
Overall Approach] € | 26.1 - C 26.8 . [ 27.9 - B 16.5 - o 26.8 - (o ﬁa,a - A 76 | - c | 273 - o 274 - A - [o 29.6 - [ 2.6 - H 13.9 -
Fraokford Ave Northt T B 19.1 | 0.68 [o 203 | o C | 217 ] 074 D | 5021 09| ¢ 207 | 0.72 c 127]lo0m] p [3solos] ¢ |28l ars o 285 | 085 b 098 | C 274 | 0.84 b | 421 o095 D | 535 1 100
Frankford Ave Southbound T B 16.2 § 0.55 B 1731 059 | B el oed | 51.3  os0 | B 174 |l o606 | B 120 | 062 c l2aaslom] B 182 | 662 | B 1954 067 | ¢ 078 ¢ | n9lon| ¢ 240 l 076 { ¢ | 275 | 0380
Intersection Overall c | 921 ¢715 c lsslomn| ¢ a4 Joso [ ¢ | 3001 o8 c Istilomn| c | 081 ] ¢ | 2551 asa c | 329 | om c | 3aglose]| ¢ 059 | D | 402 | 091 D F4d6l 098] ¢ | 273 ] o9
e
HE tof2




SUGARHOUSE CASINO

LEVEL OF SERVICE (L.OS} ANALYSIS SUMMARY

PHILADELPHIA, PA

2008 BUILD WITH ¥ 2009 BUILD WITH 2012 BUILD WITH 2022 BUILD WITH
EVENING PEAK HOUR 2006 EXISTING 2008 NO-BUILD 2008 BUILD MITIGATION 2009 NO-BUILD 2009 BUILD MITIGATION 2012 NO-BUILD 2012 BUILD MITIGATION 2022 NG-HUILD 2032 KUILD MITIGATION
[otersection Approach L 1
Approsch Movemeat | LOS [ Detay | ViC | LOS | Detay | V/C | 1.0S [ petay | viC | 1.0 [ Detay [ vic | 1.0S | petay | vic | Los [ petsy | vic | 1.0S | Detay | vic | £0S 1 Detay | vic | LoS | Detay | vic | 1,08 | Detay | vic | 105 T petay | vie | Los [ petay [ vic | Los { ey | vic
DELAWARE AVENUE - SHACKAMAXON STREET SIGNALIZED INTERSECTION b A
Delaware Ave Northeastbound TR A 78 | 063 | A 75 |l o6s | A 34 | 068 | A 75 logs] A 75 1066 ] A | 30 | 070] A 56 | 086 | A 74 o068 | A | 40 [ 060 | A 47 | oso | A 72 | o35 | A 44 1 07| A 54 | 086
L A | 54 Loos| - . - |mFoliaoi0l0es | D | 379 ] 031 | - - - : e M 40 | o - - . LI Jrazs | o i . ] . 1B 8| o
Delaware Avenue i m Fonc), 2183 31 | D | 440 [ 037 uglmu D 7438 | 070 NFrEN-WW-N| D | 48] 070
Southwecthansd T A 46 | 0a4 | A 46 | 015 | A 47 | @17 | A 34 | 016 | - - - A |l a7 lorr] a 53 | oa7 | - - - A 50 [ a3 | _a 25 Loz | . - - A 51 1025 | A 22 | on
Oversll Appreach A 4.6 - A 446 - B lissl . A 7.3 - A |14 1015 b | 358 - B | w9 | - A a7 | oge |[Wrdilic il | 5. [ 153 | . A a7 | oa7 |Wpm|W W 5 [ a6 .
L - - - - . - c 12s5lonf c 331|013 ] - - - 46 | 080 | D | 493 078 ] - - - , D | 465 ! 057 | - - - - . - D | 526 | 064
Shackamazon Ave/Proposed D = < 326 1 0.30 i
s Northbonhd R - - - - - - D | 450 c {204 018 - - - C | 305|024 D | 421]| 006] - - - D | 467 | 083 ] D 1433, o066 - - - - - - D | 4221 063
Driveway Nort -
Oversll Appronch] € | 201 } 0.08 D | 47| - c | 223 - - - - D | 2491 - D | 464 - - - . D | aa6 | - | 4381 - - . | lRVSEE b | s .
Shackamaxon Ave Southbound LR c l22low] ¢ [293on| ¢ [201]¢t0] ¢ 1322008 ¢ [206]01a] ¢ [291lo10] ¢ {31low] ¢ [280]008| ¢ 201 )o10] b [400]lct6ef] ¢ [290]lom| ¢ 299013 D | 0101044
Intersection Overall A 80 1 051 ] A 75 | 052 | A 9.0 | 077 ] A 88 | 069 | A 8¢ | 054 | B | 1alrag]| B L nslorw]| a 73 | 054 |®polisse[mem] 5 (‘136 075 ] A 72 | oso [mpmfees ijmes] B | 134 | 082
DELAWARE. AVENUE - FRANKFORD AVENUE SIGNALIZED INTERSECTION }
Delawarc A L B | 3s|oet| B biez|oso| ¢ Vartlon] ¢ | 23aloes] B | 170|love]| ¢ | w7085 D [ 374 02| B |81 J0m3| ¢ | 298] 07| D | 381|078 ¢ | 243|085 | D | 358 ]052] B | 361 [ 080
'WADE AYoOur
Northeastbeund TR B | 120|060 | B {126 | 062] B ; 158) 064 | B [113) 076 ) B | 129|063 B | 1971 069] A 69 1 078] B [1353065)| B [ 197 069 | & 63 lo7s ) B | 152l o | c [206]075] A | 48 | 080
OvershiApproac] B | 123 - B | 133 - B_1 191 - B ! 131 - B 135 - c {1 - B_ | 112 - B | 142 - c | 204 - B 09! . B | 166 - c 28] - A | 96 .
Debware A . - - - - - - Jreglierzioers | o | 492 | o3s | - - - | BERKsesMogl | D | 517 | 024 | - - - |EgFElaeHEEl D | 499 | 064 ] - - - [ErRlEmes| it D | s01 | 06
eaware Avenue
Southwestbound TR - . - B [ 107 ] 023] ¢ | 23| 038] - - - A 85 | 031 B | 188 | 040 - - - B_1 104 __pgg B_| 1621 030 f - - - B "}"f . 028 | B | 189 | 636
Oversll Approsch] A 94 | 018 | A | 93 | 022| B | 153 - c a7l - A 96 | 0221 B | 131 - c_| 213 - A 94 | 022 [Mpefoe ] ¢ lasol - A 55 | 025 |Bpiw| e M| o [ 567 |
) LT - - - - - ] - c [ 23] 00a| ¢ | 284] 003 - - - c {3 low| b | 418 639 - - - C |26 | 007] D (389 ] 0ag | - - - C | 26] 007| D | 400 | 027
Fraokford Ave/Proposed ;
Driveway Northbouad R - . - - . - c j2z72lo012| c | 284 004 - - - c | 268]010] c {33300 - - - € |04 03[ D |38/ o2 - - - € |las]o3}t D [ 3771 009
Overall Approact] - - - - - - c | 271 - c | osal . - - - c |l 2sei - D | 377 - - - - c |l 208i - o | 39l - - - - c lzwel - D | 381 -
L € | 23]022] ¢ 294 028) ¢ [320]'037} c [327]032]| c | 295 /o028]| c |295i028] D [362}038| € |296)029| c [296]020] D | 433]|055] ¢ [300]o032] ¢ [301]032] D {436/ 056
Fraokford Ave Soxthbound TR € |z72]o12| ¢ j2z7z3l 04l ¢ {267 623 ¢ [ 312 0| € (2730014 ¢ |280]019] € {3421 018 € J274 04| ¢ | 2877024 | D | 396 028] ¢ [ 276 015| ¢ [ 2891025} B | 397103
Overalidpproach) € | 278 | . C | 2801 - c | 296 | . c lazl . c | 280 - c |l ms| - c_| 348 - c | 281 - c |l 2| - B 14081 - c | 284 - c | 293 - D | 4091 -
Tntersection Overall B | 133/o0s52] B [ 1a0losr| B [19s|osr | B [ 174aloss| B [ 1a2]0s8] ¢ [202]060] B [ 160|069 ] B | 147 ] 060 |[wp®liyzsymea] g | 178.l 072 | B | 165 | 069 {mpmiygsmem| 5 | 171 | 075
DELAWARE AVENUE - PENN STREET SIGNALIZED INTERSECTION I
Delaware Ave Northeasthound Ovmunggmrhl A 98 | 073 B 10.5 | 0.77 B 1101 079 A 67 | o2 B 106 | 0.78 0.84 B 199 | 0.91 B 11.2 | 080 B 120 | 0.82 B 170 | 0.87 B 13.9 | 0.88 B 154 1 0.90 c 309 1 099
Delsware A L - - - D 45| 065| D | 390 065| D [405] 065 D | 426 065 065 | ¢ | 327 027| D | 424 065| D | 3894 06s)] B [ 124029 D | 422 ] 06s| D | 382] 06s] D | 4613 025
wWRre Aveoue :
Southwestbound L - . - A 32 ey | A 29 | 020 | A 08 | vag | a 32 | o 027 | A 37 | 835 | A 32 | 020 A 31 [ 022 ]| A 44(] 020 |_A 33 o | a 30 | 024 ] & 17 | 022
Orersll App A 30 Jo1g i A 6.3 - A 5.6 - A 3.8 - A 6.3 - - A 53 - A 62 - A 5.5 - A sl . A 6.0 - A 5.2 - A | 64 -
Penn Street Westhound Oversll Approsch)  C 288 | 008 | D | 359 | 0.51 D ] 359 1 051 D 15371 075 ] D | 3601 052 052 | D 5121 068 | D | 360 | 052 | D 36.1 | 052 p lasslom2] D 1364 053] D | 365|053 D | 5211 070
Intersection Overall A 87 loss ! B ln2lon| B lnaloen]| a lsslon] 8 |uiien 07| B [ 1 los| B [uzlon| B oo B [17otlosr] B [ 136l o080 B l1as]os2| c | 271 087
! >
FRANKFORD AVENUE - LAUREL STREET UNSIGNALIZED INTERSECTION
Laurel Avenue Eastbound L B lwalon| B lwelon| B luoloiz] B lwoloz]l B | 108! 01 012] B [woslona] B lez7loiz| B laialen| 8 lnoloz] B [ n2lod] B I nzloas| 8 | 1151 01s
Frankford Aveoue Northbaund L - . - - - - . . - - - - - - - - - . - - - - <] - . - . - - - . - . .
< ok

2012







HCM Signalized Intersection Capacity Analysis Existing Condition
1: Girard Ave & Berks St Evening Peak Hour

2 sy v At 2N
1 BT EECTE CO 1 W EBR K WEMWET-F WERIENE W N BT I REARE SECESATISER
Lane Conflguratlons % 1ﬂ 4% i
|dedl Fiow (VpRph ™. " 1800 ™7 " 779004900t 1900 19001900, 7900 1900+ 4800°. 1900
Lane Width TR T 13 T 10 0T 3T 12T 12t 12 12 12 12
TotalLost imEr (s o7 “‘40;;” ~4.07 ““.".”T O A T T o T
Lane Util, Factor 1.00 095 1.00 095 _ L
P '&mw.:.‘;:;.1 00 3007s T A0 70957 3T L T LR TS s
Fit Protected 095 100 0.95 . 1.00
Satd, Flow (Bfol) 7" 7oz ARy T AB0d T E002 . T s e o .
Fit Permitted 095 100 095 _
' Sé,t"ci;-'iflﬁ‘.ﬁ_:(ﬁ.’ﬁ?ﬁ)iff eiges BT T O i S G it 2
Volume e(vph) 68 739 0 0 0 0 0 0
PEaK-RGIr factor. PHE _?o‘aai;“'o 89 ™ . S 01927 092 TH0.82 0,920,927 0092
Adj. Fiow (vph) 12 “Soi _' 667 367 0 0 00 0
RTORREuSHEH {BH) . %-n;;;m:xo:ﬁm R M ot sl Ml e
Lane Group Flow (vph) 840 0 101 930 0 o i 0 0
Heavy VEhicles (%) = 53 5% o B 5% 5%‘”57"“_;“5_4”*3%?:’5‘%?”5%?“ 5% 5%
0

Bus Blockages (#mr) 0T s 0 0 6 0 0 0 0 0

Parklng (#mr) i 1-., W“"’-‘"‘ - --b:-ﬁ- 10 W g s 10 i S --:wf 1-»- ‘ﬂh..- .- - , .-_\'\-\. - .& )

Tum Type Prot : Prot )
PROIBEIA PRASSS S EIEn 2 I T B I L e e
Permitted Phases ' -
ACiUated GTaEN, G (8 T G D A e e LT T

T mu._.mm..% m m!rvn’im. - MR .

Effective Green, g (s) 90 430 9.0 43.0
Y TR T KoY OR ot T NG s - Ea - T il 1 - [ 0 7 S Pty s Ty 0y
Clearance Time (s) 50 50 50 5.0
Lane Grp:Cap; (vph) e ii 249 <2349 241 2151 O e O P i P T

= A L m.u-\ - W m PO —wtmwlﬂm-us- Lo

v/s Ratio Prot 005 026 7 ¢0.06 c0.31
R o T O A Tt e R R 5 e butwiss s SR

- SYIR P "‘i.'“- : gt o e A WW*# e, ke WL ek P A
v/c Ratio e 33 0 36 0 42 0. 43
UniforDelay a1 e o —— _ ..- P R AR e Y |
Progression Factor ) :
Incremental Delay, 82— . o, e i
" Delay (s) ' 196 1 9 . 4 1

Cavel of Service ™ B ;.:A’_"‘_ . i".;,i'i._._ o B
Approach Delayr (s) ‘35 ' T 8.3 007
""""""“’“;*’W: R T Yoo g qmo‘Amwm%wagw,«

" R W LT L g e

HCM‘Average Control Delay:, *2
HCM Volume to Capacity rat[o
Actuated Cygls Langth{s) . i e T 60 0™ SUm of 158t e, Sy e
Intersectlon Capacny Utlllzahon 43 3% ) ICU Level of Serw_g:__e_ o A
R T e

b
oW

IVB O‘ﬂv Bt i

farsy LT . S =

‘cf “Critical Lane "G'rBup

(3:\46887 Sugarhouse Casino\Synchro\Existing\2006 Existing PM Pegak. sy7
Gannaett Fleming, Inc. 10/10/2006




HCM Signalized Intersection Capacity Analysis : Existing Condition
2: Girard Ave & Montgomery Ave Evening Peak Hour

PR N T U BV T B 4
Moveren: BN =0 W =E T W CER N WETE WETA WER BB E BT ENOR MBS TSER
Lane Configurations ol AR _ o L
tdéal Fiow (vbhpl), »* 1900 -°7800_ 1900: 1900 Y800 1900 19001900 7800 "800 90071900
Lane Width 12 15 15 12 12 12 11 1 1 12 12 12
Total LBifime (5) - » » «m T e i g e g T ey e AR e e g

PR S [ L e ...--mwMiww R e M AEE TR L TP

Lane Util. Factor 0 95 K 00 095
I s iemmamin eten aemimmeseama 300 o CCPOT100 5 T TS
Fit Protected . 095 100 ¢
SEtd.-FIoW.(prety __ ™™ " T 3768 _TTrTA719TgAs8  Tr Y T
Flt Permitted 022 1.00°
2w el 37?‘6'“5-- s s 39-1 3438 - t.;q..,._.#: Ty R ;
Volume (vph) ~ 0 751 ' 623 0 0 0 0
PEAKHOUF factor:! PHF™00927, "0.847 7061 L0771 086 «,,»0 92509277 07927 079271083 05, "0
Ad] Flow (vph) 28 24 724 0

927 .

0 0 o 73 a2
RTORASIUSISH IR * (07 470" 0™ 0™ "0 ™ o™ 0T i 00 g
Lane Group Flow (vph) 0 918 0 24 724 0 0 0 0 0 127 )
Heaviyehicles (%), " 5% T T 5% T TE%I L 8% . 5% 5%, 5% 5%, 5% T 5% 8% .J5%
Parking (#/hr) ~ 10 _ 10 . 10 10
TUTYPE | i e L o i 1 o e i s i . PEROD
Protected Phases 4 8 ]

Pefmined PhaSBS * “::mw Q'N::l’ﬂ- SR ‘\ i - "8"‘_‘?‘“““ e, Mw_ﬁﬁr;‘ﬁw‘ v- \v-.w-.;:.-; :\6- '

Actuated Green, G ( (s) 270 ' o270 a70 ._2_%}-('?{
EHETHIVET GIEEN, i (8) T e e 2,0 e 7 T 27 T T T S A e T TRB O

e

Actuated g/C Ratio . 045 045 045 ' 0.42
CIEAFARTETIME(§)™ ™. L~ T ™" "R Ty T T T e Teee e e Bipre

Lane Grp Cap (voh) _ 1694 176 1547 704
visRatioRior T TATUETTGQRATT L L QR T L T T
_ 5.0 el z 0.08
T 54""*‘,;:""*’“* RS A o SN R T | A

Uniform Belay, 41" 12.0 97 115"
PO ESSION. FAGHEF o I 212 T 07 OB T e e

Sl Sl L e Bt T e T S . i A b, A e g P bl

Incremental Delay, d2 0.8 1.5 0. 9
e e E,h“_.,q,“h.,,.,,'“;.,."'__.'. “26. Sﬁ TR TN0.5 T T e
Level of Service

Approach-DaIaY(s) T .
Approach LOS

W

HCM Average Controi Delay T 186 “HCM Level of Serwce;:- ]

HEM Voiumeto Capacny ratio™] .
Actuated Cycle Length (s) 60.0 Sum of lost tlme (s)
Intérsection;Capacity Utilization * |~~~ 35:5%: ... .. |CUL8vel 6f-Séfvice .,
Anaiyms Perlod {min) 15

€ al Lane‘Group.

ER R -

A gy 0 37""““! EERL ol —_ “W\?M"
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HCM Signalized Intersection Capacity Analysis B Existing Condition
3: Girard Ave & Columbia Ave _ . Evening Peak Hour

t ~ 1 4
BT T SN ST

Movement.
. Lane Configurations

7 19007219007 1190019007 1900 1900 1900

fdlBal Figw. (Vphpl) #7 - 27900 . 19007 9001900 7

LaneWIdlh 12 11 10 1 11 12 12 12 12 11 11 11
TotalLost lime:(§) 7Y T AT TG Al _"“ ettt - ¢
Lane Util. Factor 0.95 1.00 0 95 ) . :

(S PR 1+ S 1 [+ Joul X o s e
Fit Protected 100, 095 100 0.

ST FIgw (prot) s T e T Y6P8 13353 _:,_": T e - J8g v
Flt F'ermmed 1.00 018 1.00 e

BaAtd Fiow (permy: F T (3RGEIT e e g gt aaps " ¢ “'"f"*_""'""“ e ‘“"1“6"41?1“"6“" ;
Volume (vph) _ 0_; 845 30 26 545 0 0 0 0 69 38 49

0827 092 0.92 7 0:92-_0.86- 0.56 " 0:72
0 0

0 0 80 68 6_3
S+ P g el V1 SRR

S L N D

00 "0 0 0 188 0

Heavy Vehicles:(%)t ;.ﬁf" B9 5T B, BT 5O T 50 B T B B 8% 6% T 5%

a —c

Bus Blockages {#/hr) 0 0 0 . § 0 0 0 0. 0 0 0 0
PEFKIAG: (#F) " T57 To T e g T A eI e e w0
Tum Type Perm - Co Perm
PTGIEEIEY PRASERES ¥ Y e weases e s o o ot - v e fngw
Permitied Phases - ' 8 '
Acliiated Gleen, (G:(g) e s G4 v DA TIRAG S T ey e e BBD T
Effective Green, g (s) 24.0 T 240 240 ' 28.0
ABUatedg/C Ratio. T = rw 0,40, TV 00 0 T T o ;::,:‘”r - 047 Tt
Clearance Time (s) 40 40 40

- Lane GrpiGap (vph) g™ 1818 T T 4 A28 e T e
v/s Ratio Prot ¢0.28 0.8
Vs RaiieParm e T TG 1@‘**%'-"’:**:,“:“..’:,.,':**? I TR
v/c Ratio . 0.71 0.26 045 0.25
UnifSHiT D&ldy el L2 = S T T 43N ‘*’"""‘"‘"’“""*““*,_ e i X ‘j“:,,_,
Progressron Factor 0.16 '_ - 141 1 28 1.00
\ngrefiiental Detdy, g2 T T RGTTT C s TeT  TTTTT TT LT R T o T
Delay (s) 5.3 215 178 ' 10.4
LeTeliof, SerVige! i s e R T g T e e e e
Approach Delay (s) ' 5.3 18.0 0.0 10.4
ApRIOaCh LOS L e  e g TT Te T TII AT PUE - S

Intérsection, Sumniary>1
HCM Average Control D88y, .opme. - &
HCM Volume to Capacny rauo _ 0. 46 :

ACtATed GYEle LongHT(s). ™ Tom™" 0.0 ™" SUM ol 188 tine (S memm ™" == 807 ™ LT,
Intersection Capacity Utilization 3_9 8%3_ ICU Level of Senﬂee o A
ARalySIs Period (iny. ™ T T gy T e o oo

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing Condition
4. Girard Ave & Marlborough St Evening Peak Hour

T T 2R
G 5\ PR E ST W EER VAR WE TR WERFING

Mavament s

Lane Configurations 5 My $H

Ideal FIGW (VBBD-" 19001 7900 §906+ 11900",,1900-, “1900 190571900 . 900,800 .- 1900, 1500
LaneW|dth 1 11 1t 1 11 11 1 11 11 12 12 12
B i CTOE Uit e kit g it b S
Lane Util. Factor 1.00 095 0.95 ) 1.00

ER. o e k00 H00T T 009 L T 09 L

Fit Protected 095 1.00 1.00 0.99

Satd: Flow (@Fof) =7 77 1862 (3074 TN T BRI ee T

Fit Permitted 035 1 _00 1.00 . 0.99

Satd. FISWpETm) = BIF 8074 - v TARRE ¢ vt iR v 7 v
Volume (vph) 16 778 0 0 561 35 35 0 0 0

PEEK Y TaCtOT-RHF: 90,4677 07057 /9270192770907 L0735 0% 075 0167, 0:92: 7019277 0:92
Adj. Flow {vph) _ - 3.-’? 819 0 0 623 48 32 ‘28 &2 0 0 0
RTOR:Redution(van) "~ -0, .. 070 L0 ey 6 el LT e T e e 0

LaneGroup Flow (vph) 35 81”9 0 0 662 0 0 79 0 0 o 0
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TUATYPE: . o v PO o e L men e wwee BTN T e e e
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Pérmhilled Phases T T T T T e e T e D T T
ﬁ_e;:tuated Green, G(s) 30.0 30.0 300 22.0

E G EtVe GraBny (8] 0 0 J g e s e ) ™ o ot R T
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ClEATEREE THHB(SY i 4,00 ™) [ o e |y e S g e
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HCM Unsignalized Intersection Capacity Analysis
5: Girard Ave & Shackamaxon Ave

Existing Condition
- Evening Peak Hour

/"\i*’
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v Ty .\,_ u%
. ‘r'm

¢ el D

.’rm M
e ,Obe»éww« D

J-"-s- it N W&%ﬁm @W%
TR Ko

Aw'(m.‘;p“ ek et e v T e e Ty g e it e S g
PercentBiockage e T T S %ﬁjj*‘* PN _,,:;f il

UpstreamSignal (ft)-

i bv.-“}}’ ...-"."'!i, e e A L et 3 s Ty : DR
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HCM Signalized Intersection Capacity Analysis Existing Condition
6: Girard Ave & Frankford Ave ' Evening Peak Hour

Lane Conflguratuons , LA &
1deal_fF|0w\(vphpl) 1900 1900 1900 1900‘ ' 155‘[}0M ‘1900' '1900
Lane Width 11 N 1 11 1M 11
Total Costitime: (s)?.:' s E VR -

Lane Util. Facmr o

U s S i 4 0 0 :50:99 W 00,5009 " T 0 <. POt s 1 Q&,LLZ’;

Flit F'rotected _ . . . 1 .00 LR 99

SIS (Brot) I 17 10 1 GR7ATI T 00 T BoRE T I e 60

Fit Permitted 00 ' ' 0.90

S"a‘t&”lfléf\ii”(ﬁé‘f“ﬁ'-i) LA TA9 8074 TR BD e QPR T g T I B F s e | e 1355 o

Volume (vph) ~~ 152 577 43 _ 20 458 27 ‘ 63 237 " 50 53 93 98
6 i \.:J;d}ﬂofafﬁ“‘*’:’_oss 064 ‘“’*‘h 68093 W ' 0T

Heavy Vehicles (%) e __,:?
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"Wm—wf"wwwmm% e.a-v P
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Agtuaied Greem, GH8) :’_:’"‘6 DT BTy

’!'ETM
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Astuated 5/C. Rafio’ S2e 5o 0! 027‘3*“’"”?‘“’0.1 AN A S 1) 1§ 43?;,;@ T A
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0

S i T gl e awkz
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Delay (5)
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(LA R R S ASENT- A a E SR e I T AP
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- HCM Signalized Intersection Capacity Analysis Existing Condition
7: Delaware Ave & Shackamaxon Ave Evening Peak Hour

- N ¢ <X L

Maoverment, ] ERT EBR S WL W T T WER SEIRESETRSER
Lane Configurations b ¥ A N

Ideal Fiow:{vshph *' 2 . 1900; “1900 ; 7600 = 19007 1900:" 1800 1900 1900" ~ 1950180051900 1900
Lane Width 13 12 13 11 12 12 12 '12_ 12 - 18 16 1!3
Total st tims: R Mt S 807 O T g

100
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r_-ﬂ, E “!u-"-v e ‘ :‘ "’?._: jq;g:ﬁ‘ L uay “"&5 : ,;‘; :;” n<. 10 98 1.4. :‘__":.u‘ :
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Satd. Flow:{prot) ™, .. .~ 1662'“4940@ Wjj;"“f;w“:‘::;woz et f""i[ ol 1850 A
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Tour Tactor PHE " “0ig2, 081 ¥ 075 T 026 088092 T 087 U082 T 0ey - 0:82:7°065
0 40
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TUrvTyRe. | = o h e B F'erm S
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HCM Signalized Intersection Capacity Analysis Existing Condition
. 8: Frankford Ave & Delaware Ave : Evening Peak Hour
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HCM Signalized Intersection Capacity Analysis : | . Existing Condition
9: Penn St & Delaware Ave ' - Evening Peak Hour

Lane Conflguratlons 'H' ‘i H“f e .
[deal Flow. (vphpt). " 71900, 1900"‘*1900 1900 PAB00 AGO0T Fa X e T
Lane Width 16 12 12 12 127 12 '

----- “ ‘ -»w B e e e g s - Argegpnse g e oas e e o
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HCM Unsignalized Intersection Capacity Analysis Existing Condition
. "~ 10: Laurel Ave & Frankiord Ave- ' . Evening Peak Hour

*’ MR __T *_ M
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HCM Signalized Intersection Capacity Analysis _ 2008 No-Build Condition
.1: Girard Ave & Berks St Evening Peak Hour

Pl N N Y G R T
FTWBLE WET EWERE NEFENET ENB B SBrW SETR SBH

Lane Conflguratlons LR A ' “ 4Ab

IdealElow’ (vpﬁﬁl)?@f TM900 T 1900“‘ 1900:79900-"1900 7= T900°-F1900:°71900 1900 " 1900°  1900™ "1900
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R} T T T e 0 G0 T 100 H0Ig8 T v e e

A L o ..aru.-n-..rw_ L WL e o e o
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RIQR REUSHON (Vo) B 0T 2 O e 0 T 407 T O 72 ﬁDJmOL eI
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Healy VeRIEIEs (36) 20" 5% " Bt 55 5T s%*"‘“s%ﬂ‘ L B e ge N Bh IEg 1 Ba
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PRI (H/RT) Y o e i a4 ) et b [ et S o g oyl
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T o o T £ I 3 1 - A A e eVt ei®

S— L A I, R - eET b ey -mwx*""w
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HCM Signalized Intersection Capacity Analysis 2008 No-Build Condition
2: Girard Ave & Montgomery Ave _ Evening Peak Hour

Ay ¢ v AN
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0.45 045 0.45 ' -

CIBATANCE: TIMBL(§) T T =y [ e =g [ ™ i e e
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HCM Signalized Intersection Capacity Analysis 2008 No-Build Condition

3: Girard Ave & Columbia Ave Evening Peak Hour
. 2 e N N8t A S
Tsvemen MREENRE = 5 W EE T EBH K WEBA WET X WER @ NoL i NG T - NBH RSB SELESBR
Lane Configurations I ' 5 ' ' &
ldeal Eiow (vphpl) ™ . /1900°." 1900°" 1900 “1900° 1900 1900 4900 19007 1900 71900. 1900 1900
Lane Width 12 1 T e 11 12 12 12 12 11 11
Totdl Lostlime (85" =~ &0 . 0 #0740 T Tt o 40
Lane Util. Factor 0.95 100 095 1.00

Fi, s ” L T 09T L A60 M0 T L LT T 086t
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S&ty.FIow (proty ™. " Y3006 T T A62278E28 T L e L B4
‘Fit Permittad 1.00 0.17° 1.00 0.98 '
S, Flow: (Perm)"'mw I TR - V- VAR SR e o D | |- NP
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RTORRedugtion (vph)y ™~ 0 777 g~ o™ o7 0" TTQTETT0*T 070 T e, |0
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v/s Ratio Prot ¢0.29 0.18

s REIS Pem ™ TS TIS T IO ST T I S e TIITe
vic Ratio 0.73 028 046 - 0.25
R G DBy g e e o g B T A ; 9.7
Progressnon Factor 0.16 141  1.30 o 1.00
[ASremerital Delay. 42 T or B T s e e T T 0T
Delay (s) 5.6 227 182 : 10.5
CeVehot SEVIEE ™ "™30 °7 T AT ET U BT e ST BT LG
Approach De:layr (s) ' 5 6 » i85 00 10 5

Rppodeh O ET s
htersection Summa g " -
HEM Average Control Delay ™™ - 307 0 HEM Level of Service
HCM Volume to Capacny ratic 0.47

Actudtéd Cyclé Lerigth ()~ o .. 800, Sumotiostiime(sy . __ . o
Intersection Capaclty Utlllzanon _ " 40. 8%_ ) ICU Level of Servlce
ARANBRPEASTRINY o, . T AR T L T e T

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2008 No-Build Condition
4: Girard Ave & Marlborough St Evening Peak Hour

)_—__-'fy_(_"-k\ t ~» > | <’

Sverment u CEL D! BT WBR S NBLsNaT TR NEH Y SBL R SBT

Lane Conf[guraﬂons LI . & . _ . '
Tdeal Flow: (VeRpl ™" 1900, 719007 1900 1900 | 19007 “19007 1800™"1900° 719007 1900- 1800 1900
_LanaWIdth 11 11 11 11 11 19 11 11 1 12 12 12
“Total Lesttimeds) “"L;‘:“" Bl g [ ey N 40 i
Lane Util. Factor 1.00 0 95 0.95 1.00

Bt e TISE B0 I 00 T T T 0ieg, e T T 94’;’1 oL T
Fit Protected , 095 1.00 1.00 0.98 ]

SR FIOW(ATON < e 6B 8074 TR T eges T T AR T e L T
FiiPormited 034 1.00 1.00 Lo% .
Satd. "FIE:W"‘(b‘é?F‘n“):. 599”’:‘3‘67"& SRR - TR e |- [ A e
Volume (vph) 16 802 ¢ ~ 0 578 38 15 22 6 0 0o 9
 PERK U AGIOT PHIF 1014657 01967 019275 0:02 0:907 073, 70147, 0775 #1067 .0792¢ " 0:92770.92
Adj. Flow (vph} 35 gaa” o T 0 ed2 49 32 29 54 0 0 0
RTOR REQUEIOR, (vph)‘f',;" *‘::‘::,jq I stk ¢ ARl OMER ) 2 I Y NGRS IR OV GOt
Lane Group Flow (vph) 844 0 0 682 0 0 81 0 0 0 0
Heavy Vehitles; (%) 5% L i 5% B B Yo 6
Parklng (#;'hr) 10 10

TUMTyp8 o L Pefn o

Protacted Phases 4

P T D G e . . T, -
Actuated Green G {s) 300 300 30.0

Effetive Green. g(8)7 43070 3010’ :xf*;?;fiﬁﬁ”’gf” <1V 0 Rl

Actuated g!C Ratio = 0. 50 0.50 '

ClgaranéeTime {s)~ ™ "4 “”‘0“#-“4 i nikies

Lane Grp Cap (vph) 300 1537

V}S Hall@ PIO! i "’ O M“:’:cpjzz‘“:‘";i e o, e L & o

vis Raho Perm 0.06 0. 05

TR L e e e e T T o LT
Uniform Delay, d1 80 103 9. 5

PO E S toR I aGIOr ™ < B B o A A B o v mer o
Incremental Delay, d2 0.6 1.1 0.7

DB 8 e e T BT TR e g e 13"1"’;’;‘:::’:"* e S =y
Level of Service B c B - ' B .
O Iy (8 T T g T e g e e T e 0.0

HCM Avarage Controt Delay - ) gl
HCMVSIIme o Capagiy rafig I e Iyw g 370

Actuated C Cycle Length (s) o 60 0
Iitefsestion:Capadcity Utilizatighn
Analy3|s Perlod (mm) 15 _
m-ﬂpmaﬁ - L I A L

. Ciitical Lané \Groups,

P T ¥ . 0 U S
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HCM Unsignalized Intersection Capacity Analysis 2008 No-Build Condition
5: Girard Ave & Shackamaxon Ave Evening Peak Hour

O TR 2 S N . R B 4

A0V NI B B T ER R W WET A WBR e NE L ENE T | BQ S@@M@Tﬁ
Lane Conflguranons 1 % ' o
SigTCORfrof T o S ppg i L M R eg T M AT S op Ty 1 T Stopt T T
Grade 0% 0% 0% 0%
VOluine (Vehm) T oo™ =0 665, 1 26 . 257 520" - 45- 0.0 .0 0 T 0 0
Peak Hour Factor 063 086 068 063 0.87 081_ 092 092 092 092 092 092
Ble Ry T 18T B8 TA0.T 508 RE T T L L 0o 0
Pedestrlans
CaRs iGN o 7 3’;':"‘.".".. LT T B LT I L T
Walking Speed {fis) ' )
Parcant BIGCKage T > ™7 "= T T LTI T L L maneT i e D L
Right turn flare (veh) o o o _ .
Median type? T .. i‘i*ﬂ";“mmw“ﬁ;;* e Amors p;fNone Ty T U NehE T
Median storage veh) . )
Upstream S|gnal (ﬂ} 19:1""' ) """:"""_"""":'51‘1_"2';-“”"?“"""' LT T e R ot e T

pX, platoonunblocked 094 Y Y S 085 085 082 oas 0.85 094
e o r— 8

Ve T T e e 12027, 4557 A0€
vC1, stage1 oo vol

VCRIBEBB2 G0N0l 1 L AT T I e, e

vCu, unblocked vol 566 554 . 851 ,1267 61 758 1257 219
G SINQIET(S) S mal 3_‘12#:_“2?: e e e T8, 6T TI0T TR 166 70
tC, Zstagt_a {s) o o et
S e o N 7 SN NI A+ - 84
po queue free % 98 100

i Capacity (ver/my T 932*‘"‘“ 43;15 E”"“*""‘*‘?_01"""130 808 235 T 1327 7.é§_

AL, 425, R

Mw-M-W

Volume.TotaI

Volume Left 16 0 '
VowméRight: = 38 Eio TN | T Syl et SO .

cSH 922 LJ700_ 815 1700 17 _1700 B

VoiMe 10 Capasity — oo Bl o N il X it aleo e vt o) il

Queus Length 95th (ft) 1 0 4 0

Confrdl Delay(8) 7L . T 0y 0.0 e e 0 L 00 T TN e L TR T
LaneLOS A A , . e . :
T Tt o ) i Sl X T S mmoiow i A e o

Approach LOS

Intersection;Summrary ™

Average Delay o 0.4 ,
intersection Capagity L Utlllzalnon 29T ey |CUTEEVE! Of SEIVICEIST o ™ WA A= ki L
Analysls Perlod (min) - 15
. W Zgd - e 3 [ (X 'h_-a- - R s” Tl : - - . s
vl LT — T - R - - LM - - ol - e - e T S - . o

(:\46887 Sugarhouse Casino\Synchro\No-Build\2008 NB PM Peak.sy7
Gannett Fleming, Inc. 10/10/2006



HCM Signalized Intersection Capacity Analysis : , -~ 2008 No-Build Condition

6: Girard Ave & Frankford Ave ' _Evening Peak Hour
A2y vy oAt A/

Movenient v ST EBINAERT S ERE VB R NBE BT M NBRA R oh SR OB A S8R

Lane Conirguratlons . "M Ko Ah & ' &

fogal, Fsow(vphpr)““""igoo“1900“‘“1900 19007 1900'1900“'*1900 190071 _1900 1900 :1900:" 1900

Lane Width 2774 1 1 1 1 1 i 1 10 1 10

Tolal LOSEHRE () o A0, a0 =iy T T ST T a0t

Lane Util. Factor 100 0.95 7 1.00 09 " 1.00 1.00

B D e e 007, 0.99) e 00 0. 89 T e e g T e T

Fit Protected T 095 1.00 095 1.00 0.99 0.99

St FIOW (DTN T e 7 T A e 622 1 3288 . e FBGG  t  ABT 0

" Fit.Permitted 095 1.00 0.95 1.00 0.89
Satd. FIGW (pefm) ™™ “H7ISTY3a747 U b2 ] 3283““*.*??“2‘1"?“""‘*“” 1580 18 T g T
Volume (voh) 157 594 44 21 472 28 300 52 55 111 01

PeaK-nourdactorn, . PHE 2086 70.95: 7 0647 0568 "0.93 . 0.72; ‘83‘*’*’0 91TT070 071 S 0T T 06
Adj. Flow {vph) 1837 625 69 31 508 39 78 330 74 77 148 166
R TR ABUUiGH (VR e U T 0™ 00 S DT O o 1 T SO 0 SR 0

? P e
Lane Group Flow{vph) 183 680 0 31 537 0 0 471 0 0 347 0

Heavy Vohicles (%), & = 5%~ 5% o w0, 00 6% 5% e Do B . B GO 5 5°/ T TE%

Bus Blockages (#mr) 0 0 0 & 0 0 0 [} 0_ 0 0
AN (o e e A e e T (e e S i e g ¥y 270 99
Turn Type . Prot Prot . . . Perm ' Perm

PRoIEEIEH PRBSES T 7 I T g TR T I T I L
Permitted Phases '

Adtlated Green, G '(5)7’“‘?‘ X R shﬁ i “f:“ "'be kIt 0 BT T 2507
Effective Green, g (s) 6.0 . .o O - ... 26.0 26.0
ABUated o/ RaNG T 70 0 027 2 B T Qg T T QAR T
Clearance Time (s) _ 5.0 5.0

tane Gip Cap(vph) . . 162 8?:7 [ - - S AN - |- A
wfs RatioProt ) 002" 0.16

SRR BT e e 50 w&m*:*%ﬁﬁ“wh X e s henind AR
v/c Ratlo 1. 06 078 0.19 061 0.71 0.59
[Vt T iy £ T Y a2 g L F e & - M e |- K
Progression Factor r 1007 100 137 120 - 1.00 1.00
T A DIy D T BB L B R e e e AT ]
Delay (s) . . 113 8 27 2. 36.4 26.2 ' 0 3 17.3

Le‘!el Of seNlcef ) '}»«.—: F----:-u- L C :-?a. _ - ;‘:EE} .I.l&“"f §:< . ::;»h.- .«‘hm; w2 e M v MMB..‘:::.:T“E
Approach Delay (s) . 452 a 26.8 203 173 o

Wy ey ,,dua AP - e M . S AR mr

HCM Average Comrol Delay

HCM Volume to Capacny ratio 0.78 )
Wehiated Cycie Li@ngth (8) e ™7 o8 18007 . Sum ol IBSTAIME(S) o @20 o e
Intersection Capacny Ctilization 60.5% ICU Level of Service B
BT R BT IO0 (TN e e+ reietre e 16T ma e oot e e e < Sonbtonetmen i ren it 0 s 1

¢ Critical Lane Group
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HCM Signafized Intersection Capacity Analysis 2008 No-Build Condition
7: Delaware Ave & Shackamaxon Ave Evening Peak Hour

2oy v ANt A M4

OVETEn s ke 1. .EBF}'.E.BH':%WTEWWLBT%WBH NBLW.NBT- -Eﬁ!’sﬁm@ﬁ@”@
Lane Configurations H@; _ % +H~ o » A
\GEAIRIGW (VPRBIY ™ 778001 11900 18007, 1900 5719007571 9007719001900, *1900;" A GO0T 1900771900
Lane Width 13 12 13 1 12 12 12 12 12 16 16 16
Total Costlim@§) - " Tap T T Ayt T R T T T AT
Lane Util. Factor 0 81 0.91 1.00
D Mo K[+ o 11011 S BNt AN - S
Fit Protected 1.00 1.00
Sald FIoW (Pl TR T4 T T T L Aga0T e TR ;
Fit Permiited - 1.00 . 1.00
SATG FIOW(DBIMN) e ey 4840 T T AEAYTT T G e e T T 1691 T
Volume (vph)’ 0 2046 0 0 466 0 0 0 0 18 0 27
PEAK:HGLT Faetor, PHF 1 0:02: % 01912700, 92 0GP 0 R T O R (.92 0092 DI 081 ™0:92 T 0.65
Adj Flow {vph) ) 0 2248 0 0 530 0 0 0 0 30 0 42
RTORIREAUEHS (VOR) 2. 20, 0 0 e O 0T 0 0 S 0 2 0772 S0 783 T T 0

0 2248 0 0 530 0 0 0 0 0 39 0

B (L T B, R R R BT Bl o iy DT T 5% 5%
Parklng (#J’hr) 50 10 10 10
TUPRTYPEI: ., S iebi " i oo o DT 0 s PR L L G, RO T
Protected Phases , 8 2 2

BB s e el i B e i i 2 T R -

Actuated Green, G (s) 62.0 620 _ . “17.0
ST ICET N H S B a1 { ol et o 1< X S i -5 SR |1 DS
Actuated glC F!atlo 0.70 0.70 ' 0.21
Clearancesi-ime (8§77 s iy, T e SR T e b e S0,
Lane Grp Cap (vph) 3458 ) 3458 357
/S Haho |2 S S il ,,'_":;‘_{,'."'"“""“'"b“"l'T o B o T T e ”’*__ e
vis Ratio Perm _ c0.48 . co 02
ViE Ratio ™, T 06D e B '
Uniform Delay, d1 7.4 _
- Progression Factar. n,;*m’"**‘am ™

Incrememal Delay, d2

Level of Service . A A o C

D A D BIAY (8 Tt 1 T e e e D0 oS oo 29387 7
Approach LOS A A A

HCM Average Control Delay _ . HCM Leve! of Service A

HCM Yol e 10 apatity oo 08D s eniamiion o™ v« S m et "
Aciuated Cycle Length (s) ) . Sum of lost time (s) 8.0

Intersection Capadity ULIiZation"" agi5% " ICU Level o Servigerr = " AT oo
AnalySIS Period (m:n) .

€ 5 GHilical Lane Grou, = ., e T R e e e
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HCM Signalized Intersection Capacity Analysis , 2008 No-Build Condition
8. Frankford Ave & Delaware Ave Evening Peak Hour
I O N e U T

Movemenis Bl SBLE.oBR B NY ENWRE ET 2 NER w0 WL F oW . E W Ty
Lane Conﬂguratlons % W ] '1 ‘H‘T* : NoMu
ldeal F|0W (Vphpl} o 1900 N 1900 1900 1900 1900 & 900 1900 1900 1900 1900 1900

Lane Width 13 27745 42 T2 12 120 12 12 12 12
Totdl LaSTHIRES) i Fa 0T g0 -~ witrpeit wesan i #hglgh T T g0 0 - 0
Lane Util. Factor "1.00  1.00 1.00 091 ° 0.91

Bt T T 00T 086 T L AT TI0, S T YT 088t T

Fit Protected . . 095, 100 . . 0.95 1.00 1.00

SAFoW (Brey T . 215700 ='ﬁs:aa““"j' ‘_“_; Lo T YT ARG T L T Cass0 T T
Fit Permitted 095 1.00 0.38 1.00 1.00

Satd. Flowi{perm) > i5100. 7538: 7 7 - . T ABYCTAGAOTI DRI A Taghl T,
Volume (vph) .97 0 154 0 0 349 1955 0 0 464"~ 45
PEakthodT Tattsr,.PHE =7:/0,84 " 0192 074" 019271 0192750390 T 095 720792, % 00:92":0:93:, 70765 .
Adi. Flow (vph) 103 0 208 0 0 -388 2058 0 0 499 69

RTOR RBAUGHSR (VphY " " 077 187 =% 007 "0 L O 0 T O T o e TR0 T T L
. Lane Group Flow (voh) 103 51 0 0 0 388 2058 0 0 548 0

Hedvy Veniclas (%) =~ ,5%;*:’ B B B S BT % " B TR B % 6% TR

F’arklng (#!hr) 10 10 10 10

TUPTYER. o o e R BB E TR Pl T

Protected Phases 6 7 4 8

LTI T i SRR s S - oty oI

Actuated Green, G (8) 20. o 20.0 - 58.0° 58.0 450

EffectiveiGieen; g.(s) 222,07 722.0 Tremtnrine - "‘““"“_""’“‘F' 80.0™50: 0"’"""""’: AT O, R

Actuated g/C Ratio =~ 0. 24 024 T, 67 0.67 o 52

Clgardncs fime: () e g rip,§riw meubng .‘ gl i Yo et R TR T

Lane Grp Cap (vph) "369 376 562 3293 ) 2533

V5 RElIG PRSI I GG T T W T R0070 T 02 N T T et T

v/s Ratio Perm "¢0.07 ¢0.39 '

VIS Rl o T e 2R T 06957 O 62*‘_"’:;’”: memeemgRes T T T

Uniform 1 Delay, d1 27.6° 266 " 68 BB - 118

T T T T e gk E)0 Rt ) o il -l P Kt 117 {* K S

Incremental Delay. g2 1.8 07 43 06 . 0.2
B B BT A 2B ™ s e QT3 e d

Cc A
APPTOCH DBIAY(S) Tt v 28.0°77 1M 0"“"‘""1""""""'"1 Flic lavent-aigin RPN A e St e

HCM Average Control De!ay 14 0 HCM Level of Serwce

HEM VoI0mie 187 CapaCciy TalI0 T Q18T T o i Tt e e
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 80

Inteisatioh Capacity. Otilization ™ »"80:6%2_ " 10U Level's Servied: ™ T B gy v
AnaIySts Period (min) | 15

c_ i er![lc.a‘l‘l".ane @réﬂ.ﬁ":! *‘_.'., LIRS j”:< ‘.,_.-\. [ 1] - ‘:-:, ‘.._. _.gulw-., ‘:’ r—n«: : wu-#‘:s: Mt AT e
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HCM Signalized Intersection Capacity Analysis 2008 No-Build Condition
9: Penn St & Delaware Ave Evening Peak Hour

v At 2

Movement N N BTN W B BT N‘@Wﬁ"ﬁl”ﬁiﬁ“&
Lane Conflgurauons . 4 ML "i 44 o
&l Flow, (VBRBI 1900 " 1g00 "’1900’“”""1900 1900 AegTe T T
Lane Width 16 12 12 12 12 12
Total Lostifie (8) ™ “Rra™ 7 LT v g, AT T TR L
Lane Util. Factor 1 00 0. 91 " 1.00 0 9
B e S 0198 D8 AT A0 T T T T
Flt Protected 096 1.00 095 1.00
Satd: Flow-(Brot Tw. .. 193377 't’_ 4895 T S UTA9TIA693 . T tn o T T, -
Fit Permitted . 0.96 . 1.00 008 100 o
SEDIFIGW (B8TA) :‘"“1@3‘:‘3" TARGRTT LT TS agggt TN RS oA e v TN R
Volume (vph) - 83" 23 2281 147 49 568 '
Peakihour factsrsPHF 2 643> 0:627 .0:951 0198 ™ 0192 =701 et s pon S~ S ton s
Adi. Fiow (vph) 489 25 2479 160 53 625
RTGR REdUBtOn VR B T O R O o O e T
Lane Group Flow (vph) 208 0 2631 0 53 625
HEEW VENiEIBEH ) T 59 6% e b B b T ST LT e
Parking (#/hr) 10
TUTYBO L - 70 2 . e s E5thar BB i e L g
Protected Phases 8 2 _ 6
TR0 N TS i et St vty sl - Swpus el s Sl S
Act ated Green G(s) 170 61.0 61.0 ) -

BRI IS TR T T I
Actuated g/C Rato 021 " p70™ 070 070 .
ClBarance TIme (S) T 1 B B O T T TR0 T B0 T AT AN e el = s
Lane Grp Cap (vph) 408 3427 . 81 3285
A oA et /¢ R =1 - R o bl o5 F SR iy - i+t
'w's Ratio Perm 046
70Tl o oo N4 SRR 17,7 A X V- st St i i e
Unitorm Delay, d1 .31 A4 8.8 7.5 4.7
ST T Tl Tt Taic gl OO ol 0 Mt I 1" S0 X - N sl G e A e 5 ol IS S
Incremental Delay, a2 a5 339 01
[T Rt L5 s e X CHENPONE -1 SO o s o Wit
Level of Service 5 D A —
APPTOAEH DBIEY(S) (o 3510 3o o ws, 10i5 T B o et
Approach LOS B’ A
Tntérsection oumm ary VRS S, R el S S
HCM Average Control Deiay 11, 2 ~ HCM Level of Servlce _ B - ]
HEMWglume'to:Capacity ratio 7 == 0777 ‘mf... T o
,Actuated Cyc!e Length (s) ' ' 90.0 Sum of lost time (s) ' 3
Iniersection Capacity Utilization 27" 60:0% = " IGU Lvel ofiService ™™ 7 - Bf'*”j’j’_‘“‘_"_“ﬁf’"“f“ ki
Analys:s Period (min) 15 - ,
Ci. CiifiealUangIGrotp oy T e o ._:."“_"_“',L"'-"‘i‘j’.;..:'.Z-'ﬂf‘.‘?.f._.“’?:;:'"’:i:,.-.l';.i""f,:_ e
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HCM Unsignalized Intersection Capacity Analysis “ 2008 No-Build Condition
10: Laurel Ave & Frankford Ave Evening Peak Hour

Movement 3 _ - 1 B NBLTINB I

Lane Conflguratlons W & S ‘

Sign Confrol 5.+, tStop. -7t U Fige Frée v oI -

Grade T 0% 0% 0%

Valumg{(vehm) 7" :""“;‘;‘5;*;3'60;_ﬁ 08949V T LTI T

Peak Hour Factor 042 0.85 0 92 092 092 092

HOUTIY figw Fatx(vph) ™ 7, A28 717", 0T Trieer t I gsT I e -
Pedestrians. | 3

Lang Wighi iy T ™ ':‘f‘ L ey e ey
Walking Spead (ft/s) T o )

Percent'Blgckage ™ " *f‘“‘j‘___ i et e e S A A
Right turn flare {(veh) ' ' _ '

T T 7T S [+ 11~ St < e St St A e
Median storage veh)

UpStreamiSigRal: (] T gy i ‘1"5'2‘:?:"“:;‘“‘;‘,‘:‘,?i”‘"','I_,"'.E“'f"';"ﬁ?*"‘“*_wf,_z'fl_';,_'._,‘ L

pX, platoon unblocked ~ 092
VC; gonfiicting Volume ¥ BI6T, 208 P ia0g & (T e T DN e Ty

Pho e R T S Rk ey -l —— - ! 1
vC1 . stage 1 conf vol
VG2 stage 2 conlvol T A & T Ty T s 3 ™ T
Welgmg C 0 et .z---!- oo — «§~mwwmnw ] R I T o T AT
vCu, unblocked vo! 604 208 208 .
—‘_--_.-_r.--_-u-.-.‘-- -p-m-—_;;-—- R k. Mieaiht e o o A ity e -yl L] F v
tC/smgIe (S) i o 6 6 2 L. r{i 1 -w-»wf s w‘ww . \J&:«mw@*w—u —q-Em« A v-J« -
1C, 2 stage (s)
!F()-—-:‘r STErm— | » e P AT 0 AT ewo
e —p——it A o MRy et Py B ettty B i e VSRS -

p{_) queue fre_e_a % . 97 91
EM-Eapacity: (vehfh) ::“ﬁzo*"’“’fazs..
OirEctsrREneY N,

. o - 7 T T T o 4 !

Volame Tatal _;f _,...; 3 - B2 423 208 oo i S SRR D
Volume Leﬁ 12 0 N :
Volumg Right 720 T "*.‘._WI!___"' ) ‘_"..,Zlf, s uleml e SN S A
¢SH 724 1346 1700 L ' _ .
Voldiie (5 Capacify = No 11 g {00 ERY+ 22 -2 e = o) ,:_f i ™™ §
Queue Length 95th- (fl) 0 '
Conirol Delay (s). m*10f§ G o S XY BN i B oo AR A
Lane LOS B - N -
AphirSachiDslay; (5)‘*“”” 0620077000 ;;,,..,:‘“::.:.‘:*;i“ [N R |
ilniersectidn'cSilmmafyin_ aam T T — M el Mt -
Average Delay o 12
IRtersedtion.Capasity:Uiization »=" 33,495 ™= I LVeIBHSERIBET ™" 2 » 4 v ey
Analysls Period {min) T 15 L _

e B T T e DI T TR e e e
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HCM Signalized Intersection Capacity Analysis
1: Girard Ave & Berks St

2009 No-Build Condition
Evening Peak Hour

Py ¢ A

/v\qu

Moveian 3 LW EETEBR EWS R WETAWER M NE e NETE NER I SEESCTMSER
Lane Configurations ¥ M N M
ideal Fiow (vphpt) 1900 1800, 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 13 10 10 13 12 12 12 12 12 12
Tétal Lost timé.(s) 4.0, 40, . 40 _ 40

Lane Util. Factor 1.00 095 1.00 095

Frt , 1.00 1,00 100 0.95

Fit Protected 095 1.00 0.85 1.00

Satd. Flow (prot) Ae62 3277 1604 3002 .

Fit Permitted 095 1.00 095 1.00

Satd. Flow {(perm)” 1662 .3277 1804 3002° ) * _

Valume (vph) 71 769 5 83 666 317 0 0 0 0 0 0
Paak-hour facter, PHE ~ 0.83° 089 042 678 0956 083 092 092 0082 082 092 082
Adj. Flow (vph) 86 864 12 105 694 382 6 0 6 o 0 0
RTOR Reduction {vph) ™ 0™ ~&° "9~ 0 "108% 0§ 0 0T o ¥ 0 0
Lane Group Flow (vph) 86 874 0 105 968 0 0 0o o o 0o 0
Heavy Vehicles (%), 5% 5% 5% 5% 5% 5% 5%. 6% 5% 5% 5% 5%
Bus Blockages (#/hr) 0 6 0 0 6 0 0 0 0 0 0 0
Parking {#/hr) _ R | 10 10
Turn Type Prot Prot

Protected Phases” '~ 7 4 < S : R -

Permitted Phases

Actuatéd Green, G (s)  BO 420 _ 80 420

Effective Green, g (s) 90 4307 9.0 430

Actuated g/C Ralio 015 072 615" 0.72 ) . .
Clearance Tims (s) 50 5.0 50 5.0

Lang.Grp Cap {vph) 249 2349 241 2151

v/s Aatio Prot 0.05 027 ¢0.07 ¢0.32

Vis Raltio Permt - _ AU

v/c Ratlo 035 0.37 044 045 _

Unitdrm Delay, d1 229 33 282 " 36 S ' - e
Progression Factor 072 0.46 1.00 1.00 )
Incremental Delay, d2 32" 04 58 0.7

Delay (s) 197 . 1.9 288 4.2

Level of Service” " BT T AT IR ol S

Approach Delay (s) 3.5 6.4 0.0 0.0
Approach LOS A A A

Al

[nfersection Summary Ik

" HCM Level of Service A

HCM. Average Control Delay ___ 5.1

HCM Volume to Capacity ratio 0.45 )

Adtuated Cycle Lerigth (s) 60.0 Sum‘gf lost time (s) , 80
Intersection Capacity Utilization 48.3% 1CU Level of Service A

‘Analysis-Pefiod (min} 15
¢ Critical Lane Group

G:\46887 Sugarhouse Casino\Synchro\No-Buildi2009 NB PM Peak.sy?

Gannett Fleming, Inc. 10/10/2006



HCM Signalized Intersection Capacity Analysis

' 2: Girard Ave & Montgomery Ave

2003 No-Build Condition

Evening Peak Hour

A ay ¢ A8t

2 | 4

Iritersection Summary M

Miovemen Sl EncEEIN EBLEN EE T EBR EWBL WBTE WER R NE' NE T NER W SEW SETRISER
Lane Conflgurations M N M . .
\deal Flaw {vphpl) 1600 1800, 1900 1600 71900 1900 "1900 " 1900 1300 31900 Y900 1500
Lane Width 12 15 15 12 1? 12 L 11 12 12 12
Total Lost time'{s): 4.0 40 40 . 4.0

Lane Util. Factor 0.95 1.00  0.95 1.00
R 1.00° 1.00 100 o 096,

Fit Protected 1.00 095 1.00 0.98

Satd. Flow (prof) 3764 1718 3438 1689

Fit Permitted 1.00 0 20 1.00 0.98

Satd. Fiow (perm) 3764, 362 " 3438 " 1689 _
Volume (vph) 0 781 18 18 648 o 0 0 0 63 25 49
Peakchour facior PHE 092 0.84- 061 071 0.88 092 092 082 092 0.8 075 080
Adj. Flow (vph) 0 930 30 25 753 0 o 0 0 76 33 54
RTOR Reduction (vph) o 4 o - 0% 0o 0 0 0 0 ¢ 30 0
Lane Group Flow {vph) 0 956 0 28 753 0 0 0 0 0 133 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 10 10 10 10
Turn' Type Parm Perm. _

Profected Phases 4 _ 8 2
Permitted Phases | - 2

Actuated Green, G (s) 27.0 27.0 27.0 25.0
Effeciive Green, g (s) 27.0 270 270 250
Actuated g/C Ratio 0.45 0.45 045 0.42
Clearance Time. (8) 4,0 4,0 4.0 4.0

Lane Grp Cap {vph) 1694 163 1547 704

v/s Ratio Prot ¢0.25 Q.22

v/s Ratio Perm ) 0.07 0.08

vic Ratio e 056 T 0is 0490 0 C “0:19°
Uniform Delay, d1 12.2 8.7 116 11.14
Progréssion Factor 209 ¥ 0.79 0.83 A 100,
Incremental Delay, d2 1.0 1.8 1.0 0.6

Delay (s) y 264 g5 107" 17

Level of Service _C A B . B
Approach Délay {s) ‘ 26.4- 10.6 00 11.7
Approach LOS - B C B A B

HCM Level of Service . B

HCM Average Control Delay .

HCM Volume 16 Capacity ratio” 0.38

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity UtlliZzatior 50:0% " 1CU Level of Seivice ) A
Analysis Period (min) 15

¢ Crifical Lane Group
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HCM Signalized Intersection Capacity Analysis 2009 No-Build Condition
3. Girard Ave & Columbia Ave Evening Peak Hour

)—-w(*-‘\\f.f\l/

Moverrent NaNTSNNNE © 5[ E6 TR EBF B WEN WETHE WER WNE W NS TINER SO SET M SER

Lane Configurations_ M oM e

ideal Flow-(vphpl) -~ 100" 1900 14900 ~ 1900 1300 1900 1900 196G 1900 4900 9900 1900

Lane Width 12 1 10 11 11 12 12 12 12 11 " 11
" TotalLosttime(s)- 490 40 40 ‘4.0

Lane |Mil. Factor 0.95 1.00 0585 1.00

Ft " 099 100 1.00 ' 0.98

Fit Protected 1.00 085 1.00 0.98

Satd., Flow (prot) 3296 1622 3323 , 1644

Flt Permitted 1.00 0.17 1.00 . 098

Satd. Flow (perm) ; 3246 " 285, 3323 ) 1644

Volume (vph) 0 879 31 27 567 0 72 40

Peak-hourtacior, PHF. 092" 095 058 081 0.92 092 092 092 092 086 056

Adj, Flow (vph) 0 95 53 33 616 C [ 0 84 7

RTOR Reduction(voh) O° 7 0 -~ 8@ 0 0@ % o o 28

Lane Group Flow {vph) 0 971 0 33 616 N o0 -0 198

Heavy Vehicles (%} 5% 5% 5% 5% 5% 2 % 5% 5% " 5%

Bus Blockages (#/hr) 0 0 0 0 0

Parkifig (#/mry" 7 . il o L

Turn Type _ Perm

Protected:Phases S S & B e

Permitted Phases

Acluated Gréen; G {s) * 7 240

Effective Green, g (s)

Aciuated §/CRatis 0:40

Clearance Time (s) 4.0

Lane Grp Cap {vph) '

v/s Ratio Prot

vfs Ratio Pérm.

v/c Ratio

Unifofm’ Delay,.d1

Progression Factor

Incremental Detay, 62

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS.

Intersection Summary : . — -
HCM Average Conitro! Delay. 108 HEM Level.of:Service
HCM Volume to Capacity ratio 0.48 ' _
Actuated Cycls Length' (3) 80,0 Sur of lost time.(8)
Intersection Capacity Utilization 41.2% ICU Level of Service
Analysis:Periog {min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2009 No-Build Condition
4: Girard Ave & Marlborough St Evening Peak Hour

A2 N B T S 4
KR WE E WETEWRR M NE B NETE NBSR L SEUW e TMSER

Lane Conflguratlons W A4 _ M e
Ideal Fiow (vphgl} ~  1900. 1800 1900 11900 1900 1900 7900 1900 1900 1900 1900 1900
Lane Width 11 11 11 11 11 11 1 11 1 12 12 12
Total kosttime (s) 407 40 A o IR I '
Lane Util. Factor 1.00 095 0.95 1.00

Frt _1.00: 1.00 N .08 T 084 . .
Fit Protected 0.95 1.00 1.00 0.99

Satd. Flow {proty 1662 "3074. T 3288, 1617

Fit Permitted 034 1 .00 1.00 0.89

Safd, Flow,(perm) * = © 582 3074 "  30BE ~ 1617 i
Volume (vph) 17 810 0 0 584 3 _ 16 - 22 36 0 0 0

Peak-hilif fActor-PHF ™ 048 * 095 * 0.92 -0.82™70,90" '0.73. 0.47 075 0,67 0927 092" 092

Adj. Flow (vph) 37 83 0 (_) 649 49 34 29 59 0 0 0
ATOR Reduction (vphy ~ 0 ° 0 0 9" g 0 o 3" © 0o .0 0
Lane Group Flow (vph) 37 853 0 0 689 0 0 83 0 0o 0 0
Heéavy Vehicles (%) 5% " 8% V6% " B% %R T (6% T 5% T5% T 5% 5% 5%
Parking (#/hr) 10 10 ~ 10 - 10

TunType: . Perm. o - Perm

Protected Phases 4 8 2

Permitied’ Phases  ~~ 7 47T waeasoisee e . B e ; ,
Actuated Green, G(s) 300 300 30.0 22.0

Effective Green;g (s) ™ 3007 3407 <7770 777 T 2207 T

Actuated g/C Ratio 0.50 0.50 T_ : 0.50 0.37

Clgarance:Tima {§) '~ 40 ™40 ™™ a0 a0 - . .-
Lane Grp Cap {vph} 296 1537 1644 593

v/s Ratio Prat " coeB -2 I U i

v/s Ratio Perm T 006 - _ 0.05

vic Ratig ™™ TIORGOS T T 0 0adv T LOAA T T e e e
Unitorm Delay, d1 8.0 104 . 9.5 127 i
ProgréssionFactor. , 249 222 otsr w00, T . 7
Incremental Delay, d2 0. 7 1.1 0.7 ' 0.5 _

Délay (8}~ .0, 1827 242 S F-) w2 v T

Level of Service B C ’ B B

ApproachDalay {s) k) S K 132 0.0 E
Approach LOS C B B B8 A
JHETsection Sumiriary IR e i i et e

HCM Average Control Delay 18.2 HCM Leve! of Service B

HCM Votume to-Capacliy ratid: [0 I T _

Actuated Cycle Length (s) 60.0 Sum of tost time {s) 8.0

Intersection Cagacity,Utliizatior - 333% ICU vt of Service ™ A -
Analysis Period {min) 15 ’

¢ Crilical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2009 No-Build Condition

. 5: Girard Ave & Shackamaxon Ave Evening Peak Hour
J A ey v N8 AL
fovement Nar ARl EO W EB T EBH S WEIR WE T WER B NS NS TR NER I SB{WK SETA SBR
Lane Conﬂguratlons {M. L I o
Sign Control " Free Free Stop Stop’

Grade 0% 0% 0% 0%

vélume {veh/h) _ 10 671 26 © 25 528 46 0 0 0 1] 0 0

Peak Hour Factor 063 08 068 063 087 081 092 092 092 092 082 092

Hatrly fiow raté (Vpr) 16 780 38 40 605 57 o 0 0 0 o 0
" Pedestrians :

Lane-Width (Hy ' . ’ e

Walkmg Speed (tt/s)

Percent Blockage - } ’

Right turn flare (veh)

Median type. " i None ) None.

Median storage veh) ' . '

Upstréait signal (fty, " 191 542 .

pX, platoon unblocked 0,94 0.82 085 085 082 085 085 094

vC, conflicting volume 661 818 “213. 1572 409 1134 {563 3%

vC1, stage 1 conf val
vG'2. stage 2 conf vol

vCu, unblocked vol 57 557 g52 1274 58 759 1263 218

(€, sigles) | 42 42 1 L 78 66 70 76" 66 7.0

tC, 2 stage (s) ' ‘

{F (s} 22 2.2 36° 40 34 36 40 34

pO queue free % 98 95 ,100 100 100 100 100 100
. ch gapaclty {veh/h) 915 810 201 129 608 234 131 728

DRectioh, Lane ¢ MM -0 W cE 2T WE TEWEZIWETE N

Volume Tptal 406 428 40 403 258

Volume Lett 16 0 40 0 0

VolumeRight 0 38 6 0 57

¢SH - 915 1700 810 1700 1700

Volue to Capacity. 002 025 0:.05 024 0.5 - *

Queue Length 95th (ft) 1 0 4 0 0

Coritrol DElay {s) 65 00 97 00 00 | tLos =L

Lane LOS A A

Approach Delay () . 033 05

Approach LOS
Interséclion Sumimary AN

Average Delay o 0.4 N ]
Intersection Capacity Utilization 29.8% ICU Level of Sarvice A
Analysis Period (min) _ T 18

e

. (:\46887 Sugarhouse Casino\Synchro\No-Bulld\2009 NB PM Peak.sy7
Gannett Fleming, Inc. 10/10/2006



HCM Signalized Intersection Capacity Analysis 2009 No-Build Condition
6: Girard Ave & Frankford Ave Evening Peak Hour

YN RN Y. T Y
Mgvemeant 18 N EE EBTERR EWEBI ™MW B?KWB‘m B NBTINNER I SS W SETESER

Lane Configurations 5 4B % s i & & o
deal Flow {vphpi) 1800 1900 1900 1800 1900 1900 1900 1900 1900 11600 1900 1900
Lane Width 12 11 1 1 11 11 11 11 11 10 10 10
Total Lost time (s) X 4.0 . 40 40 40 4.0

Lane LUl Factor ; 0.95 - 1.00  0.95 1.00 1.00

Fri. _ . 1.00. 0.93 100 099, 0.98 0.94

Fit Protected 095 1.00 095 1.00 0.99 : 0.99

Satd. FIgw (prot) 1719 3274 1622 3288 1699 1577

Fit Permitted 095 1.00 095 1.00 0.89 0.85

Satd. Fiow (perm) 1718 3274 1622 3288 1525° 1350
Volume {vph) - 158 600 45. 21 477 28 66 303 112 102
Peak-Hour factor, PHF ~ 0:86. 095 0.64 068 093 072 083 081 070 071 075 '0.61
Adj Flow (vph) _ 184 632 70 3_1 513 38 80 333 149 167
RTOR Heduclion {vph) 0 14 0 0" 19 ot 0 T ) 44 0
Lana Group Flow (vph) 184 688 0 31 542 0 0 476 . 349 -0
Heavy Vehicles (%) =~ 5% 5% 5%~ 5%° 5% 8% 5% 5% 5% 5% 5% 5%
Bus Blockages (#/hr) 0 0 o 6 0 0 0 0 0 0
Parkiig (#/nr) . 10" 0 ’ 10 hl

Turn Type . Prot Prat

Protected Phases = 7 - 3.

Permitted Phases . '

Acluated Green; G (s) 6.0 150 6.0

Effective Green, g (s) 6.0 . 6.0

Actuated ¢/C-Rdtid __ 0.10 ) 0.0

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 172 162

v/s Ratio Prot c0.1 0.02

v/s Ratio Perm ~ =~ 2 '

v/c Ratio 1.07 0. 0.19

Uniform Delay, .d1 27.0- 4 24.8.

Progression Factor 1.00 . 1.37

Increfiérnital Delay, d2° 884 71 2.4

Delay (s} 115.4 . 36.3

Levelof Service ~ F c B

Approach Delay (s) '
ApproachLOS., — 7

intersection Summary M. it : -
HCM Averdge Coritro! Delay I " HCM Level of Sérvice
HCM Volume to Capacity ratio

Actudted:Cycle Length (s} ' "Sum of 68t tifrie (8)
intersection Capacity Utilization - ICU Level of Service
Adalysis Périod (i)

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2009 No-Build Condition
7: Defaware Ave & Shackamaxon Ave Evening Peak Hour

L=y (*-‘k\ t e M4 4
Mioverment Y OEERNE E 5 CBT X CER E WBL W WETE WER N RS W ST NSH N SE(WMESET M SER
Lane Configurations Mt % MW & &
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 13 11 12 12 12 12 12 156 16 16
Total Lost time (s} 4.0 40 . 40
Lane Util. Factor 0.9 0.91 1.00
Frt ) 1.00 "1.00 0.89
Fit Protected 1.00 1.00 ' : 0.99
S&td. Flow (prot) 4940 4940~ 18171
Fit Permitted 1.00 1.00 © 095
Sald. Flow (perm) 4940 v 4940 1733
. Volume (vph) 0 2066 470 -0
Peak-Hour factor, PHF 092 "0:91 092 ~0.92 0.88 0.50
Adj. Flow (vph) 0 2270 0 534 0
HTOR Reduction (vph) 0 o b Q ¢ 85
Lane Group Flow (vph) 0 2270 534 50
Heavy Vahicles (%) 5% 5%. 5 %, 5% 5%
Parking (#hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g(s) *
Actuated g/C Ratio
Clearance Time {5)
Lane Grp Cap (vph)
v/s Ratio-Prot
v/s Ratio Perm
vic Ratio
Uniform Detay, d1
Progression Factor ™
Incremental Delay. d2
Delay (5) -
Level of Service
Approach Delay (s)
Approach LOS

o
i=]

oo NO
|p-
'|<°
NS,

%2
.aﬁl

Intersection summary - L - . N
HCM Average Control Dalay 8.0 HCM Leve! of Service
HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) - 90.0 Sum of lost time (s)
intersection Capaclty Utilization 49.9% ICU Lavél of Senvice
Analysis Period {min) 15

¢ Critiéal Lané Group
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HCM Signalized Intersection Capacity Analysis
8: Frankford Ave & Delaware Ave

2008 No-Build Condition
Evening Peak Hour

""k)h’\)/ﬂn‘(t’

Movement 35

B2 B S W SR U WIS NWH R NECW NET NER WSWINSWTESWH IS

Lane Conflguratlons
deal Flow (vahipl)
Lane Width

Total Lost time (S)
Lane Util. Factor
Frt

FIt Protected

Satd. Flow (prot)

Fit Permitted -
Satd. Flow {perm)

1500

1510

1510

1900
13 12
40 40
1.00 1.00
1.00. 0.857
095 1.00
1538
1.00
1538

0.95

15

.. 1900

12

N ML
1900 1900

12 12
40 4D
1.00 0.9
1-00 100
095 1.00
1719 4940
038 1.00
684 4940

1900
12

1900

12

N MR
1900 * 1900

12 12

4,0

0.91
0.98
1.00

1800
12

4848

1.00

4848

Volume (vph)
Peak-hour factor, PHF,
Adj. Flow (vph) '
RTOR Rediction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)
Parkmg {#/hry

094"

98 0

104 (H]
0 158
104 5_1
5% 5%:
10

0.9_2 feig .' Lo

352 1975
0:90° 0.95
391 2079
0 9
391 2079
5%

5%

0 468

0.92 093
0 503
21,

Tufi Tyge ., .
Protected Phases
Périnitled Phasas
Actuated Green, G (s)
Effective.Greeh; g.{s) ~
Actuated g/C Ratlo
Clgarance Tifie (s}

Pém

6

[
20.0 200
PO 220
0.24 0.24
6.0

60

Pmpt
7

4

58.0
60.0-
0.67
3.0

Lane Grp Cap (vph)
vis Ratio Prot-

v/s Ratio Perm

vfc Hatio ™
Uniform Delay, d1
Progression-Factor,”
Incremental Delay, d2
© Delay (8) ;
Level of Service
Appréach Delay (s)
Approach LOS

intersection SGmmary I

1.00.

369 376

0.08

€0.07

0.28" 047"
276 2686
1.00
1.9
295"

3, 2:73 i
C

¢
280
C

08

_'560
0’07
c0.40

\0:70'
6.8
1:84
4.4
17.0
B

HCM Average Control Delay HCM Leval of Service
HCM-Votume la Capacity ratio- '
Acluated Cycle Length (s)

" Intetséction Capacity Utilization
Analysis Period (min)
¢ Crilical Lané Group

Sum of tost time (s)
{CU Level of Séivica
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HCM Signalized Intersection Capacity Analysis

9: Penn St & Delaware Ave

2009 No-Build Condition

Evening Peak Hour

Nt AN

Approach LOS

Movernent B WE M WER B NET & NER M SE S SET A
Lane Configurations . i N A
ideal Fiw (vphe!) ~ 100" 1900 1900 1§00 1800: 1900 -
Lane Width ) 16 12 12 12 12 12
Total Lost time:(s). ™ * 4.0; 4.0 40 a0
Lane Util. Factor 1.00 0.9 1.00 09 )
Ft - 0.98. 0.99 1,00 1:00. -
Fit Protected . 0.96 1.00 -095 1.00
Satd. Figw (prot) - 393% 4895 1719, -4693:
Fit Permitted 0.96 1.00 0.06 1.00 o
Satd. Flow (perm} 1933 4895  ° 115 4693 T B
Volume (vph) 84 23 2304 147 49 574
Peak-tolr factor, PHF. _ 0.44_ 08277092 "0.92 “.0.9277 0.9 '
Adj. Flow (vph) _ 191 25 2504 160 53 631 )
ATOR Rediction (vp) & ©0° 8" "¢ "0 ¢ °~ ) ¢
Lane Group Flow {vph) 210 0 2656 .0 53 &N
Heavy Vehicles (%) = '5%: 8% " 5% 7 8% 5%~ 5% :
Parking (#/hr) 10 10
“Tur Type Perm '
Protected Phases 8 2 ' 6
Peritied Phases ™ o [ "
Actuated Graen G(s) 170 61.0 61.0 61.0
Effective’Green, g (s} ' 719.0.™ " 630 630 830
Actuated glC Ratio o.21 0.70 70 070
Cleaiance Time (s}~ 8.0:. " BD 60 6.0
Lane Grp Cap (vph} 408 3427 81 3285
v/s RatiePrét c0: 1% -¢0.54 DAKE -
v/s Ratio Perm 0.46
vicRatio™ ™~ T TTT0.527 0.78 TU0.85 D187 = -
Uniform Delay. dt 314 8.9 75 47 '
Progression Factar 1.00- 1:00, 1.16: 066 T
Incremental Delay, d2 4.6 1.8 338 04
Dalay (5) %D 7 106 428 92 " .
Level of Service D B D A '
Approach Delay (S). 36.0 T 106 63 T .
D B A

HCMLevelof Service . B

HCM Average Control Delay 11.3

HCM Volume to Capacity ratio ™ 0.72

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Imérsection Capacity Utilization:, | '60:5% ICU Level-6f Setvice. B.

Analysis Period (min} 15
¢ Critical Lang Group '
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HCM Unsignaliied Intersection Capacity Analysis 2009 No-Build Condition
10: Laurel Ave & Frankford Ave Evening Peak Hour

R B

Movernenit] SR CC(WEERENE

Lane Conflgurailons wr

Sigh Canirol "Stop Free Free
Grade ° 0% 0% 0%
Volume:{veh/h) 5 B0 " 3987 1b3
Peak Hour Factor 0.42 . . 0.92 092
Hourly flow. rate {vph) 12 0 433 210
Pedestrians .
Lane.Wldth (ft)

Walkmg Speed (it/s)

Percent Blockage

Ragm tum flare {veh)

Mediandype™ T~ "None

Median storage veh)

Upstream signali{fty _ T 318 _1152
pX, platoon unblocked ~ 0.92 .

vC, ¢onflicting volumé 642 290 210

vCi, stage 1 conf vol '

vC2, stage 2 confvol |

vCu, unblocked vol 610 210 210

IC,single(s) ™"~ 64 62 41

{C, 2 stage {s)

tF (s) _ ' 35 33_ 22
po queue free % 97 91 100
eM capacity (vetih) 415 823 1343
BirectiorLAne"s NN EE TIINE 1ESE TR
Volume Total . 82 433 210

Volume Left 12 0

vumeRight ~ M 6 0~

¢SH 721 1343 1700

Voluitie to Capacity .41 0.00 012

Queue Length 95th (ft) 10 0 0

Contrdi Delay(s) . 106 __0.0 . 0.0

Lane LOS B

Approach'Delay(§) ~ 106° GO

Approach LOS B

Intersection Summary. SN . R

Average Delay 1.2

Intersection Capacity Utlization” ™ 31.6%" ACU Level of Service ™
Analysis Pariod {min) 15
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HCM Signalized Intersection Capacity Analysis
1: Girard Ave & Berks St

2012 No-Build Condition
Evening Peak Hour

N
Movement ISR W EBT M EEH EWEBIWWETEWER M NBL‘"NB_ﬁT NBR MSEM SBTAMSER
Lane Contfigurations A3 k| %
Ideal Flow (vphpl) : 1900 7 1900 " T ‘800 "1900 ~Tigog™ 19.0()_'_-_ “1800° 1900 1800 19@_0 1800° 19_[1_[1
Lane Width th! 11 "3 10 10 13 12 12 12 12 12 12
Total Lost time {s) 40 40 0 49 aQ ST
Lane Util. Factor 1.00 . 0.95. 1.00 085 - )
Fit o em e 100 1,00 L 200 09 0 7 L
Fit Protected 095 1 00 0.95 1.00_
Safd. Fiow (protj =~ ~"ib62 3277 T “ 3604 300%” i .
FitPermitted ~ 085 1.00 "~ 0.95°71.00 |
Satd. FlowT(perm)y ™ “{ee2 3277 " '1504 ™ 3001 TR T mm——
Volume (vph) 73 792 5 86 686 327 0 0 0 0 0 __ 0
Pedk-RoUF factor, PHE  0.83 0:89 042~ 675 0.96 '0.83_ 062~ 082 032 _0.92 “0.95 “0:92
Ad] Flow (vph) 88 890 1_2 109 715 394 0 0 0 0 0 0
RIORRedqution (vph).. . 6 7 70" " 0™f2 07 7@™ 070 0 "0
Lane Group Flow (wh) 88 901 0 109 997 0 0" 0 . 0”70 " 0 "0
Heavy Vehiclesi(%) 5% 5% 8% _ 5% 8% 5% TSR TTUE%T 5% B%T T4 8%
Bus Blockages hn 0 6 0 o 6 6 ¢ 0 0 0 0 0
Parking (/) ) R N ' 0 T 0
Tum Type Prot _ Prot N
Protected Phasgs AN S 8T S o
Permitted Phases o '
Actuated Greeni Gifs). 80 4207 7 T80 420" e, T o
Effective Green,g(s) 9.0 430 9.0 430 o '
Actiated g/C'Rdtie -7 7038 Q72 CTOAET A2 T Y oo T o I
Ciearance Time (s) 50 5.0 50 50
Lane GrpCap (voh) 249 2349 241 2154 . 5 e
v/s Ratio Prot 005 027 ©0.07 c0.33 _ : ”
VsRatioPen T T TR CamoTh o
vicRatio = 035 0.38 045 o. '
uniform Delay. di “"™ 297" '387 2337 36 T T T U T T
Progression Factor 072 044 100 1.00°
Inéretiantal Delay, 82~ 337 04 B80T 87 - ) N '
) Delay (s) 197 19 293 43 i
Level of Service, ™™ @™ AT AT . . A |
Approach Delay (s) 35 66 ' 0.0 00
Appréeich LOS R Srhia AT AT ALY

Intersection Suznmaww

HCM Average Control Delay | __ __ 52 __ HCM Levéiof Service® - e e s
HCM Volume to Capacﬂy ratio 0 a6

Actated-Cycle Length (s) 600 . Suiotlost limie (8) ~ ' 80 CT T e

Intersection Capaclty Utilizatlon 48.3% ICU Level of Service A "
‘Analysm ‘Period (i) R |- ' -

¢ "Critical Lane Group

G:\46887 Sugarhouse Casino\Synchro\No-Build\2012 NB PM Peak.sy7
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HCM Signalized Intersection Capacity Analysis 2012 No-Build Condition
2: Girard Ave & Montgomery Ave Evening Peak Hour

SRR t 2 1 4
' WBI:‘WBT.WBR-H_B‘NBT.NBR.SBE-'Q TiSB

Moverrien! EEMESIENNEN 5 ¥
Lane Configurations b

W w — &
‘fdeal Figw (vphipl) 31800 4900 1900 1800 1900° 1900 -'196;0 1800 1900 1900° 7900 1900
Lane Width . f2 5 15 12 120 12 11 11 11 12 12 12
iTotal L:ost time*(3) R ¥ s T ¥ ¢ R X1 . ' - A
Lane Uti. Factor = 095 '~ 100" 095 1.00
BT 0T L0t TR et L SR )-8

Fit Protected 1.00 0.95 1.00 _ - 0.98
Saw. Flow{prdf)” .~ "97657 T wmigTasss v LT s

" Fit Permitted ~1.00 T 019 1.00 o 0.98
S&t‘d‘"‘f-‘l&h‘(pé‘ﬁﬁ) T Ttaweb. T 0 T mARTYIaggmT v rTTMemMR T Oqem T
Volume (vph) . .805 .18 18 e8. .0 .0 __.0__ O 65 26 . 50
Pedk:RourTactor _ 0:92. 0184, 061 7T 0887 “o G2 092 0827002 083 ¢ 078 _-0.00
Adj. Flow (vph) "0 ‘es8 T30 25 777 0 0 6 78 35 56

‘RTOR Reduction-(vph) ™0 —4.—* of‘”"""“"o'““ “'0""*"'0“"""‘"“0'“’ o " 07 5% T @
Lane Group Flow'(vph) ~ 0 984 00 257 777 T 07 0 9 "0 0 139 0

Heavy Vehigles (%) ™ 5% 8% "B% , 5% ~ 5% "B%T TB% THRT ST T5% 5T 5%
Parking (#/hr) 10° 10 10 _10
TanTyee L . . . Pem_ .. . Pem ..
Protected Phases ) 4
P Phasgs T T e e s T Y
Actuated Green, G (s) 270 270 270 o ' R 25.0
EffecliveGreen, gls) ~~ T TR70, T CRRQ] gwmeTr v T M o e mm et gmpTt
Actuated g/C Ratio 0.45 045 045 7 To42 7
ClesrangéTime(s) . "~ % 4.0 = a0 ab; 3 T T A .
Lane Grp Cap (vph) _ 1694 1541547 j 704
V/s Ratio Prot: = __ T TR G i I T T e e g g
v/s Ratio Perm _ o - 0 07 ' T o 0.08
iz R, - “*“““‘osa e . 2
Uniform Delay, d1 423 98 117 T TN
Progression Faster . " T2 pB SR v B X R .t A
Incremental [ Delay, d2 1 21 14 o o . 06
DOIaYE) " & e m ' ':-_?ﬁas' IR A [V “;.. e 1 ‘:“.,,.,,._."- S - C
Level of Senﬂce .. C A B B

B )¢ X 3 48 "

HCM Average Control Delay o 188 HCM Level of Service B

HCMVslume to Capacitysatle,. =7 _0d4§2 "« =~ . -t
Actuated CycleLength(s) qpﬁok .. Sum of lost time (s} _ 8.0 . ,
intergettioh Capacity Utlizatian — = 50%% ICULével'of Sérviee”™ T TA T ) ey
Analysis Period (min) L 15 ' ' ) '

- - . 1Y

¢ Critical Lange-Grous

G:\6887 Sugarhouse Casino\Synchro\WNo-Buildh2012 NB PM Peak.éy?
Gannett Fleming, Inc. 10/10/2006



HCM Signalized Intersection Capacity Analysis
3: Girard Ave & Columbia Ave

2012 No-Build Condition
Evening Peak Hour

Mover ent e

»‘—-'\ ¢ TN

t 2 M4 4

N R W WETE WER M NS NET N NER I SEIWE SETH B8

Lane Connguratlons ] 5, M v . b
ideal Fldw (vohplY: 1800 1900 "T900 19007 1800™ 1900° 1860 1900 1900 1900 "1900. 4800
Lane Width o 12 11 10 11 11 12 12 12 12 11 11 1
Total Lost time (s) T 40 40 40 T e ags
Lane Util. Factor - 095 1.00 0985 _ :

o P 100 100 ”

it Protected 1.00 095 1.00

Satd. Flow {praty ™ "™ = 3296 T2, 3323 =

Fit Permrtted _ 1.00 . 017 100

Satd. Flow{perrd) .~ * " HodE e ggs gzt - -

Volume (vph) 0O 906 32 28 584 0 o . .0 .74

Péak-hour factar: PHE . 0,92 ~ 095" OBt 0,02 092 Ue2 "D ‘086" 05680 072
Ad|. Flow (Vph) 0 954 55 35 635 0 0 0 0 86 73 74
HTOR™Rédugtion Vo) =~ ¢ FOTTeT e e 0. poeeorvateeaToee o
Lane Group Flow {vph) 0 1002 0 35 635 0 0OTTTeT T 0 0 2057 - 0
Heavy Vehiidles (%) 5% B%" 5% BT 5% “BY T 8% 5% T EB%™ 5% T.5% " 5%
Bus Blockages (#/hr) 0 0. 0. 6 0 0 o .0 0 0 0o 0
Paiking (B/hi) R | i0 - 10 . ” 10
Turn Type Perm ) Perm.

Frotected Phases ™ = i S e : S
Permrtted Phases T I : U L )
Actiatéd Greens G (s}"' T2A0 T 240 a0 TN e T S e 3R
Effective Green, g () . 240 240 240 ] o 280
Adited gIC Hatio 17T L v BV R VU 1.
Clearance_ Time (s) 40 . T 40 40 . AD
Lane Gip Capi{vph) 1318 114 1329 - R T A
v/s Ratio Prot ¢0.30 B 0.19 S

/s Ratio Perm” ﬂ'“: - L 5 PR ) P N
vic Ratio 0.76 o 31048 ' 0.27
Yniform Delay, g1~ T V¥ S - ¥ 4‘; J AL ¥ :
Progression Facfor ~ 0 18 "'144° 133 ‘ 1.00
ingremental Délay, o2” TR AT T e : ToE
Delay (s) 84 238 188 10.6

LeVel of Servicar " T —"3; NGB ”’:;ﬂ i - A
Approach Delay (s) 64" 191 10.6
IApprcnach Las - TR TRt E R T T AR R T g o
HCM Average,Coniroi De!ay 14 HGMLleveldfServiess . B
HCM Volume o Capacity ratic 049 o

‘Actuated Cycig'tendth (s . 60.0° Burm of iost fimé (3) T Bd T
Intersection Capacity Utilization 42.2% ICU Leval of Ser\ﬂce A

Analysis Period (mif), B - )

¢ Criticai Lane Group

Gannett Fleming, Inc.
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HCM Signalized Intersection Capacity Analysis
4: Girard Ave & Marlborough St

2012 No-Build Condition
Evening Peak Hour

A

= R 2

R "

|Imersectlon Summary

Viovemen! REEF S ol COLM £57 8 EOR BEWBUEWBTREWEBR B NE Tl NG INSE (W SETI SBr
Lane Configurations % M W -
ided) Flow (vphp()* ™ 1900 1900 i900. 900 900 900 1900 M1900 900 ‘1900 1900 ‘1900
Lane Width " 11 11 11 N "M 11 1 11 12 12 12
Tofal Losttime () 40 45 _ "~ 40 4.0 L
Lane Util. Factor 1.00 095 "0.95 1.00

| 1.00 _ .00 0,99, ~084

Fit Protected 095 100 1.00 0 99 ~

Sdid. EI6w (piet) 1682 074 T v dgy v v - 1616“3& o e

Fit Permitted 1 0.33  1.00 ' 100 77 099

Satd. Flow (perm)” 573 dp7a TURSGETT T Y gt ot T w

Volume (vph) - 17.. 83 __ 0 601 38 __16 23  38_. 0 0 .0
Paak-fiour factor; PHE. 046 095 092 O 92 0.90 " ‘073 047 T0.75™ G877 002 093 0.92
Adj. Fiow (vph) 7 878 0 0 668 52 34 - 31 57 0 o 0
RTOR Beduction {vph). =~ "G Qi rgtre™™ gt g g R 0T 0t o g
Lahe Group Flow (vph) 37 878° 0~ 0 7117 0 "0 "8 0 0 0 ]
Heavy Vahicles (%)~ ™8% " 5%5% T B%TT5% 5% 5% 5% B% 5% UBaTT 5%
Parking (#/hr} _ 10 10 10 10

“Tum Type ... Pemi ] _ G .

Protected Phases a4 8 2

Bnnitey Phaggs, ™= Ta” " 7 ¢ oot 2?“"* .
Actuated Green, G (s)’ 300 300 30.0 . 22.0 o
Effecfive Green, g/(5) 7 ™ 400 -g00™ N -7 B o e
Actuated g/C Ratio ~~ 0.50 0.50 050 T T 097

Cléarance Time{s)™ =~ 40 40 oA - 4.0"

Lane Grp Cap (vph) 287 1537 1644 593 o
vsRalioProt. , TN 02y T % pppt v v e e
v/s Ratio Perm ™ 008 ' ' 0.05 o o '
VIERElo ™ T T B 087 DA R S T o me e
Uniform Defay, dl 80 105 9.6 12.7 ’

Progression Facter. ~_ 248 _ 221 114 . 100 — -
Incremental Delay, 2”07 .12 0.8 0.5 .

Dielay (8) ™ R -F 02 et £ - RETY ;
Level of Service B C ' B B

Approach Dalay(s)’ =~~~ = ™= "gijsss © oS oy o R 133~ .o d:0. 1
Approach LOS c ' B B 7 A

HCM Average Control Delay 18.2 "HCM Level of Service B K
HEM Volline to Capacity fatio gt X<t B ' .
Actuated Cycle Length (s) ~ . 60.0 Sum of Iost tlme (s) 8.0

Intersection Capacity Uiilizatiah “341% IcY Level of Berviee™ ™ 77 TTA” )

Analysis Perlod {min) 15

g Criticdl Lang Gidup; " ’
(G:\6887 Sugarhouse Casino\Synchro\No-Build\2012 NB PM Peak.sy7

Gannett Fleming, Inc. 10/10/2006



HCM ‘Unsignalized Intersection Capacity Analysis 2012 No-Build Condition
5: Girard Ave & Shackamaxon Ave Evening Peak Hour

¢ RN R

Movement M W EE T A EE R W WR A WETA WER M NSO NET A Ne R W SE W SETISER
Lane Conhgurat:ons . o T ) o o
BignContral™ ~ ™ 7 T " Free T T Frée T T “Siop | Stop
Grade’ | 0% 0% 0% 0%
Volumé (vehm)” _ . T11 892 27 26 ,541 47- 7 0 0 - 0 6: 0.7 0
Peak Hour Factor.. .. ...063 086 068 0 63 087 0.81 _ 0 92 092 092 092 0. 9_2 0.92
Hadry llo® cdte ().~ “A7 805 ., 40T A7 822, R8T 00 0 b U 0T a0
Pedastrians A ' : '
tangWigth{ig™ 77 = Lo om T e oo Ty
Walking Speed sy - - - - e ' . o
PerceritBlockage™ ™ T T T T TTTMNT mm e e e e ey
Right turn flare(veh) . \ o
Médlantyper - ,__'-, - o MNore T " None 1
Median storage veh) .. . L . L
Upstréam Sighat () oot LT 54%; ”w: ST R TR T
pX, platoon unblocked 0.93 o 0.81 0.85 085 081 085 085 093
vC., conflictiig.volume.™ BB I Bt Ry asE 1602 422’ T TB13 T340
vC1, stage 1 confvol™ ~ =~ ST mom mrr m mEe e
ve2,stageZconfval, T 0 T ot ow e Tmen W omTmE e
vCu, unblocked vol 581 © 7 " 575" 869 1305 54 7721204 215
1C. sgle (s} -~ 42 B2 N v g ek 7.0 76 86 70
1C, 2 stage (s) _ uemn e e mmemam e e . o
gy, T e —— 22T T 4T R N i XY o R 1
pO. queue free % 98 95 ' 100 100 100 100 100 100
@ cicoich (e i gl UL O

o, e i e, u-w.'

rgeton Lane i

V_o[u_meTotal o 4207 44_2-' 41 415 265 e R |
Volume Left ~ ~ ;"5"17 o e o; o . T
Vomme Right Y T 0 4677 0 UG sss, T T U ol nTembeeewe sy
cSH "901 1700”790 1700 1700 ) ~ o
VOIS 16 Capac;ty e 0027 026008 TOZAT O e T Y T T T e

Queue Length 95th (ft) 1 [ IS N 0 o L e -
Control Délay {s) W" 06 00 98 00700 - e
A

— e — e —ao | e [ e pTom e VW."."F-J

Lane LOS e B i e N o
e R L e L, y T T e T Tl e m W, e e =

Approach LOS

intersaction S_ur_n mary |

Average Delay ' i} 04 ) . _ T
intérsection-Capdcity. Utllization.  * '31.4%7 7 16U liével of Sarvice. 57 [ TTTAT S T T
Analysis Period (mm) . A5 e o
T A b — 'P‘ww‘"v— - it R Lol Rt -*—u--mr W wprT W o der
- ES R . Lo e e ) ) R 2 T - - Mmoo e e

. G:\46887 Sugarhouse Casing\Synch ro\No-BuiId\2012 NB PM Peak.sy?
Gannstt Fleming, Inc. 10/10/2006



HCM Signalized Intersection Capacity Analysm
6: Girard Ave & Frankford Ave

2012 No-Build Condition
Evening Peak Hour

2w N v N

t

P T S 4

Approach (Kol

Movemeni IERNETENE EBmBﬂmBTIWBH §ﬁ_m$wg§1-$8ﬁ
Lane Configurations ﬂ'. ﬂ:. . K
ideal Fidw (vphpl} 1900' 74900 ig0D 1900 1900 ¥TOOT 4900 600 1900 1600 Y900 -To00
Lane Width 1211 11 1M1 11 71 11 11 11 10 10 10
Tofal Lost lime {s), ™ 30 ad vt 4h &0 40 ag ¥
Lane Util. Factor 1.00 095 100 095 1.00 | 100
o e . 100 v 100 098___ 7 088 694"~
Fit Protected . 0.95 1.00 '0.95 1.00 099 7 0.99
satd, Flow (prol) . * 1779 a27d” 1622 3288 ST ARgg T T 1578%
Fit Permitted 095 1.00 095 1.00 0.89 0.84
Satd, F,low,_{perrﬁ)-;. 1719 574 16227 39887 TT TN 4BIgTTTTT T UTTTRRgET M
Volume (wph) 163 619 46 21 491 29 68 312 54, .67 115 105
PoAKRour fadtor, PHES 086095 064 D0BET093° 072 083 ‘091070 071075 Co6i
Adj. Flow (vph) 19 852 72 3% 528 40 82 343 77 80 153 172
RTOR Reduglish(vph) 07 47 70~ 07 107 0779073 ™0 o~ 4%*_0
Lane Group Fiow  (vph) 190 710 0 31 558 0" 0 49t -0 0 3617 i 0
PeavyVehidies: (%), = "B S T B% T By, T 8% RS e 5% TS 5% 5%
Bus Blockages (#mr) 0 0 0 6 0 0 0 0 0 0 0 0
Pafking (#fhi) ° R | R [ 10 _ .. 0
Tum Type Prot Prot Perm Parm )
Protected Phases ™~ ~ r?"'ﬂ""“‘_"’"‘_"“"“ - T - - S e !
Permitted Phases . 4 T 2 6
Actialed Greef. G (8)™ ~&:0 "150) TR0 TEOT T T T T YA L T T T RR0NT T
Effective Green,g(s) = 6.0 160 6.0 16.0 _ 26.0 26.0
AcluatedgiC Ralio . T04077 0277 7 oa0 o027 .. 043 043
Clearance TIme (s) 40 50 40 50 ' 5.0 5.0
Lane Grp Cap(vphy 172 ‘873, 1627 B7@_ _ _ = 658" T TETRIGTTT
vis Hatlo Prot 011 T 0. 02 0 17 ' N o
ws Rafio. Perm™ o cgga ™ ‘“"' R - R 027 .
v/c Ratio 110 o081 019 064 0.75 0.62 .
Uriform.Deldy, a1 77~ 27.0. 206 248 194 " T T 142  T°© 982,
Progresslon Factor 1 00 A 00 1 36 1.21 1.00 1.00
\igremental ey, 98 " 894™ 8.2 CEAT 3y 7e" T P
Delay (s) 1264 288 362 268 18 13._2_
.Levelof Sgwice” " TR T T T T e He N
Approach Delay (s) ' 49.1 : 273 1.8 . 18.2

10 R R R G - L

HMCMAverage Contral Delay 329 HCM Levelof'Service . € " luee
HCM Volume to Capacity ratio o

Aétiated Gydle Léngth'(s) T 600 T Sumaf ibstimE(s) T "'"W"fﬁ“ﬁ T
Intersection Capacity Utuhzation 62.6% ICU Level of Service B

Analysis-Pgriod (min) 15 ot
¢ Critical Lane Group

(G:\6887 Sugarhouse Casino\Synchro\No-Bulldi2032 NB PM Peal.sy?

Gannett Fleming, Inc. 10/10/2006




HCM Signalized Intersection Capacity Analysis 2012 No-Build Condition
- 7. Delaware Ave & Shackamaxon Ave : Evening Peak Hour

a0 AR S N S

Movement Bl EBY : WERWET ¥ VBRI NG

Lane Configurations _ ?‘?'Fr_'_ - b, A4 o & &
Ideal FIgw, (vohpl) 19007 1900 1900 1900° 1900 1900' 1900 700 1900 . 1900 1500 1900
Lane Width 18,12 13 11 12 12 12 12 .12 16 16 16
TotalLosttimé(sy = -~ . 40 T TA T T T e E-X
Lane Util. Factor ) 0.91 _ 0.91 _ 1.00

Fft” W SITOLT 00 T 0T T L, e

Fit P_rotected . o160 0 1000 0 L . N 0.98

satd Flow (BrS) 7T Thaga T T agagr TOT 0 T T aeed
Fit Permitted _ 10q 1.00 _ _ - 093 )
Satd.. Flow. (Eiéfﬁﬁ}"’? R L T | - e )
Volume (vph) 0 2128 0" 0 483 0 0 0 0 18 0 28
Poak-hour fagtor, PHF ~ 092 0.91'70:92. 7092 _-0.887 092 0:92¢ 092 092 0.2 __0:927" 0:65
Adj. Flow (vph). _ .. 0 2338 o 0 549 0 0 "o o 20 0 a3

RIOR F{educhon (Vph) M’“’“ 5 09
Lane Group Flow (vph) 0 2333
Heavy’ Vehacles;(% 5%
Parking (#fhr) =

0 R T A S N }1’9-
o 0 0 0 29 o
"""" 5% 5% 8%, %

10 10
. Pérm ,

TFurd Type
Protected Phasps

Effective Green, g:(s): ™
Actuated g!C Hatio "~
Clearance Time {s)
Lane Grp Cap | {vph)
vfs Ratlo Prot..wmwdkw Wi
vis Ratio Perm 047
vic Ratip = RS -
Uniform Delay, ay,dl Ty

iy WiWW*@BS e R

Progression:Factor.

Incremental Delay, d2 N a0 o " 04
pelayys) SO ey s o S R
Level of Serwce e e ' _ ST - C
Approagh Bélay'®) 7 T A T S RTINS0 T T 28y
Approach LOS A A A C

HCM Average Control Delay 7.3 HCM Level of Ser\nca A N
HEM Voltme {0-Capagity raflo ™ - R eiat ' ' o
Actuated Cycle Length (s) ~ 900 Sum of lost ime (s)

intérsection Capacity Utilization  B1% ICULevel sl Service,,

Analysis Period (mln) L. 18 cx et

¢ Critical Lafé Groupg T i T ' o
Gi\6887 Sugarhouse Casino\Synchro\No-Build\2012 NB PM Peak sy7
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HCM Signalized Intersection Capacity Analysis Co 2012 No-Build Condition

8: Frankford Ave & Delaware Ave _ Evening Peak Hour
w Ld = N2 a oA R ¥ v

Movemnarnt s N S SE S SR R W N R W E R NECE N NER MW SWTEESWH

Lane Con"guravons 5o.% . O . M

idgal Flow (vpfpl .. ™7 1900 ™ 1900 21800™ 1900 1900 900" 19007 190G 7900 1900 1900

Lane Width 13 1T 12 712 12 12 12 12 T2

L w..e-4 0\-,& .r;‘ 0‘ : :av ) “ﬁ«a:d%‘rﬁ-v— '

99‘*& R e uw Yot - [

Totd Losi time'(sf, .~ 40,

Lane Util. Factor 1.00 o y 100 VR°) I 0.91 i
A 5. 085:9'_ 0007 1000, L L. 08B
Fit Protected 095 1.00 . “ro0 ' 1.00

SAd:"FIoW (Brdt) 0" 1570 1538, 17 719, - 4940’ B
Fit Permitted 0.95 1.00 . 1 00 1.00 °
SaidFlow. t}i"é?iﬁ)" BSOS b B7H U -"‘ -4849™

Volume (vph) _' 101, 0 160 0 0 363 _ 2034 o 0 481 47
Paakhouf factor PHE™.0.94% 0:02 . 0747 092" 7002 0.90 0957 092 HUI6Y oea’“j;,o;g

Adi. Flow (vph) 107" 0 216 0 0403 2141 “"'6 0 517

RTOR Reguctionvph) © o0 7183r™ “g° g0 T Tt 0T T N0 T et o,
Lane Group Fiow (vph) 1«07~ . 53 0 0 o 4q3 |2_1_f}_1_ 0 0 569 0 .
Héavy VeRitles (%) 7 “5%" B B R BT R BT B s

Parklng (#mr) T

T Tyl Lol JRe c e PR o PEm T
Protectad Phases 7 -4 8 _
Green, G (s) 200 200 o 3 450
ofiveGreen: pdslE 220 2207 "'f"’*”“‘“"‘“f”‘f‘*“’féoar RO T R e
Actuated g/C Ratio " 0 24 0 24 ‘ 067 067 0.52
Cigarance Timé (8) 800 60~ 07 0 BOS BT T BT
Lane Grp Cap (vph) "360 376 552 3293 ] 2532 o
S REG PR TR E T gy pae T g L T
vis RaﬂoPerm R ) T60.41 7 ) Tt ) -
VIG ARG T T g Sy e o “'_'_""",.\0_._?32“’:_0fs‘s;z-"’-‘fﬁ-fi‘-? B g T
i 276 266 70 88 ' 16,
ProgréssionFactor = 1:000 005 Ll T

02 LT L
I ET
A [

R SRS L e R e %
R B

Incremental Delay, d2 20, 08
R&Idy(S) . T 29 AT
Level of Service I S A
Approgch DRlays)” ~ BT
Approach LOS '

M Level of Semce

HCM Average Control Delay

HCM Volume 6 Capacity ratio, . v 0:60. = " e ot
" Actuated Cycle Length {(s) - 90.0 Sum of Iosttlme (s) . 80

Infétsection Capacity Utilization., . 62i5%. . ECU,LeygI ofigervice” TN TTE L L L

Analyms Period (m' i "T15 o X

(G:M6887 Sugarhouse Casino\Synchro\No-Buildi2012 NB PM Peak.sy7
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HCM Signalized Intersection Capacity Anaiysis 2012 No-Build Condition
9: Penn St & Delaware Ave Evening Peak Hour

v St 2Ny
Moverent MR VBT W 18 NS T A NG I SE M ST A i
Lane Configurations W A4 %A
Ideal Fiow (vphpl) 1900 1960 1300 1800 1860 1800
Lane Width 16 12 "2 12 1z 12
Tota Losttime {s) =~ 4.0 : 40 7 40 40
Lane Util. Factor 1.00 0.91 1.00 09
Frt ‘ 0.98 ~ 099 | 100 _1.00_
Fit Protected . 096 _ 1.00 " 0.95 . 1.00
SAt.Flow (Brol) | 1983 _489r 17192488
Fit Permitted 0.96 100 0.06 1.00
Satd, Flow.(pérm) 1933 4897 s sl
Volume (vph) 84 23 2374 147 49 592
Peak-hour facter, BHF-_ 044 _ 0,92 (0,92 _ 0.92° Q. g2 _ TToeiT
Adj Flow (vph) - 1917 25 2580 160 53 651
RTOR Reduction (veh)~ = 6 ‘0 8 9 0 0
Lane Group Flow (vph) 210 0 2733 0 53 651
Heavy Vehicles (%~ = 8% B% . 8% "% "B% TR T
Parking (#mr) i o 10 10
TurnType ____ Rerm
Protected Phases 8 2 : 6
Périmitied Phases ' T h

W .

U T}

6

Actuated Green, G (s)  17.0 610 61.0 610
Eftective Green,.g (8, 18.07 ~™ g3 {830 63.07 7
Actuatad g.-"C Flatio 0 21 0 70 0 70 070

Cleararice Time(s); B0 YT B0 COeb 60"

Lane Grp Cap (vph) 408 3428 81 3285

Vis-Batio Prot ¢o:il = co§s T 044

vis Ratio Perm T 046 Co
vicRalio :._ 082 T T80 T T T 065 0.20 T LT
Uniform Delay, d1 N4~ g2 75 47
ProgréSsion Fagior ™ ™ 1667 00 114 066 UL ]
Incremental Delay, d2 4.6 . 339 01
Delay (5) 380 7 VEZ T T 424 U320

Level of Service D ' D

Apptach Daldy (5}, 360 7 T2 T

Approach LOS D

[Ersection Summary S
HCM Average Control Dalay RAN HCM Level of Service

HEM Volumeto:Capacliyrafio™ == ™g.73™ = -
Actuated Cycle Length (s) 90.0 Sum of lost time (s)
Intersection Capacity: Uthization ~  61.9%. _  ICU Level.of Service

Analysis Period (min) _ .15 ' '
. CilcallangGioog”

[ = ey v ' -

i L

w—

G:\46887 Sugarhouse Casino\Synchro\No-Buildi2012 NB PM Peak.sy7
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HCM Unsignalized Interséction Capacity Analysis 2012 No-Build Condition

10: Laurel Ave & Frankford Ave ___Evening Peak Hour
2y 4

FMovement IESEIRIERN =W EET MNB ITHNBT'S Tisaw

Lane Configurations

Sign Coritrel ™ Btop =TT 7T T Frée Free e o i < e

Grade - 0% 0% 0% _

Nolume {veh/h)" ~ 5, 62 @ 410. 198 07 A S

Peak Hour Factor . 042 085. 092 092 092 092 - .

HoulFfigw ralg (vh)” = 127 73 o 448 205 _ 0 __ . -

Pedestrians '

Cang Widin (1™ ‘ T T o W e e 7 e

Wa!k”‘g Speed (st) 9 - - - .- ......'“. - ._.. . s . P . . . . - am

Pefeént Blockage,™ — ~ " T T T ITTm e e e T S

Right tum flare (veh) ; _ '

Mediatitype 7 T "'Newe T e e

Medl_an storage veh)- e e e e X o

Upstream signal (fty, " " < M R |-V T f o

pX, platoon unblocked  0.91

VG, confiicting volume ™ 663" 275 275" T T e T T e

vCl, . stage 1 confvol = o Tt e e et - _

ch stage 2“(}6(‘{1 Vol m‘ i " R TR, ' - g wr ‘?’-'r-ﬂ:— L} _-.;:;- ' _‘,::- -r -.. - _“q.. ‘:‘- .\f;:.. -y ..:?

vCu, unblocked vol 629 215 215 )

. singlesy , 7T 64 62 a1 VT T L L I ..

tC,2stage (s) T T C s

EE T LTEET AR 2R TUm SRR e

pO queue free % 97 91 100

cMcapacty. (vehm) i< “?i_'i"i_'?f“ﬁfb’f?f" T e T T

volume Toll 85 446 A5 L o e o o
Volume Left ~ "= " 12 6 0 o

VRGN T A 8 SR T TITIITLIT I)
cSH " 714 1337 1700 | T o )
Volume to Capacity’ . 072 9:0fo.=§-.1_’§=;?"", R .
Queue Length 95th T o 0 0 '

Cantrat Delay {8y 00 00

Lane LOS
Noproach [glay ™™
: Approach LOS"

infersection.summary IR
- Average Delay N e

Interséction-Capachy Utiizafion  * 32. 4%._ . ICUlLévelofiSenvice . _ A . _ .
Analysis Period(min) 18 T T T -
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HCM Signalized Intersection Capacity Analysis
1: Girard Ave & Berks St

2022 No-Build Condition
Evening Peak Hour

A T 2 Y SV N B 4
Movement B SNESAREN E5 LM EBTE EER RWEWWETE WER NS RNCTAINES WSS SETINSER
Lane Configurations LR % N L o
ldeal Flow (vphp)~ = ~18060 1900 ‘9600 1900 7900 1§00 080 1900 1900 1906 ToGo 1800
Lahe Width ~ Rl 1t 13 10 10 13 12~ 12 12 12 12 12
TotalLost time (s} ™ 40 ~4p'" 40 40 ; T Tt T ;
Lane Util. Factor 1.00 095 100 095
Frt, 100, 100, _ _ 100 695 _ I
Fit Protected 085 1.00 0. 95 1.00
Said. Flow (proty _ ~ 1662 3277 Uie04 3008 oo ) LT
Flt Permrtted 095 1.00 095 1 00
Said Flow (perm)” " 166073077 7 Epg T ggog e e o T o e e e
Volume (Vph) _ 81 875 6 g5 758 361 0 0 0 0 0 0
Peak-‘hour factor PHF . Q, 83 0 8d7 0 42 R 0 79 0 96 0 83 0 92 0 92 U 92 0 9.?. 0 92 _%
Adj. Flow (vph) 93 983 14 120 790 435 0 0 0 0 0 0
RTOR Reduction (vph) = & 72v 67 “¢" 123 -~ O?" oo T 0 0
Lane Group Flow (vph) 98 995 0120 02T 0T 0 T 0 0 T 0
Heavy VBRIGIES (%) ™ ™ 5% 8% 5% 5% - B% T 6% % T 5% T B 5% B T 5%
Bus Blockagas (#!hr) 0 6 0 0 6 N ¢ 0 0 0 4 0
Parking. (#/if) - 0 B 0 0
Turn Type Prot Prot
Protected Phaseg ™™ =~ 7 ~wg~> 3Ty o Tt :
Permitted Phases ) o ’
Actualed Green, G (8)™ 8.0 4207 ™ yp~T429" TT T omTowsr o7y
Effective Green, g (s) 8.0 430 90 430 .
Attuated'g/C Ratio _~ 045, 072 T 815 0.72 - o —
Clearance Time (s) 50 . 5.0 . .5 07 50 0.
Lane Grp Cap (vph) =~ 249 2349 ~__ “241%=2151 o R
v/s Ratio Prot 006 030 ©0.07 ¢0.37
v/s Ratio Perm ™ - T sl - o s
vic Ratio 039 042 0.50 ~ 0.51 )
Uniform Délay,'d1 7 23.0°_"35 I S — !
Progression Factor 070 049 ___1.00 100 _ o
inérémerital Deldy, d2™~ 377 04° 7 TFeMtpg Y - i
Delay (S) 197 22 306 4.7 .
Leval of Sarvice. ™ B Tpgmeemeea— TN ST e
Approach Delay (s) 37 70 0.0 _ 0.0 '
Approach LOS R TR T ST g e T

ﬂntarsgqt|on Summa’ry .

HCM Average Control Delay

HCM Volume to Capacity ratio
Actuatdd Cycle Length'(s) -
Intersection Capacity Utilization

Afialysis Period (min)

¢~ Critical Lane Group

55,

... HHGN Level of Servic

T eo 07 SUmof lost fimé.(E)
48.3% ICU Level of Service | _
15’

a A

o . 8@
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HCM Signalized intersection Capacity Analysis 2022 No-Build Condition
2: Girard Ave & Montgomery Ave Evening Peak Hour

ey v AN M)
Moveren PR CH N E6T I EBA B WM WETA WER B NE R NET M NeR W SEMSBT M S5R
Lane Configurations Mo LI X _ &
Ideal Fiow (phpf) 1900 1800 ~9300 7900 1900 1900 1900 1900 1800 "1900° 1900
Lane Width 12 15 15 12 12 12 1 1 1 12 712 12
Total Lost lime (s} 4.0 40 T 40 ' _ 40
Lane Wiil. Factor 0.85 1.00 0.95 1.00
Eet o e, 000 . 100 100 RN - - S
Fit Protected 1.00 0.95 1.00 0.98
Salg. Flow (pro) | 37657 7 1719 3438 , - 168g”
Fit Permitted 1.00 0.15 1.00 0.98
Safd. Flow (permj = ™ * "37667" " ™ 273 " 3438’ , ' = ™ig8g ™
Volume (vph} 0 889 20 20 . 738. : 0 72 28 56
Pedkihour facfor, PHF™ 0.92 0.84 0.1~ 071 0.66 082 _092 _0:92° 052 "0.83 075 0.0
Adj. Flow (vph) 0 1058 33 28 858 0 87 37 62

RT.OR Reducfion {vph} 0 R N 9 o T 0 @B 0

Lans Group Flow (voh) __ 0 1087 0 28 858 i — "0 0 15 0
HEaW Vehicles (%) ™ = 6%~ 6% ~ B% " 5% 5% 5 A% B%T 5% 8% 5%
Parking (#/hr} 10 ) 10
Tun Tyge ) Perm T

Protected Phases _ B 8
Permittéd Phases. oL B

Actuated Green, G (s) 270 27.0

Effective Green, g{s} ™ ~ &0 2" T T Temmemem
Actuated g/C Ratio . . ' 0.45 0.45 e
Gledrance Time (s) 4.0: _ 40 4.0

Lane Grp Cap (vph) 123 1547

v/s Ratid PFot - ¢ - R < -

v/s Ratio Perm N ' - 0.10

vicRaflo ™ "™ T 0BT pRaTOEETTT M

Uniform Delay, d1 . 101 1241

Progrésslon Fadtor 379 0.83 "
Incremental Delay, d2
Delay(s) ™ =

Level of Service :
Approach Oslay ()« ==
Approach LOS

Iivtarsection . ummafy s ———r— ————— s —— .
"HCM Average Control Delay 19.2 HCM Level of Service
HEN Vaiume to Capacity raflo 0:44" -

Actuated Cycle Length (s) . Sum of lost time (s)
intersection Capatity Utilization TUB2:7%T T ICH Level of Sefvice
Analysis Period (min) 15
¢. Crilical [ane Groyp’
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HCM Signalized Intersection Capacity Analysls
3: Girard Ave & Columbia Ave

2022 No-Build Condition

Evening Peak Hour

¢ Critical Lane Group

tosT

ey v N AN

Movamen! STt =5 W CE TN ERR MWW BT WET S WER WNEUNETINER I S5 ST M SER
Lane Configurations A A ~ _ &
ideal Fiow (vphpl) 1900 7800 1900 1900 1800 1800~ 1900 1960 1900 1900 1900 ° 1800
Lane Width 12 H 10 11 1 12 12 12 12 11 11 1
Total Lost time (s) 4.0 40 4.0 40
Lane Util. Factor 0.95. 1.00 095 100
Frt. ‘ 099 J1e0 100 - 0.96"
Fit Protected 1.00 095 1.00 0.98
Satd. Flow (prot§ R S 7 R Vi 1644: ~
Fit Permitted 1.00 017 1.00 0 g8
Satd. Flow (perm)” ~ ™ ""35385 T "85 33P3 T _ " TVe44, T
Volume (vph) 0 1001 36 31 645 0 0 0 0 82 45 58
Pealchdls faclor, PHF' 70,92 0,95 0:58 081 0.92 0902, 092 092 092 08, 056 072
Adi. Flow (vph) 0 4054 62 38 704 0 o 0 0 95 80 &
HTOR Heduclion (vph)™ "6 ~ 7.~ @™ ¢ ™ 9. ™0 ~ 0 ™"@0" 0§ “0-~28 .0
Lane Group Flow (vph) _0 1109 0 38 70 0 0 o 0O "0 228" 0
Reavy Vehicles:(%) = T5% 5% 5%. 5% 5% 5% 5% 8% T 5% 5% 5% 5%
Bus Blockages (#/hr) 0 0. 0 6 0 0 0 0 0 0 0 0
Parking” (#Mr)’ R e [ 10 10
Turn Type Perm . Perm _

| Piotected Phases T L LA T T e TeT
Permitted Phases ' 8 - 6
Actuatéd Gréén, Gr{s)™ 24.0 240 249 7 U - 280
Effective Green, g (s) 240 2407 240 . . . 28.0
Actuated g/GRatio "__ 7 . T g40T T 7 ‘0‘&0 odgn _ T o 0a7_T_
Clearance Time (s) 4.0 a0 4d ' 4.0
Lane Grp Cap (vph)’ 1318 ° C 1147 1329 767" M
v/s Ratio Prot c0.34 0.21 .
\/s Ratio Perm’ . T 6z T ":"'u_r T 01477 7
vic Ratio L 084 ~ "7T033 053 0.30
Unifori DBlay;d1 277 ™" ™ig3 " ™7 Tigs TRy UYL O o w e Tt
Progression Factor 022 148" 1 40 1.00
Ifcretisrital Détay, d2 58 T UBETTiETT - ' 1.0 i
Da!ay (s) 9.2 250 204 o 10.9
Level of Servige” = T T A € o S - M
Approach Delay (s) 9.2 207 0.0 ® 10.9
Approach LOS ! A _w:; Y6 " A B
JRtersection Summary il . R il -
HCM.Avérage Conirol Delay’ 134 _HCM Levet ‘c‘;‘f;Serv’if:e_ ) B _ o
HCM Volume to Capaclty ratio 0. 55 ' -
Adtuated Cycie Length (s). s0.0° Sum of lost lime &) 8.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min).
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HCM Signalized Intersection Capacity Analysis 2022 No-Build Condition
4: Girard Ave & Marlborough St , Evening Peak Hour -

LaneConflgurat[ons N 'M o 3 . o
ideat Flow (vphpl)  ~ 1900 1900 1900+ 1900 4900 1900~ 1800 4900 "1 900 3800 3900 -1800

taneWigh -~ ° 11 117 11 i1 1111 11 12012 w2

TowalLesttimen(s) T~ 40 40 - W AOT T -
{.ane Util. Factor 100 0.95 . Toes T M0 -
RATTTL T ReD Qo T T oA T T e T e LT
Fit Protected 085 1.00 1.00 099 ' '
Satd. Flow (preh) ™. 77 1662 3074 - 3288 7 AB1T ,
Flt Permitted 029 1.00 1 00 0.99
Satd Fiow-{permjs ™ ™ "By, G074 T S ST B hgg e i (e e e ey ey
Volume (vph) .. 921 0 0 . 18 - *25 41 0. _.0_.. 0
Péak:Hour Eactor; PHE 0:7377 0 Cos7” 0, 92092 “0.92
Adj Flow (vph) 41 969 0 0 738 56 38 33 61 0 0 0
RTOR Heddctioh (vgh) ™ 3*§ ", ’97" i - 'f f?’.ﬁ L SRR S S L S S
Lane Group Flow (vph) """"" 41”969 O o "785 0~ 0- 93 R I I 0" 0
Heavy Venicigs: ( Shy ™ 7T BT BT %x‘; / T 5% VYT TB% T 5%“_‘.@’“ 5% BY%
Parking (#/hr) 10 10 10 " " 10 ’
’TUf'n Type v L P@mm i g »‘“’"‘bﬁ' md— LT PN i uw- Q-Pe'jh'_ I ._. . - e e 1
Protected Phases _ 4 ' 8 ' 2
Pefmited PRESSR. ™ X, - %7 T T T T m e e T T Ll
Actuated Green, G () 300 300 30.0 o 220 § 8
Effactive Green, gi(s )_ IR0 RO WM A | T gag e e T
Actuated g/C Ratio =~ 050 ‘050 T T 050 7 037 7" o
Cléarance. Time (8) .. 4™ 40770 "W TR 7T B R
Lane Grp Cap (vph) 256 1537 1644 ] 593 ‘ -
Vis§RatioProt ™ T 7 S A S ). S :_j, e
vi/s Ratio Perm L .06 T
vw'c Raho .- ; 4:0.. -0:43 [P - =....' ) -‘;:fg L “,..;—‘y- r-ﬁi:—---‘liy — ‘*&ir:sf:*‘g.
Uniform Delay, d1 " 82 11 0 X ' 128 o
Progression’Baelor - 218" 2487 T :T“::"' “;102:'_,_5:' g Qoﬂmﬁ' e
Incrememal Delay, d2 0. 9 1.3 0.9 .
DElayE) . TN 18 k4w T g o mwm T
Level of Service B c " B A
AoprosEh DRlay (9] 3"~ TAMS T DT Age T L St S
S e . i

- HCM Level of Service

'HCM Average Control o 2 N

HEM Voluie toCapacityratio. o 0480 . . g T e e e
Actuated Cycle Length (s) 600  Sum of lost time (s) . 8.0 ' _
ITerssction Capaciy WlZandA ™ " 36:8% " " ICU Lovet oFSeivic ™ T e s e
Analysis Period (min) 15 _ '

¢, , Chiical Lane Group. S T 2 I '
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HCM Unsignalized Intersection Capacity Analysis
5: Girard Ave & Shackamaxon Ave

2022 No-Build Condition

Evening Peak Hour

‘Median type

1F (8)

O TR 2N

ey 4

Movemeant SRS - W EETE EBRIWBL"WBTIWBHiNBL'NBT.NBR‘S_B'-L SETMNSBR

Lane Confuguraﬂons
Sign‘Conteot™ —™" **

Grade

Volume {veh/hy _ 12
Peak Hour Factor 0.63

Horrly flow rate {vor) = 197

Pedestrians

Laite, Width (It
Walking Speed (ft/s)
Percent Blockape
Right turn flare (veh)

JTes
- 0.88

s 5
“Free

0%
30 28
0.68 0.63
B8E 44 44

Median storage veh)
psiigam signal ff)
pX, platoon unblocked
VG, conllgling volume
vC1, stage 1 conf vol
vC2, stage 2 confvol
vCuy, unblocked val
tC, single{s) . _
1C, 2 stage (s)

0.90
7

620
4.2

A —

LT el 0 2‘:‘“2h

pO queue free %
cM capacuy (vehm)

Direction; Lane #

52

M
Free.
0%

At

T Stop”

087 ,081

S e g

- -

0.78

932

634

s _ el = 1

542 o
0.83 083
4381

- - mgem

i

910 1402

94

R S

38 i”4*0
100 100
175

0%
_598_ _ 82 _ 0 _0 |,
_ 81 0.92. 092 092 092
687 64 0 _ 0

None

i 789

BB T

i}

b

er)

L i s

e TR

0.78
466

34
100

103’“’794

PR

L TE

_36

Siop

0%
. 0 0
092 092
0 . 0 0

e maen e

- "

. Nore

—— -

Tow .

0.83° 083 0.90
1231 9778 378

801 1390
66

205
7:0

4:0-
100 100
2?0 - “105

34
100
71_7'_.

Volume Total |

_ 463
Volume Left 19
Volume:Right o™ " ' 0
¢SH” 847
Volume to Capacity
Queue Length 95th (ft)
Cahittol Dafay (3)

Lane LOS

-

w5
0 44 0
A4, 0 0

458

1700 723 1700

e T

0 5
07103

BELE]

0
84

1700

w002 0207006 T 08T 07

Approach Delay (8)"
Approach LOS

Average Delay

Intersection Capdcity Utliizallon }

Analysls Period (min)

*

T B3e%™
15

.. ICU Level of Sérvice _ _
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HCM Signalized Intersection Capacity Analysis

6: Girard Ave & Frankiord

Ave

2022 No-Build Condition
Evening Peak Hour

" _HGM Level of Service .

O
Migver ES ST EBR HWEWET B WER RINE
Lane Configurations ¥ M % A . I &b
ideal Flow (vphipl) .~ 1900 18007 7800 7800 1500 1800 Y900 1800 1900 1900° 1900 1900
Lane Width 21 111 N 1t N 11 107 10 10
Total Lost tie ()™ ™40 ~4.6" TA4Q Fy T A0 T TTTUAR T
Lane Util. Factor © 100 095 100 095 _ 100 1.00
Ft . . 1007 098" 1.00.°099 ; Jom8, L. 084
Fit Protected . 095 1 00 0.95 1.00 “0.99 ' "0.99
Satd:Flew {prat) = 4719 8274 ° 1622 3289 . 18%9 B -+
Fit Permitted 095 1.00° 0.95 1.00 087 0.81
Satd, Flow {pefm) ¥~ 798 ¥39747 7 . yB32- B89 ¢ ¢ T Tyagy ™™ 4288
Volume (vph) 180 683 51 24_ 542 32 75 344 B9 63 126' 116
PesR-Houitactor, PHF: 0.86:_ 095" 064 068 093~ 0727 03 091 0707 07T 075 061
Adj.Flow(vph) =~ 2007 719" "80 35 583 44 90 378 84 89 168 190
RTOR Reductigii vty 077" %4 0" 0" ¢ o 0 9 00 44" 7g
Lane Group Flow (vph)__ 209 785 0 3% 617 Q0 0 541 0 0 403 0
Heavy Vehicleg (%), '~ 5% = 5% B BT 5% TS%T B% BN 5% 5% %
Bus Blockages (#hr) 0 0 0 6 0 o 0 0 0 0 ¢ 0
Parklhg: (#hr) = T ¥ = = 1P, T g T CoTAg 10
Tum Type Prot Prot Perm Perm
PORCed PREBESTT. ~ "7 .7 1 T g o o e g 0 e
Permitted Phases ' , o 2 6
ctudted Green, G-8)T""6:0. "5 0_. X (EUS -3+ I 7> S N A
Effactive Green, g (s) 8.0 16.0 6.0 16.0 _ 26.0 . 260
Actuatédig/C Ratio: . - 010 027 oAl 027 7 043’ T 0.4
Clearance Time(s) . . 40 5.0 4.0 50 50 5.0 .
LaneGrp Cap (vhy, . 172 873 162 877 648 e
v/s Ratio Prot ¢0.12 ' 002 019 o e b v
vis Raflo Pérm TR 24"‘“_"' —— Te0.36 DT
v/c Ratio ) 122 080 0.22 o 70 0.84 o2 T
UniforinBelay, i, o 870 21,2777 7 248 01997 LT A4
F'rogressmn Factor . 1000100 1337 126" 9 .00 _ 1.00
IRGieieital Detay; 827" 136 77140 " W BETaGT T T T gyt T T g e
Delay (s) o 1652 353 " 358 293 274 21.9
L'evel ol-Service: =R DB e g T N 2 I SR
Approach Delay (s) 62.2 296 - 27.4 21.9
Approach LQS ' - > e G

HCM Volume to Capamty ratio 0.91 _

Attuated Cycle Leagih (s).. 50.0 . Sum oflosttimel(sy 12:0 B e
Intersection Capacny Utlllzahon 88.0% ICU Level of Sar\nce C .
Arglysis Period (min) . 5. -

¢ Critical Lane Group
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2022 No-Build Condition

Evening Peak Hour

HCM Signalized Intersection Capacity Analysis
7: Delaware Ave & Shackamaxon Ave

YA ol N N BV S

Moveren e BN EET R ERH WX WaTE WRR B N S E TR N M SEM SETIRSER
Lane Conflguravons 4% R T A . SR S
ldgal Figw (vphpl) = 19001900, 1900 7900 19001- 1800 1800 900 1900 19007 1800 1900
Lane Width~ - 13 12 13 11 12~ 12 12 12 12 18 16 16
Totalbosttime sy ™ ~° 40+ Y _ 40 T e 4o
Lane Util. Factor ) 0N 0 . 1.00

3 M) 1 ¢ SRR X i 3PS SO o 1 SS.
Fit Protected 100 100 ' 0.98

Sad, Fow (proty ™= = 4940~ o4agay v N * 832

Fit Permmed . .0C 1.00 - 0.92
Satd"Fiow {perm)” I A G ¥ s & _
Volume (vph) . 0. . 0.5%0 .0 0. 0 ©0 2 .0 B3
Peak:hour 1aGidh, FHE: 0 07 092 088 /92" HUZT 6193092 U002 085
Ad} Flow (vph) ' 0 2581 Q 0 602 0 0 0 0 22 0 48
RTGR Reduction .(\{b'ﬁgi B A SR+ Eo P ¢ B S S+ AR N * N S - B ¢
Lane Group Flow (vph) 0 2581 '~ 0° "0 '02°""0° "0 0 0 0 32 0
Heavy Vericles (%), "7 8% TE% T BT 5% T 6% AR (A% b% T 6% BH T B%T T 5%
Parking (#/hr) , P . . .10 10
Tar Type™ .. B0 o PEIM Pefm 4 % L
Protected Phases 2 . 2
Perfiftted Phasés ™ ™ ¥ e w;;;z' T Ty

Actuated Green G (s) “62. 0 ) “17.0
Effecilve.Gleen, g4sf. ™ = = 830 ~ = o830 " T T oo e "Ry
Actuated g/C Ratio ~ ~ ) 0.70 L . 0.21
Clearafice Time (s) " GO e we vmewe o r g w
Lane Grp Cap (vph) 3458- 363

vi$ Ratio/Prot,_~_ = =" TR ST T mmﬁi e T T
v/s Ratio Perm ' ‘ ) ' N T c0.02
vicRatip ~™ 2 ".‘ﬁ?‘l 075 Y GAT ST T TR T
Uniform Delay, d1 . o 85 4.8 i i 28.5
Riggréssion Factorm....m_,,.;;;o;‘*?z-: e T e U075 T
Incremental Delay,. d2. .11 AN .- L

Delay(s) . o TTerp AT e e

Level of Service A A

Approdef Delay (8) " ~ &z0 T TS

Approach LOS = A ' -

TS ST S A I A

HCM Average Control Delay 7.2 HCM Level of Serwce A

HCMVolume to Capacityrafio . ™ @880 " o “ L .
Actuated Cycle Length (s) ' ) 90.0 '~ Sum of lost time (s) 8.0

inferséction Gapacity Utinzation, ~ " 55 4%M1QQ LLeVél 6t SEivice” _ LB e e
Analyms Pariod (miry e e A T RENE

& Grifical Laré Graup. R S .
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HCM Signalized Intersection Capacity Analysis
8: Frankford Ave & Delaware Ave

2022 No-Build Condition
Evening Peak Hour

lntefsect;on Summafy .

Wi m A A LXY
[overnment se : 'SB@&SBNSBHE‘NWL&"‘N; R NECENET SWLIRSWT FSWR IR
Lane Conflguratlons A 5, ‘M‘%\; \ » M .
Ideal Flow: (vphipl) 1800 "1900; 1960~ 1900 1900 1500° 1900 4900 1900 1900 1960 .«
Lane Width 13 12 15 12012 12 12 12 12 12 12
Toiat Los: time (8}. C&Q t4p] M ' 40 40" 40
Lane Util. Factor 1.00 1.00 e 100 091 . 091
Ert. SRR Fo o S 13- < P 1000, 100 R 5 :
Fit Protected . 085 100 T T 095 1.00 1.00
Safd, Fiow (prot) ™ . 1510, 1538 ‘ff'“‘"’“"“‘"“‘"iﬁg 4940, 4848"
Fit Permitted” 095 100 0.34 1.00 _ 1.00
Said, Flow (perm),” 1810, 1538 o R R - A
Volume(vph) : .0 _. 0 400 2245 0 0. 527 52 .
Paak-hoUf 146t5t, BHE, ™ 0:.927 0,927 710,80 7 0:957T0:92 "0827 0:935,,0:65"
Adj, Flow (vph) 0 0 444 2363 0 0 567 80
RYOR Reduction (vpr) ﬁ‘ /T T 0 e o™ e o o @t '-'.ti)""“'"““"*
Lane Group Flow (vph) 118 58 0 0o 0' 444 2363 " 0 O 626 "0
‘Heavy Véhicies«(%y g”fuwg%"fﬁé%ﬂwjg%* B T 8% RS TTR T 5% B E% T
Parking (#hr) 10 _10 S :
TUN TIDE o i . FBOD, e L, o . POEAL Parm:
Protected Phases 7 4 8
Paimilied Phases ™™ e e g & - e
Actuated Green, G (s) 20.0 20.0 "7 58.0 580 - 45.0 O
Effeclive:Green-gi(s) — 22107 22:0- ™ R (¢ B - R ""‘_\ - 470 3
Actuated g/C Fiatso 0.24 0.24 0.67 067 S i
TlgdranceTime(s) =~ 60. 607" 3.0 et
Lane Grp Cap {vph) 369 376 _ 525 329@ » 34
/s Ratio.Prot- *j‘; M X i I 3507 K I 13T
v/s Ratio Pérm c0.08" - ©0.48 ;
vic Hatio ™ 10,32 0AE. “*“ffw::iﬁwb‘az 072"
Uniform Delay, d1 =~ 27.9 267 N o 83 " I 1.8
Progréssion-Factsr, . 1,007 100 200752 GTE
Incremental Delay, d2 23. N T 7.8 08 D | PP
Deldyi®). , e » .= 301 Tt Baa 152 WW:‘; SR o
Level of Service C e B _ A
Approach Delay {§) ™" 6 gy e b
Approach LOS ' A

HCM Average Control Delay ’

HCM Votume (6-Capacity-ratio” “‘?’ _'"" .69 _ . . \ P |
Actuated Cycle Length (s) 90.0 Sum of tost time (s} 80 \
Intérsection Capacity Utiization™ . 678% ™ icytévelsiservice ~ . ~ 7 .G -
Analysis Period (min) 15

¢ Criticdl Lane Group. ' i *

(G:\46887 Sugarhouse Casino\Synchro\No-Build\2022 NB PM Peak.sy7
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HCM Signalized Intersection Capacity Analysis

9: Penn St & Delaware Ave

2022 No-Build Condition

Evening Peak Hour

Lane Configurations
lgeal Flgw (vphih. -
Lane Width

Tofal tost-ime (8}
Lane Util. Factor
Fit

Fit Protected _ -

S&d. Fiow {Brol)
Fit Permifted o
Satd. Flow. (perm) .

1900
16

" 00
" 098

o.ssf,
1954,

0.96

[ g3

1900° 1500
12 12

091

009
1.00 .

4907
1.00"

4907~

A

1900 1400 1940 T

12 12 12

e

'“ e HDTAG T

100 0.91"
U0, 1007
1719 4693
0.06 1.00
A5 46037

ey 227

T R

095 " 00"

Volume (vph)
Reak-hour. factor. PHEZ
Adj.. Fiow_(vph)

RTOR Raducton (Vph)
Lane Group Flow (vph)
Heavy Véhicles: (%)

86

23 2622

147 49 654

044, 082 092..“092 .92 001

195

217

5%,
Parklng (#,fh,-) e 22

25 2850

w [:T. . 7.
0 3003
% . 5%

160 53 719
- ."01 _'O 0 ,":-.
0 53 719

TS
10 - 10

Tufn Type: _ .
Protected Phases
Permnted Phagss
Actuated Greer_‘: G (s)
Effective Green:, §.(8) ™
Acluated ng Flatlo
Clearance Time (8)

gy

- 0.21

607

0.70

B0,

810 610 61
BB T B30 6807

o . Pér,

o e R priuee e W e M ethen

é‘ BRI TE

610 61.0

070 0.70
B0 B

Lane Grp Cap (vph)
v/g Ralio Prot:
vis Ratio Perm

vic Batio ™™
Unlform Delay, d1
Progression Factor ™
Incremental al Defay, d2

OB

.08
. GO

3431

81 3285

R

o ’!5

0'46

315
400
49

[ PSS S

Level of Service -
APproach Delay &
Approach LOS

JRtersecton summary 3

HCM Average Control Delay '

HCM Vollime lo Capacliy: ratio.”
Actuated Cycle Length (s)

Intersection Capscity Utiization

Analysm Period (mln) ——

C CrmcaI Lanie:Groug .

T 85 T 022
75 48
34,085
337 0.1
To4zeT Tl

Vi Leved Ol oervi

Sum of Idst time (s)

ICU.Leva! of Seivice

-

B o ST U NS

gL
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HCM Unsiénalized Intersection Capacity Analysis 2022 No-Build Condition
10: Laurel Ave & Frankford Ave Evening Peak Hour

Lane Conhguratlons ' _ q. '12)__
Sign Coritrol T o8Swp Tt U RreeT Free
Grade, , 0% 0% 0% ‘ , o
;Jolurﬁé“'(veh!h) e B Y 07 ABZ 218 D T A
Peak Hour_Factor : 042 085 092 0.927 0.92 092
HOURY oW Fale TR « 4 B1 Q00T R 0
Pedestrlans

Lane Widih (i) R
Walking Speed (ft's)
Poigent.Blockage: 1 N
Right. turn flare (veh) ) — e L
fﬁedlan tyﬁémm w:i'._"'-@g}:ﬁé"'mww m % i Fps e M.xmu w»;m; Tho w-: ,.:
Medaan storage veh) N I e . X
o = B ie zw&i - P *
EPE CRCIRE T - Lo T é‘
vCu, unblocked voi '__ ‘_ 697 237 e
e SinGIe (ST T e et o o
tC, 2 stage (s) e - e

tF( wj‘m ..m i , ,3*5 .

rmme S AR

p0 Queue free % 100 o ) s . v
“*“"“'(uehm)“*""“"”"‘361““795 SR

e ¢ et e r B

. o g i - e i = i
\MHWM,& s, W%« sz e =TT *w-‘m:(-.mﬂi?@imium T n oTee i

¥ fo Gapacity ., | 014 :0.00
Queue Length 95!h (ﬂ) _' 0
ControfDelay:(s), = " 217

ot em - LA e e Qnmwmm LR ¥
SR SRR T SR D

- L e e R - T N

Approach’ Delay- &
Approach LOS

ieuseSeRiE L LT o Y

T A P R 1

A\ferage Delay _
!ntersectlon Capac;ty‘utllzzazuon N x‘ 35 1%
Arjalyms Period (min) 15

P L PR . + e . S B N
Ho"
12

. (:\46887 Sugarhouse Casinc\Synchro\No-Build\2022 NB PM Peak.sy7
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HCM Signalized Intersection Capacity Analysis 2008 Build Conditions
1: Girard Ave & Berks St ' | Evening Peak Hour

Movement Il
Lane Confi guratlons :

N
_____________________________ 1960771900 1900 A
Lane Width
Total Losf time (s) -

Lane Utll Factor

700 0.95
.00 7005

Flt Protected '

Satd. Flow (prot) e S
FIt Permitted

Satd. Flow (perm) e - . _ S vowar—y
Volume (vph) 70 761 5 144 681 314 0 0 0 o 0 0

Peak-hour factor, PHF 7 0. 08977042 70.79:-096
12 182 70

Heavy Vehicles (%) 77 5% o [ 5% ol
Bus B!ockages (#fhr) '
Parklng rking ) - sy v, e
Tum Type
Protected Phases ™,
Permitted Phases
Actuated Green, G (s)
Effective Green g {s)
Actuated g!C Ratio 2

Clearance Time (s)

v!s Ratlo Perm 7o o
vic Ratio
Uniform Delay, d17

Progressnon Factor
Incremental Delay, d2
Delay (s)
Level of Service &
Approach Delay(

‘Approach LOS'

Intersection Summary B .
|HCM Average Controt Delay e

ICU' Level of Serwce

¢ Critical Lane Group

Page 1
Gannett Fleming, Inc. 10/12/2006



HCM Signalized Intersection Capacity Analysis
2. Girard Ave & Montgomery Ave

2008 Build Conditions

Evening Peak MHour

RN

S S

Movement I cC W ST cEREWEMWETEWER WINELWNETNER SB[ SBTAISBR

Lane Configurations [y oM

ideal Flow {vphpl} __. 1900 _~1900 __1900 _1900 1800 1900 1900 _ 1900 _
Lane Width 12~ 15 15 12 12 12° 11 11

&
"1900 ¥ 1000 - 1900 21900
EE] 12 12 12

Total Lost time’ {s) - 407 40 __4.0

R T40 7 N ;;3

Lane Util. Factor 0.95 100" 095

1.00

Fri ; — 100 100 _1.00

0567

Fit Protected 1.00 0 85 1.00

0.98

Satd. Flow {prot) - 3764.;. - 1719 _ 3438’

1690 i

Flt Permitted 1.00 0. 20 1.00

0.98

Satd. Flow (perm) = - 3764 T T 360 T 3438

1690

Volume (vph) - 774 18 18 664 0 0
Peak hour factor PHF ) 084’"0 61 071 ~"0.867_092_0.92 92

—_ B - [ T — —r—

0 63 25 48
0,020,847 0,75 050

Adj. Flow (vph) 0 o 0 “6 76 33 53
k 5 w . A 0 0

RTOR Reduction {(vph) T 0 e 0"

- 0 29

Lane Group Flow (vph) O' 0 0
Fieavy Vehidles (%) .= 5% 5% 5% T 8% T TS %

Parking (#/hr)

0 0 135

b 5% 5% . I

Tumn Type -

Protected Phases

Permmed Phases

Actuated Green, G(s) — X 2?0

Effective Green, g (s) .~ 0 270 L 27.0 »

Actuated g/C Ratio . 0.45 045

Clearance Time (s) " ~~& . - 4.0. .. 407407

Lane Grp Cap (vph) 166 1547

vis Ratio Prot ™ o c).257 . 022

vis Ratio Perm 0.07

vic Ratio _ ) _ 056 ~0.15__ 050

Uniform Delay, a1 . 7 A17

Progression Factor .. . _ 210~ . 0./78_ 0.8%"

Incremental Delay, 4 8T 11

Delay (s) 5 . - o 9477087

Level of Service _ A B

‘Approdch Delay {s) T 264 T 0T

Approach LOS

intersection Summary

HCM Average Control Delay ' — HCM Level of Service

HCM Volume to Capacity ratio fii . . ( o - i

Actuated Cycle Length (s) [ um of Iost fime (s)

Intersection Capacity | “Utilization "> 50.0% ICU Level of Semce

Analysis Period (min)

¢ Critical Lane Group -

Page 2
- Gannett Fleming, Inc.

10/12/2006




HCM Signalized Intersection Capacity Analysis

3: Girard Ave & Columbia Ave

2008 Build Conditions

Evening Peak Hour .

Movement

R

I NBR. SBL. " SBT . SBR

Lane Configurations 'H‘.) ‘H‘ #y
Tdeal Fiow (vphpl) —__= 1900 " 1900 1900 _, 1900 1900~ 1900 1900 1900~ 1900 __1800 19001900
Lane Width 12 1" 10 1 11 127712 12 12 11 11 11
Total Lostfime () o~ X pm——r 1t T D |
Lane Util. Factor 0.95 1.00 70, 95 B 1.00
Frt . e 0-99 Too o0 T T T 096, " j
Fit Protected 1.00 095 100 0.98
Satd. Flow (prot) 3296 1622 3323 ~ - 1645 |
Fit Permitted "1.00 0.17 1.00 0.98
Satd. Flow (perm) " 3296 2803323 1645 1
Volume {vph) 0 871 31 27 583 0 0 0 0 71 39 50
Peak-hour factor, PHF ~ 0.92° 0.95_"0.58 - 081.-0.92°.7092-0.927,0.92__0.92_086__0.56"_0.72 072
Adj. Flow (vph) _ 0 917 53 33 634 0 0 0 0 a3 _ 70 69
RTOR Reduction (vph) 0 ._. _____ T O 0 O O T T 00T 07 tar 0
Lane Group Flow (vph) 963 0 33 634 0 0 0 0 0 195 0
Heavy Vehicles (%) . 5% 5% 5%, 5% 5% 5% _ 8% 5% . 5% 5% 5% 5%
Bus Blockages (#!hr) 0 0 0 6 0 0 0 0 0 0 0 0
Parking (#/hr)~ 10 10 10 10
Turn Type _ Perm Perm
Protected Phases o ’Z’f LT L8 s J
Permitted Phases _ -8 _ 6
Actuated Green, G (s) .. 240 240 _240_ _ oo Y Dy |
Effective Green, g{s} 24.0 240 240 ' _ 280
Actuated g/C'Ratio . 0406777040040 047 i
Clearance Time (s) 4.0 407 40 ‘ - 4.0
Lane Grp Cap (vph),,_ 1318 16 1329 s et 768 f
v/s Rafio Prot c0.29 0.19 '
v/s Ratio Perm 0.11 _ - 12 %
vic Ratio 0.73 028 048 0.25
Uniform Delay, d1 ", 153 12277133 DS — X ]
Progressmn Factor 0.16 145 1.33 ' 1.00
Incremental Delay, d2 32 54719 - 0.8
Delay (s) 586 231 188 o 10.5
Level of Service A C B : . B ]
Approach Delay (s) 5.8 19.0 0.0 10.5
A B A B

T R
HCM Average Control Deiay """" ~11.0 HCM Level of Service ' B o
HCM Volume to Capacity ratio 047
Actuated Cycle Length (s) 60.0 Sum of lost time (s) o~ 8.0 __
Intersectlop Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min)’ 15 —

¢ Critical Lane Group

Page 3
Gannett Fleming, Inc.

10/12/2006



HCM Signalized Intersection Capacity Analysis ' 2008 Build Conditions
4: Girard Ave & Marlborough St ' Evening Peak Hour

Movement | W——
Lane Cont‘ guratlons

~033 1.
BTG T a074 T _ Pl —
16_ 8020 0 600 36 15 22 3% 0 0 0.

UM 00 0. 73047 10,757,067 0,927 [0.92770.92
49 32

Adj Flow (vph)
RTOR Reduction {vph)
Lane Group Flow (vph)
Heavy Vehicles (%
Parklng (#,-‘hr)

~iTum Type .- :

Protected Phases

29 54m ..................

Actuated Green, G (s) 300 30.0
Effective Green, g (s) .. 30.0 223007
Actuated g/C Ratio 0. 50 0 50 _
Clearance Time (s) B0 A0 T
Lane Grp Cap (vph) 1537

v!s Ratlo Prot :

_ 288

Level of Service
Approach Delay (8) 227
Approach LOS

jfitersection summary

HCM Average Control Delay B -
HCM Volume to Capacnty ratio &, - i
Actuated Cycle Length (s) 8.0

Intersection Capamty Utlhzatlon o AT J

Analyms Period (mln)
c Cntncat Lane " Grou

Page 4
Gannett Fleming, Inc. . 10/12/2006



HCM Unsignalized Intersection Capacity Analysis 2008 Build Conditions
5: Girard Ave & Shackamaxon Ave Evening Peak Hour

<

Move
Lane Coni’guratuons
Slgn Control T
Grade

Peak Hour Factor {
Hourly iow rae (Vo) T2
Pedestrians

Lane Width (ft) "8 =
Walklng Speed (ﬂ/s)

vC conflicting volume T, 679 5
vC1 stage 1 canf val
vC2, stage 2 confvol 100 & T R
vCu unblocked vol 579 550 835 1265 54 757 1255 214

pé queue free %
cM capacnty (vehfh) e

Volume Total
Volume Left _
Volume Right *:-. b
cSH

Volume to Capaczty S
Queue Length 95th (ft)
Controf Defay (s}

Lane LOS
Approach Delay (s)

Approach LOS

Intersection Summary
Average Delay
Intersection Capacity Utilizatio
Analysrs Period (min)
m‘w T

Page 5
Gannett Fleming, Inc. 10/12/2006



HCM Signalized Intersection Capacity Analysis 2008 Build Conditions
6: Girard Ave & Frankford Ave _ ' . Evening Peak Hour

Lane Confi guratlons ﬂ; ‘i -ﬂ‘, ' $

Ideal Flow (vphpl) o - okl 0 727900 11900721900

LaneWadth 12 11 11 11 11 11 11 11 S10 10 10
1 00

Lane Utll F

Fit Penmtted ) 0.95 1 .00 0 395 1.00 0.88 . )
Satd. Flow (perm) " sk 1622 3288 R A 1348577
Volume (vph) 157 " 594 51 43 472 28 72 306 52 55 115 101

Peak-Rour Tactor, PHE o 0.86 5. 0.5 1. 0.64 = 0.68 2. 093 7 0.72 7083, 0912070 . 0.71.,0.75 " 061

Adj. lw-"l"ao"\n}"(\}phi"w T g3 635 "0 166

Parklng {#nr)
Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s) 6.0
Actuated g/C Ratio "oz, 0.11

Clearance Time (s)
Lane Grp Cap (vph) .
w’s Ratlo Prot

w'c Ratio
Uniform Defay, d17 7277727
1. 00

Progression Factor 1 O{J Ml §§ 1 21
Incremental Delay, d2 _, 866 7.3 "B 4 3 0

Level of Service | - =0
Approach Delay (s)
Approach LOS T o

Delay (s) 1138 277

B et R AT

Intersect:on Capacny Utllizatlon 62.0% : ICU Levei of Service

[, e - e W‘TWW&’W

-"Critical Lane Group

Page 6 : .
Gannett Fleming, Inc. ‘* ' 10/12/2006



HCM Signalized Intersection Capacity Analysis 2008 Build Conditions
7: Delaware Ave & Shackamaxon Ave Evening Peak Hour

sy v ANt S S

ovement Il
Lane Confi guratlons

Lane Width
Tofal Lost time (s)

Lane Utll Factor

095 100 .
1662~ 494077 — " 1719 "
006 100 = 074 . .
11174940 7771340 T 2707 T T 1851 T
69 521

Fit Protected -
Satd. Flow (prot
FIt Perrnltted

Volume (vph}
Peak-hour factor, PHF__" At
Adj. Flow (vph) 0 2304
RTOR Reducion (voh) oo 0 oy
Lane Group Flow (vph)
Heavy Vehicles (%) " 5%
Parking (#s‘hr)

Tum Type = _fio
Protected Phases
Permitted Phases T 1o e B T
Actuated Green, G(s) 62.0 62.0 © 620

Effective Green, g (s} . e L. 6307630 — T
Actuated 1 g/C Ratio 0. ?0 0_?5 2
Clearance Time (5) = o~

Lane Grp Cap (vph) TB 3458

' 75 592

v/s Ratlo Perm
vic Ratio T
Uniform Delay, d1

Progression Factor ™ -

A6 587 450 28.6
T 00 L e .00 e 0 e 00
]

916 04 08 00 05
OG0 e BT T G I I — e ) ——5 1
ErOA e b ¢

ApproaCh e S - A.. B 5 et o iy A

[Atérsection summary Sl
HCM Average Control Delay

d Cycle Length {s) 90
|_I_pt__e_t_’_eegt_lgp__(;ep_gg_|_ty Utllizatlon o 64, ICU Level « of Serwce

Analysis Period (min) .
¢ . Critical Lane Group

T p——

Page 7 -
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* Tdeal Flow (vphpl) 221

HCM Signalized Intersection Capacity Analysis 2008 Build Conditions
8: Frankford Ave & Delaware Ave Evening Peak Hour

Rigvement

Lane Configurations

_____ 71900 71900 71900 7
Lane Width 2 12

[Total Lost time (

"_IIF" .........
S ) K

100

0.95

: = A930 T G 4836
o4 A, _ 036 1.00° 0.09 1.00
R T 1538 T T 658 T 4930 T "=:.15”4W38"36""__"_"'1
Volume (vph) 97 33 14 6 3 51 349 1983 26 55 483 85
Peak-hour factor, PHF 94T 09277074 0027 50927 0.92

Adj Flow (vph)
RTOR Reduction (vph
Lane Group Flow (vph)
Heavy Vehicles (%) Fi
Parking {#/hr)
Tumn Type
Protected Phases
Permitted Phases ™ 7%
Actuated Green G (s)
Effective Green, g (s) i

160

38 28

103 208

45.0
AT OTTATO T

Actuated g/C Ratio . 052 052
Clearance Time (s} Sare. . 6. 5075, TR e0 s 80
Lane Grp Cap (vph) 279 383 187__376 545 3287 . 80 2525
vIs Ratio Prot A7 =" : e . c0.077043 7 T J

v!s Ratio Perm

vic Ratio i 0 0.7 ?5 . 23 -
Umform Delay, d1 16.9
Progression Factor

Incremental Delay

Delay (s) 1"
Level of Serwce
*Approach Delay (s) .

______ T —
Actuated Cycle Le_rlgth (s) 90.0 Sum of"l’ostt e (5)
Intersection Capacity Utilization” - .7 70.2% CU Level of Service - <
Analysus Period (mm)

co Cntlca! Lane Group

Page 8
Gannett Fleming, Inc. 10/12/2006



i ! T

HCM Signalized Intersection Capacity Analysis ' 2008 Builq Conditions
9: Penn St & Delaware Ave ' . : Evening Peak Hour

100’“1 00

0.95 1.00 _
1719546 . 1
Satd. Flow {(perm) "~ ; 4 154 S i |
Volume (vph) 23 2335 157 49 594
Peak-hour factor, PHF, T 0.9277092%70.92 7 09277 0.91 i

Adj. Flow (vph)
RTOR Reduction {vph) =%

Lane Group Flow (vph)
Heavy Vehicles (%) ...
Parking (#/hr)
é]'um Type L
Protected Phases )
Permitted Phases T

Actuated Green, & (s)

P

Actuated giC Ratlo
. Clearance Time () ™
Lane Grp Cap (vph)
v/s Ratio Prot T
w's Ratio Perrn
vic Ratio e
Uniform Delay, a1 . . _ .
Progression Factor ;£ o0 1.00 0 o0 (1.00 i 0.?2 ;_.0.58 . _ T —
Increment IDeIay. d2 0 1 “

171 :

610 61.0
; 3q"630

17.0

81 3285

Approadh Dola

pproach Delay { (s) i

Approach LOS

Intersection Summary MR
HCM Average Control Delay

HCM Volume to Capacity ratio g2
Actuated Cycle Length (s)
Intersection Capacity Utilization T~
Ana!yms Pericd (min}
¢ Crifical Lane Grou

Sum of lost time (38)
.ICU Level of Service ___~___.

Page 9 .
Gannett Fleming, Inc. 10/12/2006



HCM Unsignalized Intersection Capacity Analysis 2008 Build Conditions

10: Laurel Ave & Frankford Ave Evening Peak Hour

® N Y
Movement EBL EBR™ NBL NBT S8BT 8BR i
Lane Configurations _
Sign Control ~ Stop —_Free _Free ]
Grade 0% 0% 0%
Volume {veh/hj 5 60 . 0. 407 2240 i
Peak Hour Factor T 042 085 0. 92 0.92° 092~ 092
Hourly flow rate (vph) .12 ™~ 71’ AR T30 ]
Pedestrians
Lane Width (ft) _ ]
Walking Speed (ﬂ!s)
Percent Blockage - 1
Right turn flare (veh)
Median type ™. —_ None ]
Median storage veh)
Upstrear signal () —— 318 77152 .
pX, platoon unblocked  0.92
vC/ conflicting volume __ 686 __ 243 243 ]
vC1 , Stage 1 conf vol
vC2 slage 2 conf vol e J
vCu unblocked vol 659 243 243
iC'single(sy____ 64 62___ 41 _ A |
{C. 2 stage (s) '
Fisy _ — 35__33__22 1
p0 queue free % a7 91 100

. ©M capacity (veh/h) _~__ 380 788 _ 1305 a
Ditection, Lane # . EB1 NB1 . oB1 — 1
Volume Total 82, 442 _ 243 ]
Volume Left 12 0 0
Volume Right”_ " ——71"" "0 """ "0 —
cSH 687 1305 1700
Volume fo Capacity . 0.12__0.00"_0.14 —
Queue Length 95th (ft) 10 0 0
Control Delay (sj .~ ~ 11 0 —00_00 i
Lane LOS
Approach Delay (s) 1__.9_:0.0 __ 00 B ]
Approach LOS B
W R ‘
Average Delay 1.2
Intersection Capacity Utilization 32.1% ICU Level of Service AT 7
Analysis Period (mm) 15

3

Page 10
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HCM Signalized Intersection Capacity Analysis 2008 Build with Mitigation

1: Girard Ave & Berks St Evening Peak Hour
Y= T ol N N BV S 2 4

Wovernont IEREIES £ 5 W 15T M EEH E WETW WETEWEH N N NETil NEN WSS SET N SBR

Lane Configurations Y M N A _

icieal Figw (vBripl) . 18007 7900 1900 1900 1800 1900 906 1900 1900 1900° 18007 1900

Lane Width _ 11 11 13 10 10 13 122 12, 12 12 12 12

Tofal Lost fime:(s).. ™~ 46 a0+ TdpTTae Tt ' '

Lane U1|I Factor 1.00 0.95 1.00 095

kit _ 100 1.00 1.08° 095 - .

Fit Protected 095 1.00 0.95 1.00 ‘

Sad-Fiow (Broty ~ * 1682 3277 71804 3005 . ‘ - ' '

Fit Permitted 095 71.00 095 1.00

Satd. Flow {permy.”" " 1682, "32777" ™ 1604 3005 T .

Volume (vph) 70 761 5 144 681 314 0 .0 0 0 0 0

Peak:houi factor, PHF__0.83:_ 089042 _ 0.79_ 096:_'0.83 082 _ 092 092 _092_ 092, 0382

Adi. Flow (vph) 84 855 12 182 709 378 0 0 0 o o o0

RTOR Reduction (vph) 0" 1 0 9 17 . 0.0 0 0 0 v 0

Lane Group Flow (vph) 84 866 0 182 970 0 o o0 o0 0 0o 0

Heavy Vehicles (%) 5% 5% 6% 5% Y 5% 5% 5% 5% 5%, 5% 5% 5%

Bus Blockages (#/hr) 0 8 0 0 [} 0 0 0 0 0 ] 0

Parking. (#/hr) " i 10 - [ ' 10 10

Turn Type Prot Prot .

Protécted:Phasés . 7 3 3 B ) LT

Permitted Phases

AdlUated Gigen, G () 260 300, T gooTReGT - TeeUTITRYT. T T

Effective Green, g (s) 210 310 210 31.0

Adtustéd.a/CRatio 0387 (.52 _ 035" 0582 | N

Clearance Time (s) 5.0 5.0 5.0 5.0

LéRe Gfp Gap (veh), 582 1693 561 1553 !

v/s Ratio Prot 0.05 026 c0.11 co 32 i

\{I'S 'F{a‘ﬁa‘perm“ - f = -r- .... -......:.-.... . — A aETE —__-.L—- :_-. i - ,ﬂ a _:_ -

vic Ratio 0.14 0.51 “032 062 i

Unifgrm Detay,d1 33 85 ~ 7 143 0377 A,

Progression Factor 1.07 022 1.00 -1.00

incieffientdl Deldy, 2 | | 0F°, 097 Tt ST 19 T LTIl T

Delay (s) ' 147 30 158 123

Lével of Service | B A B g8 ' i

Approach Delay (s) ' 40 12.8 0.0 0.0

Approach LOS R U - TREA T TR TART T

Imersecﬂon Summary . o .
HCM Average Control Delay 9.0  HCM Lavel ol Service A
HCM Volume to Capacity ratio 0.50

Actuated Cycié Ledigth {5 60.0  Sumioflostlime (8). _ 8.0
Intersection Capacity Utilization 42.2% ICU Level of Service A

Py - P . N - R R O e Y

Analysis'Period {min} — 15

¢ Critical Lane Group

G:\6887 Sugarhouse Casino\Synchro\Build with Mit\2008 Build with Mitigation.sy?
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HCM Signalized Intersection Capacity Analysis 2008 Build with Mitigation
2: Girard Ave & Montgomery Ave Evening Peak Hour

sy v Nt A
Movement I FE O W EB T FER K WEIWWETZWER NG NBT A NER W SETMFSETINSEH
Lane Configurations L 0 S T ) &
idéal Flow (VpRiph = °* 1900° "T900° 1900 1900 39900 1800° 900 71900 1900 1900 '1900° 1900
Lane Width 1215 15 12 12 2 11 1111 d2 12 12
Total Lost fime (8); Toal 40 40 L = ' T 40
Lane Util. Factor - 0.95 1.00 085 , 1.00
o M0 T oM00 140 _ GO
Fit Protected - T 100 095 1.00 ' 0.98
Satd: Flow:(pret) ., .- 3764 _ R e o T e
Fit Permitted 1.00 ™ 020 1.00 0.98
Sdid. Flow.(perm)..... .. 37647 . " 369 3438 S T 1680
Volume (vph) 0 774 18 18 664 0 "0 0 0 "'s63 25 48
Peak-hour factor, PHF 0,92 084" 061 071 086 092, 0927092 092 083 075 080

Adj. Flow (vph) 0 o1 30 25 772 0 -0 0 0 76 33 53
0
4

RTOR Reduction (vph) ~ 07" 4 .0 0. 0. 0 .0 9@ 0 o 29

Lane Group Flow (vph) 0 947 0 25 772 o 0 0 0 0 133
Heawy venicles (%) * 5% _ 3% 5% 5% 5% 5% 5%, 5% 5% 5% B% 5%
Parking (#/Mhr) 10 10 10
Turn'Type _ - . ..Pem _ _ Perm
Protected Phases - '

Pdimitted PRagés ™~ o B

Actuated Green, G (s) 27.0 27.0 27.0

Efteciive Green, g (s), ™ % 27.0 270 27.0

Actuated g/C Ratio 0.45 045 045 o

Clearance Time (s) ™™ """ 4,077 " ™" ~ 40 40 ~ "=

Lane Grp Cap (vph) 1694 166 1547

VA Bt PRl T T .25 022

v/s Ratio Perm ] 0.07

viéRalo , " "NT 7T 0B 045 050

Uniform Delay, d1 - 12.1 87 1.7

ProgresslonFactar ™ . 041" "~ 7049 048

Incrementa! Delay, dz 0.9 1.6 0.9

Delay (s) - .. .. B8 _ 64_85 _

Level of Service i A A A

Apiproach Délay (8) ke -85 00

Approach LOS A A A

intersection Summaw_
HCM Average Control Delay 6.6 HCM Level of Service g
HCM Volumie to Capdcityralie- ™ ™ g3g = =~~~ T
Actuated Cycle Length (s) T 80.0 Sum of lost time (s)

500%  IGU Level of Service,
Analysis Period (rmn) : 15
€ Critical Lahe Giroud
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HCM Signalized Intersection Capacity Analysis 2008 Build with Mitigation
3: Girard Ave & Columbia Ave . Evening Peak Hour

Mavermen WEBLS EBTAE WEER WBT.

Lane Configurations I § 5 &4 - & N

ideat Flow (vohpl) © ™ 1900 4900 1900 19007 1900 900. .1900 4900 1900 1900 1900 1800

Lane Width 12 1 10 11 11 12 12 12 12 1 " N

Total Lasttime (87 . o . 40 o ag, 4 e o T 4:0-

L.ane Util. Factor 0.95 1.00 095 _ _ _ 100

Fito LT \“;wf ) Tog foom T T T 0T 0 aE8es L

Fit Protected 1.00 0.95 1.00 _ 0.98

Sald. Figw (prot) 7 ¥ U BBEETTTT T TSR BRI T e v mT T T T T g

Fit Permmed . - 1.00 0.17 1.00 ) , 0.98

Satd; Fiowipsitny. © 7 “SEPGeT T Y 708§ Bapg v v v wivmbwes me T . 1645:

Volume (vph) ¢ 87 31 27 583 71 39 50

Pedk-nourfactor, PHF "~ 0927 70,95 ™ 015870817 0.92 088 0Obe’ 072
" Adi. Flow (vph) 0 917 53 33 83 70 69

RTORReduction (vphy™ o™ 7, 0" ™6 I
Lane Group Flow (vph) "0 963 0 33 634 0. o 1ss
Healy Veniolgs (%), . 6% 5% 5% 5% .., 5% . 5% ‘”’”5% 5% TR 5% %Y B% -
Bus Blockages (#/hr) 0.0 0 6 0

Parking (#mns. Lt R | T o T s 10
Tum Type . Perm Perm

Pfotacted Phases™ ™ "~ T8 B D _ R - £
Permitted Phases 8 ; _ 6 .
Acfustéa Gréen, GY8)! @40 oA, BT T T T T T 286t
Effective Green, g (s) ‘ 24.0 T oa. 0 240 280
Adtualed g/CRatc” | 0400 0 G40 g0 " 0 T T L RRSER ¢ -7 A
Ciearance Time () 4.0 40 40 4.0 _
Lane Grp,Cap.(vph) ~ 188 T a6 css29 0 - 768
v/s Ratio Prot c0.29 0.19 ) o
vis Ratio Perin,| “__WWM;;MW R E & SO R ¢ - A
vic Ratio 073 0.28 0.48 028
Uniform Delay, df T &R0 T U422 syttt T T 87
Progression Factor 0.25 T0.54" 0.55 _ _ 1.00
Incremental Delay, d2 =~ ™32 ‘“M AT A e S
Delay (s) T 70 ’ 12.0 8.4 ' ) 10.5
Level'ol.Savice ~ ““W A AR - IO - S " 1

Approach Delay (s}
Approach LOS

IaTEeclion Summary

E—T)

HEM Average Conitrol Defay’ 8.0

HCM Volume to Capacity ratio - -0.47

ALtudtsd Cytlo LERGH (S) 60:0° | Sumoflosttimefs)™ 7" TERr T T T,
Intersection Capacity Utllizqtlon . 40 B% " ICU Level of Ser\nce B AT _
Analysis: Period (miny- R I TR S T ey

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis _ 2008 Build with Mitigation
4: Girard Ave & Marlborough St Evening Peak Hour

S R W WETAWER M NEM BTN BRENSEIWSET SRR
Lane Configurations N ‘M‘ o b X -
1dealFlow (vphpl). ~ 1900° 1900 1500 <4966 1906 4900 1960 1906 1800 1800 1900, 1900
Lane Width 11 11 11 11 11 .1 11 1 N 12 12 12
Total Losttime (s), . - 40 40 7.7 ‘4" 7 4e o
Lana Util. Factor 1.00 095 095 - 1.00 ~

B L e W 100906 T U098 T 094

Fit Protected 095 1.00 : 1.00 0.99

Gatd Flow (prot}* ™~ ™ 1662 3078 ™0 v gggg T Mo N Teqfen T T e -
Fit Permitted 033 1.00 1.00 0. 99 N N
Satd: Flow (permij: ™ 576 3074, T 3289 - T qBI8T T T e L
Volume (vph) 16 802 ~ 0 0 600 36 15 22 3 o0 0 0O
Peakour factor, PHF ~ 046 085 092" 0927, 680 _ 678 047 075 067 08277092 092
Adj, Flow (voh) 35 844 0 0 667 49 32 29 54 0 0 0
RTOAReduction (vph), ™. 0,7 "0* "T{if-i;?’*“'“’“':f‘f;O-.’?Ti:i;“’s ORI < Bt o« B NV ENNNS < B MY
Lane Group Flow {(vph) 35 844 0 0 707 -0 0 ¢1n- 0o o 0 0
Heavy VehicleE %), 5% 5% 5% .0 B5% 5% .. 5%, . 5% 5% 5% 5% . 8% 5%
Parking (#/hr) 30 . 10 10 10

Tumdype: D PEM i e PEIME T T T et A
Protected Phases 4 o 8 ' 2

Permifted Phasgs,™ =~ "4 To T oo e e T
Actuated Green, G (s) 300 300 ) 300 _ 220 _
Ettéctivé'Green, ¢(s),, 30,0 8o _ """ 7 800 T, T 2200 T T o
Actuated g/C Ratio ' 0.50 0.50 ] 0.50 0.37 o o
Clearance Ties). ~ " %0 . "400 ~ - 40 .. .oo s4fe 7 T T

Lane Grp Cap (vph) 288 1537 T 1645 593 T

v/§RatioPraft & £0.27- ‘ R o1~ A ot
vis Ratio Perm - 0.06 005 _

vic-REtioT JRE 4 - X - A ¢ 7' RS ASU + & I S o

Uniform Delay, d1 80 103" ' 9.6 12.7 _ _
Progréssion Factor 04048 Tt Y o7 ot %0 0 0 T T
Incremental Delay. d2 0 7 127 ' 0.7 5 0.5

Delay (s}, - L B S 7. Sapiiecwgui | DI o i
Levet of Service A A A ) B

ApproachiDelay (s) ~ ™ U T e Tt TIUZ R Rlel TR U TAdAr T X S
Approach LOS A A B A
S R RO c

HCM Average Control Delay . o

HCM Volume s Capatity vatia ™, o o o
Actuated Cycle Length (s) . umn ot lost time (s) 8.0 N
Intergection. Capacity UtiliZation = 33:0%: ECU Levei of: Serwce A T
Analys:s Period (min) 1, 0 e
¢ Crilical Lane Group, '« ™ 77 TmTemmemmsmses e e o e e ET
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HCM Unsignalized Intersection Capacity Analysis - 2008 Build with Mitigation
5: Girard Ave & Shackamaxon Ave Evening Peak Hour

A2 ey A8t 2SN/
Movernent MR =5 W ER M EEH W WS WETA WER I N NS T I NEE N SEMESET M SER
Lane Configurations b I T -
SignContrat "™ ~ ~ ° Free: “Free. "7 T Stop Stop
Grade 0% 0% 0% 0%

-

voluné (véhh) 10 _ 865 26 25° 5427 45 _ "0 0 0 o 0 0

Tt

-

Peak Hour Factor ~ 0.63 “0.86 068 063 087 081 092 092 092 082 092 092
Hourlyflow rats (VpRY© 16 773° 38 40 823 6 0. O O 07N 0 0
Pedestrians - ) '
Lane Wldfh (ﬂ) . e
Walkmg Speed {ft/s}
Percent-Blockage
Right turn flare {veh) _
Médidn-type. . L T . Noris
Medlan storage veh)
LT e I+ T T '
0.93 : 0.87 087 083 087 0.93
BTgUew i e VBT v e e o0 YE85  AQBTT140° 1573 330
vC1 stage’ 1 qont vol
vC2, stage 2.confval. . _ ‘ . ,
vCu, unblocked vol 579 1276 87 777 1266 214
iC 3inble(s)” ~ 4277 . T deT T 76 T 66 70077666 T
tC, 2 stage (s} :
iF ) COTRRTTTIIT itpm T WE &Y & 460 40 94
PO queus free % - 98 _ 100 100 100
. €M capacity (veh/h) e gpee 812 T To0E ST L v b i Rt - 4

e

Diréction; Lahe # 1 ,EB- I"E"ﬁm'ﬁmm--

VolumeTotdl _ . 403 425 40 415 263

Volume Left 16 (¢} 40 0 0

Volume Right  ~ 077738 TR ¢ B T

cSH 902 1700 812 1700 1700
.02 701257 005 024 Q1B

Queue Length 95th (ft) 1

Gontrol Délay(s). 08} '0i0

Lane LOS A

Approach Delay (s}

Approach LOS

interSection.Summar

Average Delay '

1ntersection- Capacity-Utllization = -29: 7%, .. ICU Leval &f Setvice

Analysis Period (min)_ L 15 ’ -

. (G:\6887 Sugarhouse Casino\Synchro\Build with Mif\2008 Build with Mitigation.sy?
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HCM Signalized Intersection Capacity Analysis
6: Girard Ave & Frankford Ave

2008 Build with Mitigation
Evening Peak Hour

A Ny v ANt A/

et ¥ MR T R Y WE R EWER M N B TR NG W SET W SETESER
Lane Configurations X AL 5 4 _ & &
ideal Flow {vphpl) ~ 1960 {1908 1900 " 1860° 1900 1900 1900 1800 1300 1900 1900. "1900
Lana Width 12 11 11 1 11 11 11 11 11 10 10 10
Total Losttime (s) ___ 40 4.0 40" T40 4.0 4.0
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00
Fit 100 D8 100 099 0.98- 0,94
Fit Protected _ 095 1.00 0.95 1 .00 0.99 0.99
Safd. Flow (pra) ™ ™™ 9719 3267 i622™ 3288" 1699 1578
Flt Perm itted 095 1.Q0 095 1.00 0.84 0.79
Satd. Flow (perm) 1719 3267 1622 ™ 3288 _ 1447 1265. _
Volume (vph) 157 594 51 43 472 28 72 . 305 52 55 115 101
Paak-hour taglor, PHE  0.86 095 U4 068 083 072 085 081 ‘070 071 075 06«
Adj Flow (vph) 183 625 80 ~ 63 508 39 87 335 74 77 153 186
RTOR Reduction {wvph) "0~ "16° 0: g 10 o o 107 0 0 44 0
Lane Group Flow (vph) 183 689 0 83 537 0 0 48 - O 0 352 0
Heéavy VEhicls (%), 5% 5%._ 5% .. 5% _5% 5% 5% 5% 5% 5% _ 5% 5%
Bus Blockages (#/hr) 0 0 0 6 0 0 0 0 0 0 0 0
Parking, (#/hr)” _ 1w " " 10 D
Turn Type Prot Prot Perm Perm
Ptotected Phases’ B A 3 a8 2 _ 8-
Permitted Phases 4 2 6
Attuatéd.Gréen,G(s) _ 8.0 _ 18.0; T 1807 - 200 =T 20.0
Effective Green, g (s) 8.0 180 80 190 21.0 210 )
Actiated 9/CRatlo 013 082 | 7 413 082 08 . 7T 03
Clearance Time (s) 4.0 5.0 40 5.0 5.0 5.0
Lane.Grp.Cap (vph) 229 1035 216 1041, _506 .. < P
vfs Ratio Prot c0.11 0.04 0.6
/s Ratio Perfi __ e 7 7T c0:34° 028
v/c Ratio 0.80 067 0.29 0.52 0.96 0.80
Uniform Delay, d1 252 477 234 167 18.91 17.6”
Progress:on Factor 1.00 1.00 054 092 1.00 1.00
incrementalDelay, d2° 248 ™ 34" =~ 7 32T NaTTTT T2 TTTT TR
Delay {s) 49, 8 21 1 159 17.0 50.2 N3
Levelof Sérvice™ ~ D G B B >} B} ok
Approach Delay (s) 27.0 16.9 50 2 31.3
Appreaci LOS ™ . _ _ G R : oS o e 78
Intersection Summary — ' o
HCM-Average Contral Delay _ 300 HCM Leval of Service C
HCM Volume to Capacity ratio 0.82 o
Actuated Cycle Length (s), 60.0 Sum of losf time (s} 12,0
Intersection Capaclty Utilization 62 0% ICU Level of Service B
Analysis Period-{fmin) 157 !

c Cntical Lane Group
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HCM Signalized Intersection Capacity Analysis 2008 Build with Mitigation
. 7: Delaware Ave & Shackamaxon Ave Evening Peak Hour

R IR AR N AR

- Movemen: Surnmaital oLl E 5T B EER B WE R WETE WERWINE

Lane Configurations 1-?1:5; 5 M ) . L.
lagal Elow(vphiph) "~ 1900° 1800 1800 71900 900" 49007 1900 1800 3900 1900 "1900: 4900
Lane Width 13 12 13 11 12 12 12 12 12 16 16 16
TotalLost fime(s) Y SR H) Ead ¥ iy 40T 4, 40, L
Lane Util. Factor 0.91 1.00 0.91 1.00 - 088 T100
LA 100 100 _,'J';QO'{' T el T 08s 092"

Fit Protected ' 1.00 - 085 1.00 0.95 1.00 0.98

SaR Flow (ot ™ 7 i4930° " 168274940, 0 C 1719 _ 2707 - AB4R. T

Fit Permitted N 100 . 095 1.00 0.80 1.00 098

Satd. Fiow (perm) ° . 4930, . 18RI TTEGEG TTTTTTTTHASETTTT B0 1 484G
Volume (vph) 0 2097 28 69 521 . 0 29 0 166 18 0 27
Pedk-hourfactor, PHE  0/92. 0ig1 0192 "0.92°  0:88 ™0ig2  0/92, <0.92:0.92™ 6:82 092770.82
Ad]. Flow (vph) 0 2304 30 75 592 00 32 0 180 20 0 29
RTORReduchan (Vphy ™ 6™ 1 - 4§ -~ o776 '~ 6 70« ™@r 4~ TiTTdT "o

Lane Group Flow (vph) 0 2333 0 75 592 O 82 0 176 0 25 0
Heavy Vehlcles (%) "~ Ti5%T (B% TR TR E% T 5% 5% 5% 5% 5% 5% 5%

Parking (#hr) _ o ' 10 10

TufTyee | . e BOOE T glistom custom, " Perm

Protected Phases -3 8 23 . 6 _

Pérmitled PHages & Tt e g T s m*gr R tata

Actuated Green, G (s) 49.0 _ 120 66.0 . 130 31.0 140

Effective Green, g (8) ™ 77 77800 T 43.07 6707 0 R 3 MG I3
. Actuated g/C Ratio ' 056 0.14 074 017 036 . 017

Clearance Time(sy™™ "« 608 B0 5.0 - D~ o

Lane Grp Cap (vph) 2739 240 3678 242 962 308

UsBaioProt © TT v T 008 oqZ TTTUTT T Tlor T T TR

c0.47 ' 0.02 ' 0.0

e Ralio. ‘“‘f“ EERE 1 [ 08T 08T 0 043 eI K S « o

Uniform Delay.d1 16.9 345 - 33 32.0 20.0 31.7

Progression FaGtor™ "™ ¥ 020 T T T W00 M007 100 7 TTROONTITT007

Incremental Delay, d2 2.6 34 01 1.1 0.4 05

Oelay (5)°2 T _LSTESTTTTTa7.9. a8 T 7 ma T et

Level of Service . A D A c C - C

ApBroach DeIaY Sy ool T TR T gy T @ T msan T

Approach LOS A A C . C

- ntergaction-Summary N e

HCM Average Control Delay 8.8 HCM Level of Service ' A

HC o Capailyrallo™ " TG 64, L ,.

Actuated CycIeL gth (s) 90.0 Sum of lost time {s) . 120

Intersection Cagacity Utilizatioh T 64:3%;  __ICU Levelof.Sefiice . T B

Analysis Period {min) BT o " L

€. Ghitical Lane. Grolp,

- R T
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HCM Slgnahzed Intersection Capacity Analysis

8: Frankford Ave & Delaware Ave

2008 Build with Mitigation

Evening Peak Hour

Mavementl

Hk)n\_f)(mkftf

Lane Configurations
Ideal Fow'(vahp!)
Lane Width
Total.Lost fime (§): _
Lane Util. Factor

Flt Protected

Satd. Flow (prot)
Fit Permitted

Satd. Fiow, (perm)’

w00 OB7T
0.95 099

1550

1960
12
40
1.00

. 098
0.97

vfr
600
12
4.0
1.00

1900
13

1900
15_

"4.00°

1530
0.95

1 567
0.9
1587

-0.82
1424

1860

ER w"e?oi‘“—

M‘Fs
1900
12 12
g 407 40
1.00 100 091
085 T00 100
1.00 095 1.00
1538, 1719 4530
100 095" 100
538;., 1710 4930

1900 "1600™
12

12

1900

12

% M

1800 1900
12 12
4.0 ;.54.0:-“'. -

1900
12

100 091

7007 '0.98:
0.95 1.00

47497, 4836

0.95 .
1719 .4836:

Volume (vph})
Peak:hourtadtar; PRF’
Adj. Flow (vph)

RTOR Reduction{vehy =

Lane Group Flow (vph)
Heavy VeRitles(%):
Parking (it/h N

97 33 1 54 6

[P

3 51 349 1983

6827 082 092 080 0.85"

103
103
10 _

36

10
5%

80
5% 5%

10

R e e

3__.85_ 388 2087

26

0.92

28

55 483 55

92" 083 0.68

60 519 85

0 i
o 12
5% 5% .5%.

e

5%

" i e, 6
388 21 14~
.59/0 Y

>
Ts%)

0T 2850
60 579 0
BHTT 5%

Tl Type:
Protecied Phases

'=_F‘;er__r'ﬁE

-custom-

Permttled Piases”
Actuated Green, G (s)
Efféctive’Green, gi(s) :
Actuated g/C Ratio

Clearance Tifa (8) "

170

17_.0
190771907 2190
021 021 0.21

kot 6%0 W 6 O f@gm“mxs@vws 0 e

18.0

custom  Proty
7 4
18.0 300 490
_19.00 310 510
0.21 034 057

s g e Ay e A A e T paia

50LTB0T

7.0
0.09
,5'._0:‘-

Lane Grp Cap (vph)
‘vis Ratio Prot

v/s Aatio Perrn

vic Rati ~

Uniform Delay, d1
Progréssion Eacior. |

Incremenlal Delay, d2

Delay (s) ‘

Level of Service
Approach Oelay (sy ™
Approach LOS

. 304

319 a3 301

TR

c0.07
032" ‘024
295
100“’1 00*
27 '

0.01
L0.03
28 _2

x:;v& T 31 7

325 592 2794
T G023 T c0.43
0.01 :
04
28.2
1:00,
02,

066 _0.76 _
250 148"
0 va 067

1.3

ﬁ a0

B
13477

153"

L 0037 01

0397 _ 088 o )
387 243
1,08, 01897
74 07
492:, 223"
D C
EE-” v

b

HCM Average Control Delay
HGM Volunie 1o Capacily fatio®

Actuated Cycle Length (s)
intersection Capacity Utilizatisn,

Analyms Period (min)

¢ Ciilical Lane Group.,

o, B

) HCM Level of Serwce

e CHen aet e, EER

702% .

sum ot lost tlme (s)
ICULavel of Serwce
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HCM Signalized Intersection Capacity Analysis

9 Penn St & Delaware Ave

2008 Build with Mitigation
Evening Peak Hour

( h T r>
Lane Configurations "i’ B ﬂt ) ‘i ‘Mf‘
[deal Flow (vphply 1900 4900 900 1900 {1900 1900 )
Lane Width 16 12 12 12 12 12
Total Lost ime:(s) T 4.0 T 40 © 40 40
Lane Util. Factor 1.00 0.91 . 1.00 091
Fr w098 0.69 T 0o 100° T
Fit Protected 0.6, 1.00 095 1.00 o
Satd. Flow {proty 1935 Bk 1719 4683 R *
Flt Permltted 0.96 - 1.00 006 1.00
Satd. Flow {permy™ "~ "1983™" ™" 483" =" {5 4@y m v o Mmoo
Volume (vph) 83 23 2335 157 49 594 . )
Pedk:hour factor, PHF~ 044  0:92 0.92 “ 082" 092 081~ ' - '
Adj, Flow (vph) 189 25 2538 171 53 653
RTOR Reduction {vph) 5 [+} 8" 0 0.0 - - -
Lane Group Flow (vph) 209 0 2701 0 53 653
Heavy Vehicles (%) ™ 5% 5% 5% 5% 5% 5% , ° N " Y
Parking (#/hr) 10 10
Turiy Typs. o Pérm
Protected Phases - 8 2 _ 6
Permitied Phases’ e -
Actuated Green, G (s) 11.0 €7.0 87.0 67.0
Efiective.Green, (5}  13.0° 6907 69.0- 6907 " : ?
Actuated g/C Ratlo 0.14 0.77 077 077
Clearanté Timé (s) 6.0. 780 T 60 60 ST i -
Lane Grp Cap (vph) 279 3751 81 3598
visRalioProl” ~ 7 T TEOWAT TV Te0 85T T T YN gNg T T T e e e
v/s Ratio Perm ‘051 ' .
vicRatio.  _ BFs " 072 065 “018 - -
Uniform Delay, d1 36.9 55 49 28
Progréssion Féctor . .00, ~  1.00 ™69 024 0 T
Incremental Delay, 2 16.7 1.2 322 01
Detay (3) 537 87 405 08
Leveal of Service 0 A oD - A
Approath DBy (8)  B37 &7, T T 3agc <. o7 Tt
Approach LOS D A : A

Intersection-Summary.

HCM Average Control Delay 89

HCM Voiiime t6-Capacity ratlo |
Actuated Cycle Length {s)
Intersectioh Capacity Utiilzation ~ -
Analysis Period {min)

¢ Critical Lane Group

HCM Leve'l 'of Service.

072 _ i e s m
90.0 Sum of lost time (s) 8.0 _
“613% ° ICU Level of Service B
15 '
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HCM Unsignalized Intersection Capacity Analysis 2008 Build with Mitigation
10: Laurel Ave & Frankford Ave Evening Peak Hour

2y« 4

Mavemant N R (W ESR I NE(WNETEESBT Ml SN I
Lane Configurations il S d 0k _

Sign.Control Slop Free TFr}ae__ : * )

Grade 0% 0% 0% |

Volume (vehh) “ Tt g0 .0f 407 224 RSt T e

Peak Hour Factor 042 085 092 092 092 0. 92 )
Hourly flow fate:(vpt) 120 71 0 442 TE 077" ‘ .

Pedestrians ' :

Lahe -Width (ft}
Walking Speed (ft/s)

Pércent Blockage ' o v Sm matem s s e
R_ight tum flare (veh)

Mediantype. = .~ None . i S, -
Median storage veh) . o . ,

______ - wg s T
pX, platoon unblocked S _
vC, conflicting Voldme™ 686 243" 243 ©  © ° T TR

vC1 stage 1 conf vol

- - - - RS St im0 s w s e oo AR “": b et . -
vC2, stage 2 conti vot i i — - N -

vCu, unblocked vol '636' 243 243 e
Cangle () © T BA 62, a1 T . T emwss e e
1C, 2 stage (s)

e TTTrsyTUaey T T o oo =

po queua free % 97 91 100

cM capadity (vehm) ™ ™ ~ag8” '7"'&'3‘- 1305 ‘ S ‘ . T
‘Birsction’.Lane # I £G f T

Volume Total,  _ = . B2 442 2{13 _ _ _ L
Volume Left - 12 0 0 ' ; o . )
VolumeAlght 77" 73 " p* g T 7T T T oeTT T T T e
¢SH 695 1305 1700 _

Voliméto Capacity”™ 0.1 000" 014 ™ O T *® e .
Queue Length 95th (ﬂ)ﬁ 10 0 0 ‘ . o _
Cutitrol Delay(s) ™ 7" 10%., 00 007 "N ,«: - o . D e e o
Lane LOS B : .
Approach Delsy(sy ~ 108° 64 G0 TTTve - T ST '
Approach LOS B .

Tntersection Summary B i o P i

Average Delay 1.2 ‘

Intersection Capacity. Utilization " 321%' ICULevélof Seivice A T
Analysis Period (min) 15

G:\46887 Sugarﬁouse Casino\Synchro\Build with Mit2008 Build with Mitigation.sy7
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HCM Signalized intersection Capacity Analysis

2009 Build Condition

1: Girard Ave & Berks St Evening Peak Hour
sy rm N b A ML S

Wisvement MEMRMSIEN © 01758 =5 T E5R W /B W WET A WER I N NETANER M SE W GBT M SBR
Lane Configurations L 3 5 M B o
Ideal Flow (vphpl) ~~ ™ 1900 1800~ 1900, 1900 1800 1900 _ 1900 1900 1900 1900 1900° 1900
Lane Width _ 11 11 13 10 10 13 12 12 12 12 12 12
Total Lost time (8) 400 40 40 40 T
Lane Util. Factor 1.00 0.95 1 00 095 o
F” T 1000 1.00 T 00 085 St - .
Fit Protected 095 100 085 1.00 _
Said, Flow {prot) 1662, 3277777 C™ 3604 Foo2 . N
Fit Permitted 095 1.00 095 1.00
Satd. Floiv {perm)” 16627 8277 . 1604° 3002: . o ,
Volume (vph) 71 769 5 83 666 317 0 0 0 0o 0 0
Peak-hourfagior, PHF™ 0:83: 089 042 679 096 083 082 092 092 092 _092_ 092
Ad] Flow (vph) 86 864 12 7105 694 382 0 0 R 0 0 0
HTOR.feduction (vph). T2 0- 0 8 o ©°o ©O 0 0 a 0
Lane Group Flow (vph) 86 874 ¢ 105 968 0 0 0 o o 0o 0
Heavy Vehidles(%) ~ 5% 5% . 5% 5% $S% 5% 5% 5% 5% 5% 5% 5%
Bus Blockages (#/hr) 0 6 0 0 € .0 0. 90 0 0 0 0
Parking (#/%f) o i 9 == 10 10
Tum Type Prot Prot )
Protected Phases™ " 77 4 8, LB T
Permitted Phases - ' '
Actuated Green, G (Y _ 80 .420 8,0. 4210 o mrTe
Effective Green, g (s) 80 43.0 90 43.0
Actuated ¢/C Ratic 015 0.72 015 .72 e "
Clearance Time (s) 5.0 5.0 5.0 5.0

. kaneGrp Cap (vph) = 249 2349 24121517 o
v/s Ratio Prot 0.05 o027 €0.07 ¢0.32
vis Ratio Perm L T Poomme————
vic Rato 035 037 044 045
Unitorm Delay. d1 22§ a3 232 38 . )
Progression Factor. 0.72 0. a6 100 1.00
incrémeéntal Deldgy, d2 372 ~ 04" ©5e 0 T
Delay (s) 197° 19 288 4.2
Level of Service BT TOA C A

. Approach Delay (s) 35 ) 6.4 0.0 00
Approach LOS —_ . & A - AT

tersection Summary -
HCM Average Caontrol Délay. _

HCM Lével of Service

HCM Volume to Capacity ratio 0.45 i
Actuated Cycle Length (s)’ 60.0 " Sum oflost time (5).”™ 80
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysls Perlods(miny™ " ™ ™7 "T15 o T

¢ Critical Lane Group
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MCM Signalized Intersection Capacity Analysis

2: Girard Ave & Montgomery Ave

2009 Build Condition
Evening Peak Hour

O T AN
Movermen! INEEESNE -5 WEFET A ESH M WECE WBTA WER NS NET R NSR I Ss(WSBTE S8R

T

>

<

Lane Configurations
ideal Flow-{(vphpl)
Lane Width

Total Loét time (§)
Lane Ut:l Factor

Ft -
Fit Protected

Satd. Fiow {prot)

Fit Permitted
Said,.Flow (perm)

1800

A
1900
12 15

4:0

0.95

1.00

3764,

100
, 3764

160, *

5 M

1900 1900 _1900
15 12 12
40 40

1.00 095

$.00 T 1.00

0.95 1.00

020 1.00
362 7 3438

1719 3438

tan0
12

1900.
11

1900

1

1900

4
1900

1" 12 12

4.0

1.00

1900.

1909
12

=096

0.e8
_1689-
0.98
1689

Volume (vph)

Peak:hour factor, PHF

Adj. Flow {(vph)

RTOR Raductlan {vph)
L.ane Group Flow (vph)

Heavy Véhiclés (%)
Parking (#hr)

0.92

0 781

0 930

L
0 956
§%.

5%

0:847

At o

18 18 648

061 071
30 25 753
0 o 0
0 25
5% 5%
10

5%

0.86.

753 o 0

-0.

0.82. 092 092 083

0 .
0

-

Lowe A e

0
5%

0
0

0 _

0
5%

0 63 25

0 76 33
0 0

% 5:?‘0.
10

5%

133
S%;

a9
0.90
54
0
0
5%
10

Turmn Type.
Protected Phases
Parmittéd Phases

Actuated Green, G (s)

Eftective Gréen, ¢.(s)
Actuated gIC Ratio
Ciearance Time {s)

. 4 -

270

2710
0:45

i

Perm

8 -

[T ———

g
27.0
270
0.45

27.0
270
0.45

- -

40" 40’

.

Lane Grp Cap (vph)

v/s Ratio Perm

v/c Ratio ™

Uniform Delay, di
Progression Factcr

Incremental Delay, d2 ;

Delay (s) _
Level of Service

Approdch Delay (§)

Approach LOS

1694

0.56"

12 2
2.09

1.0

26.4
c
26.4
C

163 1547

022

'0.49

97 11.6

0.83

1 8
9.5
A B

1.0

= i06°

B

107

Intersection Sitmmary “

HCM Average Control Delay
HCM Véiume fo Capacity ratlo

18.7
"0.38

HCM Level of Service

Actuated Cyc;le Length (s) 60.0
infersection Capaclty Utilization = ™™ 50.0%.
Analysis Period {min} 15
¢ Chilical Lane Group

Sum of lost time (S) ) ' _
ICU Level of Service ™ ™~
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HCM Signalized Intersection Capacity Analysis
3: Girard Ave & Columbia Ave

2008 Build Condition
Evening Peak Hour

2y ¢ v NN

t ~» >

! 7

Movement I ST S T R R WD WETE WER M NE W NE T NER I SELMN SETM SER
Lane Configurahons ) s N M o o &
ideal Flow {vphp!) ig00 1900 1900 1800. 1900 18900 19001960 1900 1900 1900 1800
Lane Width 12 11 10 1 11 12 12 12 12 11 11 11
Tatal Losttime (s) 4.0 40 40 4.0

Lane Util, Factor 0.95 1.00 085 1.00

Frt. C 088 100 1.00 N

Flt Protected 1.00 095 1.00 0.98

Satd. Flow (prof)™ ™ 3206 {622 3323 1644

Fit Permitted 1.00 - 017 1.00 ~ 098

Satd: Flow (perm) 3286 285 -3323 T T T T U644
Volume {vph) 0 8ar9 k) 27 567 0 0 0 0 72 40 = 51
Peak-hour factor, PAF" 092 0.95 858 081 092 092 092 092 092 086 0:56 0:72
Adj. Flow {vph) 0 925 53 33 616 0 0 0 0 84 71 71
RTOR: Reduction {vph) 0" "7 T - 07T 0" o [ I ] o0 o 28 0
Lane Group Flow (vph} o 9N 0 33 616 0 0o o 0 ¢ 198 o
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% . 5% 5% 5%
Bus Blockages (#fhr) 0 0 0 8 0 0 0 0 0 0 0 0
Parking (#hr) - " 107 o1 10: 10
Turn Type Perm . Perm

Protecied Phasés 4 8’ - ' [
Permitted Phases 8 6

Actuated Green, G (s) . 28,0 (240 240 .. 280
Effective Green, g {s) 24.0 240 240 28.0
Actuatéd g/C:Ratio 040 040 040 T T 047
Clearance Time (s) 4.0 40 40 4.0

Lane Grp Cap (vph)- 1318 114 1329 767

v/s Ratio Prot ' c0.29 0.19

vs Ratid.Perm . 012 _ 6.12

v/c Ratio ' 0.74 029 0.46 0.26
Upitigiri D8lay, o 5.3 122 133 . 97_
Progression Factor 0.16 142 1.3 1.00
incremental Delay, d2 3.3 87 1.0 ” 08

Delay (s) 5.7 230 184 ‘ 105
Level-of Service "A N o R - 3 3]
Approach Delay (s) 57 18.6 0.0 , 10.5
Approach LOS: ' T A o B A - B

Interséction Summarym

HCM Average Cdntrol Delay
HCM Volume to Capacity ratio

Actuated Cycle Length (s},

Intersection Capacity Utilization

Analysls Pertod {min)
- Critical Lane Group

L TR

10.8 "HEM Lével of Service
0.48
60.0 Stim of lost 1i,ﬁ'~|_"@_3(fs_) gy . T
41.2% ICU Level of Service A
i5 ’
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HCM Signalized Intersection Capacity Analysis . 2009 Build Condition

4; Girard Ave & Marlborough St Evening Peak Hour
A ey v AN 2 M)A

Movemen! INEENROR! S WS £C (M Con B WELWWBTEWBEA N RETE NS I SBLWSETEESER

Lane Configurations %W A ' " ' $ ) _

Idéal Flow {vphpl) "1900° 1900 1900 1900 1900° 1900 1900 1900 1900. 1800 1900 1900

Lane Width 11 11 11 1" 11 11 11 11 11 12 12 12

Total Lost lime (§) 48 40 X3 40 .

Lane Utik. Factor 100 095 0.95 1.00

= e oo O o R o K ‘ 0.94'

Flt Protected 095 1.00 1.00 0.99

Satd. Flow.(prot) 1662 3074, 3288 R -3 - A o

Flit Permitted 0.34 1,00 "1.00 0.99

Satd. Flow (perm). . . 592 Q074 © . 3288 1617 . :

Volume (vph) 77 80 0 O 584 3 16 22 36 0 0 0

Peak:hdurfactor, PHF .46 0.95 082 092 056 073 047 G755 067 092 092 092

Adj. Flow (vph} 37 853 0 0 649 49 34 29 54 Q 0 0

RTOR Redudtion'(vph) 0 0. 0 0 _ 9 0 0 34 0 0. 0. 0

Lane Group Flow (vph) 37 853 0 0 €89 0 0 83 0 0 0 0

Healy Veliicles (35) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Parking (#hr) 10 10 10 10

Tum Typs. " Perm — Perm ~ ~ 7 .

Protected Phases 4 8 2

Perifed Phesés ™7 4 T 2

Actuated Green, G(s) 300 30.0 30.0 22.0

Eftective Gréen, gi(s).  30.0. 30,0 | 30,0 22.0 )

Actuated g/C Ratio 0.50 0.50 0.50 0.37

Clearance Time (s) = ~ 4.0™ 40 40 “ 40 7 .

Lane Grp Cap (vph) 296 1537 1644 593

v/8.Ratio Prot, - ta28 - R -3 S -

v/s Ratlo Perm 0.06 0.05

v/c Ratio ~ 012 "0.55 0.42 BT

Uniform Delay, d1 80 104 9.5 12.7

Progression Factor ~ 7 218 72.20 ' 4.17 1.00

Incremental Delay, d2 07 14 0.7 ‘ 05

Delay’(s) 18.1 , 238 £ I S F- ¥

Level of Service B C B B

Approach Detay (§) ~ ~, 287 . _. 118 Y 0.0

Approach LOS C ' B B A

Irtersection.oummary ¥ R '

HCM Average Control Delay - 18.1 HCM Leve! of Service B

HCM Volume o Capacity ratio 0.38 . o :

Actuated Cycle Length (s) 60.0 Sum of lost time (s} 8.0

Intersection Capacity Utilization 33.3%° ICU Level of Service A

Analysis Period {min) 15

¢ Critiéal Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2009 Build Condition
5: Girard Ave & Shackamaxon Ave Evening Peak Hour

2oy ¢ NN 2N A
S R W ES T EE R WWE R WeT AW B NG A NE T NER I SE SETISBR

Movement BTN

Lane Conﬂguratlons a 4 Y )
Slgn Conirot Free Frée - Stop Stop -
Grade : 0% 0% 0% 0%

Volume (veh/h)~ 0. 671 28 258 526 46 0 0 1) o 0 0
PeakHour Factor 063 086 068 063 087 081 092 092 092 092 092 092
Hourly flow rate (wvph) = 16" 780 38 40 "605 57 07 _0 0.°" 0 0 0

Pedestrians

Lang Width-(ft} L ‘ i ' _ = *
Walking Speed (ft/s) _

Percent Blockage e - T e e ;
Righl tum flare {veh)

Median type . ’ = Nong Ngnie
Median storage veh) ' '

Upstream sighal (i), - g U 842 T o :
pX, platoon unblocked  0.94 0.81 085 085 081 085 085 094
vC, coriflicting volume _ 661 s18 . | 1213 1572 409 4134, 1563 .33%
vC1, stage 1 conf vol _ ] _
vC2, stage 2 conf vol _ o e .5
vCu, unblocked vol 571 550 846 1270 48 753 1259 218
iC, sngle (s) L4z 42 Y 78 88 70 76 66 70
tC, 2 stage (s). . )
iF(s) ’ "’“ﬁz‘z o R~ - S A< ¥ - D ¥ o S - < - S o - 71
p0 queue free % 98 95 . 100 100 100 100 100 100
cM capac:ltyr (vehfh) _ 95 I : 1 £ TTiop2T 28 816 236 131 728
Volume Total . 406 428 40 _ 403 258

Volume Left 16 0 40 o 0 _ _

Valufie Mighit. 0 88 0 § &7 oo T )
¢SH o 915 1700 811" 1700 1700

Volume to Capacity. ©™ 0.02 625 005 024 0.5 N )
Queue Length 95th (ft) R 0 4 0 0 3 o o

Control Deldy (§) 05 60 97 "00 OGO et e mem e
Lane LOS A A _

ApprodchDefdy(s) 03 . o5t _ "
Approach LOS '

intersaction Summary m
Average Delay ' 0.4

intersection Capacily Uliligation =~  29.8%  ICU Level'of’ _S.e{vgf;_@' A
' Analysm Period (min) ) 15 :

- mm - L 8

G:\46887 Sugarhouse Casino\Synchro\Build2009 Build.sy7
Gannet! Fleming, inc. 10/10/2006



HCM Signalized Intersection Capacity Analysis
6: Girard Ave & Frankford Ave

2009 Build Condition

_Evening Peak Hour

A T T Al T U O N
Moverment IR 5 W E5T N EBA B WE M WET & WaH I NS W NE Tl NBR WSS SET M SBR
Lane Configurations Y b A T & ' &
ideal Flow {vphpl) 1800 1900° 1900 4900 190G 1900 1800 1900 1800 1900~ 1900 1900
Lane Width 2 #1111 1ot 1n 1 11 10 100 10
Total Losl time () 40 "T40 40 4.0 4.0 4.0
Lane um Factor 1.00 0.95 1.00 095 1.00 1.00
Frl 1.00. 0.98 100 089 7 T geg” 0.04
Fit Protected 095 1.00 095 1.00 0.99 0.99
Satd. Flow (proly” = "i719 73263 = _ 1622 3288 1699 1679°
Fit Permitted 095 1.00 0.95 1.00 0.87 0.84
Satd. Flow (peri) 1738 “3263 . 1622 3288 144 YT 1345
Volume (vph) 158 600 56 21 477 28 79 312 52 55 119 102
Peak-hour factor, PHF  0:86 0.95 0.64. 068 083 072 083 081 670 0719 0757061
Ad]. Flow {vph) 184 632 88 31 513 39 95 343 74 77 159 167
ATOR Réduction-{vph). 9™ w8~ "o 0T 10T o 0 10 0 0 437 0
Lane Group Flow (vph) 184 702 0 31 542 0 o 502 0 0 36 0
Heavy Vehicles:(%) 5% &% 5% 8% 5% 5% 5% 5% 5% b% 5% 5%
Bus Blockages (#/hr) 0 0 0 6 0 0 -0 0 0 0 0 0
Parking (#hr)”  ~ B [ S [ 30 ' 10
Tum Type Prot Prot Perm Parm
Protected Phases” 7 3 g - I - I
Permitted Phases 4 2 6
Actuaied Green. G'{s) 6.0 150, . 60 150 250 25.0
Effective Green, g (s) 6.0 180 6.0 16.0 26 0 26.0
Actusted g/C Ratio 0.0 "0.27° ™™TTT Qo227 T T bi43 043
Clearance Time (s) 40 50 40 50 5.0 5.0
Lane Grp Cap(vph) . 172 870 162 877, I
v/s Ratio Prot c0.11 002 0. 16
v/§ Ratio Perm c0.22 B c034” 0.27
vic Ratio : 107 0. 81 0.9 0 62 0.78 0.62
Utifforin Délay, ¢ Zro -2d T T 248193 T 14.6. 3.2
Progression Factor 1.00 100 1.37 1.20 1.00 1.00
Incfeniental Delay, d2__ 884 _ 79 = 24 3t g.1 X e
Delay {s) T115.4 28.5 L 36 3263 23.7 18.0
Levél of Service FT ™™ "pp e’ . Lol . B
Approach Delay (s) 46.2 - 268 23.7 18.0
Approach LOS D c . ci B!
Intersection. Summary B8 - e ——
HCM Average:Control Delay  _ 320 HCM Level of Service C
HCM Volume to Capacity ratlo 0.83 . _ )
Actuated Cycle Length (s) 60.0 Bum-of losttime {s) 12.0"
Intersection Capacity Utilization 63.8% ICU Level of Service B-
Analysis Péfiod {min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2009 Build Condition
7: Delaware Ave & Shackamaxon Ave Evening Peak Hour

2 N ¢ N o ANy AL
MoventerT NN =5 W EET M EoR EWEL M WETAWER M NS N Tl NS M S5 NISET M SER -

Lane Configurations A ' % A ‘ % o S
Idsal Flow {vphp!) 1900 1900 *1900 1900 1900 1900 1900771900 1900° "1900° 18900 1900
Lane Width 13 i2 13 11 12 12 12 12 12 16 16 16
Total Logt fime (s) 4.0 . A0 d0 . 40, 40 4.0
Lane Ut|| Factor 0.91 1.00 0N 1.00° 0.88 1.00
Fit: ’ 0:99 100 ,1.00 1000 ' 085 0.92;
Fit Protected 1.00 095 1.00 0.85 1.00 0.98
Satd. Flow {prot) 4909°7F T 1682 4940 T TTAmAY 2707 T 851
Flit Permitted 1.00 006 1.00 0.74 1.00 0.98

_ Satd. Flgw (ferm) 4909 199 4940, To1340. 2707 1851
Volume (vph) 0 21N 94 527 209 0 142 18 0 27
Peak-hour factor, PHE 082 091 092 092 088 092 092 082 092 061 092 085
Adj. Flow (vph) 2320 102~ 599 : 227 0 154 30 0 42
ATORReduction {vph) g 5 6 067 ©°o "0 ToTC o 16 g 3™ g
Lane Group Flow (vph) 2417 102 599 227 0 138 0 39 0
Heavy Vehicles-(%). 5%, _5%, _5% _ 5% 5% _5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) : 10 10 10
Turn Type T 7 Pem custlom: gustom _-Perm.
Protected Phases 8 ' 2
Permitted Phases’ 4. 8 B 3 2
Actuated Green, G (s) 62.0 62.0 620 17.0 17.0 17.0
Eftective Gréen; 'g(s), R : < X't S £3.0° 830" . 19.0,_ CU1ee 1907
Actuated gIC Ratio 0.70 070 070 0.21 0.21 0.21
Clearance Time (§) 50 - &b 50 =~ B0 6.0 6.0,
Lane Grp Cap (vph} 3436 78 3458 283 571 CL.o891
v/s Ratio Prot: T ' . o2 ' i )
v/s Ratio Perm 0.49 c0.92 . c0.17 0.05 0.02
vic Ralio N v £ B 137 7 047 080 L0224 010 _
Uniform Delay, d1 8.0 135 486 337 5 286
Progression Factor =~ = 026 77 .08 1.00 ©1007 1.00 1,000
Incremental Delay, d2 0.9 2048 0.1 20.9 . 05
Delay (s} ™ TT A TTABE T 47 - 546" T 29,1
Level of Service A F A cC
Approgch Delay {s) 30 35,8 I " - B < X S

-

Approach LOS ' A ) D C

ntersection-summary I S
HCM Average Control Delay 14.4 HCM Level of Service '
HCM Volumeito Capadity ratig” i19 TR om0 T
Actuated Cycle Length (s) . Sum of lost time (s)

Intersection Capacity Utilization 76.3% ICU Level of Servicé

Analysis Period {min)
¢ Ctitical LaneGroup ™

oy - B
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HCM Signalized Intersection Capacity Analysis

8: Frankford Ave & Delaware Ave

2009 Build Condition
Evening Peak Hour

Movement BN

Wk d s AT A XY

B SEC  S I SE W NWOWNWE NWRZ BTNE I NET W RER WS SWIESWH

Lane Conhguralsons
Ideal Flow {vphp!)
Lane Width
Tola! Lost tifié (s)
Lane Util. Factor
Pl

Fit Protected
Satd. Flow {prat)
Flt Permitted
Satd: Flow (psrm)

-

1900

1510

1510

N
1900
12
49
1.00

13
40
1.00

1,000 0867

0.95 1.00
1556
1.00

1556

0.95

1900

15

-

1900
12
30

1.00 .
089"

0.96
1710
0.56
994

1900 "

12

(LS

F N Mb

1900
12
4,0
1.00
0.857
1.00 0.95
1538 1719
1.00 0.28
1538,

12
4.0
1.00

1900°

1:00

506.

1900

12

4.0

0.91

050

1.00
4910
1.00

4910

5 ™Mb
1900 1900
12 12
40 40
100 091
1,06 058~
0.95 1.00
1719 48571
0.09 .1.00 -
154 4851 ©

1900
12

1900
12

Volume (vph}
Peak-hour factor, PHF
Adj. Flow (vph) _
RTOR.Reduction (vph)
Lane Group Flow (vph)
HeaWy Vehiclés (%)
Parklng_(#mr)

98
- 0.94 092
104 21
.0 158
104 72
5% 5%

10

19

- 165
0.74

209
0
0

* 5%

57

62
0
67

o

0.92

5%.

5
0.92:
5
0
0
5%

- =

41 362

082 0.90.7

45 391
g 0
36 391

5% % % 7 5%

2069

-.02_ 95

2178

5.

2266

86 60 659 63
092 092 093 0.65
93 709 97
0 0 . 20 0
0 65 786 0
5% 5% 5% 5%
10 10

Turh Type

Protected Phases
Pefifitted Phases.  _
Actuated Green, G (s)

Pearm

e B

&
200 20.0

. custom

-

21.0

custom pmepl

-

7

207 4

T 21.0 580

4

e

58.0

Perm
8
8 .
450 45.0

22,0 220
0.24 0.24
6.0 6.0

. ?69 380

Effetiive Greeh. g (5)
Actuated g/C Ratio
Clearance Time (s}
Lane Grp Cap (vph)
/s Rafio Pret |
v/s Ratio Perm

V/ic Ratio

Uniform Delay, d1
Progression Factor "~
Incremental Delay, d2 1.9 1.1
Delay (s)" | 295 280

22.0
0.24
5.0
243

22.0° 600 600
0.24 067 067
{ 30 60
459 3273 ‘
J00.09 048 -
0.02 c0.48 . 0.42
0.0 085 069 081
263 76 93 178
1.00° 2897206 T 0757
28 05 101 0.6 56.1 0.3
: 30:3 268 297 Ti97 695 _ 85
Level of Service c c Cc _ c c B E. A
Approach DBlay(s) __~  _ 285 289 o oA o 18
Approach LOS B
[iersaetion :SUmmary ingu : j : '
HCM Average Control Delay
HCM Volure:to Capacily ratio
Actuated Cycle Length (s)
Interseciion Cépacity Ulitization
Analysis Period {min)
¢ Critical Lane Group

470 470
0.52 0.52
50 60
80 2533
0.i6° _

376
0.07
0:58
275
100, ©

028 049
27.6 26 9
1 00 1 00

031 _
12.3
0.67""

HCM Level of Service_

Sum of lost time (s)
ICU Level of Servicé
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HCM Signalized Intersection Capacuty Analy5|s

9: Penn St & Delaware Ave

2009 Build Condition
Evening Peak Hour

VAT BV

Miovernent IESEENEE" \_'_BWWBWBT‘I'NBWSWSBT]_
L.ane Configurations L' L3S 244 '

ideal Flow (yohph, 1900, 1900 1900 1800 1900 .

Lane Width . 16 12 12 12 12”7

Totallost time (s)” ~ ™ 40" = ™40 "TTU40 40

Lane Util. Factor 1.00 0.9 100 091

Bt ... " 098 _ 08¢ 100 1,00 — el

Flt Protacted 0.96 1.00 095 1 00

Safd. Flow {prof) 1933 4891 1719 4683 . )

Fit Permitted 0.96 1.00 0.06 1.00

Satd. Flow (perm}” .~ 393§ 4881 T T . 1i% "48G3 .
Volume {vph) 84 23 2484 49 822

Pedk-Rour factor, PHE, . 0.44  0.92- _0:92 _0:92:_ 092 091 _ : ' * .
Adij. Flow (vph) L 199 25 2700 192 53 903 o B

RTOR Reductigh (¥pr) ™ 4 o g 0t 0" o ) ' o
Lane Group Flow (vph) 212 0 2883 ¢ 53 903 .

Heavy Vehicles(%). ~ 5% 5% 6% "%, 5% 5% ) — .
Parking (#/hr) 10 Tt 10

Tusrh Type o . Pem_ - _ _— —
Protected Phases - 8 2 6

Pérmitted Phasas: N 6 -
Actuated Green, G (s} 17.0 61.0 61.0 61.0

Eflective Green..g(s), ~ 190 =7 " 630 630730 | T -

Actuated g/C Ratio 0.21 0.70 0.70 0.70 ’ i )

Clearahce' Timé(s) ' 80 6.0- "0 B0 sege o T o
Lane Grp Cap {(vph) 408 3424 81 2285

vls-Ratio Prot- ¢0:11 €0.59 019 '

v/s Ratio Perm 0.46 \

vicHallo: T UTgsdt v g8 T TTTToesT 07T . Tt L "o
Uniform Delay, di 315 99 75 50 '
Progréssion Factor 1.00 1,00 081 081 R
Increm ental Delay, d2 4.7 27 332 0.2

Délay{s}” " " "86.17 T2 _393 _ 33 e -
Level of Service D B D A

AppiGach Delay(s) ;361 128 .. 53 ;
Approach LOS N D B A

TMersection sommary “
HCM Average Control Delay - 124 HCM Level of Service

HCM Volume to.Capacityratic™ ™ - 077 =7 7 - ._.:-,._ T
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capadity Utillzation _647% ICU.Level'of Sefvice C

Analysls Period (min) 15 o

¢ Crticd .an& Group, = e ,
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HCM Unsignalized Intersection Capacity Analysis . 2009 Build Condition
. 10: Laure! Ave & Frankford Ave Evening Peak Hour

/‘\\Tl'f

Movement IEENEEREEN 1 WMBWWBWEH
Lane Conflgurations "{ . J -

Sigh Gonirol ‘Stofy Frea  Free

Grade , 0% ) 0% 0% )

Volume:(veh/hy: 5 B0 0 481 g12 0

Peak Hour Factor 042 085 092 092 0892 092

Houfly flow rate:{vph) “.™ 12 71 @ 458 230" 0 n
Pedestrians

Lane Width (ff) -

Walkmg Speed (fi/s)
Percent Blockage
Right turn flare (veh)
Median type " “None,
Median storage veh)

Upstréam signal (i), ‘318" 1152 ' -
pX, platoon unblocked  0.92

vCiconflicting Volué 688 230 230
vC1, stage 1 conf vol

vC2, stage 2'conf vol

ey

vCu, unblocked vol 661 230 230 o o ‘
WG, singler(sy~ T 6482 44T T T T T T
tC, 2 stage (s)
tF (s) 35 33 22 .

. PO queue free % 97 91 100 __ o _
oM capaciy (veh/h)” 389 BO1 1820 ‘ oo T o ot
Ditection, Lane 42N =01 W NG 1S '5”1‘“
VolumeTotal, 82" 458 230 . -
Volume Left 12 0 Q
Volume Right 71 0 0 . -
cSH o 695 1320 1700 o N
Volume toCapacity = 0.2 do00 014 = ~F oo T T

Queue Length 95th (ft) 10 0 0
Coritrol Delay(sy  ~ _ 1000 00 00
Lane LOS . B ) : B
Appioacn DTSl 108 T 00 60 '
Approach LOS =

TRigrseriion summary Tl
Average Delay _
Intersaction Capacity Uillizatior: az, 8% ICU Level of Service A
Analysis Period (min) § 15

L
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HCM Signalized Intersection Capac:ty Analysis 2009 Build with Mitigation
1: Girard Ave & Berks St Evening Peak Hour

RA‘WL

Lane Configurations ‘iw b s
|BBAI IS VBRBIY T 19007 GO0 100 T 900" 719007 119007 1900

300190071 900""”’1900
Lane Width 1M 13 10 100 13 12 12 27 127 12
Total Tost imars n mf”'o“ﬁ“ﬁi_ﬁ,m“::” /¢ AN X Ve o SR
Lane Util, Factor 1.00 095 7100 095 o T
e e g (0T 0T (105 T T e e S
Flt Protected : 095 100 0.85 1.00 o
SETDIFIoW; {pF‘o’1)““*;”;_';‘,;1662“‘°“32?7““f”1;_ L0 o e M e oo STy
Fit Permitted 095 1.00 095 1.00
T I (DT ) e BB B T e B0, 3002 T e et I e
‘Volume (vph) 71 768 5 83 668 317 0 0 ‘0’ 0
PEaK:four. 1aCTor, RHF .~ 0:83 0189, 042 70:79 75096, 0.83777 0792 77 0:92 T0792 0,921 DS
Adj. Flow (vph) 8 864 12 105 05 694 382 0 0 ) 0
ATOR Rédaction (vpn) ¥ 0_:":":“ S A A e O
Lane Group Flow (vph) 875 g 105 951 0 0 0
Heawy Vehicesse) x™ S%WS%‘ D T B T B 5w D s 00k . e 5% 8%
Bus Blockages (#fhr) 0 6 0 0 6 ¢ 0 0 0
PATKIAG Y (Hn) ™ et mbepie T3y [y 7 A [ s S [ L
Tum Type Prot Prot R o
DTGl Rl T et stk N Sttt T.g;_* e T
Permitted Phases N o
Aciuated Gréan, Gi(s) 20! 0?;:3’60‘”"‘;‘:‘”‘;""200 Ry T v,
Effective Green, g (s) 210 31.0 21.0 310 o _
ACIaEd G/CTRENG a0 35 0 52 e~ 035 L0052 e T
Clearance Tlme (s) 50 5.0 50 5. 0.
Cane:GiPiCap (VB o, B2 1603, 5611851 Td_ o o " e e e - Aol
v/s Hatio Prot 0 05 0. 27 “c0.07 ¢0.32
/3 TIANE PR A “‘*‘%‘r-““"*“?;.. e AN PN
vicRatio 0. 15 0.52 019  0.61 ' .
LT3 R B LT AT Bt K ¥ il 3 Sttt £ - Do 14 St ipok s S s
Progress:on Factor 107 022 100 1.00 ' , )
IFgrEantal DEIEY 42 L0 5 o 1.0, e 7 1 B e el S
Delay (s) 14.8 31 14, 3 121 .
[/6Ve1 1. SBrvice- ) B o o

PR 1 6

Approach Delay (s)
Approach LOS T

LTI = TR GRS SIS | . (YOO
123 0.0

e SUm6Flast” e {6
48 3% ICU Level of Service

) ! ;
A Wv—-15“-ﬂm M%mwmwhuﬁ RO ¥

Intersectlon Capacnty Utllilzatlon
AnatysmaPenod (mln) -
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis _ 2009 Build with Mitigation
2: Girard Ave & Montgomery Ave Evening Peak Hour

NMovement il 01 i 1 i DR BV BCa WET B W BH P NOL T NoT - NGH WeoB =2 oBT #5861
" Lane Conflgurations M; ' ; un." o &
feal Ftow.-.(gphpn"“"“1900 1s0a” 1800771900 "‘1900

L

Lane Widt TS R e a1 i 12 12 12
tal LG8 e (S),; T L ..%Til'f;';“““’“ ) ’1:1: e s Tt TEOLY T

Lane Util. Factor 0.95 100 095 ' - 1.00

- g v s ~ 1§ g - w1 SOl B T e R St
Fl't i - ﬂ-‘“—ﬂ"‘*‘%“ﬁ-ﬁ-ﬂ*’:'\-*ﬁ1 00 s g5 1 00 ' 00 A T -0‘96-'-- -

Flit Protected 1.00 . .
SatE A RIOW (ROl . 5. 5. e = oy 13708 e ATAY T 3438

Fit Permitted 100 0.20 1.
$ald. FiaWw: (perm)w":“}‘?ﬁes i """""363 3438‘“’““"_

Voume(ph) 0 781 18 18 648 0 -
PEaK-REUFatior-PHE "7 0:92770'847™ 050
Ad] Flow (Vph) - 0 . 930 . 29 753 '0 0 0 0 76 33 54
RTOR REBUCHOAIVEN) w0 s~ B 0 i 0 e 0w, O g atead o‘fi"“‘;“'o “':_‘"f-(] e S <o g o
Lane Group Flow (vph) 0 955 ] 25 753 0 0 0 - 0 ¢ 133 0
Heavy VeHicles (%), 3 o B B 5% .. BTk 8% .ok, .0% " 5% 5%
Parklng (#fhr) - 0 10 _ 10 10
TUmTYPe . o o m o PatmLy 8 o, PRATY. T
Protected Phases ( e _ o 2
TN T T Phatm o SN AS M ei omacs ougl O L
Actuated Green G (s) 27. 0 25.0
Effeeive Grean, g g ey = ""“2? i) ’!"”27 O e W 2807 7
Actuated ng Hatio ) 0 45 0 45 0. 45 ' ' _ 0 42
(B Pde o aigts L v ‘.40"‘""“‘5*""‘ '

163 1_54?"" ' 704

{15 RAIO] Prot B e GO B R i S N
v/s Flatlo Perm . 0.08

VERED ":;"“;‘:"“‘""’""W"“o BB D T G e T T T AT

Uniform De!ay, d1 ' ’ 97 11 6

Progression Faglar Soataa=:0,4; W“';WD G QT4 T T T 00

Incremental De!ay, d2 1.6 . B

DB 8 T T B T T I e WWWWH? ey

Leve! of Service A A A _

Approach De!ay (S)w— 5.9 ’:"“w . e -m::-gis T e e AT _:Qg“ - # n et ns 11 7—"“3

Approach LOS '

-Interse’ctlon "Sum M ary., e T R e A

HCM | Average Cc Control Delay : 87 HCM Level oi Ser\nce
u C fapl/ W ! i L Trar ‘.’. g ;L 2 df,

” W;, A ..mu g

Intérsection Capacity-Ullizatioh ™ “5o¥"50 0;% TG UA.evelof Service 1y,
Analysis Period (min) . 15

rudthe = gt e i
2 CTICE] LBNETGIOUR a2, v s vt oo s m o ostesie
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HCM Signalized Intersection Capacity Analysis 2009 Build with Mitigation
3. Girard Ave & Columbia Ave Evening Peak Hour

t 2 8} 4
WNBT A ‘,IEfBH'-iSﬁL’FiSEE"fIéEﬁ

LaneConflgurations P N ' &
Jdgal Fow (Vhpl) ¥ "8 19007 "1800™ 1900"‘"1 9qu” 1900”‘1900 ® 19007 1800:T,1900
Lane Width 127 11 10 11 11 12 12 12 12 11 11 11 -
Totat Costfima (5). X0 o~ i 41677 40 *‘?“m“:_m w”w’;_"',’:: o ::"‘_ QM T
Lane Utll. Factor 0. 95 ©1.00 085
R T e 00 T .00 F e
Fit Protected o 1.00 0.95 1.00
LT RIANTVR (1251 3 Mol i il -3 T TR i [+ - S0 - b At St PP
FIt Permitted _ 1.00 017 1.00

o 3298 T 28579303 DTS
,Vo!ume (vph) 0 879 N 27 567 0 _
PEAK-HOUF 1ACISF PHF 1*¥0:92™0.85/0:58" 2 0867, 0:56:7 072
Adj. Flow (vph) . 0 925 53 33 616 0 _ ¥ 71 71
RTORREdUCIORYVERY 1..""" £ ot ommiie o o R+ M # g 2

0 9N 0 33" 616 0 0 g8 o0

0% 8% 5%, (5% B B, 5%: ] 5% 5% B%
Bus Blockages (#fhr) 0 0 0 6 0 0 0 “o 0
Park|ng {#mr) R "“""u MWW‘”‘”"O ijmm'mﬂw‘i o““"ﬂmw o . km..p i 3 o .. .:1. - - :l,o
Turn Type Perm ’ .
Profgsted Phases 7 Ry T e R B

oy m—u-nw L B N TYTALIC TR % PR W*@lw .

Sl 'a“"“,,..,_,f“i':” e A T e e 280V

Effective Green. _'(s) 24.0 4.0 240" 280
NGBS /G Ratio e - 10.40 " g NN ¢ 7

N Y e B S A TR e ey el it kg e Ml bl T

Clearance Time (s) 4.0 4 0 4 0
LANSGISCABIVEAY. o i 318 114501329 5

e

vis Ratio Prot co 29-
N RO BT T O 12"

vic Ratio 7 0.29 046
U1 T A B A L5 it 0 W S
Progression Factor Q.25
IRcTemental,D8lay,d2 w33 ._A__Je_:-g&.-.u--m‘"ﬁ?

Delay (s) ' . 12.4 105
LeVal of Seice T T e A e .;'.:-m.. - Sl s -
Approach Delay (s) o 8.6 . 10. 5
Approach (01 T cotmiry Sl oy G W - " - e

L

] ntersecttomSummary

HEGM Avérage Control Détay
HCM Volume to Capamty ratio _ : T s
AotUaled Cyble. Lehgth (8] o™ = NG00 IS ol Bstlime (§) T g g T T

U g w———— . [ - pree] L

Intersection Capacity Utilization 41.2% ICU Level of Service A

AR AIYSIE PRI (DIN) o o, | e o e S e, Ty T

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 20089 Build with Mitigation
4: Girard Ave & Marlborough St : Evening Peak Hour

2y r NNt AL 4

Y O EE TR EBR W WET T WER WNBWNSTENSA WSEIISET FSE
Lane Conflgurat!ons % M‘ At P
|deal Flow (vphpl)N ,*:1900 6007 1900771806 1900 4 900: 27190081900 ™ 1900, 1900719001900
Lane Width PR R TR T 11 11 11 11 1 12 12 12
TotalLostime () o 4! _(_):':_'4 [+ it s R o X Do |
Larie Util, Factor 1 00 0.5 0.95 1.00 '
Fit; e N OO 00 T T e 0,99, e e gig4 YR T T,
Fit Protected 095 1.00 ‘ 1.00 0.99
SAtd, FIBW TSN ™, " T662 T 074 s s Bp g e e G T L T
Fit Permitted 0.34 1,00 1.00 0.99 ,
Satd Flow (permy, g0 g e W GO eSS T T T L
Volume (vph) 17 810 0 0 584 36 16 22 36 0 0 0
PEEKINBUr 2CHT RHE T UME 01957100921 0702720790 03 TS 07 T 0:78 110767, 01921 770.:99770.92
Adj. Flow (vph) 37 853 0 0 649 49 34 29 54 0 0 0
RTOR Reductioni(VpH) T 0 T, 0 T 0 07T B0 0T TR R 0T 0T D

Lane e Grroup Flow(vph) 37 853 0 0 689 o 0 83 0 0 0 0

Heavy Vehiclas; (%} T B BT e T S T e bt 5% T A% B sef' TTE%
Parking “(#/hr) 10 ' 10 _ 10 o

Tum*Type ¥ .._jPr ﬁ‘.‘fx-r.ﬁ-k m-%-:t B NN ‘#ﬁ*«r‘ PP T -P

Protacted Phases

PEMIHEY PRasesy, e 4o, o

Aciuated Green, G (s)__30.0 30.0 ,
Eftective Green, g (5) 30 0 a0 T
Actuated g!C Flatlo 0 50 0 50

Lane Grp Cap (vph) 296 1537

VISTRALE PRt~ e O . L;

vis Ratio Pérm 0.06 o

VIERaNG e A2 R T T T QAR

Uniform De!ay, d1 80 104 9. e
R R Rl T T EA £ e Se T T Aol v

incremental Delay, a2 07 14
Deray‘(s}‘w rx&vw#*”7 8 'm" 2“'2‘2 r-"-r:-sfzt; :!‘-v-.h‘!-‘% '>".—n:oi ¥ e
A 5 i

Level of Service A .

Approach Delay(g) 120 17 3 e *""00"“1;_"'_,“_,-
Approach LOS B A

HCM Averaga Control Delay 8.2 HCM Level of Sen:ioe A

HEM Valurisio Capatitytatios, Hw““o cl: rbasmteiuminiliing e e}
Actuated Cycle Length {s) 60.0 Sum of lost fime (s) 8.0

IntérsectioniCapacity: Wtilization = k-"33 3% ICU Level OHiService T L0 e P
Analysus Period {min) . 15 - ..

-cmqrn!ttga.! La.ﬂ%g.rgyp tw‘ Mo MMSH&J CF o ."....;: B m:...;...ﬂ .:-, i Mi--;-“:- :r 2t STw .:M:IE‘:I
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HCM Unsignalized Intersection Capacity Analysis 2009 Build with Mitigation
5: Girard Ave & Shackamaxon Ave Evening Peak Hour

fr‘-i{

Movement W2
Lane Conflgurailons

A T

SigRiCOntrol, st

RSO I ST

Grade _ o 0% 0%
Vo8 (SAR) e T 67 R TS e T o’;:'f:““_::o’“”: 4™ 0T g
Peak Hour Factor 063 0.86 0.68 0. 63 087 0.81 0 92" 0. 92 092 0. g2 o. 92 0. 92

Rourly fiow.rate. (\rph)" G T 7807 T Ag A0 05 T s T O T et o o0 00
Pedestrians

ARG WIdH (I T T —— ;,"’3:’"_,“?, e i T T
Walking Speed (ft!s) _ 5
N Bl TR L e e e 1 oms e n 5
Right turn flare (veh)
MEdERATPET i — . S e NG T LR
Medran storage veh)

ENNE] e G T e e T
pX, platoor unblocked 0.94 0.82 0 85 0.85 082 085 0. 85 0 94

VG TE O TG VOB BB e e B e 131 1572 7409 71134771563 1331

T T " el

vCi, stage 1 cont vol

VG2, Slage 2GR Va1 TR e T e e e ey e T
vCu unblocked vol YA . 558 ge2 1274 89 760 1263 218
ORI S ket 1 2 o SR gwm e Rt 4Tt Y -3l Al omadlr - S -

tC, 2 stage (s) _

e i a3 it SN2 e T s S X NG Y. i 5

p0 queue free % 98 95 100 100 100 100 100 100
EMcapaciy (veh!h)“""‘“"'ms - —giery 20"1""’""‘"1_2_9 807 23413
Direchon; Lan _' BERTER T ER'2 TWEN W .§§WB¢3

Volume Total’ o406 428 L i ~4O L 4035 258 1

Volume Left ' 16 0 . 40 0 0 ,

Y TGN T oy - AR e S Pinl=Y Ay = o

cSH g15 1700 810 1700 1700 :

VOIS 15 APt o 0:02 . 0:25. 01057 D247 U € L Ay it R

Queue Length 95th (ft) 1 0 4 0 0

Contiol Dalay(§) i s 618 200 TG IO 0 g T T
Lane LOS A A :

FVe T EY MR T Fmmmroni S o Sren T A s sty SO e o e oS R
Approach LOS

Average Delay 0.4 . .

IS aClin Aty UG e g B L L8 VI8 e o oo 4
Analysis Period (min) : 15

S Y L e L T T L D T
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HCM Signalized Intersection Capacity Analysis 2009 Build with Mitigation
6: Girard Ave & Frankford Ave ' Evening Peak Hour

! Y o WERT &R CeRB WEWEBTIWER
Lane Conflguratlons . N M LY ‘T.’ & &
(G841 FIGW (Vphgl) 2= e~ 800 1900 ™19007, 1800 T1900- 7180071900 , 1900 1900 ~'1900% 1800° 71600
LaneW|d1h 12 - 11 11 11 ' 111 10" 710 10

mqu»*‘d‘ OM ;&»Oﬂmjs-mw -V 4 0 LRI SR et ‘wl"‘ - (4 0%“—-"3
"

fiovamant]

ARy, | g e PRLa v K ol oz o e, Rt Wbl L m—-—-—-m ok

LaneUlli Factor X . 7100 C © 1,00
R ' N OB T T 01947

Fit Protected “0.85 .00 095 " 1.00° .- 099 q_o 99
'Satd; FIBWi{prol T 71T 3263“‘“"“""1622 " 3oBE T TR T T T T BTG

| e, Y T

Fit Permitted 0 95 . 0 95  1.00 _ 0.85

SatgIFlow. (perriy ™ CUHEED  BDRE e TR . L
Volume (vph) 158 600 56 21 477 28 79 312 52 55 119 102
Paak-four 1aclor PHF - 0:86 ~ 0.957 0707 30740757, 06
Adj. Fiow (vph) 1a4 632 33 31 513 4374 7T 189 167
RTORIReduction (voh) "0 48 50 0 t‘:"'i_,é““:;‘j;‘ 'Q:,,,""“:ﬂﬁ*:"f‘“_ £ [ Fapld R Y < HINR 1
Lane Group Flow {vph) 184 702 0 31 543 0 0 502 0 0 360 0
HEaYy VRICIas (%) . mb% 8% o S e i S T Y T 5% BRI R 5% 5%
Bus Biockages (#!hr) 0 o o 6 0 0 0 0 0 0 0
PRI T . e e o T MWt e g e T T 0
TumType Prot Perm Perm

Protected PHaSES: . wn { : N Bl R — *%2:”':::, HER 1A
Permitted Phases a 4 2 6

F T e Ko7 Ty e (Y SN 0 Rl 15 B g £ gt LX) il 4 et A~
Effective Green, g(s) 80 170 80 17.0 230

Aclualed ng Flatlo i -50 13 0 boL: e 13’*'"0 28

e e ]

Clearance Time (s) 4.0 5.0 40 o
Eane:Gip Cap:(veh)y ... 229 925 . 2167932 — 556 =

v/s Ratio Prot 011 : 0.02 0. 17"'”” ‘f_h” T
-W’S Ftaﬂo,Perm m";’“‘“"_’ﬁ’?’ L i “_“__';09.22 : M& ™ * -: ’r:" ’_':_,..._—.—_—u. . L“CO/SS:,:: — _;ﬁ':':,ﬁ’zan.w‘ =

w'c Hatlo 0 80 0 76

Delay (s_)___ : 50 3 25 4 36 8
Level D SENIES T I T CIZ‘“_‘.‘TT'_ T:o“;::::‘:& _
Approach Delay (s)

AT O . &

lnlersectaon’§ mmary,

cnty?étlo . . ' _
A CyelE CBAg () 2T ™ 600 | St io8tiime (B w320 T

LS VFCPRNE ‘\"'-n‘""r

Intersection Capacity Utilization_ 63.8% ICU Level of Service _

g, K ey mm B »pn.:ﬂ Imf” .mn- -y .
Anatysls Peﬁod {min) i ‘__j-__,_.:w _,__pjs R, S P ﬁ-mﬂ--—‘h‘"ﬁ; b J'\.—igt £
¢ Critical Lane Group

MM‘
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HCM Signalized Intersection Capacity Analysis. 2003 Build with Mitigation

7: Delaware Ave & Shackamaxon Ave Evening Peak Hour
2 -y ( iR N N VS T

Lane Conﬂgurat:ons ‘H‘Ta ‘i‘i Hﬂr ' 5 ?"i" . P '
i@ FIowW, (VBRRNE. g0l 2 1900 7. 190057900471 9007 1600, 7, 1900° _19005’““1900“1900 1900°" 1800
-Lanerdth 13 12 13 1 12 12 12 12 16 16 16
Total Lost ima (5}~ "‘;;;_ﬁm“j‘}_jj::ga; (VB SV AN A e s X R 20" <
Lane Util. Factor 0.91 0.97 0 91 1.00 0.88 1.00
B 099 T 00 100 T IR 00 s a8 L 0.2 T
Fit Protected . 0.95 1.00 0.98
TR aTe ) Mk e g =10 | I c -~ TR L. IR 2 | E - () SR 1: -1 P
Fit Permltted 1.00 095 1.00 0.73 1.00 0.98

Satdl FIoW (DBITR) T e e 805 "aP24Y 4040 '.‘.‘.’.."'_.“,"3.'.’._.":?_'_1gjs_?.mffé}iﬁz:‘"‘ L D
Volume (vph) 0 2111 94 94 527 0 209 ~ 0"142 18 o 27
REBK:-ROUFTactor; PHF T 07927 001 70,827 01025 0:88 0192 50,027 0:927* 0702 T70:61.~ 10:927_ 0165
Adj. Flow (vph)_ 0 2320 102 102 599 . 0 227 O 154 30 0

O L (0 e O O 0 O 0 T T T
Lane Grou Flow {vph) 0 241 8 0 102 598 0 227 0O 13 0 39
Heavy Vahicles (%) * 5% - 5% e BT a5 Ya “‘“50@1‘&5»/ DT 5 e 5%,.“5%
Parklng (#fhr) -

‘Over; F'errn“‘

Prolected Phases
Permiitted, PRASES
Actuated Green G (s) 5
Etfective Green,: g N ) R - v

P e .
A&Mwﬂh LM e e " SN bt LIRS JY_ L et T PR

Cigararice Timp (§)i - o= ‘“‘“:5 - o_““:’:‘:"fj‘“*“‘e O ST ™0,
Vehicle Extension () 3 0__ . 30 30 3.0 3.0 3.0 '
Lane GIip Gapi(vph) .. e 2818 L 277 W358 e RO, 22337 A09Y S
v/s Ratio Prot cO 03 012 0.00

visRAlG Pem g e G0 AT St 202 7™,
vic Ratio 0.86 037 0417 0.10

RO DEIAY. | e A I ey e STy v, 4207 AT
Progress:on Factor 100 1.00

Incrémental Delay, d27 g {4 Fae{s 13 B g

Delay (s) 53 .
LEVSI B SEIICE Ty e iy A 0 iy

, Approach Delay (s) 5.8 31 1
Approach LOS e ‘*m‘ - :::'A AN - SRR A R * & M A b Q %

Tﬁmu_ imary. eram
HEM Avérage:Control:Delay TR B
HCM Volumie to Capacityrato """ 0.79 ' ' _
ACtUalaiCycig LEngii (&) o= 400:0: o TSR OTISE Hie (5) ey

= P — w\-;. Er e i, J'?\
Intersection Capacny Utilization 67.8% ICU Leve! of Service .
AT T ww S W P TR “"?"*“’“‘""""""""’ e ST T T P
;‘nalys‘s _Ee!-IOd__(mln) A I g o e L g:j 54 N Tyl - 8 :.ir---—w- L T ks PO — :{Fﬁb -
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HCM Signalized Intersection Capacity Analysis 2009 Build with Mitigation
8: Frankford Ave & Delaware Ave Evening Peak Hour

L‘LJh\f}/dE/V
W SERERWI ;w:a*ﬁwmm_ . WOW.T R SWR

P % Mb_ = M
1900° 1800 19007 1900~ 19007 1800

Movemant IRAEHEERET
Lane Conflguratlons
igeal’ F"-'JW'(Vphpl)

Lane Width R R R F I I
Tolal Lsttimex(s) =¥ 4040 *“__“_‘;‘“h"“"rt QR mTSTRRTRG T 0 T e 407 v
Lane Util. Factor  1.00  1.00 1.00 100100 091 ° 097 091
R 100 087 e 0,99, ™ 0850009 1,00 0:98%
Flt Protected 095 0.89 100 095 1.00 095 1.00
Satdr EIOW (BIol . VETOY 85917 70T S ABE TS A T 3335074861
Fit Permitted 095 099 0.51 7,00 095  1.00 0.95 1.00
SatdTFiow (parm oS 50T 1558 T T g1 L T 3RAETH I ARV 333574868 T,
Volume (vph) 98 19 155 57 5 41 352 2069 86' 60 659 63
Péak-four factor; PHF-"70.90 ~70:95™70:92"7_ 0:92™ .0:937770:650:927 0392 -"01927./0.94.7..0:925 074
Adj, Flow (vph) 109~ 20 168 62 5 63 383 2248 93 64 w16 85
‘ORRedutiion: {vph)!ﬁ"ﬂ'”‘136w‘:‘fmg_mff@migtﬁ'51 G 5o I 4::’Ef O 8T 40
{ane Group Flow (vph) 109 52 0 67 012 383 2338
HeavyVehicles (%) o 8% 2 6%, 5%1 5% 8% LT 5% L 0% %

Parking (#/hr) 10 10

TJUQTYOE . iegecs PO O L CUSO T eustofn  PROU . o L PO e e
Protected Phases 6 , 7 4 3

Permitled Bhases o7 6 ot ., .;;"L.;';'.‘.‘"I_E?f‘ff:? i B it
Actuated Green, G (s) 7.0 170 18.0 13 ) 29 3 58 9 71 387
Ettactive Graen. HC i o Dl 1= X s £ X - i - I~ e Yt ={ K Nl R - 4 N T3
~ Actuated gr’C Ratlo 019" 0 19 . 0.19 019 028 O 61 ' 008 041
Clearance T 8) oy 6.0, B0 v e L o B0 T 6.070 ok, B0L 60T 7
Vehicle Extension (s) 3.0 3 0 3.0 30 30 30 _ 3.0 3.0
Lane'Grp.Cap (vph). i DB i 1296 T, .. 78 L 1282 v, 486 42891 w270 .,1978%

v/s Ratlo Prot 0.03 c0.22 ¢c0.48 0 02 0 16
T e K LA SV AL, S e o P G o
v/c Ratio 038 0.18 0.39 0.04 079 078 0.24 040

(¥L TR T ETvAK: | D 37 e - Bt X Fl: & ¥ < 15 il X S tc” < 1 - W i
Progressmrl Factor 1.00 1 .00 1.00 1.00 . 1 02 0.41 1 19 0.87

LS R MO PTG - - Do < BN - ol o T St DR+ a1 o
Delay (s) 36 2 34 2 4138 333 37 4 69 517 188

Levé(’of Serv e’“ﬁ“ﬁi T D G DA DT BT
Approach Delay 34.9 37.7 ' 21.3
.A“;i"p?r?a’é?:h LOS S T T T G TR e DA ‘__"-_:.'1'_ - e

' HCM Volume- to Cépacny ratio 0.6
Actuated Gycigilendth(s) TE % 100107 M‘SUm of lostitine (8) ““m‘””"““"",;, B T e
Intersection Capamty Unhzatlon 72.6% ICU Level of Service

ANEIYSIS PEHO (T T e 3B e o e o R Mt

<""‘""'ﬂ“ﬁ'- rar et W i L e o=
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2009 Build with Mitigation
9: Penn St & Delaware Ave Evening Peak Hour

Lane onflgurations

oy

|dsal Fibw: (vphpl)

WM!‘N

A e L
Flit Permitted 0.96

Sata Fiew (parmy 201933

Volume (vph)

Parklng (#f'hr)
TUMRTYRE ce i oo 2P 00
Protected Phas_es

Actuated Green. G (s)
Eﬂec e--Green,ﬁg (,. S
g/C Ratio

ClaraRce-TimenE)
Lane Grp Cap (vph)
R

w’s Ratio Perm
VIERalIoTT AR

Unltorm Delay, di
Progressmn AT

. SRR
e [~ PP YRS £

ELH AT AL P e D il o =
- Fu o A : [frre s = ps LI
e '.,w;’:?*?.’;v" A i Bt N0 RS ""é«vw E

o “‘:“’Wﬁ?&;"h lv :;I‘:»i:s;e;,j"“m-w E:

g e .
wnde i g?pmf‘f_,‘w o i

HCM Average Comrol Delay
-HCM«Vqume 1o’ Capacny r
Actualed Cyclehleength (s)

)rhap
Analyms Period (min) _
E o mmw T nﬂm"w‘"&‘w AT WM wy-w? Wﬂrwc"v,«» Wﬁﬂ" e
& A eGrﬂUp i ﬁmf’@ e ey [ T D AR --"f,,_. A Y e e
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' ntersEction summa

Analy5|s Perlod (mm) o B [

HCM Unsignalized Intersection Capacity Anafyms 2009 Build with Mitigation
10: Laurel Ave & Frankford Ave _ ‘ Evening Peak Hour

MBIV oW At (Yph e
Pedestnans_ B '

Pércent Blockage'- TS
nght turn flare (veh)
Modiantype fu o -
Medlan storage veh)

e st

hictifng Volliiie &

vC1 stage ‘l_ conf vol

O e gt
V I?ﬂ R

p)( p atoon unblocked .

stage (s) )
““*Jm ‘-&*g = »*gﬁ.ww e

iF(

N

Volume Left —

Voldmeé; Fllghiw’ ke
St :

1320 1700 -

Queue Length 95th () )

Contrel.DBlay(s) i .8 ““110 3" i

Lane LOS e B _ _
Bt (V1 o i

Approach LOS B

Average Dalay -
inlersaction;Capacity” tlijzatlon S 30! BAJ B ACUiLeve)

ST R T Y “’*’ T R S R,
.,,.’*'-WW it o b, P By Sl ‘ A
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‘ HCM Signalized Intersection Capacity Analysis 2012 Build Conditions

1: Girard Ave & Berks St ' Evening Peak Hour
o 2 sy v NN 2
Mevement EBLC™EBTEBR™WEBL  WBT "WBR™ NBL™ NBT "NBR™_ SBL _SBT . SBR
Lane Configurations % 4 4 o
Ideal Flow (vphpl) ;"800 71900 71900771900 271900 7 1900 71900 ~_ 1900 71900 1900 1900 1900
Lane Width 11 i1 13 10 10 13 12 12 12 12 12 12
Total Lost time (s) 4040 4040 i
Lane Util. Factor 100 0.95 160 0. 95
| Fr "1.00__1.00 10077095 1
| Fit Protected 095  1.00 095 100
Satd. Flow (protj 1862 73277 " 7 1804 73001 }
Fit Permitted 095 1.00 0.95 1.00
Satd. Flow {perm) 1662~ 3277 1604 ~ 3001 1
Volume (vph) 73 792 5 86 686 327 0 0 0 0 0 0
Peak-hour factor, PHF *“'0.83_0.80 _ 042 _0.79 . 096 083 062092 092 092 092092
Adj Flow (vph) g8 890 127 109 715 384~ 0o~ 0 O 0 0 0
RTOR Reduction (vph) o 0 _ 1 0__ 0112 0" 0 0 0 0, 0 0
Lane Group Flow (vph) sé" 901 0~ 108~ 997 0 0 0 0 00

Heavy Vehicles (%) - 5% . 0% . 5% _ 5% . 5% . 2% . 5% . 5%« 5% w0 5% e

2
- ‘o
JCJ 35‘_'|O|

Bus Blockages (#/hr) 0 6 0 0 6 0. 0 0 0 -0 0 0
'Parkmg (#/hr) 10 10 10 10
Turn Type Prot Prot
Profected Phases 7 4 3 8 M|
Permitted Phases
Actuated Green, G (s} . 8.0_ 420 _~ 80420 1
_ Effective Green, g (s) 9.0 430 90 430
.: Actuated g/C Ratio "0.15_0.72 0.15..0.72 i
Clearance Time (s) * 5.0 5.0 50 50
Lane Grp Cap (vph) 249 2349 _ 241 _2151 — I
vis Ratio Prot 0.05 027 c0.07 ¢0.33
V/s Ratic Perm - - - _ ]
vic Ratio 035 0.38 045 046
Uniform Delay, d1 229 _ 33 233__ 36 ]
Progression Factor 072 0. 45 1 00 1.00
Incremental Delay, d2 33 .04 6.0 0.7 |
Delay (s} 197 1.9 203 43
LevelofService. . _ _ 8, A C..A . ]
Approach Delay (s) 35 6.6 0.0 0.0
'Approach LOS A A . A A ]
Intersection Summary _ _ ) |
HCM Average Control Delay 5.2 HCM Level of Service A !
HCM Volume to Capacity ratio 0.46 B
' Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0 -l
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period {min) 15 ]

¢ Critical Lane Group

| Page 1
| Gannett Fleming, Inc. 10/12/2006




HCM Signalized Intersection Capacity Analysis 2012 Build Conditions
2: Girard Ave & Montgomery Ave Evening Peak Hour

Movement . :

Lane Configurations *Ho 'i 44 &

ideal Fiow (vphpl) ~—— 1900 1900 1800 1900 1900 1900 1900 1900 1900 — 1900 _ 1900 __1900
Lane Width 1215 15 42 12 12 11 1111 12 12 12
Tofal Lost time (s} 4.0 407 40 4.0 }
Lane Util. Factor 0.95 1.00° 095 1.00

Frt 100 1.00__1.00 0.96 1
Fit Protected 1.00 0.95' 1.00 0.98

Satd. Flow (prot) 3765 1719 . 3438 1690 )
Fit Permitted . 1.00 019 1.00 " 0.98
Satd. Flow (permj ™ 3785 347™ 3438 1690 "1
Volume {vph) 0 85 18 18 668 0 0 0 0 65 26 50
Peak-hour factor, PHF_"—0.92 7084061 0.71_~0.86 092 ~09270.92 092 0.83 - 0.75 ~0.90
Adj. Flow (vph) 0 958 30 25 777 0 0 0 6 78 35 &6

RTOR RedUCHON (VPR @ o 8 e g 0 0 e 0 0 o 0 0 30— 0

Lane Group Flow (vph) 0 984 0 25 777 0 0 0 0 0 139 0
Heavy Vehicles (%) 5% 5% v 5% . 5% o 5% o 5% o 5% o 5% 5% v 5% . 5% . 5%

Parking (#fhr) 10 10 0. 10
JunlType _ __ __ o o Pem - Perm ____ i
Protected Phases 4 8 2
Pemmitied Phases — Dy 3o
Actuated Green, G (s (s) ' 27.0 27.0 270 25.0
Effective Green. g (s) 27.0 270 "27.0° 250"
Actuated g/C Ratio 0.45 045 045 0.42
Clearance Time (s) 4.0 40740 4.0 1
Lane Grp Cap (vph) 1694 154 1547 704

v/s Ratio Prot™__ 7 c0.26 027" - 1
Vis Ratio Perm ' 0.07 0.08

vic Ratio 0.58 0.16 _0.50 020 " _ 3
Uniform Delay, d1 12.3 98 117 i1.1
Progression Factor 208 0.79__0.83 o 1.00 i
Incremental Delay, d2 1.0 24744 ' 0.6

Delay (s} _ 265 987108 118 1
Level of Service (o3 A B i B
Approach Delay (s) 26.5 1087 — 00 118 3
ApproachLOS o B A B
Intersection SUmMmary N 1
HCM Average Control Delay 18.8 HCM Level of Service . B8

HCM Volume to Capacity ratio 0.40 R R J
Actuated Cycle Length (s) 60.0 Sum of lost time {s) 8.0

Intersection Capacity Utilization 503%, ICU Level of Service A ]
Analysis Pericd (min} 15

¢ . Critical Lane Group i
Page 2
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HCM Signalized Intersection Capacity Analysus
3: Girard Ave & Columbia Ave

2012 Build Conditions

Evening Peak Hour

Movement

Lane Configurations 1 % A &

Tdeal Fiow (vphpi) 1900 1800 1900 — 1900 1900 — 1900 — 1900 — 1900 =900 ~_1900 1800 __1900
Lane Width 12 1 10 11 11 12 12 12 12 1 11 i
Total Lost time (s) 4.0 T 4040 40_ " "%
Lane UMil. Factor 0.95 1.00 0.85 1.00

Frt 0.99 100 100 0% ___}
Fit Protected 1.00 095" 1.00 0.98
‘Satd, Flow (prot) ‘3296 1622 3323 1644 i
Fit Permitted 1.00 0.17 1.00 0.98

Satd. Flow (perm) 3296 2857 3323 1644 !
Volume {vph} 0 906 32 28 584 0 0 0 0 74 41 53
Peak-hour factor, PHF__—0.92 0,957 058 081 092 002 0.927-092_092_ 0.86_056__0.72
Adj. Flow (vph) 0 954 55 35 635 0 0 0 0 86 73 74
RTOR Reduction {vph) _0 =~ 7 S 0 0 0. 0 .0 __28_ 0
Lane Group Flow (vph) 0 1002 0 35 635 0 0 0 0 0 205 0
Heavy Vehicles (%) 5% _ 5%, 5% 5% 5% . 5% . 5% 5% 5% 5% . 5%, _ 5%
Bus Blockages (#/hr) 0 0 0 6 0 0 o0 o 0 0 0 0
Parking (H#hn) 10 k[ 0™ 0
Tum Type Perm Perm

Protected Phases 4 8 6 A
Permitted Phases 8 8

Actualed Green, G (s) 2470 24077240 280 ]
Effective Green, g (s) 240 240 240 28.0
Aclualed g/C Ratio 0.40 0407040 0.47 3
Clearance Time {s) 4.0 40 4.0 4.0

Lane Grp Cap (vph) 1318 114 _ 1329 767 e o
v/s Ratio Prot c0.30 0.19 '

V/s Ratio Perm w 0.12 0.12 3
vic Ratio 0.76 0.31 0 48 0.27
Uniform Delay, d1 15.5 1237134 0.8 A |
Progression Factor 0.18 1447 1.33 1.00
Incremental Delay, d2 37 8111 00 3
Delay (s} 6.4 238 18.8 10.6

Lével of Service - A C— B i
Approach Delay (s) 6.4 19.1 0.0 10.6
Approach LOS A R - A B 1
Intersection Summary 4
HCM Average Control Delay _ 114 HCM Level of Service B I
HCM Volume to Capacrty ratio 049 S

Actuated Cycle Length {s) ™. 60.0 Sum of Tost time (s) 8.0 ;|
Intersection Capacny Utilization 42.2% ICU Level of Service A

Analysis Period (min) 15 -
¢ Critical Lane Group '

Page 3
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HCM Signalized Intersection Capacity Analysis 2012 Build Conditions

4. Girard Ave & Marlborough St Evening Peak Hour
N T T B

Movement ISR TR W 5T EER HWEIMWET A WER W NS INE TN NER INSEISE T SER

Lane Confi guratlons oM

Tdeal Flow (Vphpl) o 1900 = 1900"~ 1900 — 19001900 1900~ 1900 1900 _ 1900 1900 = 1960~ 1500

Lane Width 11 11 11 11 N 1 11 1T 12 12 12

Jotal Lost time (s} 4040 40 Y X AT S |

Lane Util. Factor _ 100 095 ‘ 0.95 1.00

Fri™ 100100 " L i 0.947

Flt Protected 095 1.00 1.00 0.99

Satd. Flow (prot) 16623074 3287 o o et oo )

Fit Permitted 033 100 1.00 0.99

Satd. Flow {perm} 57373074 3287 1616 o i

Volume (vph) 17 834 0 0 &M 38 16 23 38 0 0 0

Peak-hour factor, PHF 046 _ 095 _ 0927 092 090 0.73 - 047 _0.75 067 0920927 092

Adj. Flow {vph) 37 878 0o 0 668 52 34 3 57 o 0 0

RTOR Reduction (vph) .. 0_ .0 0 o~ 10~ 0. "0__"36 0 [1] 0— 0

Lane Group Flow / (vph) Ta7T 878 0 0 711 0 0 86 0 0 0 0

Heavy Vehicles (%) ~ . 6% — 6% 5% — 5% — 5% 5% 5% — 5% 6% " 6% 5% . 5%

Parking (#/hr) 10~ 10 10 10

Turn Type o Perm__ . - __Perm - 3
Protected Phases 4 8 2

Permitted Phases ™. = 4 . o e e 2 .
Actuated Green, G (s) 30 0 30 0 220

Effective Green, g (s} . 30.0__30.0 220 A
Actuated g/C Ratio 0.50 050 0.37

Clearance Time (s} 4.0 4.0 . 4.0 1
Lane Grp Cap (vph) 287 1537 1644 593

v/s Ratio Prof _ 029 T 022 . K|
vis Ratio Perm 0.06 ' 0.05 )
VicRatio = 013057 e F 0.14 ]
Uniform Delay, d1 8.0 105 9.6 12.7

Progression Factor_ __2.15__2.17__ 144 1.00 '}
Iﬁ'cremental Déiéy, a2 07T 14T 08 _ 05

Defay (s) 1797239 7 e | I Ayt - ¥ - ]
Leve! of Service B C B B

Approach Delay (s) 237 117 . 13.2 ) 00 1
Approach LOS c B B A
Intérséction’ Summary—
HCM Average Control Delay . 18.0 HCM Level of Service

HCM Volume to Capacity ratio "~ ——"0.39 " — ' J
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 77"~ "34.1% " 1CU Level of Service A - -t
Analysus Period (min) 15

¢ . Critical Lane Group - _ : -- ]
Page 4
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HCM Unsignalized Intersection Capacity Analysis
5: Girard Ave & Shackamaxon Ave

2012 Build Conditions

Evening Peak Hour

2=y ( p S N . SR B

T — T EETEB! B NBT" N ;
Lane Configurations A "i +1. _
Sign Control’ Free ~Free ‘Stop Stop ]
Grade 0% 0% 0% 0%
Volume (veh/R) 1169227 .26 541 "0 0. 0 0_—.0__—0
Peak Hour Factor 0. 63 “T086 0. 68 T 0.6 63 T 0.87 0. 8? 092 092 082 082 082 092
Hourly flow rate (vph) .17 805 4 T 622___54 0 0 0 0 1}
Pedestrians
Lane Width (1) — ™
Walking Speed (ft/s}
Percent Blockage J
R|ght turnflare(vehy
Mediantype ™~ " ™ 7~ None None "]
Median storage veh) '
Upstream signal (ff) 191 542 . . — _ 3
pX, platoon unblocked  0.93 0.80 084 084 080 084 084 0._9§
VC, conflicting volume __ 676 844 1253 1618 422 1169 1611 338
vC1 stage 1 conf vol
vC2, stage 2 conf vol ] - _ 3
vCu, unblocked vol 577 560 858 1294 34 757 1285 213
1 single (5] iz a2 7687076 6670
tC,2stagef(s)
Fisy o — 2.2 22 36T 4073473674034
p0 queue free % 98 95 100100 100 100 100 100
©M capacity (veh/h} 905 792 1957123820, 231 124728

irection, Lane # EB1 EBZ2 WB1T WBZ W 1
Volume Total 420 442 __ 41 ___ 415 _ 261 |
Volume Left 17 o 4 0 0
Volume Right _0__40__0_._ 0__ 54 —
cSH 905 1700 792 1700 1700
Volume fo Capacity -~ —_0.02_0.26" 0.05__0.24_0.15 1
Queue Length 95th (ﬂ) 1 0 4 0 0
Control Delay (5) . 06 _00__98 " 00__o00 """ - I o
Lane LOS A A
Approach Delay (s) 0.3 0.6 - - 1
Approach LOS o
Tntersection Summary h 1
Average Delay 0.4 _
Intersection Capacity Utilization 31.1% ICU Level of Service _ A J
Analysis Period (mln) 15
I — o
Page 5
Gannett Fleming, Inc. 10/12/2006




HCM Signalized Intersection Capacity Analysis 2012 Build Conditions

6: Girard Ave & Frankford Ave ' Evening Peak Hour
2y v A b A S
Movement IEEEE W cETACER TWE M WETAWER I NE(WNETANERINSEMIFSETA SBR
Lane Configurations N L & &
Ideal Flow (vphpl) 1900~ 1900 ~ 1900 _ 1900 ~ 1900 _ 19001900 _ 1900 _ 1900 1900 1900 1900
Lane Width 12 11 11 11 11_ 11 11 11 11 10 10 10
Total Lost fime (s} .= 4.0 . 4.0 4040 ~40 2.0 77 7]
Lane Util. Factor 1.00  0.95 1.00 0.95 1.00 1.00
Frt. - 100098 100098 " " "098 095 __ ]
Flt Protected 0957100 085 1.00 0.99 0.99
Sald. Fiow (prof) 1719 —. 3254 1622 — 3288 1689 L
Flt Permitted 095" 1.00 0.95~ 1.00 0.84 0.83
Satd. Flow {perm) 4719 3254 T 1622 3288 1447 1330 1
Volume (vph) 183 819 67 21 491 29 B8 326 54 57 129 105
Peak-hour factor, PHF .~ 0.86 . 0.95 ~ 064~ 06809377072 __0.83 __ 091070 071075 0.61
Ad] Flow {veh} 190 652 1 05 3 528 40 106 358 77 a0 1727 172
RTOR Reduction {vph) __ " 0 21 0 0. 10 0 0 10 0 0 41 0
Lane Group Flow (vph) 190 736 0 31 558 0 o o 0 0 383 0
Heavy Vehicies (%) .. 5% . 5%, 5% — 5% — 5% . 5% 5% % 5% .5% . 5% 5% __ 5%
Bus Blockages (#/hr) 0 06~ 0 6 0 0 Q 0 o0 0 _ 0
Parking (#/hr)™ — " TETTT ~10 10 : - 10 ] 10
Tum Type Prot Prot Perm Perm
Protected Phases 7 T 3 87 2 6 :
Permitted Phases 4 ' 2 6
Actuatéd Green, G () ___6.0_150__— 60150 250 250 -]
Effective Green, g {s) 60  16.0 60 160 26.0 26.0
Actuated g/CRatio . 0.10 " 0.27 _ 010 0.27 7 0.43 043 ]
Clearance Time (s) 4.0 5.0 40 5.0 50 5.0
Lane Grp Cap (vph) 172 868 ___ 162 __ 877 - 827 516 ___ |
v/s Ratio Prot ¢0.11 002 017
vis Ratio Perm ~ o c0.23 R c0.37" 0287 1
v/c Ratio 110 0.85 0.19 064 0.85 0.67
Uniform Delay, d1 270 _208 2487 1947 %2 _ o 135
Progressmn Factor  1.00  1.00 137 1 21 1.00 1.00
incremental Delay, d2 0 694~ 10.1. —24Tm3iT 133" T 6.0 i
Delay (s} 1264 30.9 "36.4 26 9 28.5 19.5
Level of Service F'C D C” C B !
App_rga_qh_ Delay (s) 50.1 27.4 285 19.5
Approach LOS D ~C C B ]
Intersection Summarjr_'—
HCM Average Control Delay =~ 348 . HCM Level of Service ___.. . C e J
HCM Volume to Capa ity ratio 0.88
Actuated Cycie Length (5} 60.0 ' Sum of lost time (s) 120 3
Intersection Capacity Utilization 67.0% ICU Leve! of Service C R
Analysis Period (min) o 15 = 1

¢ Critical Lane Group

Page 6
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HCM Signalized Intersection Capacity Analysis 2012 Build Conditions
7. Delaware Ave & Shackamaxon Ave Evening Peak Hour

Wivamant "EBTERF T Br—RET™"1
Lane Configurations 4% "'i 444 % i"i“' 3
Ideal Fiow (vphpl) . 1900 1300 " 1900 1900~ 1900 — 1900 _ 1900 — 1900 1900 _ 1900 1900 _ 1900
Lane Width 13 12 13 11 12 12 12 12 12 16 16 16
Total Lost time (s} 4.0 4040 4.0 40 4.0 ]
| © Lane Util. Factor 0.91 100 0.91 1.00 0.88 1.00
Frt 1.00 100__1.00 —_ 1.00 0.85 0.92, |
i Fit Protected 1.00 095 1.00 0.95 1.00 0.98
Satd. Flow (prot) 4927 1662 . 4940 1719 2707 1850 !
. Fit Permitted 1.00 0.06 1.00 0.74 1.00 (.98
Satd. Flow (perm) 4927 111 4840 1338 2707 1850 1
Volume {vph) 0 2128 39 331 700 0 78 0 448 18 0 28
Peak-hour factor, PHF___ 0.92 __ 0.91__0.92_0.82 0.887-092_ 092092092 _0.61__0. 192 0.65
Adj Flow (vph) 0 2338 42~ 380 795 0 85 0 487 30 0 43
RTOR Reduction {(vph) 2-_o0__ o0 __-0 0 0 0186 0 __ 34, 0
Lane Group Flow (vph) o 2378 0~ 380 795 0 85 0 47 0 39 0
Heavy Vehicles (%) 5% . 5% __ 5% _ 5% . 5% _ 5%. 5%. 5%.__ 5%._ 5% 5% . 5%
Parking (#/br) ' 10 0 10 10
Turn Type Perm e CUStOM | custom _Perm I
Protected Phases 8 2
Permitted Phases 4 8 6 _6 2 .
Actuated Green, G (s) 62.0 620 62.0 17.0 17.0 17.0
Effective Green, g (s) 630~ 830 _63.0_ 19.0 19.0 19.0 ]
Actuated g/C Ratio 0.70 0.70 070 0.21 0.21 0.21
. Clearance Time (s} ‘5.0 50" 5.0 6.0 6.0 6.0 1
Lane Grp Cap {vph} 3449 78 3458 282 571 391
/s Rafio Prot ™~ . - 0.16 : _ ]
Vis Ratio Perm 0.48 c3.24 0.06 c0.17 0.02
Vic Ratio 0.69 4827023 0.30 0.83 0.10 ]
| Uniform Delay. d1 78 1357 48 29.9 339 286
| Progression Factor _ 0.39 1007 _1.00 1.00 1.00 _ - 1.00 }
‘ Incremental Defay, d2 09 16559 0.2 2.7 12.8 0.5
Delay (s)_ . 407" 16694 50" 326 46.7 294 }
Level of Service A F A T [ D ' C
'Approach Delay (s) 4.0 5238 " 44.6 291 ]
Approach LOS A ' F D C
Infersection Summary ]
HCM Average Control Delay 1536 HCM Level of Service - F
HCM Volume to Capacity ratio 3.75 . }
| Actuated 1 Cycle Length (s) 90.0 Sum of lost time (s) 8.0
| Intersection Capacity Utilization 79.8% ICU Level of Service D o
Analysis Period {min) 15
©” Critical Lane Group \ ]
! Page 7
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HCM Signalized Intersection Capacity Analysis
8: Frankford Ave & Delaware Ave

2012 Build Conditions

Evening Peak Hour

L‘k)h‘\f)/ﬂﬂ‘{t/

Movement S SBL SBRTNWLE TNWR'NWR2™ NEL™ NET ™~ NER™ SWL SWR
Lane Configurations A b ' N M % ‘Hto

Ideal Flow {vphpl) 1900 ™ 1500 - 1900 — 1900 _ 1900 1900 _ 1900 180071900 _ 1900 _ 1900 1900
Lane Width 13 12 15 127 12 127 12 12 122 12 12 12
[Totai Lost time (s) 4040 4.0 40 _40 40 4040 N |
Lane Util. Factor 1.00 1.00 1.00 1007 100 091 100 0.91

Frt 1.00_.0.87 0.95 0.85 100100~ ——100_098. 1]
Flt Protected 095 0.99 0.97 1.00 095 1.00 085 1.00

Satd. Fiow (prot) 1510 1 15671" 664 1538 1719 — 4916 17994819 T}
Fit Pemitted 095 0.99 0.79 1.0 033 1.00 009 1.00

Satd. Fiow (perm) o 1510 1567 " 1366 1538 593 4916 1544819
Volume (vph) 101 35 160 15 7 124 363 2073 66 226 533 73
Peak-hour factor, PHF - 0.94 . 092~ 0.74__092 092 _-0.897"080_"095 092092093065
Adj. Flow {vph) 107 38 216 16 8 135 403 2182 727 246 573 112
RTOR Redugiion (Vph) =0 163 0 -0 0 9 0 4 0 0 327220
Lane Group Flow (vph) 107 91 0 24 0 126 403 2250 . 0~ 246 653 0
Heavy Vehicles (%) - 5% w 5% . 5% mom. 5% w 5% » o 5% e 5% o 5% . 5% . 9% o 5% 0 0%
Parking_(#/hr) 10 10 10 10
Tum Type __ Perm custom custom pm-+pt ‘Perm I
Protected Phases 6 7 4 8
Penmnitied Phases i 6 i ——s 2 o e 8 . |
Actuated Green, G (s) 200 20.q 21.0 210 58.0 58.0 450 450
Effective Green, g () 2.0 220 220 220 60.0 600 70470 ]
Actuated g/C Ratio 024 0.24 0.24 0.24 067 067 052 0.52
Clearance Time (s) 6.0 80" 5.0 5.0 3.0 6.0 6.0 6.0 1
Lane Grp Cap (vph) 368 383 . 334 376 508 3277 80 2517

v/s Ratio Prot o, 006 ~c0.08 - 0.46 A 0 14 |
w‘s Ratio Perm 0.07 0.02 c0.08" 045 : c‘_l__.@O ______

v/c Ratio 0.29.0.24 0.07 033 _ 079060 308026}
Unlform Delay, d1 276  27.3 26.1 280 7.3 92 215 119
Progression Factor 1.007,-1.00 1.00 1.00 245 206 ——080_ 085
Incremental Delay, d2 20 15 0.4 24 68 06 9655 0.2

Delay (5) OB 2B e 26,6 304 28 8 G T BT B T 104 )
Level of Service C C C C C B F 8
Approach Delay {s) 2807 298 204 LT f—
Approach LOS C C C F
I I s A e o P i
HCM Average C Control Delay 77.5 HCM Level of Service E

HCM Volume to Capacily rafio 2.03 ]
Actuated Cycle Length {s) 90.0 Sum of lost time (s) 12.0

infersection Capacity Utilization —— 82.5% e, ICU Level of Sen Serwce E —1
Aiiéiyms Period (min) 15

¢ . Critical Cane Group i
Page 8
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HCM Signalized Intersection Capacity Analysis
9: Penn St & Delaware Ave

2012 Build Conditions
Evening Peak Hour

VR BV R

Movement - WBL  WBR ™ NBT - NBR™ SBL_SBT —
Lane Configurations ' H“F. b I

fdeal Fiow (vphpl) —— —T900 1900 1900 1900 1900 1500 -
Lane Width 16 12 12 12 127 12

Total Lost time (s} '_:ﬁ._O_ 40 4040 I |
Lane Util. Factor 1.00 0.91 100" 091

Frt 0.98 0.99 100 71,00 p
Fit Protected 096 1.00 095 1.00

Satd. Flow {prot) 1933~ 4897 ——1719_ 4693 i
Fit Permitted 0.96 1. 0(_] 0.06 1.00

Satd. Elow (perm)™ 1933 4897 1154693 i
Volume {vph) 84 23 2456 151 49 659

Peak-hour factor, PHF " 0.44_ 0.92_ 092092 0.92 7 0.91 3
Adj. Flow (vph) 191 25 2670 164 53 724

RTOR REdUCHON (Vph) oo 5 e O o B o 0 0 — 0 ;
Lane Group Flow (vph} 211 0 2827 0 53 724

Heavy Vehicles (%) . 5% . 5%, 5%, .5%_ 5% _ 5% I
Parking (#/hr) 10 10

fTurn Type ' e Pem e J
Protected Phases 8 2 _ 6

Permitied Phases . — 6 __ ]
Actuated Green, G (s) 17.0 61.0 61.0 61.0

Efféclive Green, g (s} ——19.0. . 63.0 630 630 A .
Actuated g/C Ratio 0.21 0.70 070 0.70 '
Clearance Time (s)’ 6.0 6.0 6.0 6.0 1
Lane Grp Cap {(vph) 408 3428 81 3285

vls Ratio Prot " =7 7c0.117 c0.58 - 015, )
v/s Ratio Perm B ' 0.46

vic Ratio 0.52 ~0.82 065__0.22 1
Uniform Delay, d1 314 _ 9.6 75 438

Progression Factor . 1.00 ~1.00 0.73_0.61 1
Incremental Delay, d2 48 2.4 334 041

Delay (s}~ 36.1 12.0 "38.9 31 —
Level of Service D B D A

Approach Delay (s} 361 120 - — 55 iy
Approach LOS D B A

Intersection Summary " |
HCM Average Control Delay 12.0 HCM Level of Service B o

HCM Volume to Capacity ratio =075 — |
Actuated Cytle Length (s} 90.0 Sum of lost time (s) 8.0

intersection Capacity Utlization " 783.5% ___" ICU Leével of Service [ Jp——————
Analysis Period (min) 15 ' _
¢ Critical Lane Group i
Page 9

Ganrnett Fleming, Inc. 10/12/2006




HCM Unsignalized Intersection Capacity Analysis
10: Laurel Ave & Frankford Ave

2012 Build Conditions
Evening Peak Hour

2 T N I 4
Movement EBL EBR  NBL NBT BT 1
Lane Configurations %
Sign Controf . Stop Free_Free i
Grade 0% 0% 0%
Volume (veR/h}. b 62 0 443,226 .0 ]
Peak Hour Factor 042 085 092 002 097 092 ,
Hourly flow rate (Vph) e 12 o 73 o 0 o 482 248 0 ]
Pedestrians
Lane Width (ft) I |
Walkmg  Speed (ft/s)
Percent  Blockage ]
nght turn flare {veh)
Medran type < None : gl |
Median n storage veh)
Upstream signal (fi) 318°_1152 I
pX, platoon unblocked  0.92 ' »
¥C, conflicting volume . 727,246 . 246 }
vC1 stage 1 conf vol
¥C€2stage 2 conf vol 4
vCu, unblaocked val 702 246 246
tC, single (s} A 6.2. 41 .
tC, 2 stage (s)
AO X Dl ) ]
p0 queue free % 9? 91 100
cM capacity (veh/h) . '366""7’8’6 1303 1
Diréction, Lane # BB T o8 1 —— 1
Yolume Total 85 482 246 J
Volume Left 120 0
Volume Right 730 —0 )
cSH 677 1303 1700 '
Volume to Capacity 013000_0.14 |
Queue e Length 95th { 95th (ft) 11 0 0
Control Delay (5) . .~—111__.0.0__ 0.0 |
Lane LOS B
Approach Delay (s) ___— 11.1___ 0.0 __ 0.0 1
Approach LOS B
intersecfion SUmmary s 1
Average Delay 1.2
Intersection Capacity Utilization 34.1% ICU Level of Service il |
Analysis Period (min) 15
L ik
Page 10
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HCM Signallized Intersection Capacity Analysis

1: Girard Ave & Berks St

2012 Build with Mitigation
Evening Peak Hour

T T A

Wigverient MR 1T W 7 W =B R WBLMWET,

Lane Configurations LR 33 N A e
Idéal Fidw (vphiph 4900 1900 190D 4900 1800 1900° 1906 1900 1900 1900 186071800
Lane Width 11 11 13 10 10 13 12 12 12 12 12 12
Total Lost time (s) 40 ab 40 40

Lane Util. Factor 1.00 0.95 100 095 L _

Fno ~ RS X[+ B H¢l} " 4007095 i B
Fit Protacted 095 1.00 095 1.00

Saft: Flow (piot) ™ 1862 5277 f60a” goor "~ T -

Fit Pemitted 0.95 1,00 0.95 1.00 o )
Satd. Flow {perm) 16862 3277 1604 3001 7 .
Volume (vph) 73 782 5 86 686 327 0 o o 0 0 0
Peak-Hour l4ctdr, PAF “70.83 ™0.89° "042 7079, 086 -0.83° '0.92 0.927092 092 0027 0.92
Adj. Flow (vph) 88 890 127109 715 394 0 0 0 0 0 0
RTOR Reductionph).~ 6 1 07 0 12¢ o 0 °70__ 0 __ 0 _0° 0
Lane Group Flow (vph) 88 901 0 109 985 0 0 0 0 © 0 0
Heavy Vehicles (%) =~ 5% 5% 5% 5% 5% 5% 5% 6% . 5% T 8% 5% 5%
Bus B!ockages (#mr) 0 6 0 0 6 0 0 0 0 0 0 0
Parking. ‘(#/hr)” T [ * 1w v i0 10
Turn Type Prot Prot - _

Protected Phagés 7 47 7 "3 ° 8§ ~ - P o
Permitted Phases

Actuated Green, G'(8) * "20.0 300 0738 . v T

Effective Graen, ais) 21.0 310 210 310 ) N
Aciuaiad o/C'Ratic ™ 03870527 ™" "TORs OS2 T T /T _ v e o et
Clearance Time (s) 50 50 50 50

Edne Grp'Cap (Vgh) . 582 1693 _ 561 1551 _

v/s Ratio Prot 0.05 0.27 0. 07 c0. 33

v/s:Rafio Perm ) ;
vic Ratio 015 053 019 063 )

Uniform Delay, di ™ ™" 184" ~¢7 ™" 1§ ™j04 ~ 7 TOm e omm o moowm mommemow
Progression Factor 1.06 0.24 1.00 1.00

Increrfiental Délay, d2”_ ° 05 1.0 08 _ o0t T T o o m
Delay (s) - 146 3.3 144 124 '

Cével of Sics 8 A B B L e
Approach Delay {s) 43 126 0.0 0.0
~Approacr‘ LOo8 A B A AT

s

HCM Level of Serwce ._ A.

HCM Average Control Delay 8. 9- - . . .

HCM Volume to Capacity ratio” 0.46 . . e
Actuated Cycle Length (s} 6007  TBumotlositime(s) " T 80 _ et
Inters_ectidn Capacity Utilization 48.3% ICU Level of Service A

Analysis Peried (min) -~ 5 © ST - T

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
2. Girard Ave & Montgomery Ave

2012 Build with Mitigation

Evening Peak Hour

Interseetion. Summary B

Movement. IR =5
Lane Configurations b oM . I
ideal Flow (vphpl).” ™" ™*-19007 7900 _ 1960 ~7900. 1900° 7900 900° 7900° 1900. 1900° 1900, 1900 -
Lane Width _ 12 15 15 12 12 12 LR B b 11 12 12 12
Total Losttime(s) 40 4D 4b ' - T T TR T
Lane Util. Factor 0.95 1.00 0895 1.00
Rt D100 TSRO0 00 — .08
Fit Protected 1.00 0.95 1.00 0.98 .
Satd: Fiow (protj:_ | 3768 7R (3438 .. 1690
Fit Permitted 1.00 0.19 1.00 0.98
Satd. Flow (permy” ~ ~ 7 " 3¥85T T T 3427 3a3g T T 1890
Volume (vph) ¢ 805 18 18 668 0 0 0 0 65 26 50
Feak-hotr factor PHF * 0,92 " 084 0617 071 "0:86  0:82" 0.9 -0:927 "0827 0837075 0.90
-Adj. Flow (vph) 0 958 30 25 777 0 9 0 0 78_ 35 56
RTOR Reduclionvpr) . 0 -4 8" & 0 0" 6 "¢ 0 0 8" 0
Lane Group Flow (vph) 0 984 0 25 777 0 0 0 0 0 139 0
Hadvy Vehigies {95} 5% 5% U BT swY T B% T B%T 8% 5% 5%, TI5%.TE%T T5%
Parking (#/hr) - 10 10 10 10
TumType _ Perm ' Petm . -
Protected Phases 4 8 . 2
Petmitted Phases ™ T T TYTT o g ot o T R T R :
Actuated Green, G {(s) 27.0 270 270 25.0
Eftettive Green; g (s} ~ P78 TTUAThHBRe T T TTTTTTT T Mt TR0 Y
Actuated g/C Ratio 0.45 045 045 _ 0.42 _
Clearéance TimMe(8) COTOTRGTTT™Y T AQS 4nte o T S L
Lane Grp Cap (vph) 1694 154 1547 704
visRafioProt - = T TTTURQEE T Tt T ST - ®
v/s Ratio Perm 0.07 0.08
i Ratig ™ T s et o0ABgs0T L T oz T
Uniform Delay, dt’ 12.3 98 117 11.1
Progréssion Facter  ~ T 041 T T 04977038 770 T R |
Incremental Delay, d2 10 18 09 0.6
Dalay (3) B0 T e veln T Tl
Level of Service A A - B
ApprogcnDElay. 5y 2 68T LT "5;-6',"‘ AU <X i B L
© ApproachLOS A A A B

HCM Average Control Delay 6.8 HCM Level ot Service A

HCM Voluiné 16 Capacity ratic ~ ™ 7 040" ~ 7 ” Tt TTEE s v
Actuated Cycle Length (s) 60.0 Sum of losttime (s) 8.0

Intétsection Capacity Utilization™ '50.3% ICU Leveiot Service |~ A .
Analysls Period {min) 15 L

¢ Ciffical Lane Group ~ 7 oo R o R
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HCM Signalized intersection Capacity Analysis

3: Girard Ave & Columbia Ave

2012 Build with Mitigation
Evening Peak Hour

PN v A
favement MMM T W' =5 Tl EBH WWEWETEWER NG NETRNEH I S5 M S8 T M SER

Lane Configurations A
Ideal Flow (vphpi) 1900, 1900
Lane Width 12 11

TotalLdstiime {s) ~ ™~ ™ &b

Lane Util. Factor 0.95
Frt oL - . 09
Flt Protected 1.00

Satd. Flow (frétf 3296

Fit Permitted 1.00

Satd. Flow.{perm) 3296,

1800
10

1900
1

" 40

1.00
1.00
0.95
1622
0.17

285

%

1900 1900 19000 1900 1900 1800 1900

11 12 122 12 12 11 o1 1
ap 40
0.95 1.00

1.00 7 096 T
1.00 0.98
3323 o 1644
1.00 0.98
3323 _ 1644

Volume (vph) 0 906

Peak:hour factor, PHF,, 0.92° 095

Adj. Flow (voh) 0 954
RTOR Rgdiciioh (vpt) 0. 7
Lane Group Flow (vph) .0 1002
Heavy Vehicles (%) L7 7N
Bus Blockages (#Mr) 0 0
Parking {#/hf) i

0

10

28

0.8t
.35

0
35

" 5%

4]

584 0 74 41 53
092 092 086 056 072
635 O 8 73 74
0 0 o 28 _ 0
635 0 0 205 0
5% % 5% 5%
0 0 0 0
10 i0

D

Q
w0
Yoo No

‘OO N O

b O oY
o
o

.0

-

Turn Type _
Protected Phases® | . 4
Permitted Phases

=

Aciuated Green, G-} ™™™ =™"d4g0™ ~ *

Effective Green, g (s) 24.0
Actuatet’g/C Ratioc ™ 040
Clearance Time (8) 4.0

Perm

8

240

24.0
0.40
4.0

- r8

240
24.0
T 0.40"

40

Lane Grp-Cap (vph) 1318
v/s Ratio Prot ¢0.30

ey -

wis F!atio Perm . e

v/c Ratio _ 0.76

Unitofm Déléy;'df"“‘“ T 85

Progressron Factor 0 26
37

Delay (s) 7.7

Level of Setvice: ™ ‘ A

Approach Delay (s) 7.7

Approach LOS T TTA
Intersection’ Sum mary. .

114

0.12
0.31

123

0.55

X

12.9

B

1329
019,
0.48
134
0.55
13
8.4
_A
8.6
~ a

HCM Average Conirol Delay, -
HCM Volume to Capacity ratio
Actuated Cycle Léfgth (8)
Intersection Capacity Utilization
Analysig Pefiod (min}

¢ Criical Lane Group

8a

0.49
'60.0

422%
- s

HCMT_eveI ofr:Se%ﬁic,e

Sus of lost fimie (s)
ICL Level of Serwce

- e o =

P
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HCM Signalized Intersection Capacity Analysis 2012 Build with Mitigation
4: Girard Ave & Marlborough St Evening Peak Hour

t 2 >4 4
Movement: IEER MWELWWoTEWER IWNETWNNE T NER I SETNINGET W SBR
Lane Conﬂgurahons : T & o
ideal Flaw (vphpf) 1900 1900 7900 1900 1800 1900° 1900 1900 1900 1900 1800 1800
Lane Width B R 1 T 1 o 2 12 12
-Total Losttime (s — = 40 40 . 0 ) a0 '
Lane Util. Factor 1.00 095 9 1.00
e 1.00 .00 0.9 C 094
Fit Protected 085 1.00 . 0.89
Satd Elow (prd) | _ 1662 30747 amT T L et
Fit Permitted 033 1.00
‘Satd. Fiow {perm) 573 3074 3zg
Volume (vph) _ 17 834 0 16
P&ak-fibur factor, PHF,, 0:46 _ 0.35 0.92° 092 090 073 047
Adj. Flow (vph) ' 37 878 0 34
ATORReduction (Vph)- (] o] 0 VR T 0
Lane Group Flow (vph) 37 878 ( ] o
HeavyVehicles (%) 5% 5% 5% 5% 3% 5% 5%
Parking (#/hr) 10
Turn Type _ o PEM
Protected Phases 4
Permitfed Phases — © 4
Aciuated Green G (s) 300 300
_ 30077306 T
Actuaied g/C Ratio 050 0.50
Clearance Time {s) ~ . 40.~ 40
Lane Grp Cap {vph) 287 1537
_ ¢0,29
vis Ratlo Perm 0.06
veRatio™ *77 7T _0i3
Uniform Delay, dl 8.0
Progréssion Fadlar =, — 0:88:
Incremental Delay, d2 07
Delay(s) ~ 7 75
Level of Service A
Approach Defay {8)
Approach LOS

HCM Average Control Delay 8.2 HCM Level of Service
HCM Volume'io Capacity ratie™ ™ ~63g—_ "~ ~ T T_T 7T 7
Actuated Cyc_le Length (s} - 60.0 * Sum of lost time {s)
tniérsection Capicity UtiliZation . 34.1% 1CU Levet of Service
Analysis Penod (mtn) 15

e

G:\46887 Sugarhouse Casino\Synchro\Build with Mit\2012 Build with Mitigation.sy7
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4

HCM Unsignalized Intersection Capacity Analysis - ~2012 Build with Mitigation
5: Girard Ave & Shackamaxon Ave Evening Peak Hour
- .

A ey ¢ ANt M)A
ovenTanT MR 5 " C 5T M EE R X W BT WETE W I B NET M NER M SEIMN SET M SBR
Lane Configurations b _ 'ﬁ 4 N B _ o
Sigh-Control ST Free T T Free” "IV TTstepT T Stop.
Grade , 0% 0% . . 0% 0% _
Volume {vet/i) 91 892  27., 26 541, 470 S0 0 H 0" 0 0
Peak Hour Factor 063 0868 068 063 087 081 092 092 082 092 092 0862

Houry flow rate (voF), "~ 17 BD5 40- " 44 8227 s, o _ 0O O 0 _ _0 0
Pedestrians

Lane Width (i) . CoS e T wEmmE omem , T
Walking Speed (st)

Péicerit Blockage . i B T -7
nght tum flare {veh) ' _ _

A e . T \
Median storage veh) ) ‘

Upstream signal'{it) i I ‘84 _ _ T o,
pX platoon unblocked 0.93 - 0.81 ‘084 084 081 084 084 093

vC, conflicting volumé ™" 680 7T T Tgag T TR T 4853 TB22 T3 A7 1613 T 840
vC1, stage 1 conf vol i
vC2; stage 2'contval A T i
vCu, unblocked vol 581 569 _ 865 1303 46 767 1292 215
Cisihgled) T a2 T T R lTTETEE [ TOTT76T 66 70
1C, 2slage (s) ' ' '

- . - - - - a4, a o+ a

Fs) . UL 2% ST R T "‘36“ 40 T34 3 407 34
poO queue free % 98 95 100 100 00 100 100 100

1
TGV T TG Izt 8 2280 T2, 28

©M capacity (velthy " 901"

Volurne Total _ . 420 T 442 41 415 265 T — ST
Volume Left 17 0 41 0 0 _ .
Volume Right, __ - . 07740, G, 0 788 CTEII TS T Tt s s o
¢SH 901 1700 791 1700 1700
Vvolimié t6 Capdcity:  0.02. '0.28° 0.05" 024 "0.16 . e
Queue Length 95th (ft) 1 0 4 0 0
Control Delay (8), ", ° ~ 0i6 =00 §87.700 00T T . T
Lane LOS TACT A
Approach Delay (s)“'"“"* 03 7T o ety = - C e G ey
Approach LOS _
jrtersection summary i
Average Dalay 0.4 ' i
intersection CapacityUtiization =" = _31.1% _ __ ICU Level of'Séide” A "
Analysis Period (min) . 15 _ N

; .

(46887 Sugarhouse Casino\Synchro\Build with Mif\2012 Build with Mitigation.sy7
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HCM Signalized Intersection Capacity Analysis 2012 Build with Mitigation
6: Girard Ave & Frankford Ave _ Evening Peak Hour

1 net S B LW EBT B SELSET M SER
Lane Conflgurations % M. LN . & .

Idéal, Flow, {Vphipl) 71900 121900 ™ 1900 1800 1900 1900 1900 " 9800 1900 ,.1800° 1900
Lane Width. T noon 11 11 1 1 10 10 10
Tota) Losttime (s} - 40" 40 40", 70T B ¥ ’ A0 '
Lane um Factor " 1.00 095 . 1 00 0 95 . 1.00 . 9 00
g, 0 ¥ 100 098 400 D8R T TITMTTOge T T ods
Fit Protecied 0.95 1.00 095 1.00 0.99 0.98
SEWTFlgw (pfet), — p719,3254° €22 328’ - -, 1699 U 158%

Fit Permitted 0.95 1.00 095 100  ~ ' . o082 _ 0.81

Batd” Flow{perm), 1718 825477 {622 Y3288 z405_ T 12850
Volume (vph) - 163 619 67 21 491 29 B8 326 54 57 129 105
Peak-hout Tacior; PHE““ 0.86° 095 064, 068, D93 072 .083 BE1 070 0.7 075 061
Adj. Flow (vph) 490 852 105 31 528 40 106 358 77 80 172 172
RTOR'R&dUcHon (Vphy ™™ 0. "22 " O8I e 0T S0 de 0 0774 0

e [ T B o —

LaneGroupFlow(vph) 190 736 o 31 559 0 0 531 0 0o~ 383 0

Heavy Veficlés'%o) 7 * 5%  B% 8% 8% % 5% % 5% CB% 5% 8% 5%

Bus Blockages (#fhr) 0 0 0 6 o 0o 0 o 0 0 0 0
Parking (#/hr) ~ S 1) R s ) DS | 10
Turn Type ~ Prot Prot ~ Perm . Perm

Protécled PRasss ¢ -'zn,.._:ii:::;w;.m; R T S SN S o
Permitted Phases B s 2 6

HActuated Green. G ™ .16 %o o B2y 0 e Tppg T
Effective Green g(s) 8 0 170 17.0 23.0 23.0
Actuated HiC Rallio ~ 0187 028 ™ T EAT Gs T T T 038 I 1
Clearance Time (s) 40 5.0 40 50 ' 5.0 5.0

Lafie Grp:Capvphy ~ 229 922 21677982 ;. L. 589 . . _..A49%

v/s Ratio Prot c0.11 0 02 0 17

vis Ratio Perm’ - ¢0.23" P ¢ - 0:80, ¥
vic Ralio 083 080 0.14 0.60 099 078
Unifform D@y, o1 =™ 28,8 1897250 186 "7 P T U |- =< S
Progression Factor 1.00 1.00 154 018 1,00 _ 1.00 :
Inéremefital Delay, 4’7 280, % 747 T 4R T2 L T T T T e £ - At
Delay (s) “ ~ s34 27 o 37 60 53.7 27.7
Levelof SERiGE ™ T D gy R e gy
Approach Delay (5) 323 7.6 53.7 277
Approach Log, W T g T A S - E

HCM Avarage Control Deiay_ _ HCM Lavel of Servicé

HCM Volume to Capacityratic ~ 0.89° ]

Actuatad Cycie Length (s} T 00 T Sumof osttime (s} 7T e LT
Intersection Capacity Utilization 67.0% ICU Level of Service c

Anialysls Reticd (mif), - o o T %

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
7. Delaware Ave & Shackamaxon Ave

2012 Build with Mitigation

Evening Peak Hour

Ay v NN

t 2§ 4

Moverer: I =S 5T 8l EER MWEIWETEWER WNBCWFE T NER W SETWNSET I SBH
Lane Configurations 41, WM _ N 'l & )
ideal Flow{vphpl) 1900 1900 1900 1900 1900 1900 190D 1900 1900 1900 1900 1900
Lane Width 13 12 13 11 12 12 12 12 12 16 16 16
Total Losttime (5) ' 4.0 Toa40 40 a0 4.0 4.0

Lane Util. Factor 0.91 097 O 1.00 0.88 1.00

Frt e e o n 1.00 1.00 1.00 11.00- " 085 .08
Fit Protected 1.00 095 1.00 0.95 1.00 0.98

Satd, FloW {prot) 4927 3228 4940 1719700 T 2707, 1850 _

Fit Permitted 1.00 095 1.00 0.70° 1.00 0.98

Satd. Fiow (pérm)y ri 320%™ 4940 " 1274~ - LA
Volume (vph) 0 2128 39 331 700 0 78 0 448 18 0 28
Peak-holrtactor, PHF™ 092 091 092 092 _088 092 092 082 7092 0861 092 065
Adj. Fiow {vph} 0 2338 42 360 795 0 85 0 487 30 0 43
ATORBeduclion(vph), 0 = 2 0 T .0 1] O g g9 0’ 0
Lane Group Flow (vph) 0 2378 0 360 795 0 85 . 0 288 0 a5 0
HeavyVehicles (%) 5% % 5% 5% 5% 5% 5% 5% 5% 5% 6% 5%
Parking (#/hr) 10 - 10
TurnTime Prot: e = BPm Over P&, .
Protected Phases 3 8 3 2
Permifted Phases 4 ' 2 " -2
Actuated Green, G (s) 59.2 150 79.2 9.8 15.0 98
Eitgctivé Green, gi(s) = ™ 77 802 7T 60T 8p.2 ™ 11.8. 180 AR
Actuated g/C Ratio 0.60 0.16 0.80 0.12 0.16 012
Cledrancé Tiéxsy ™~ ~ 50 50" 5.0 60T BT TeUT
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp'Cap{vph) 2966 516. 3962 150 433 | 218,

v/s Ratio Prot cD 11 O 16 0. 11

vis Ratio Perm "= =" Tehag v ¢ ~oT g6.67 002

v/¢c Ratio 0.80 0.70 0.20 0.57 0.66 0.16
Unitorin Delay, ¢1™ - 153 3d7 24% v WF T TgesT U TEesT L
Progressmn Factor 0.20 1.00 1.00 1.00 _1.00 1.00
incremental Détay, d2. AEH R N A % 387 037 T
Delay (s) 47 438 25§ 48,5 43.3 40.0

Level of Sefvice A o A D R ] — DT
Approach Delay (s) 4.7 15.3 . 43.8 40.0
Approach LOg 7 =TT T TaTR T o g ©D D

Intersaction Summary

. ey —p———c—

HCM Average.Coritrsl Celay. "13.6 "HCM Level of Service: B N
HCM Volume to Capacity ratio 0.75 .
Actuated Cycle.L&ngth (s), 1000 Sum of losttime () 12.0 -

* Intersection Capacity Utilization 71.0% ICU Level of Service C

Analys(s Peficd (min) R 1]
¢ Critical Lane Group
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HCM Signalized' Intersection Capacity Analysis 2012 Build with Mitigation
8: Frankford Ave & Delaware Ave Evening Peak Hour

L"kﬂr\‘\f)/dﬁ/v

Movément _ SEWFSBR WNWCYNWR-NWRZ NETMNER WSWIRSWTESWE
Lane Conf:gurations k' B 'i A N M

ideal Flow (vpHp) = 1900. 1900 71900 1900, 1900 “1900 1900 1900 1900 1900 1900 1900
Lane Width ' 12 15 J2 12 o2 12 12 120 12 12 a2
Tolal Losttime'(s)™ ™™™&0 40 =™ = ™4%" ~ - 40 40 _ 4% 7 406 49 '
Lane Util. Factor ~ 1.00 1. . ' 1.00 1.00 ~ 0.91 0.97. 0.9
o _ T 400 O 7085 085 1,000 "1.00 - 4000 098

Fit Protected 095 O ) 1.00 095 1.00 0.95 1.00

Sard, Flowl(proll, 1510 15727 16gaTT | 1538 "i719 40ty T 3335, 8ar |
Fit Permitted =~ 0.95 0.99 1.00 095 1.00 0.85 1.00

Satd. Flowi(perm)” 1516 73572 7T 880, 1538 7197 4giT T 3335 agap s ?
Volume (vph) 101 35 160 15 124 363 2073 66 226 533 73
Peak-hourfactor, PHE___ 0:80-_0:95" 0,92 _ 002" 093¢ 065 _%0.92° 082 0092 0:94..0.827.074
Adj. Flow (vph) 112 37 174 16 ’ 191 395 2253 72 _240 579 99
RTOR Aeduction (vohy . 0 150 07T @ ' a8 © 0. 3 0. 0 20T 0
Lane Group Flow {wph} 112 61 0 43 395 2322 0 240 _658 0
Heavy Vehicles (%) |27 5% .5% “"5%" 5% 5% 5% 5% 9% 5% 5% 5% 5%
Parking {#/hr) 10 10 '

Turh Type: . . Pemmy_ __ __ _  custom .eustom _Prat_ . L Prot_
Protected Phases ' : 7 4 3 8
Perified Phages 67 & . gt

Actuated Green, G (s) 116 116 12.6 126 303 611 103 431
Efiective Greem, g (s) ~ 136 136- = ' * 136 T "186  "293_ 634" q1.37 4517
Actuated g/C Ratlo 0.4 0.14 014 0. 14 029 0 63 0.11 045
Cledrance Tine (s) &0 606~ ~ &0 ™™ T50E0T 69T T TS0 0T T
Vehicle Extension (s) 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 205 214 182 209 504 3103 | 377 2178 ;
v/s Ratio Prot 0 04 ¢0.23 c0.47 007 O 14 _
s RaiioPeri™ T G007 gt egs, T ;
v/c Ratio_ 055 "0.28 018 021 078 075 0.64 030
Unitorm Delay.d1™ ™ - AOB B§8" e S - ¥ S 2 S - RV Sk I " Sl
Prograssion Factor 1.00 1.00 100 105 042 1.10 0 91
InEremental Délay, 2~ ™307 _0.7 T T 07 TTTTOLT Y40 09 . 34 704 _ ¢
Delay (s) 43 3 39.6 38.9 38 9 38.1 6.3 T 49.9 16 2

LsvalotSerfgs™ b DT T T > o A b

Approach Delay(s) ) ' 40_3 389 : R - 109
Approach. LOS o D"“‘ k] s . B

FEFeEEar SUmAary W
HCM Average Conirol Datay- ~ _ ° 178 . HCM Levelof Setvice

HCM Volume to Capacity ratio 0.72

Actuated Cycle Lengti ()« , 1000 Sum of fgsttiiei(s).

Intersection Capacity Utilization 76.4%  ICULevel of Service

Analysis Period (miry .~ " T T 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2012 Build with Mitigation
9: Penn St & Delaware Ave Evening Peak Hour

Movemen!

Lane Conflguratlons N ’ ‘

deal Flow (vphpf) _ 1800 1800° 1900~ 1900 egy’ {800" "
Lane Width 16 12 12 12 12 12
Total Lost time {s}) 4:0 40" a0 40

Lane Util. Factor 100 0.91 . 100 091
- Fri o “oggT T 0987 TTTHOD %00
Fit Protected 0.96 " 1.00 - 095 1.00

Salg. Flow-(grely  ©, 199% 4897 C 0 TiTid 4693”

Fit Permitted 0.96 100 006 1.00
Satd. Flow (perm)y™™" ™ 71933’ 48977 T T 103.7.4693
Volume (vph) 84 2456 151 49 659
Peak-iolr factor, PHF 7 0,44~ 92 0:92, 082 082 U87

Adj. . Flow (vph) 191 : 2670 164 53 724
ATOR Reduclion'(vypf)” 5 /I - F ¢ R R

Lane Group Flow (vph) 211 ) 2828 0 53 724
Heavy Vehicles (%) 5% ° 5% 5% B% 8% 5%
Parking (#/hr) : 10 10

Tum Type _ . , Pmipt

Protacted Phases 8 '

Permitted Phiases - D - S
Actuated Green, G.(s)  13.2 : . 748 748
Effective;Gieen, g {sy. 1582 877 768 7T
Actuated g/C Ratio . 0.15 : 077 077
Clegrance Time (8) __ 0. .~ 80 __ "85080
Vehicle Extension (s) 3.0 3. a0 a0
lahe Grp Capvph) 294 =~ 3247 = " 184 3604,
v/s Ratio Prot c0.11 cO 58 cO 02  0.15
ils RatioPertn ™ © TTUTTeR0
vic Ratio a.72 0.87 029 0.20
Unitorm Delay. a1 "> 404 134, T i858 3% T
Progression Facter  1.00° 1.00 0747 1.35
théremental Deldy, d2 81 7 3.5 S 08 041

Delay (s) 485 17.0 12.4 4.4

Level of Servige. [> I - S - S U
Approach Delay (s) 48,5 _ 17.0
Approach LOS A » R - I

o L . -

——

intersection Summary: ' :

HCM Average Control Delay | . 8.3 “HCGM Level of Sérvice
HCM Volume to Capacity ratio  0.80 '

Actudted Cyelé Lengti (sF © 7 ™ 100.0%  ° Sur ar1gst iife(s)”
Intersection Capacity Utllization =~ 63.5% ICU Level of Semoe
Afalysis Périad {min) | _ i5
¢ Critical Lane Group

s
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HCM Unsignalized Intersection Capacity Analysis 2012 Build with Mitigation

10: Laurel Ave & Frankford Ave - Evening Peak Hour
2N o bt Y

Wmm‘ﬁt"ﬁﬁ’f‘gﬁmﬁ' ]
Lane Configurations hid 4 T
Sign Contro! Sép T T Free’ Free =
Grade _ 0% 0% 0% |
Volume (vet/m)™ = ™ 5 62 - b 443 2260 O " 7 .
Peak Hour Factor 042 085 092 082 092 092
HGhfly flow fate (vphy™ 2. . 73 . 0 382" 2467 0 7 )
Pedestrians )
Lane Width (ftj - § o T o T .
Walking speed (ftfs) '
Pefcent Blockage Y e T
Right tum flare {veh) _
Median fype™ Noné oo T i} AR
Median storage veh) _
Upstréar signa {ity. - A a1g” 1952 o
pX, platoon unblocked )
vC, conflighing volirle™ 727" 246 246 _ _ - -
vCi1, stage 1 conf vol
vC2, stage’2 conf-vol ) - c "
vCu, unblocked vol 727 246 246 o ‘
(C:single(s) T T 64 _ 62 43 PR s om0
iC, 2 stage (s) _
FE L T 39 3 22 7 o LT e
PO queue froe % 97 91 100
cMcapacity {véh!h) g6 786 1303 T T . o -
Volume Totd 85 482 246 . _ .
Volume Left 12 0 0 :
VelimeRight, ~ .~ 7% 9T 6 L., T, 7. . . L. "
cSH 686 1303 1700 ' ' ' o
Volume1d Capagty 042 000 014 7 ' o T T
Queue Length 95th (fty 11 0 0o
Céfitcol Delay sy~ "110 00706 T o T L -
Lane LOS B i
Approach Delay'{s), . 1.0~ 0§~ g0  _* = ) - P
Approach LOS B
Average Delay 1.1
ltersection Capacity Utilization ™ "344% . 1GU Leval of Service A
Analysis Period (min) 15 )

]
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HCM Signalized Intersection Capacity Analysis 2022 Build Condition
1: Girard Ave & Berks St Evening Peak Hour

O T 2 N BV A S B 4

MiGvenion: eI M ST N EE R W WETAWER B NE I NE Tl NGA WSS SET I SER
Lane Configurations % A % B . L
ideal Flow.{yphpl) 1900 1900 1900 ~ 5900 1900 1800° 1900 "1 god 3960 1900 1990 1900
LeneWidth ~ ° 11 ~ 417 13 107710 18 12 12 12 2 120 12
TofaiLosttime:(s)” ~ 740" 40 7 40740 T hal " oo T
Lane Util. Factor 1.00 095 1.00 095 :

Bt FOD 100 - 1007 085 _

'FIt Protected 0.95 1.00 ‘ 0. 95 1.00 o

Safd. Flow (prot)” 1662 " 4277 16047 3002 s .

Fit Permitted 095 1.00 095 1.00 _ .
Said. Fiow (perm) FEBD T AETT T AR TR0 T T T T T T e =y
Volume (vph) 81 875 6 95 758 361 6 0 ©0_ 0 0 0
Peak-hour factor, PHE.™ ‘083" 0:89 0427 0797 086 083 092 0827 0927092 092 7092
Adj. Flow {vph) ' o8 083 14 120 790 435 0 0 0 0 0 0
RTOR Réduglion (vph} =0 ™ 277 70 " 770" 7383~ '{'}_." 9T T TG T o
Lane Group Fiow {vph} 98 995 — 0~ 120 1102 '"_'"0 0 C0 0 0 0 0
Haavy Vehiclesi(%) — 5% 8% 5% 5% 8% 5%, ok B%T 5% 8% B%T 5%
Bus Blockages (#/hr) Lo, 6 0 0 6 0 ‘0 0 0 0 0 0
Parking (#fr)* T A o - T .0
Turn Type Prot Prot

Protécted Phases % = g :Wa:_a““: — VA o
Pemitted Phases ] , _

Aciuated Green, & (é)""' TBOT 420 T CUEY Tz T T T e e e
Effective Green, g (5) 9.0 430 9.0 430 o .
Acluated 9/C:Ratie (045 0727 " 0aA5 _Qg2_ T T " T " — I
Clearance Time (s) 50 5.0 5.0 50 :

Uane Grp:Cap (vph)_ 249, 2349 _ @4t_2isi_ __ ___ . _ o = T
v/s Ratio Prot 0.06 0 30 T 0,07 ¢0.37 N '

Vis Riatio Par ™ "™ _ ':"‘: S T b s o o e
v/c Ratio ) 0 39 0 a2 " 7050 0.51 . .
Wnlidrm Delay, a1~ 23100 38 T ey g g Y e e
Progression Factor 070 049 100 100" . .- e o
Iigremental Délay, 82 ™ 37 = 04 T yat g T T o T
Delay (s) ‘ 19 7 22 306 47

Lévelof Service” ™~ BT AT RWITTC Trave e oo MO T e n
Approach Delay s)_ .37 ' 70 0.0 " T 00 _
M
HCM Average Control Delay. =~ _ 55~ _ HCMlLeveloiService = = A o '“’_'_'
HCM Volume to Capacity ratio _ 051 ' o o
Atluated Cycle Lengthi-(s) - 7 60:07 T Sufioftosttme (), T 8o I T
Intersection Capacity Utilization - 48, 3% ICU Leve! 01 Service A )
Analysis Pefiad (min) . S5 L e i

¢ Critical Lane Group

F
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HCM Signalized Intersection Capacity Analysis - 2022 Build Condition
2: Girard Ave & Montgomery Ave Evening Peak Hour

A a Ny v ANt M)A
Moveman! SRRy oI BT EE R R WEE WETEWER I NEI NET I BT SETW S5 S8

Lane Configurations . A % L _ ¢¢p ,
Ideal Flow.(vphpi) 71900 1800 "1800 99000 Y900 4900 T Y800 1800 1900 "800 1900 T 1900,
Lane Width 12 15 15 12 12 12 11 12 12 12
Totdl Losttime (s) __ " 4.0 40 40 . .40

L T P e L L mterw L e = - wleeem

Lane Util.. Factor . 0.95. | 1.00 0.95 - 2100
R T 100 _' .00, 71,00 wjfm e ol .08 -
Fit Protected 0.95 1.00 0 98
Sard. Figw (profy. ~ '_ 1749 3438, ¥ o e U “"“““..'1@?3797
Fit Permitted o ' 015 100 ~ 7 - o ~ 098 -
Satd. Flow{peim)” . "F7gs T P73 A4dp v Tt T CTTUTTHRRYT U
Volume (vph) 20 20 738 0 0o 0 )
Pedakinalir factor, PHF™ 082™ "‘g‘gs‘i'_‘: COTITTOEETT 02T 0.82 TGE2 :
Adj. Flow (vph) 33 28 88 0 _ ‘o '
RTOR Reduction (vh) ™ ~ . G TR T T et
0

0 72 28 .56
U392 083 075 090
0

87 37 &2
A R B

P T s

Lane Group Flow (vph) o 1087 28 858 0 0 0 0 156 0
Hédvy Vehidles (%) -~ 5% 5% 5% 5% A% 5%T 5% 5% 5% 5% 5% ° 5%
Parking_(#/hr) ' 10 .10 10

Turn Type- " Perm _ , Perm

Protected Phases = - o4 T , 8 ' '
Permiffed Phiases ™ e
Actuated Green, G (s) 270 270 270 _
Effective;Gréen; g(s) . 27.07 "™ "gr0 2707
Actuated g/C Ratio . 045 7 045 045 .
Clgarande Time($yT ™™ * = TR T TN YT LA I TR T
Lane Grp Cap (vph) 1694 : 123 1547

vis RalioProl” T ™e0.29 7T TTTTT TRy T

v/s Ratio Par_rn . 0.10
ViERatior T Tt 04 T TTRR3 085
Uniform Detay, d1 . . 128 104 121
Pfogression F&GIOr .. . ):

Incremental Dalay. d2 .
o e oo -t REED Ny e Ty My ¢ T e e e e weeew s _,W_
Delay ( ) mmu . . e o e R __'-a.— T 2 B T 122 Q Y

Level of Service” -
Approach Délay. (&)™
Approach LOS

Infersection Sumimiary, o .
HCM Average Controf Delay 192 HCMLevelof Service =
HCM Vlume to.Cépadityratio” "~ ~0.44 ':_L'

Actuated Cycle Length (s) " 60.0 "Sum of lost time (s) )

~ Intefsection Cagacity Utinzation,  "52,7% "G Level of Servige ~ 7
Anaiys:s Period (mln) _ . 15

e Crifical Lane Gioup - T T

R

- -- .
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. HCM Signalized Intersection Cabacity Analysis | 2022 Build Condition
3. Girard Ave & Columbia Ave : Evening Pgak Hour

t 2} 4

Mdvement he ICET M ESARW BT NET 3 NG W SE W SETWEER
Lane Configurations LG I« o %

idedl Figw-{vphpl) = 1800 1900° 1800 4900 1§Qg' 1900, ~1900™ 1900 1900 4900 1900 "'fQ(fO
Lane Width 12 11 10 L 11 12 12 7 12 12 N 11 "1
Torel Lot tmal(s) = T g v TAQTTAQT CwTv e e owes e
Lane Util. Factor _ 0.95 1000 085 © T 7 T T T q00
Frt e 0997 IR I s BN ¢ : T
Fit Protected . 100 T0.95 1.00 _ 0.98

satd, Flow (pidh) - T7 T 8e8el . | fe22 323 LU T LT TRET TG
Flt Permitted 1.00 017 1.00. . . 098
Satd. Fiow (permt)” ™ BE9E - | PEARRY T MM e gy e
‘Volume {vph) - .. 0 oo 36 31 645 '0 .0 0 o0 82 45 58
Peak:hdir{actor, PHF“O 92" 0 95 0 58 0_8_[ 0 92 _ 0 92 0 92 0 92 +0§?_ - 0:8 86 0 56 -0 72
Adj. Flow (vph) 0 1054~ 62 98 701 0 0 "o 0 95 80 &1
RTOR Rédigiongyph)” .0 7""‘"‘"0 B R B+ R A « I B A - il ¢
Lane Group Fiow (vph) 0_ 1109 0 387707 "0 0 oY 0 0 228 0
Heéavy Vehigles' (%) — ™ 5% 5% B BT S B e BT 58T 5% 5% 6%
Bus Blockages (#mn)” 0 0 0 6 0 ¢ o __.0 0 0 0o 0
‘Parking: (#mn" I [ I [ R i T A0
Tum Type Perm _ Perm

beieCted Phaées‘ - - lti..:mm > —— ,._:ﬁ ;'-_’& jﬂw: -(«v:& -: . «-.srw. m ::i‘?";:‘_'?
Permitted Phases ' ' 8 o 6 o
Actuated Gréen, G B 240 T " 240 P40 RS SAS): T Fattin
Eftective Green, g (s) - 240 240 240 T 7 ' 28.0
hotugted g/C'Ratic’ " T T 0400 040 040 T et o T L oariiti
Clearance Time (g) a0 40" 40" o ) ' 4.0
LaneGrpCap (voh) - 1318 _ 14 Fe29 - _ - = © 767 _ =
v/s Ratio Prot ' c0.34 o2

ERANG Pe T T T T O T T e = e g
v/c Ratio ....0g4 °  "033 053 T T 7030,
Uniform Déiay, d1, " __m L= 21 < A - - DO
Progression Factor _ T 022 . 148, 140 e e .. . 100,
incremenial Délay, §2 "= T 5F. . . B AT T T Rt ¥ S
Delay (s) 92 25.0 20.4 ' 10.9

lével of Service™ :"‘ A e e e g e
Approach Delay (s) 2" . 207 ' 0.0 109
ARG [ 7 T e e e g
Intersectiori Sumrnary_
'HCM Average ContiotDelay. ~ =~ ~ 4134, HCM ..l.-eve{j"gf"?.Se'rvicé' B .
HCM Volume to Capacity ratio - 055 o .

Actusted Cycld Lengtii(sy___ . 600" ™" Stmofigsttime(s) . =~  ~ 80~ = e
Intersection Capacity thllzatlon 45.9% TIcU Level of Servlce A

Analysis Period (Mld). 18 - '

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis ' 2022 Build Condition

4: Girard Ave & Marlborough St Evening Peak Hour
T T 2 N BV R R 4
WMoverer: MNESIEN =5 W E5T M ESR EWE(WWETAWER MNSCW NETR NER ISEW 55T I SER
Lane Configurations 4 4+ & B
tdeal Flow {vphpi) 3900 1800° 18060, 1900 ,‘1‘-’9;1‘(1 ;39166‘ 1900. Y4900 " 1900 1960 .1900.™t900
Lane Width M 1 11T T 1 1 1 12 12 12
Total Lost.time: () ClA0 4D T e ' B R
Lane Utll Factor 1.00 0.95 " 0.95 1 00
B e {0 T T T 689 I A |
Fit Protected 095 1.00 1.00 0.99 i
Said. Flow (grét) . 7882" 3074 T T 32887 RETANE =
Fit Permitted _ 029 100 . 1.00 " 0.99 L
Satd Flow permj""’"’ TRV TG4 '”""32"8'8*""" - 161? T —— T
Volume(wph} . ... .19 @21, _ 0 .. 0 664. 18_ 2 4. 0. 0 0
peak-hotir factor, PHE. 06 0.05” D92, 0792 ™ 0.90 " 073; VA7, 078 ™ 087 08 08 098
Adj. Flow (vph) 41 %9 0 0 738 56 398 33 61 0 6 0
RTOR'Reduction;(vph) ™0 = 077000 “4¢ 0 0 "3 St + e s R s B ¢
Lane Group Fiow (vph) 41 969”“ "o ~785 "0 "0 T93TT 0~ 0T 0 0
Heavy'Vehicles (%), ™ 5% A% % 5% T5% 5%, B%T 5% 8% TB%TT6%
Parkirig (#Mhr) 10 ” 10 " 10 10
TUIRITYDE | i PO L e i PRI o s 2
Protected Phases 4 o 8 _ :
Paftilied Phidses ™ T4 T wmemmem e st LTt
Actuated Green, G(s) 300 300 ~ 30.0 22.0 '
Effgtiive Gregn, g (s) - -30.0 300 7 7 30 YT 2807 e T
Actuated g/C Ratio _ 050 050 0.50. - 0.37 )
Clegrance Tima ()" ™ 40~ 40"~ “' e e T, - L -
Lane Grp Cap (vph) 256 1537 1644 593
VIS QAfIG Prot T - T T RS e (] S e g s g 4
_____ . ; i L )24 " o e e et et
vis Ratio Perm 0.08 0.06 :
vicRatio™ M7 046 0637 7 o048 T T B 1 £
Uniform Delay. a1 g2 110 . 9.9 _ 12.8 _
RrGgression Factor 1A s T T e 00T S,
Incremental Delay,d2” 08 12 0.9 . 06 s -
Dol oo NP 7< Q-2 P S [« i S
LevelofService =~ B B
‘Approach Delay sy 7~ [
Approach LOS '
ntersection Summary N —r———— N e s
HCM Average Control Delay N 181 HCM Level'of Service B
HEM Violumedo Cagécity.ratio,_ 7~ 043, = T& o v e e o S tTTL T
Actuated Cycle Length (s) . 600 Sum of lost time (s) _ 8.0 ~
infefsection Capacity utilizatdn %7 ICUAeVelof Srvice i W
Analysls Perlod (mln) ' 15
¢ Crillci Lane Grotp -
G:46887 Sugarhouse Casino\Synchro\Build\2022 Build.sy7
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HCM Unsignalized Intersection Capadity Analysis 2022 Build Condition
5: Girard Ave & Shackamaxon Ave - Evening Peak Hour

Movement 1 EWE i
Lane Configurations » A Y M _ . o
| SighCentrol T T Frée™ ™7 "Free Stop . Sidp.
Grade 0% 0% 0% 0% ‘
Volumie. (vehfh)"’"“ STTRTT7EA T B0 T8 TTS@E™ TBETTTTH.TTTTOT TTETTTRTTTTO.” o
Peak Hour Factor " 063 086 068 063 087 081 092 092 092 092 092 092
Hourly flow Tate (vpH) .~ 19 888" = 44 _ 44 687  '‘64: . 0 __ 0 _6___ 0 O_ _0
Pedestrians . . . _ ' ' ‘ e
L U U
Walkmg Speed {ft/s) ' ' '
Percent.Blogkagé = "o N et AT s S e “
thht tumn flare (veh) - B _
Mediari type ™ _ - e - None ™" *~"""Nong "~
Median storageveh) _ e . .
UpSirear sighaley.. .~ 8T T T BT T T T e et g
pX, platoon unblocked  0.90 AP & A ... .08 08 077 08 082 0.90
Ve confieting Voldme | 7527, L7 BRTTT 7T TTSE1 1789 465 (1291 1779 T 376
vC1, stage1confvo| _ .
Yol Sage Jeon VOl T T e e v L el LT
vCu, unblocked vol 6200 © T T gg - T TUaar 1395 | 14 787 1383 205
G dngle e g e T age et TaE 66 “THTmTEI 66 70
tC, Zstage(s) o S B )
(80 Aty 2 MO -+ 3 o< L i A0 3 " ss ‘.-4.;0;__39.51.
pOqueusfree% @8 94 100 . 100 100 100 100. 100
@ cvoesivwenm . 8w T I ITTTISTTUT TN 1T TR ST 77
Drection, Lane ¥ S CG 7 ; TWE"
VolumeTotal -~ 483 488 o, AL 453 e293, . e e ———
Volume Left 19 0 44 9 et o
X e . S i - et
eSH " 847 1700 725 1700 1700 S L
Valumeto-Capacity ™ 02 29l 0687027 oy v T v o v oo omn o e
Queue Length 95th (ﬂ) 0 5 o~ o . _ o
Caniral Detay {5)2_ > "‘07 X i () 34“_ O T e
Lane LOS AT _ e
pprosch DEey(¥), 2> 08" T T 06"' T m R L e oL
Approach LOS = T ' ' '
intarsedtion Summary | —
Average Delay - 0.4 ' - _
Infersection.Capacity Utilization™ " "38.9% "~ _ICU.Level ofiSémice ™ ww o B T
Analysis Period (min) ‘ o " T 15 N R o
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HCM Signalized Intersection Capacity Analysis

6: Girard Ave & Frankford Ave

2022 Build Condition
Evening Peak Hour

4oy ¢ T AN

Movement i

t 2 1 4

ESCWEBTNEGR K WESWETA WER RN S NoTA NEA S5 SET MEER

A
1500
1"
4.0
0.85
100 X
095 1.00
1?19 '3256
~0.95 100"

Lane Configurations
ideal Fiow (vphpl) = ‘fiﬁ[)ij"
Lane Width™ ~ " '1g_
‘Total Lost ime (s)
Lane Util. Faclor
-
Fit Protected

Satd. Flow-(prot) |
Fit Permitted

RE
11

-

L

SEHE. Fiow (Pemmi) ™" T""i219 ™ gigg, 1620 T REge T T T 14

5

1800
11

1 00
7100
0.95
Tig22
0.95

7600~ 1500 -
SRS

Y e
095
099
.00 "
T332
1.00

.

o gy

1900
1"

1800 1900
' 10 ~ 10

b
1900
11
40
100

1800
115

1500
10

Volume {vph). 180 . 683 72
Paak hour factor PHF
Ad] Flow (vph) 209
ATOR Heduction (vph)“"“‘ -~
Lane Group I'-'Iow (vph) ~ " "209°
Heavy Vehigles (%) ™ 5% ~5%. . 5%
Bus Blockages (#/hr) 0 0

Parking' (#/h) - -

719 T 112

0

10 P

- 24

g

e
6

542 32

583 44

x\rk.. 0 ‘__‘l"__

8%, BT AT U
0

01_m o]

10

95
086 T0.857 064 0687 093 T2 083" 0.91
114

BT g A e O 00 T A0 g Ay

0735 <617

140 _
075"
187’

358 50 63
576 T

84 8y

116
6
190
0
0
5%

393

“q- **d = 425 =
BT B 5%
0

Prot

e e ot

Turn Type
IProtected Phasea o
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s}
Actuated o/C Rétio” _"
Clearance Time (s)

2 -

. me —rm ra— — . -

T BUC150.
so 16.0 .
L0440 27
40" 5.0

Prot

AL e R M G e
= I_3 8

r e -

6.0
_0.10
4.0

e, e—

- "““f@;b"‘*-’fﬁ;b’-‘“

16.0
-02?

3, Wy e ppe—

5.0

Perm

- 972
c01g_

‘u-'-u-h =i s o+

phe

Lane Grp Cap (vph).
vis Hallo Prol
uis F!aho Pern
vic Ratio
Uniform Detay, d 1
Progressvon Factor .
lncrememal | Delay, d2_
Deiay (s)

Level of Serwce -
Approach Delay (s)
Approach LOS

Intersection-Summary &

1.22 093
27,06 21 5__“
100 1.00
138 2ﬂ tT@Z
"465.2 396
TR 'Tf -

-2

o888 __ .

el T

182

002"

¢g25 m T e

022"

248

8?? S I
0.19

K e
0.70
IgET T

et e

B4
o ., 085
v rri64

~—350
033
076

447 3

—812_ L.

LIPS

B h gy e

o

o

1_33‘

1000

Pt dt--l!‘-ﬁ_gsf-

HCM Avérage Control Delay .
HCM Volumae to Capacity ratio
Actvated Cycle Fergih (s)
Intersegtl_qn Capaclty Utlllzatlon

Analysis Period {iiin). ™
¢ Critical Lane Group

.. HCM Levelot'Service

Sum “of 168t timé™(8)
ICU Leval of Service

B e e e .~ L

)
CI

Py

-
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HCM Signalized Intersection Capacity Analysis 2022 Build Condition
7: Delaware Ave & Shackamaxon Ave Evening Peak Hour

«’—-‘» el N N Y R4
Fiovermen! RRNNCERRETE 51 T O T W T SR S e T RS SE M SE TN SR

Lane Conflgurations -M'[:.-_ N WM b &

tteal Fiow {vphpi) 1900 1960 7900 1900 1800 18007 1900 15900 1900 1900 1900. 1800
Lane Width 12' 13 11 12 12 12 12 12 16 16 16
Total Lost time. (s)’ ) 4.6 40" 407 T 4b T ¥
Lane UHil. Factor . 1.00 09N : 1.00

Pl e o o, 100 100 100 0_39 .

Fit Protected . o 095 1.00"

Satd, Flow (pfof) ., ™% 49287 1682 48an™

Fit Permitted _ 10 006 1.00

Sald Flow (perm). ~ T -4895" 1117 4850

Volume (vph) ’ 0 2349 39 331 747

Peak Four factor F'HF 0.8 92 0 9t _0 92 _ 0. 92 0 B8 0

Adj Flow (vph) 0 2581 227 360 849

RTOR Reductioh.(vph) "0 72" "G = ¢~ " 0§

Lane Group Flow (vph) 0 2621 O 360 849

Heavy Vehicles (%) © 5% 5% " 5% 5% 5%

Parking (#/Mhr) i o
TamTves ., .. ... . Peh .. .
Protected Phases ' 8
Permitted Phases™ ) ar Tg T e
Actuated Green, G (s) " 62,0 62.0 ~ 620
Eiféclive Greén, g (s) ™ 630" T T 83T 630
Actuated ¢/C Ratio 0.70 076 070
_Clearafce Time (s) " 5.0- 50 780"
Lane Grp Cap (vph) 3450 76 3458
vis RatioProt; M - T T e e e ﬁ,i‘_"ﬁ""

v/s Ratio Perm =~ . 0.53 c3.24

vic Ratig™ " T T Y tgi7el Y T4 085
Uniform Delay, di . 1356 4.9
Progresa!on Factor .. 0.38. .00 __1.00
Incremental Detay, d2  ~ 1.1 . 165597 02
Delay ) 72 7 LT T a4 L 18894 5T
Level of Service F A
Appréach Deldy (8, ™= = 44 = B T
Approach LOS ' - F

Trtarsaction Summary MEKERES S
HCM Average Control Deiay 18941 HCM Level of Service
HCM Volume fo Capacly railo’ 397 - -

Actuated Cycle Length (s) 90.0 Sum of lost time {s)
Initérsection Capacity Utllizationw  108.6% _  T1CU Levet of Servics
Analysis Period {min) 15" ' '

¢. CiiticalL'ahe Groll |

-
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HCM Signalized Intersection Capacity Analysis
8: Frankford Ave & Delaware Ave '

2022 Build Condition
Evening Peak Hour

L _lfk)n\(/‘/qﬁf'v

‘ Fovement eea

S SELY B SE MBI N T VR N WED?

KIEL!

Tofal Losi lime (8) ™ A0 40,7

1 900

Lane Conflguratlons ‘3 s "f"
ldeal Flaw-(vofigli: 1900 1900 18607 1906~ 1905~
Lane Wldlh 13 12 15 12 12

UTTGETT T A .
100 100 091 °

Lane Uil Factor 100 100 - 1.00

B o e 100 087, 095

Flt Protected..... 0.95 .0.99 o7 .
Satdy Flow. (prot). 1510, 18650 eed T Y
Fit Permitted 0.95 0.99 0.79

o5 MT«\ L "i 'H‘t»
1800, 19007, 7900 1800 1900 "1900.
12 12 12 12 12 12“.,. 12

3,00 b 4D -2..1';95*

PR

38 1719, g1
1.00° 0.30 1.00

Progressloh Factar ™" 300 *1 00
Incremental Delay._ @2 23 16
DeEy s )"““ff‘: %j':; e[ B -l A
Level of Service o)

Apbroach Delay 8

Approach LOS

ntersection Sum Ff”'\“a"i? "

HCM Average Control Delay '
HEM Velimetto Capacity ratio.

QB ey

74.4 HCM evel of Sarwce )

Sitd. Figw (Pertfi); 510 M4EeE ™ UUUgE TTTISAR T WEGT 4978 T ‘:;1{?3";4‘;* 92&3‘2&*‘ __
Volume(wph) ~ ~ 111, .35 176 15 = 7. 124 400 2284  '66. 226 579 78
PEaK:KBUT fACETSPHE 2 07947 .0 92 AT 02T D02 TG00 0T 05 D2, 092 s DS,
.Adj. Flow (vph) ' 118 38" 238 16 8 135 444 2404 72 248 623 120
RTOR BedURIBTE), = 0 1807 770 7 107 ™o g0t A T T o 30
Lane Group Flow (vph) 118 " 98 0 " 24 0 1297 444 2473 0 246
Heavy VeRicles (0 B0 T B B e BT T R 56 . 8%
"Parking (#/hr) 10 10 ~ )
Tur Type. I BEM i, GUSTON  BOSOm, PR, . . Perm
ActuatedG en, G(s) 200 200 21. B 21 Q9 580 580 450 450

. Effective Green.g(sy ~22. ‘0“"‘"220 NiRS--2 o 220 TR0 TR0 T AT AT
Actuated g/C | nano 024 024 024 “024 _oe7 067 0 52 o 52

. Clghrands Timeis) ™ 6.0 B0, B m?‘i"‘ 50780 U606

Lane Grp Cap (vph) 369 383 331 376 484 3279, ) 80

’ Vsl Prat T 0l T T e e e 00097 7080 T
w‘s Flatlo Perm o 0.08 - T, Og c0.08 ~ 0. 52
VIE Ralle T TR 8R I Be T T T TR0 T T A !
Umform Delay, dt 279 274 26.2 280 \91 )

- AT . WWWWMMW.-G#‘.& -y

-

Actuated Cycle Length (s} 80, o TSI of lost time () o "12. o

ntersection: Capacity” Unhzation W ,\87\6% . ICU.Leverof:Service, | . "B :: L

Ana[ysm Period (min) . 15 i o .

¢* Criticdl Lang? Group by e T T h
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HCM Signalized Intersection Capacity Analysis 2022 Build Condition
9: Penn St & Delaware Ave o Evening Peak Hour

AL ST

_ : WBLNWE! T NER M SE M SETH &

Lane Conflguratlons . W 44 b I o ‘

IdeHl FGw (phpl) %7 1900 1900, 900" 1800 18007 1900 T eI
{ane Width - 6 12 12 12 12 iz . _ T
Totallosttime(s) , &0 &7 T V&G gt thame s e e 2o o
Lane Util. Factor ™ 100 091" 160 o091 7
R () OB B0 0T T e
Flt Protected 1.00 095_ 100

Sald. Fiow-(groty S (" Y I b L= W - < I s # ’
Fit Permmed _ 100 . 006 1.00

Sata. Flow (perm)” ™ .1934 - 48017 © e VABT 48683 -

Volume (vph) =~~~ 86 _ 23 2704 151 49 721 L _
PodkHour factor, PHE T 042 Ti0102. " 0927 iegT oiez oyt T L T T
Adj. Flow (vph) ] 195 25 203§ 164 53 792 '

HTOHR HedUslen (VBR) . 21— @ " sy = =y ™ e _“"’_‘"j e

Lane G oup Flow (vph) 218 _ 53 792
" ::n 5-‘%»- Sl T Se;w un-s\?o/ A T g T YA W e st
i
. Pafi e :
- - Dl ar L ] N - ] L ]
S - “,"2' - o e e -
17.0° 610 610 610 _
R ISRaE e 0t e e EES S
Actuated gfc Ratio’ 621" - " 070 " 070 070 ‘ T o
Cledrance Time (8)™"" "B Mg T 07 g e o T T T,
Lane Grp Cap (vph) - 408 _ 3431 81 3285
WS Raa oL e T T e0es e QT I T

v/s Ratio Perm

vic Ratio ™"
Uniform Delay, di
\Progress:on Fagtof °
Incrememal De!ay. d2
Delay’ (s)
Level of Serwce
Approach Dalay [Gi]
Approach LOs
intérsection Summary
HCM Average Control Delay

F1 mrA. B ot F:-

145 - HCM Level of Sennce ‘B

HCM Volumer_lpc__apacﬂyratgo L “ 0 82 A, IR e P R fwwm':m"“",ﬂ P SRR 4 ;
Actuated Cycle Length (s) 900 _ " Sufn of lost time ) 80 o
intersection Capacity Utiization” ™ 6848 * | j_(f}l.-};Ii;e:_ﬁé}_;éf";?_ﬁé:[k{?é_é*_ N = I
Analyss Period (min) _ B A5 . , .
| CHtical Lang Groug, == - T e s w

+
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HCM Unsignalized intersection Capacity Analysis 2022 Build Condition
10: Laurel Ave & Frankford Ave _ Evening Peak Hour

Interseclion Capacity Utilization 3558‘3"

oA R

~ Free Freé:
. i - 0% 0% . . ” . . .
OG0, A B O, LT T
042° 0:85 0827 092092 0igp T T s ‘

Lane Conflgurallons
Sigiyeonirel
Grade
Volume{vetimhy ™
Paak Hour Factor

Fiourly-low fate: (Gh) < 7 1475 81257 0™ 528 T 067, 0;_&_ o S ey
Pedestrians ' - S - .

L widthe(tty . T “"f‘;,

Walkmg Speed (ft/s) )

peroentBIGckage . o L. W b

Hight turn flare (veh)
Megiaftype = " "“_gﬁ None
Median storage veh)

-n.-'-. Y Ty

RS P ﬂﬂ-ﬂ- L "ANEITRN .318 1152 . . ' . e 3 -uw ,' N ‘

..... —_ B B . S e e v e - e

pX plaloon unblocked _0.90 )
uC'confhctingj-volume 796" 26?* 267

R s i s 5 e gy 5, SRR vt i
. B . . P . .

ke T we ST EEMEAGC T T ttagm e s sm s s mL g gy e - Lo 1

VC2,’stage 2 confval S
vCu, unblocked vol 773 287 " 267

P s
B T ) [T . B TR}

W sihgle(8) 7 ”"""-‘”’”é"?f}““_ TBET AT e

slage (s)

e .wé\. 2 . . “mpa oy - WF A e - ’Qe- L S 1»:

p0 que etree % ) .89 100 o
EM capacty (V). v o 764”12}‘9”"“’%‘

Bresiion! Lane"#w;ﬁ‘l"ﬁI S -

[ e ' ., o g s oD B ey P .

Tiinkw st T L

VolumeTotal - . .05 528, 2‘57 L L e e e
Volume Left 14 ) '

Vgl gkt = 5 8. L e
'{5{?{6‘_ 12:{9 1700 " e TR

VOIS ? ‘ : - -

D - - - ) :'

Lane LOS ) S o

Ap’bmach Delay (S) MF‘“‘H 1?:~<:er%‘, AR SRS YA S — L ¢ SR rea— S S "_':. e o, - - a

Approach LOS

Intersection .'_-,Sum m.’a”.rf?-
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HCM Signalized Intersection Capacity Analysns ' 2022 Build with Mitigation

1: Girard Ave & Berks St Evening Peak Hour
4 - w A

Lane Configurations b 'M; ‘% ﬁ; o

. Idedl Fisw (VERpD 1900 1900° 71900° 1900 1900 1900F 1800° 1900 19D0 1800 ‘1900 “1900

Lane Width 1 11 13 10 10 13 12 12 12 12 12 12

TotelLosttimes), " T 4. 40" R X M ¢ L o

Lane Utll Factor 1 00 0.95 1.00 0.95 . )

Rt . T 100 0. 0 4607 08s ' ' LT

Flt Protected . 095 1.00 0.95 1.00 )

SHid. Flow {pfof) ~ 16627 8277 T T 1604 3002 . = LT

Fit Permitted 0.95 1.00 085 100 )

Sald. Flow [pemy™ 1682 3277 T TIBEAT 3gpz e et T L

Volume (vph) s 81 875 6 95 758 3Bt 0 o 0 -0 0 0

Péak-fiourtacter, PHE " "0.83° 0.89 [ 0:42°70.79 7 0.9670.8317 0:02 " 0:827 0382 _-0.82 " 0.92" 092

Adj. Flow (vph) 08" 983 14 120 790 435 o _0 0" 0 c 0

RTOR RedUiction {vph) KOO ¢ U N =T S A ¢ R o o @ 05 D

Lane Group Flow (vph) 98’ 995 0 120 1101 0 0 0 0 0 0 0

Heavy Vefiicles (%) 5% 5% ' B%{_B%" 5% 5% 5% 5% 5% T % 5% 5%

Bus Blockages (#!hr) 0 6 0 0 6 0 0 0 0 0 S 0

Parkmg (#mr) E . B T Owww- L LR ‘N_ﬁ_ .= ) “: -h‘-- - R T waw—« .M__--.-r.-« 0

Turn Type Prot Prot _

Pidtected Phages’ 7 A _ wWa it T .

Permitted Phases . ) . _ o
Acluated Green Gils). 1807 BEY T I8Q&OTT LT 0 ot e
Effective Green, g(s) 19._0 33.0 719.0 330 _ _ ) - ~ o )
Actuated g/C Ratio ™~ "0.32 055 TR ™ 085 T T T T T T T T T s e e e

Clearance Time (s) 50 5.0 50 50 '

Lan8Grp Cap.(vpti) 5268 1802 508 1651, - .
v/s Ratio Prot 006 030 0007 c037 ) _ o
Vis:Ratld Perm ™ T - T . L
vicRato 0.13 055 024 067 o . . :
Unifo‘rmo‘eléy}d‘{::ﬂ#“.- . 14:9 - 8 ? R 15 f o 9 6 f - P —«-'-—.- - _—-,_—,_., -;_.p: PR - - f"!"s?sﬂ&n:jms?
Pragression Factor 1.04 Q. 24 1 00 1.00 S )
Ingtemehtal DElgy 82" = 0% "1:0.?’“?'"_ Ay T g e
Delay (s) © 1841 3.1 6. 2 17

LeVe! of Serviée” - - R - R - R S T
Approach Delay (s) 4.2 To124 00 0.0

‘In‘ tarse“eﬁoﬂ ' \-_m’mry e
HCN Average:Contro! Delay

HCM Volume to Capacity ratio 0.51 _ _ , ’ o

Actuated Cycle Lehgth (s} . 8007, Bumoflogttimels) 0 . B0 1
Intersaction Capacity Utilization .45.8% ICU Level of Ser\nce ) A

Analysis:Péfisd (min} IR - D : LT T

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
2: Girard Ave & Montgomery Ave

2022 Build with Mitigation

Evening Peak Hour

A

—

v A N

T f' > l 7

Movernent IR £8L7 B MWEMWETEY,
Lane Conflguranons R % M 4» o
Ideal:Flow {yphpl) ~ 1900 19007 900" 1800 1900: 1900° 1800 T1900° 1900, '1900° 1900 1900
Lane Width 12 16 16 12 12 12 11 11 N 12 12 12
Total Lost g (§) ~ = TS g 07T T g T QI T S e T e o e 2400
Lane Util. Factor 0.95 1.00 095 1.00
B e 106 00100 L0981
Fit Protected 1.00 0.95 1 00 0.98 .
Satd, Flow (prot) 3765 1719 3438 - . U689 7
Fit Permitted 1,00 015 1 .00 ) 0. 98
Sald, Fiow- (perm); 3765 273 3438 - R -1 - A
Volume {vph) 0 889 20 20 738 .0 0 0 0 72 28 56
RaEdR-GUr [actary PHE Q.92 084 061 071 086 092 0827 092 092  0.83 7075 _0.90
Adj. Flow (vph) 0 1058 33 28 858 0 0 o 0 87 37 62
RTORFAetuctioR (vphY... 0 4~ " §" & ¢ o 0 0~ 0_T0F -8 0
Lane Group Flow (vph). 0 1087 0 28 858 0 0 0 0 0 156 0
Heavy Vehicles (%) " 5%, 5% "B%TTE%" 5% TH% 8% 6% _Th%T 5%~ 5% 5%
Parking (#/hr) 10 10 o ' 10 10
Tuim Type . ... ..., PEFM AR O of - (1
Protected Phases 8 ' ' 2
Permilted Phaseés: S T S groT
Actuated Green, G (s} 270 270 25.0
Eftective:Green. g ls) ™™™ ™ TTURTQTIT T T e e 250.7 T
Actuated g/C Ratio . 045 045 o 0.42
Clearance Time,(§) 7™ 77 ™7 T g e gy g M e — e N
Lane Grp  Cap (vph) 1694 123 1547 _ 704
vigiRallo Prot gQi2g™ I 6.25 L .
v/s Ratio Perm _ _ 0.10 _ 0.09
VS Ry, T T T 0T 62 BET I e
Uniform Delay, d1 12.8 ' 101 121 ' 11.2 _
Progression Factor 0,437 1047 053 CUT R e e L0 ™Y
Incremental Delay, d2 1.1 3.4 1.1 0.7
elaylsy . @s:T”ﬁaMﬁ@cf T e
Level of Service A A A B
Appicach Dglay'(s) 5 T8 00 120

A A A B

Approach LOS

HCM Average Control Delay 7.4 HCM Level of Service A _

HCM Voluméito.Capadity ratio Dd4. " T [ S
Actuated Cycle Length (s) 60.0 Sum of Iosl time (s) . 8.0

Ihlersection Gapacity- Utilization 52:7%. . ICU.Levelof Seivice A

Analysis Period (min) 15 o ‘ N

& Criical Line Grots Y e e e C o e A e e
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HCM Signalized Intersection Capacity Analysis
3: Girard Ave & Columbia Ave

2022 Build with Mitigation

Evening Peak Hour

A N ¢ T A

A

NMovement EiEE EEE ESTMESHMWEDS

Lane Configurations 5 L $
ideal Rigw (Vphply ™ ™ 1900 1900 1900 % 1900 . 1900771900 “ 1900 "1900° 1900 1900 1900 {800
Lane Width 12 11 10 11 11 12 12 12 12 11 11 M
Total Lot ffe8)” - g g . g
Lane |Hil. Factor 0.95 1.00 085 1.00

2 S 0.99 00" 100 e s 096

FIt Protected 1.00 095 . 1.00 _ _ 0.58
Said:Flow.(froy " T T ‘3206 182203823 L. CRTTIEL L. ead
Fit Permitted ) 1.00 017 1.00 o 0.98

Satd. Flow:(perm} e P08 B e B S - - _
Volume (vph} 0 1001 36 31 645 0 0 0 0 82 45 58
Peaik:haur factor; PHE “0.927 0. 95 0.58 0 81 0927 0 82 0 92 0 92 _"0.92" 086 056 0.72
Adj, Flow (vph) 0 1054 62 38 701 o0 _0 0 0 95 80 81
RTORReduttion (VpR) ™ “"0:~>7 0B ™~ 0 6™ ™0 ~o0™ ©. 00 0 287 0
Lane Group Flow (ph) .0 1108 0 38 701 0 0 o 0 0 228 - 0
Heavy Vehicles(%) " ™ 5% B% - 8% 5% ' SATTE%TY 8% 8% 5% 8% 5% 5%
Bus Blockages (#/hr) 0 0 0 6 _0 0 0 0 0 0 0 0
Parking. (/i) L | 10: 10
Turn Type Perm Perm

Pfotected Prases = BT S B - I - S
Permitted Phases _ 6 ’
Actualed Green, Gls)™ ™ ™ = 240 2 0” -2 X E ) S-: ) R
Effective Green, g (s) 24.0 240 24.0 28.0
Aciuated.q/C Ratic 0.40° 040 Gidp. ™ e T ToarT
Clearance Time (s) 4.0 40 ' 40 4.0

Lane Grp Cap (Vph). 31318 114 1329 . 767.

v/s Ratio Prot €0.34 021

vls Raflo-Perm- e B8 T 1) - S
vic Ratio 0.53 0.30
UniformDeldy, d1 g T o T o PR B
Progressuon Factor 0.56 1.00
Incremental Délay, 82~ T S < S, " e o o - e ¥OT T T
Delay (s) B 89 109
Levelof Service = ™ 7 e : o7 B ki
Approach Delay (s) 10.8

Approach LOS

HCM Average _ontrol Delay w1040 T HCM Level ol -Service:

HCM Velume to Capacity ratio 0.55" _

Actuated Cycle Length(s)- L. B00 . Sum of lostitimé (8) . 80,7 ¥
Intersection Capacity Utilization 45.9% ICU Level of Service LA

- O I e e gEn Lo N T
157

Analysis Period {mih) "
¢ Critical Lane Group

ol L TR
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HCM Signalized Intersection Capacity Analysis 2022 Build with Mitigation
4: Girard Ave & Mariborough St Evening Peak Hour

)'_..\,

Movement:: e i TN

Lane Configurations T L o
Idéal Fiow (VBhpl). 190" 1900 1900 1900 1900 1900° 1900 1900 " 1900° "1900% 1900 1900
Lane Widih o T T T 1 12 12 12
Totat Losttimedsy - 40 40 0 4T T w0y
i Lane Util. Factor 1.00 095 0.95 1.00

Firt” R P o S c': R 099 L T 004, LT
Fit Protected 095 1.00 1.00 | . 0.99

SaEd-Flow (prof) ™™ 16627 3074 -, 77 T TTvgomg T MM YT g1

Fit Permitted 029 1.00 1.00 ' 0.99

Satd. Flow {pen - A o R <~ : S | i i .
Volume (vph) 19 "821 "0 0 664 41 18 25 4 0 0 0

Péak:hour factor, PHE ™. 046 (01857 0:92  0:92,7%0:90: 0:73 047 075“:(}6? 082 092  0.92

Adj. Flow (vph) - 4 969 000 738 56 38 33 61 0
RTOR'Reduction (Vh)™ 0" * ¢, 70 o731 o 0 "3 o 0
Lane G_roup Flow_ _(Vph) .41 969 0 0 785 0 0 0
Heavy Venies (%)~~~ 5% ERTTE%TUE%T e B% 5% 5 5%
Parking (#/hr) 10 o 10 10 '
Tumyes _ ___ Pam - _ _________  Pe
Protected Phases . 4 _ .

Perinifted Phases™ ~ - 4.~ 7" o0

Ag_tuated Green, G(s) 3800 300 _ 30.0

Effective.Green, g'(s) 80,0, 30.0 ' 30:0 .
Actuated g/C Ratio 0.50 0.50 0.50

Clearance Time'ts) ™~ 40" 40" ™7 Co.A00. T .
Lane Grp Cap (vph) 256 1537 1644 b

VeHatio®igt. T ¢ epiEZ, IR o - S T

v/s Ratio Perm ' 0.08 , 0.06

VERBIS™ T OB BESTT D TN UGB C AT GARTCY . T T o
Unifarm Delay, d 82 11.0 R - ' 12.8

Progression Fagtar ™~ 1507 "1,58 % T eggh. . T 0 A0

Incremental Delay,d2 =~ 1.2 1.7 ' 0.9 0.6

Defay sy ™ j» AB4, T BB T ggiae T 3.3 R
Level of Service B B A B ' '
Approdch’Delay {§):; oagm L wEETEREe T 188 TN 00 s

Approach LoS B A ' B A

HCM Average Control Deiay 11.6 HCM Level of Serwce - B

HCM Volume to Cagadily.ratio .~ 7 643, =~ = ==~ T T B e e
Actuated Cycle Length.(s} '60.0° " "TSUm of lost tlme (s) - 8.0

Intérsection Capacity Utiization . ~ 36:9% ~ ICU LevélotSeivice. .~~~ A o
Analysis Period (min) 15 _ _ . o
¢, Gritical Lané Grotp % " - " i St St

R e . JEECTR S
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HCM Unsignalized intersection Capacity Analysis

5: Girard Ave & Shackamaxon Ave

2022 Build with Mitigation

Evening Peak Hour

2y v AN

averm ; EEAEER R WEI R WET EWERE
Lane Configurations M. N A B .
Sigh‘Cortrol  Fres: Frée LB Stop
Grade . 0% 0% 0% 0% -
Valume; (veh/h). ¥ 764 30 2B BYg 52 {0 R R A 1 Q. o}
Peak Hour Factor ™~ 063 086 0638 063 087 081 092 092 092 092 082 092
Houry flowate (vph)<* 19 888, 44" 44 687 64 0 0 0 QO 0: 770
Pedestrians _ _ . .
taRe Wit (fiy o o el S S
Walking Speed (ft/s) S
Pefcerit BIOGCKEGS: - . AT
thhl turn flare (veh) " ;
Mediantype ™™ .7 ” TU0 0 Nofg T " ‘None -
Median storage veh) ' -
Upstredrm sigialtt) - - T STl
pX, platoon unblocked  0.90 0.84 088 088 084 088 088 0.90
VG, caifiigting valame  ~752) U 83ZT T T {38t 1789 AB6 12917717797 376
vCl, stage 1 conf vol ' R '
vC2, stage 2 tonfvol o !
vCu, unblocked vol 620 1438 163 873 1427 205
W single 8y, I T T g T T 70 .7e 68 70
1C, 2 stage (s} ' S .
tF()““ O T r8BITIM0 TTEAT 3% 40 7 B
quueue free % 100 100 100 100 100

’ 16601047 o4 198,

cM capacny (Veh,fh) e e

Total
Volume Left
Valims Right
cSH

Molume to Capacnty -

Queue Length 95th (ft)

Control Delayi(s)
Lane LOS

Approdch Delay(s) [ L

Approach LOS

Intérsechion-Summary

1163 488 P
il i

R R FU S -
847 1700 715 1700 1700 o
T002 029 B! Gy 0dr T T TR T
2 0 5 0 0. _
0.7— G.G 1Q»4 . 9‘0 OQ ;4? b Q* oS
A B B "
03T OB o bttt ot

i g
s
- F .
. . E '
e
I . "'i' . 3
Pt

Average Delay DA e _
Intersection Capacity Ufilization. * | 33:8% -+~ ™ 1CU Level.of Service A T
Analysis Perlod {min) 15 : o

.&"'— L e e, P _'?V‘t-“'“’ o 11"“"r.\' k] L e e - - - w0 - . THET -
(G:\46887 Sugarhouse Casino\Synchro\Build wnh M|1\2022 Build with Mitigation. sy?
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HCM Signalized Intersection Capacity Analysis ‘ 2022 Build with Mitigation

6: Girard Ave & Frankford Ave _ Evening Peak Hour
A ey ¢ Nt AN S

Moverent IR = 5T W EE T EGR EWELMWET EWER M NEI NETENESR W SEMESETINSBR

Lane Configurations I Y b & _ &

Ideal Flow (vphpf) 1900 1900 1900 1800 1300 1900 18060 1500 1900 1900. 1900 1900

Lane Width 12 N 11 11 1 1 11 11 11 10 10 10

Total Losttime (s)’ 40 40 40 407 T A" X 1] ST 4D

Lane Ut Factor 1.00 095 1.00 095 1.00 1.00

Fit . . ... loo_ o098 100 08¢ _ 0:98 0.94

Fit Protected 095 1.00 095 1.00 0.99 0.99

Safd: Flow (prot) 1719 3256 T 1622 3289 1699 1581 '

Flit Permitted 095 1.00 0.34 1.00 0.82 0.80

Safd. Flow {perm) = 17190 3256 578 32887 ! 1360 7260

Volume (vph) 180 683 72 24 542 32 95 358 59 63 140 116

Peak:tiouf tactor, PHE ~ 0.86, 0.95 064 068 093 072 083__09% _ 070 071__075 0.1

Adj. Flow {vph) 200 719 112 35 583 44 114 393 84 83 187 190

RTOR Réductionfve) 0 21 60 09 8 o o 10 g o 4 0

Lane GroupFlow(vph) 209 810 0 35 618 0 0 581 0 0 425 0
Heavy Vehicles (3) * 5% 5%~ 6% % 5% 6% % ~ 5% 5% 5% 5% 5%

Bus Blockages (#/hr) 0 o 0 6 0 0 0 0 0 0 0 0
Parking: (Bmry = ¢ - o 10 o 10 R (1) 10
Tum Type - Prot Perm Perm Perm

Pfotected Phases ™ 7 o 8 2 - 6 .
Permitted Phases 4 8 2 ) 6

Actuated Green, G(s) ™ €06 260 ™" 130 <4130 - " ° gao - "7 a0
Effective Green, g (s) 90 27.0 14.0 140 25.0 25.0
Actuateéd.g/C Ratis =~ 0.15 045 0.23 023 T o4 - 0.42 ¢
Clearance Time (s) 40 50 50 5.0 5.0 5.0

Lane Grp Cap (vph), 258 1465 135 767 ., 583 529

v/s Ratio Prot T 042 c0.19 _

vis Ratio Perm ~ ™™ "™ ™ 925" " TTQes 7 7 042 T TTUA3C

v/c HAatio 081 055 0.26 0.81 1.00 0.80
Uniform Delay, d1 77 =247 121 ( 188 217 17.5 ) 18.3 *
Progression Factor 1.00 1.00 0.25 0.28 1.00 1.00
Iricreméntal Délay, 42 = 234 1.5 42 B BT Y- -~ SO
Delay (s} 480 136 8.8 14.2 53.9 275

Level of Sevice: - ) B: A B T D oy "
Approach Del_ay (s) 20.5 13.9 53.9 27.5
Approach tQ§. > = =¢T>~T= T T T D (]
intarsaction Summary il I —

HCM Average Contrgl Delay ) 2? 3 "HCM Levet of Serwce o C

HCM Volume to Capacity ratio 0.91

Actuated Cyela Léngth (s) . 600 Sum ofost time (s) 120

Intersection Capacity Utilization _723% ICU Level of Service C .
Ahalysis Period (Winy I | I '

¢ Critical Lane Group

G:\46887 Sugarhouse Casino\Synchro\Build with Mit\2022 Build with Mitigation.sy7
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HCM Signalized Intersection Capacity Analysis
7. Delaware Ave & Shackamaxon Ave

2022 Build with Mitigation
Evening Peak Hour

)_.\

(‘—

AR N

| bt S L
Moverent NN T W EE T SR N WE N WET I WES W B NET M NEA MSEI M SETNSER

Lane Configurations
ideal Fiow (vphpl) =~
Lane Width

Totdl Losttime.(§) " ~
Lane Util. Factor

Fet ___

- Fit Protected
Safd;.Fiow (prof)

FI1 Perrnitted

1900

M

13 12

0.91

_1.00

1.00

49267

. 1.00
4928

1900

b
19007 1900
"
T407 40
097 091
100 __1:00
0.95 100
3224’ "4940
0.95 1.00
3794~ 4940°

1500
13

1900
12

1900

12 12

1.00
100
0.95
1719
0.70

) 1969

Tag”

Ve

1800

12

o
1800 1800
12 16
40
0.88
0.85

1.00.

2707 -

1.00
5707

40

b
1900

1900 1900
16

16
1.00
91

098

Volume (vph)
Péak:hour factor; PHE”
Adij. Flow (vph)

RTOR Reductioh (vph)
Lane Group Flow (vph)
Heavy Vehicles (%) ~
Parking (#/hr)

092

0 2581

0 2349
.91
0 2
0 2621

5% B T S

39 31 747
092" 092" 088
42 360 ° 849

0 o} 0

0 360 849

5% 8%

0 78

092 0.82

0 85

0L 0

0 '85

5%

448
062
487 22
218 0
274 0
5% 5%
10

20

8%,

092 092 065

0 48
3, 0
277 0
5%

10

Tum Type.

Protected Phases
Peimitted Phases ™ %
Actuated Green, G (s)
Eifective Graen, g(s)-
Actuated g/C Ratio
Clearance Time:(8)
Vehicle Extension (s)

]

61.5
0.62
5:0
3.0

R
60.5

IR WO T

 Prot _
an 3 .
15.0
6.4 74
0.16
50"
30

T g -

over

ref" Permi
3
15.0

TUTTARNLT T

]

0.16
5.0,
3.0

. 2
8.5
195"
0 10
610
3.0

Lane Grp.Cap (yphY .
v/s Ratio Prot

v/ RatioPerm;" " ~
v/c Ratio

Uhitorm Delay, d1
Progression Factor
ifi¢remental Délay, 2

3031

" ¢,53
0.86

15.8

0.20

Yt

5.4

518

A

0.70

397
1.00

C a8,

438

i

- -

_433,

0.10

R EE

»CO‘—.-ﬁ.?‘-iﬁ— -“rw. T M = ---.-n-- 0 01%-1--‘!- 3

429
100

R

526

.o

97

0.63

~:39.2

1.00

~.730,;

T42.2

-

014

54

TS IR, A WL Ee—

Level-of Sérvite
Approach Delay (s)

Approach L0OS..

Intersection. Sumimary

HCM Average Control Delay
HCM Volume to Capacity ratio
Actugited Cycle Length (s}
Intersection Capacity Utilization
Ahalysis Period (miff)

¢ Critical Lane Group

v e wa A
14!5_
- B'

- - L

Tt B o

438

ROWCT T ommem oW "D" =

~HCM 1.evel.of-Service

.Suni of lost tii& (5}
ICU Level of Service _

r
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HCM Signalized Intersection Capacity Analysis

8: Frankford Ave & Delaware Ave

2022 Build with Mitigation

Evening Peak Hour

w L J ~ A 02 2 XY

ritersection Summary s

Movernent IR SE - B S SSH B NWIWNWE NWREENELE NETH NER WSWINSWTESWR
Lane Configurations L b r b H‘Ta W M

ideal Flow (vphpi} 1900 1900 Vo400 1900 1900 1980 1800 1900 1900 9900 1900 1800
Lane Width 13 12 15 12 12 12 12 12 12 12 12 12
Tolal Lost tirhe (s} 40 40 40 40 407 40 4.0, 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 O 097 0N

Ft . 100 087 0,95 085 100 1.00 1.00  0:98 .
Flt Protected 0.95 099 0.97 1.00 095 1.00 095 1.00

Satg. Flow (prot) 1510 1565 1664 1538 1719- 4918 3335 -4820

Fit Permitted 0.95 0.99 0.37 100 095 1.00 095 1.00

Satd. Flow (perm)’ 1510, 1565. 840 1538 1718 491§ 3335 4820
Volume (vph} 111 3B 176 15 7 124 400 2284 66 226 579 78
Peak hour factor.l F'HF 094 092 O 74 0.92 0.82° - 3.0;92-'_“___ 090 0985 092 0982 093 065
Adj. Flow (vph) 118 38 238 18 8 135 444 2404 72 246 623 120
RTOR Reduction{wph} ¢ 265 0 0 o 86 o0 "3 ¢ 0 25 0
Lane Group Flow (vph) 118 71 0 24 0 19 444 2473 0 246 718 9
Heavy Vehicles.{%) =~ ~"5% “5% 5% 5% 5% 5% 5% 5% 5% 5% &% 5%
Parking (#hr) 10 10

Tum Type Perrm . custom cusigm  “Prot: e PTOL. —
Protected Phases 6 ' 7 4 3 8
Permitted Phages: [ N 2 ‘g o ' '
Actuated Green G sy 119 119 12.9 129 332 608 103 399
Effeclive Green, g (s} 3.9 ~13§ ° 13.9 7™ 139 325 628 143 419
Actuated g/C Ratio 0.14 0.14 014 014 032 063 011 042
Gleararice Timé (8) 60 . 6.0 - 00 30 6.0 50 6.0/
Vehicle Extension (s) 3.0 30 3.0 30 30 30 30 30
LaneGrp Cap (vah) 210 218 89 274 554 3089 377 2020

v/s Ratio Prot 0.05 c¢0.26 c0.50 007 015

v/s Ratio Pérm c0.08 ™ 7 "0.04 s 01 e

v/c Ratio 0.56 0.33 0.27 0.09 0.80 0.80 065 036
Uniform Delay; 1. 402 38.8. 38.5 375 310 1396 425 1987
Progressmn Factor 1.00 1.00 1.00 100 1.09 030 1.09 0.93
incremental Defdy, d2° 34 09 16 0.2° 22 08 T 4005 .
Delay (s) 436 397 40.1 37.7 3641 48 501 18.9

Level of Service: D D D o] DA DD B
Approach Delay (s) 40.9 38.1 9.6 267
Approach LOS ~ ™ nSr D e e o C. .

HCM Average Gontrdl Defay HCM Level of Service . B

17.1
HCM Volume to Capacity ratio 0.75
Actudted Cycls Langth (s) 100:0. . Suniof lost time (s) 8.0 .
Intersection Capacity Utilization 81.5% . ICU Levsl of Service D
Analysis: Period.{miny 157 ' b

¢ Critical Lane Group
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HCM Signalized intersection Capacity Analysis 2022 Build with Mitigation

9: Penn St & Delaware Ave Evening Peak Hour
r Nt o2 MY

Tiovermen! IMMRSEWE e ¥ W/EH 'NBTW

Lane Configurations L' 441, 5 M4

-Ideal_FIpw (vphpt)y " 1900~ 1900 1900, 1900 1300 1900

Lane Width 18 12 12 12 12 12

Total Lost-time (s) 4.0 T a0 40 %0 _

Lane Util. Factor 1.00 0N 1.00 0.9

Fit 098 - 0.99 1.00  1.00

Fit Protected 0.96 1.00 095 1,00

S#d. Flow (prot) | 7934 - 4904 1719 4693~ ~

Flt Permitted 096 1.00 006 1.00

Satd. Flow {perim) ™ = 1934 4901 106 4693

Volume {vph) 86 23 2704 151 49 721

Peak-fiour factdf; RHF- 044 052 0.82°6.92 082 099

Adj. Flow (vph) 195 25 2939 164 83 - 792

RTOR Reduction (vphy. 4 Q () 0" " Q 0
Lane Group Flow (vph) 216 0 3097 0 53 792

Heavy Vehicles (%) 5% 5% 5% 5% "5% 5% i o ¥
Parking_(#/hr) n ' , 10 10

Fuit Type _ pm+pt

Protected Phases 8 2 1 6

Permiited Phases ™~ = 7 e i

Actuated Green, G (s) 140 62.0 740 740

Effective Gréen, g'(sf]  16.0 64.0 . 760, 760 .
Actuated g/C Ratio 0.16 0.64 0.76 0.76

Cléarante Time (8) 6.0 . Te0” 50 8.0

Lane Grp Cap (vph) .. 309 3137 210 3567

vis Rallo Prot” ¢0.11 - €0.63 0.02 <017

v/s Ratio Perm 0.17

vieRatlo _ . 070 0,99 025 o022  ” -
Unrl'orm Delay, d1 38.7 17.6 229 a5

,Progressmn Facior,.  1.00 . 100 190 .04

Incrementai Delay, d2 124 13.3 26 041

Défay (s) ' §2:1 30.9 i 7T 7T : T
Level of Service D c D A '
Approach Defayls) .~ 821 * ', %08 & T ° 64 77

Approach LOS ' 9] Cc A

Thtersechion Summary e i i . N

HCM Average Control Delay 27.1 HCM Leve! of Service | c

HCM Volume to Capadity ratié. 0:87 o ST '

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intefsection Capagity Utilizaion 68:4% ICU Level 6f Service C.

Analysis Period (min) 15

¢ Crat;cal Lare Group.
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HCM Unsignalized Intersection Capacity Analysis 2022 Build with Mitigation

10: Laurel Ave & Frankford Ave Evening Peak Hour
R Y N B T 4
Movement IR &N EER I NG W NET M SETMSER
Lane Contfigurations A i )
Sign Conrol . 7~ Stop Free Free
Grade 0% _ u 0% 0%
Volumeifveh/hy ~ "7 "6 69 T D 4867246 7770
Peak Hour Factor 042 085 092 092 092 082
Houtly flowrate:(vgh) . A4 81 .0 52870267 .0 - i .
Pedestrians ‘ . ..
Lané Width (ft) _ ) . '
Walklng Speed (f/s) )
Perceni Blockage ,
_ Right turn flare (veh) _ _ ~ _ .
Medlanitype Nong e T s TR T TR e T o
Median storage veh)
Upstream signat(fty . _ ... 318 mns2 o -

pX, platoon unblocked

vC, conflictifig volitie | 796 267 2677
vC1, stage 1 conf val
vC2, stage 2 conf voi o -
vCu, unblocked vol 796 267 267

[ o

1C, singla (s} = Bd™ 8T AT R e ——— -
tC, 2 stage (s)

F()__ _ . . 3§ &3 2%

pO queue free % 96 89. 100 - N

cN capacity (vehmy, ~ 852 784 279" o I,
DBirection; Lana+ .

Volume Total _ 95 528 26? . -

Voiume Left 14 0 0

Volume Right "~ ~ ~& " & -0 "

cSH 650 1279 1700 L
Volume 1o Capdcity: 0.15 0.00 0.i6 s s - -
Queue Length 95th (ft) 13 0 0

Control Detay (s) 115 00 0.0 L ”. ,
Lane LOS B .

Approach Delay (s)- 115 00 00 - s R
Approach LOS B

IAiEFsestion SUmmary _

Average Delay 1.2 B o )

Intérsection Capacity Utllization = 36.8%.  ICU.Levelof Service °  °~ A -

Analysis Perlod (min) . 15

G:M6887 Sugarhouse Casino\Synchéo\BuiId with Mit\2022 Build with Mitigation.sy7
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GOAL Mitigate traffic
A on re5|dent|a| streets

HOUSE C\ASIN
- ~

RECOMMENDATION:
No Direct Entry to Casino

No Through
Movements
—

from Shackamaxon Street

il..:
7,

=

— ]

RECOMMEN DATION

| Traffic Calmlng Measures §
on Columbla Avenue

A el I
RECOMMEN DATION

Close Access to Delaware Avenue

from Mont Lo . - -.- pp— . - = ?I

Ao

; Non-Resideqtial
= Traffic Route!d

to Berks Street

Close access to
Delaware Avenue

e s

NOAVIOYHS
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L]
e
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RECOMMENDED TRAFFIC IMPROVEMENTS
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