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VIA E-Mail to: fdonaghue(@state.pa.us

AND OVERNIGHT MAIL

Frank T. Donaghue

Chief Counsel

PENNSYLVANIA GAMING CONTROL BOARD
Bureau of Licensing

Fifth Floor - Venizon Tower

303 Walnut Strect

Harrisburg, Pennsylvania 17101

Re:  Category 2 License Application
Philadelphia Entertainment and Development Partners, L.P.,
d/b/a Foxwoods Casino Philadelphia
Docket Number: 1367

Dear Mr. Donaghue:

As you are aware, this firn represents Philadelphia Entertainment and Development Partners,
L.P., d/b/a Foxwoods Casino Philadelphia (“Foxwoods Philadelphia”) in connection with its Category 2
License Application currently pending before the Pennsylvania Gaming Control Board (“PGCB” or “the
Board”). We write in response to your October 3, 2006 letter transmitting Edwards and Kelcey’s (“EK”)
report dated, September 11, 2006.

We have serious concerns regarding EK’s preparation of its report using the “Preliminary Traffic
Impact Assessment” prepared by Orth-Rodgers Associates, Inc. (“Orth-Rodgers™), rather than the “Final
Traffic Impact Assessment,” despite the fact that the latter document had been filed with the Board on
May 22, 2006. 1t is our understanding that EK’s use of the Preliminary Assessment was due to the fact
that Orth-Rodgers’ Final Assessment was not timely provided to EK by the PGCB, and not posted on the
PGCB website until sometime in August 2006.

EK’s use of the Preliminary Assessment is problematic because many of the items and issues
raised therein were, in fact, fully addressed in the Final Assessment. In addition, EK’s report incorrectly
states that it “did request the full traffic impact study directly from the preparer; however, it was not
received in time for review.” As noted above, Orth-Rodgers’ Final Assessment was filed with the Board
on May 22, 2006, well in advance of the Board’s public announcement of its decision to engage EK to
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review the applicants’ traffic studies on August 25, 2006. Moreover, EK was independently supplied
with the Final Assessment by Orth-Rodgers immediately upon request.

We do not take issue with the reasons why this occurred as we recognize the volume of documents
that the PGCB has had to address. However, in this contested license process, dissemination of EK’s
letter report of September 11, 2006 to the Board or the public unfairly characterizes our traffic assessment
as incomplete and our attitude as uncooperative. Given the importance of the traffic mitigation issue, we
are requesting that EK’s September 11, 2006 report be stricken, and not disclosed publicly. Alternatively,
we request that it be corrected to reflect accurate information. Any dissemination would unfairly prejudice
Foxwoods Philadelphia by perpetuating misconceptions about its efforts to rectify future traffic
conditions.

Notwithstanding the foregoing, we have immediately addressed the items noted in EK’s report
provided to us October 3, 2006, and have attached that response hereto. We would appreciate an
opportunity to discuss this issue with you in greater detail. Thank you for your attention to this matter.

Encl.
SDS/

Cec:  Kevin Hayes, Esq. (Via Overnight Mail}
Jacqueline Atterbury-Minor (Via E-Mail to: jatterbury@state.pa.us and Overnight Mail)

4089181
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Mr. Stephen E. Cunningham
Edwards & Kelcey

3600 Horizon Boulevard, Suite 250
Trevose, Pennsylvania 19053-4900

Bureau of Licensing
Pennsylvania Gaming Control Board
Harrisburg, Pennsylvania 17106-9060

RE: Pennsylvania Gaming Control Board
Foxwoods Casino T1S Review
PennDOT Agreement E-00229, Work Order 14
EK Project No. 040015.038

Gentlemen:

This is in response to the review prepared by Edwards and Kelcey dated September 11,
2006 and the October 3, 2006 transmittal of the review by Frank T, Donaghue, Chief
Counsel PGCB of the Foxwoods Casino-Philadelphia Traffic Impact Study Preliminary
Traffic Impact Assessment dated March 3, 2006 prepared by this firm.

Before we address the substance of the comments, we would like to note that the
"~ Edwards and Kelcey review looked at our Preliminary Traffic Assessment and not our
Final Traffic Report. In accordance with the PGCB filing requirements, we submitted a
Final Traffic Report dated May 15, 2006 entitled Final Report, Foxwoods Casino-
Philadelphia on May 22, 2006, long before the review process began. . Accordingly, many
of the comments generated by the review are already addressed in the Final Report.

Before we discuss each of the comments, it is important to point out that none of the
proposed transportation improvements proposed as part and designed to mitigate any
impacis from the proposed casino require the acquisition of or purchase of any fand not
already in the public domain. Said another way, because no right of way for any of the

proposed improvements is required, no eminent domain actions are needed.

We have structured our response letter to contain the review comment first followed by
our response in italics. Because only fen days are provided for submission of our
response letter, items requiring additional analysis based upon data not in our possession
are so noted along with a partial response with the data currently in our possession.

230 South Broad Street * Philadelphia, Pennsylvania 19102
Phone (215} 735-1932 » Fax(215)735-5954
www. orif-rodgers.com
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Review of the submitted TIS for conformance with applicable standards

1.

This study is for a gaming facility to be located just east of 1-95 in downtown
Philadclphia. The facility would include 3,000 slot machines in its initial
development phase, with up to 2,000 additional machines avatlable at final build-
out. In addition to the slot machines, some restaurant and retail/entertainment
activities are anticipated, along with a 500-room hotel and approximately 200
residential condominiums. The site is located on the east side of Christopher
Columbus Boulevard between Reed Street and Tasker Street. Eight intersections
with proximity to the subject site were reviewed.

The Final Report analyzed the additional intersections of Morris Street/Swanson
Street and Columbus Boulevard and Morris Street and Water Street. The need fo
expand the study area became apparent when considering the number of U-Turns
at the intersections of Columbus Boulevard Dickinson Street and Columbus
Boulevard and reed Street. The high number of U-Turns represented traffic
originating south of Tasker Street desiring to entire the southbound lanes of 1-95.

The overall approach and outline of the report is presented as preliminary analysis,
as shown by the report title, “Preliminary Traffic Impact Assessment™ and by the
continued use of the phrase “preliminary analysis”, However, the expectation of
this review was for a full traffic impact study. The approach and information
contained within this report is not faulty, but it lacks major components of a full
transpottation impact study.

A Final Traffic Impact Study titled, “Final Report, Foxwoods-Philadelphia”,
dated May 15, 2006 was submitied to the PGCB on May 22, 2006. This report
covers all the elements of a complete and full traffic impact study. Further, a
Supplemental Traffic Analysis has been submitted fo Edwards and Kelcey on
October 4, 2006 modifying and increasing the level of improvement to the
Columbus Boulevard and Tasker Street intersection. This additional
improvement was suggested by representatives of the Philadelphia Sireets
Department and we ask that it be considered in the review of the traffic study.

WValidation of the traffic data that has been presented

3.

Existing traffic volumes were provided in the text of the report for the Friday
afternoon period when the combination of existing traffic and expected site
demand will be at its peak. The report states that additional periods will be
analyzed in future.
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No response required. See the next response for additional information.

Traffic Data

4. A single time period was analyzed for this preliminary assessment — Friday
afternoon between 3:15pm and 4:15pm. The study indicates that this departure
from a typical weekday period was deliberate and appropriate. Additional periods
will be analyzed in a follow-up study.

The Final Report analyzes two peak hours, Friday afternoon between 3:15 and
4:15 PM and Saturday afternoon between 1:15 PM and 2:15 PM. The peak
periods for analysis were selected as a result of a deliberate analysis of the
variation of traffic flow by hour along Columbus Boulevard and then surcharging
the site traffic on the existing traffic volumes. By looking at the sum of the
existing total intersection traffic volumes and distributed site traffic volumes, we
were able to identify the highest total hours of traffic on the corridor. We chose
the highest hours to be Friday between 3:15 PM and 4:15 PM and on Saturday
between 1:15 PM and 2:15 PM. The Friday peak turned out to be the
combination of the start of the afternoon commuter peak period and a late
afternoon entering peak for Foxwoods Casino-Philadelphia. The early Saturday
afternoon peak was due 1o an early entering peak at the casino and a peak period
generated by the shopping centers to the south of the casino on Columbus
Boulevard. Looking closer at the Friday data, we noticed that the combination of
existing and casino traffic during the 5:00 PM to 6:00 PM peak hour was slightly
lower than the Friday peak we chose to analyze. Similarly, activity at the casino
is heavier later on in the evening on both Friday and Saturday nights but due to
the significantly lower traffic volumes on Columbus Boulevard, an analysis would
show better operating conditions than the hours we analyzed,

Trip Generation

5. A modal split of 30% public transit was described but not utilized in this
preliminary report. The source of this modal split percentage should be cited. It
would be appropriate to use the modal split in the full traffic analysis. However,
due the volume of traffic generated by this site, the traffic estimated to use transit
should not be eliminated from consideration, Instead, the transit trips should be
assigned (o the nearby bus or trolley stops and considered as pedestrian traffic
between the casino and the transit stop. The pedestrian traffic may have an impact
on the intersections between the transit stop and the casino.

The report stated that the auto occupancy of employees is assumed to be 1.0
person per auto and that 30% of employees are assumed to take transit to work.
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This estimate, which equates to 0.7 autos per employee, was selected by Orth-
Rodgers & Associates, Inc. as being a reasonable percentage given the location
of the project, the availability of transit service, and an expectation that the great
majority of workers would be City residents.

Census 'journey to work' data is collected by location of residence and not the
location of employment. In the City of Philadelphia, workers in some employment
areas have been surveyed to determine their mode of travel to work (Center City,
University City). However to our knowledge this type of survey data is not
available for the Delaware River waterfront.

Journey to work data has been compiled from 2000 census data by FHWA for the
largest metropolitan statistical areas (MSA) of the US. The Philadelphia
metropolitan area includes Bucks, Montgomery, Delaware and Chester Counties
in PA, Burlington, Camden, Gloucester, Salem, Cumberland, Atlantic and Cape
May Counties in NJ, as well as New Castle County DE and Cecil County MD.

In the Philadelphia MSA, the percent of workers who 'Drove Alone’ to work was
73%. Another 10% carpooled. If all the carpools consist of just 2 persons, the
number of autos per worker is 0.78.

Workers who live in Philadelphia account for 20% of total workers in the MSA.
The transit network within the City is convenient 1o a far higher percentage of
workers than in the suburban counties. In addition, the mode of travel correlates
with the income of the worker as well as the availability of transit. Assuming
Foxwoods hires mostly City residents, the percent usage of transit will be higher
than the statistic for the MSA and the percentage driving alone will be far lower.
The ratio of 0.70 autos per worker used in the Traffic Impact Study is a very
reasonable estimate.

In addition, the site plan calls for SEPTA bus service to be addressed two ways.
There are four bus routes serving the site as shown in the following table:
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t Bus Routes Convenient to the Casino Site
Route Direction Approx, Headwaj (meir.)

Weekday | Weekends

Strawberry Mansion to Pier 70, Via 29th, 22nd
7 and 23rd Streets 12-20 30

Columbus Crossing to Frankford Transporiation
Center, via Port Richimond, Northern Liberties

25 and Bridesburg 30 : 30
South Philadelphia Cross-town, via Tasker-

29 Morris 25 30

64 FParkside to Pier 70, via Washington Avenue 20 30

The first way is that we propose to request that SEPTA locate a stop on the |
northbound lanes along the block between Dickinson Street and Reed Street so
that patrons and employees using SEPTA can have a short walk to the door. The
second way is to provide a layover spot in the internal bus loop provided on the |
site plan. |

|
|
Finally, the E & K comments note a concern abou! pedestrians traveling to and ‘
from the bus stop locations. Of primary concern is crossing Columbus Boulevard. !
Given the site traffic, and the needed traffic related improvements, the placing of |
cross walks Is important to the success of our design. At the present time, we
have not designed the traffic signal improvements but we can say that the traffic
signals at Reed Street which we anticipate to carry most of the pedestrians using |
SEPTA and coming from the neighborhoods and the movie complex will use the |
south cross walk and cross during the phase when the Reed Street has the green
indication. The design we are proposing splits the cross street phase so that the
only traffic opposing the Reed Street cross walk is a single right turn lane. As
always, as the design progresses, we will insure sufficient walk time is provided at
all intersections.

Trip Generation for the initial development phase was discussed briefly. More
information is needed in order to validate the study assumptlons which were
developed in cooperation with the Casinoe operator.

The review correctly points out that we prepared our trip generation estimates in
conjunction with Foxwoods staff and their projections of the business they intend
to do and the customers they believe the facility will attract, While this is
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discussed in the Final Report and in the Technical Appendix to the Final Report,
we’'ve placed detailed spreadsheets documenting the process we followed. In
essence, using the assumptions from Foxwoods of people entering the facility for
each hour and the average stay of four hours also provided, we were able to
develop 24 hour histograms documenting how we applied our assumptions shown
in the table below.

Estimates/Assumptions Used to
Develop Phase I & II Traffic Generation Projections

Intersection Phase f Phase I

Friday | Saturday | Friday | Saturday

Total Number of Patrons 20,000 28,500 | 26,000 39.900

Average Duration of Stay 4 hours | 4 hours | 4 hours | 4 hours

Number of Bus Trips 50 35 55 40

Patrons Arriving via Bus 2,000 1,400 | 2,200 1,600

Number of Employees . 951 057 1,254 1,254

Employees Using Public Transit 30% 30% 30% 30%
Average Auto Occupancy

Patrons 2.0 2.0 2.0 2.0

Employees 1.0 10 10 1.0

Applying the these assumptions for the peak hours noted in response No. 4, we
were able to generate the following estimates of site traffic during the two peak
hours analyzed.

Phase I Peak Hourly Vehicular Traffic

Friday

ntersection
[nters In | Out | Total

Late Afternoon (around 3:00 PM.} | 440 | 210 650

Late Evening (around 10:00 P.M.) | 875 | 760 | 1,635
Saturday
In | Out | Total
Late Afternoon (around [:00 P.M.) | 690 | 425 | 1,115
Late Evening (around [0:00 P.M.) | 1,000 | 960 | 1,960
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Phase Il Peak Hourly Vehicular Traffic
] Friday
Intersection n Out | Total
Late Afternoon (around 3:00 P.M.) | 572 273 845
Late Evening {around [0:00 P.M.} | 1,138 | 988- | 2,126
' Saturday
-In Out | Toial
Late Afterncon (around 1J0O0P.M.) | 966 | 595 | 1,561
Late Evening (around 10:00 P.M.) | 1,400 | 1,344 | 2,744
The following table shows the comparison of the trip generation estimates used by
the City and the estimates used in the Orth-Rodgers Report. For 3,000 slot
positions:
Trip Generation Comparison
Foxwoods Casino
Daily Daily Friday | Friday | Saturday | Saturduy
Friday' Saturday Street Late Street Late
Evening Evening
City {1,000 25,200 450 No data | No datu 1,380
ORA | 20,000 28,500 050 1,635 L1115 1,960
As can be seen, the Orth-Rodgers estimates are significantly higher than the -
City's estimates for Phase I, all things considered. Interestingly, Mohegan Sun
data collected by Buckhurst Fish & Jacquemart for a study entitled Bridgeport
Casino Traffic Impacts on the South Western Region of Connecticut showed an
actual rate for 5,700 gaming positions of 5.6 daily trips per gaming position.
This yields 28,000 daily trips, almost exactly what the Foxwoods data estimated
for 3,000 positions.

All things considered, when reviewing the trip generation estimates contained in
the Foxwoods Final Traffic Analysis, it is clear that the site trip estimaies
represent a high side estimate.

' The City report looked at a typical weekday. The ORA report used Friday as the typical weekday.
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7. Trip generation for future phases was not provided in this preliminary study,
although it is indicated that those projections are being prepared.

See above response. Both phases were analyzed in detail and a trip generation
summary is provided above. .

Analytical Approach / Tools Used - _

8. Intersection approach Levels of Service were presented at each of the study
intersections. Future submittals should provide software output for each analysis.
Without this information, we are unable to validate assumptions or review
procedure for these analyses.

A detailed Technical Appendix has been provided with the Final Report.

9. The report provides a detailed description for how future traffic might be
distributed along the roadway and through the intersections, with a detailed
graphic and adequate descriptions of the assumptions made.

No response required. We made no changes to the model when preparing the
Final Report.

10. Although trip distribution assumptions were provided, future trip volumes were
not provided in this phase of the study. Any future submittals will be reviewed for
consistency with these original assumptions as well as consideration of
recommended improvements. Some of the improvements that were discussed in
this preliminary assessment have the potential to alter traffic patterns and thus site
trip distribution.

The Final Report shows how traffic was assigned to the roadway network. it is
interesting to note that throughout the Philadelphia area, given the design of the
roadway network, many motorists have their choice of routes to and from the site.
While the analysis was based upon a gravity model of population over the age of
21, the route of approach while begun with the use of MapQuest was refined
through the actual driving habits of Orth-Rodgers staff, many of whom patronize
the riverfront attractions, use the bridges across the Delaware River and the use
the Pennsylvania expressway network.

Special Event and Opening Day Plans

11. The submitted report does not discuss plans for special traffic control needs on
opening day or during special events.
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Specific plans for special events -and opening day have not been established yet.
However, during the latter part of the design phase, Foxwoods commits to work
with the Philadelphia Streets Department and the Philadelphia Police
Department to develop a plan to accommodate extraordinary crowds and events.
Please note that Orth-Rodgers assisted the Pennsylvania Convention Center
develop a traffic management plan for the various types of conventions (trade and
public shows) and in the process brought together SEPTA, the Philadelphia
Police, the Convention Center Staff, local parking lot operators into a
collaborative group that developed plans, established working groups, and
operational protocols that are still in effect to this day.

Orth-Rodgers also worked with the Kimmel Center and Avenue of the Arts, Inc.,
the Center City District and the City to establish a plan to efficiently
accommodate the patrons of the Kimmel Center and the other arts venues on
South Broad Street (Avenue of the Arts) as well as providing for deliveries to the
theaters (sets, etc.), arrangements for parking, valet drop-offipick-up and taxi
nrovements.

Mitigation Measures

12.

Although future traffic volumes and levels of service were not reported or
calculated, the study preparer was able to provide a preliminary assessment of
traffic concerns and provide recommended actions. These actions are,
presumably, developed based on the preparer’s extensive knowledge of the
surrounding area and experience with studies of this type and scope. Eight actions
were outlined for mitigating the identified concerns. Further study and additional
details are said to be forthcoming,.

A detailed volume capacity analysis was completed for each intersection for the
following cases for the Friday and Saturday Peak hours as described above:

» Existing
» Phase I With Improvements
»  Phase II With Improvements

The Final Report included the No-Build case for the year 2008 for information
only because our goal in developing our traffic mitigation plan was to make
traffic flow better on Columbus Boulevard than it does today. In short, we made
all comparisons against the existing conditions and not the no-build cases as is
traditionally done. This mandate, dictated by Foxwoods, represents a
commitment not only to government, but also to the citizens of South Philadelphia
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who have brought the traffic issue forward. In addition, our observations of the
traffic situation are that without improvemenis as recommended in the final
report, Foxwoods customers would have a difficult time accessing the site. It is
also important that improvements described in the Final Traffic Report have been
modified as a result of a meeting with the Chief Engineer and Surveyor and Chief
Traffic Engineer of the Philadelphia Streets Department. Their recommendations
were designed to provide improved levels of service at the intersection of
Columbus Boulevard and Tasker Street and provide improved access into the
Pennsport Community as requested by neighborhood groups yet protecling the
neighborhoods from casino traffic.

Accordingly, an iterative analysis was conducted to develop a program of
transportation  improvements that meet the mandate, The following
transportation improvements were identified by the analysis for Phase I, proposed
to include 3,000 slot machines and be open by the year 2008:

» Re-establish the coordinated traffic signal system on Columbus
Boulevard and then update it to incorporate the latest technology to
eliminate the constant stopping and starting of traffic experienced
today;

» Construct a northbound double left turn lane on Columbus Boulevard
at the 1-676 ramp to eliminate the back-ups onto the through lanes of
northbound Columbus Boulevard;

> Construct a northbound double left turn lane at Washington Avenue;
in addition, re-stripe the eastbound Washington Avenue approach for
a double left turn lane and revise the signal operation to provide
sufficient walk time for a pedestrian to cross Columbus Boulevard
without having to walk through turning traffic. Additionally, provide a
southbound right-turn only lane by removing one of the through lanes.
This is the most congested intersection in our study area and these
improvements eliminate that congestion.

> Re-stripe the eastbound Reed Street approach for three lanes and
allow left turns from the center and leftmost lane of the approach.
Stripe two westhound lanes on this same block in order to provide
room for westhound trdffic to bypass movie theater traffic.

> Widen Tasker Street to provide two eastbound approach lanes at
Columbus Boulevard; and

> Install a new signalized intersection at Morris Street and Columbus
Boulevard in order to provide direct access from northbound
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Columbus Boulevard to the I-95 southbound on-ramp; northbound
i Columbus Boulevard traffic currently U-turns at Dickinson Street to
-. reach the I-93 southbound on-ramp.

It should be noted that the Streets Department has re-established traffic signal
coordination along Columbus Boulevard recently. However, Foxwoods still
commits 1o improving the technology of the system to better accommodate the
varying traffic volumes generated by the proposed casino. : '

As described above and based upon the meeting with the Department of Streets,
we have modified the proposed improvements to the Tasker Avenue intersection
as follows:

» Provide an exclusive left turn lane in the northbound direction at the
intersection of Tasker Street and Columbus Boulevard as requested by
local residents and prohibit westbound left turns and through movements
at the same intersection. The westbound movement at Tasker Street would
only allow for right turns via two exclusive right turn lanes.

» Westbound vehicles intending to turn left onto Columbus Boulevard or
continue west on Tasker Street will access their route via a proposed
frontage road traveling parallel to Columbus Boulevard in the northbound
direction. This proposed road will only allow for dual left turns just south
of Dickinson Street onto southbound Columbus Boulevard.

» The signal located at this dual left turn lane will allow for simultaneous
movement with the southbound left turn and westbound right turn
movements at the intersection of Dickinson Street and Columbus
Boulevard.

The prohibiting of westbound left turns and through movements on Tasker Street
eliminates one phase thus allowing more green time for the remaining phases and
improving traffic conditions. The addition of the two exclusive left turn lanes
south of Dickinson Street for vehicles on the frontage street will not require
additional green time due to simultaneous green time with existing movements. A
concept plan for the improvements suggested by the City is contained in our
Supplemental Traffic Study already submitted to Edwards and Kelcey and PGCB.

Phase I recommendations, anticipated for the year 2010 includes two
improvements. The first includes a proposed off-ramp from southbound 1-95 to
Dickinson Street. This improvement, described in detail in plan and profile views
in the Final Report requires Dickinson Streef to be reversed in direction between
Front Street and Columbus Boulevard. It also requires a minor widening of the
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£3.

Dickinson Street approach to Columbus Boulevard from its current two lanes o
three lanes.

There is no discussion in this preliminary study of how or whether the
recommended actions will improve traffic conditions.

The revised analysis confirms that the revised improvements improve traffic
conditions when compared with the previously stated transportation improvement
program. In addition, the revised improvements continue fo improve traffic
conditions when compared with existing conditions. The following tables
summarize the comparisons of the levels of service for the revised improvements
and existing conditions for Phase I and Phase I1, respectively.

Comparison of Existing and Phase I Intersection
Levels of Service along Columbus Boulevard

Intersection Existing Phase I
Friday Saturday Friday Saturday

Lombard Circle/{-95 NB On-Ramp B(l12) B(16) B(i2) B(19)
1-676 On & I-676/95 SB Off Ramp C(22) C {26} B {20) C(2!)
Christian Street C(30) C(24) C(23) B(I18)
Washington Avenue F {105} E(61) D (36} C(23}
1-95 Ramp NB Off Ramp B{l4) B(14) A7} A(8)

Reed Street C({27) D (44) C(25) D (39}
Dickinson Street N/A N/A A7) A(9)
Tasker Street A(9) B(20) B(13) B{i9)
Morris Street N/A N/A A(5) A(6)
Sum Totul Intersection Delay 219 205 150 162

As shown in the table, the Phase [ overall intersection delay under the revised
improvements decreases from 219 seconds per vehicle to 150 seconds per
vehicles, a 32% improvement, during the Friday peak hour, and on Saturday from
205 seconds per vehicle to 162 seconds per vehicles, a 21% decrease, as
compared with existing conditions.
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Comparison of Existing and Phase II Intersection
Levels of Service along Columbus Boulevard
Intersection Existing - 2008 Build
Friday Saturduy Friday Saturday

Lombard Circle/1-95 NB On-Ramp B({i2) B{l16) B{ll) B{I9) :
[-676 On & I-676/95 5B Off Ramp C(22) C(26) - B(I19) B (15}
Christian Street C(30) C(24) B (18} B(1l)
Washington Avenue F(105) E(61) C(23) B(I19)
1-95 Ramp NB Off Ramp B(I4) B (14) A(8) A(9)
Reed Street C(27} D {44} B(l7) C(32)
Dickinson Street N/A N/A A(i3) B(15)
Tasker Street A9} B(20) B(i8) C(22)
Morris Street N/A N/A A(3) A{4)
Sum Total Infersection Delay 219 205 -130 148

Examination of the table reveals the Phase Il with revised improvements levels of
service show an increased improvement when compared against the existing
conditions; a 41% decrease during the Friday peak hour, and on Saturday, a 28%
improvement.

Detailed levels of service figures are provided in the Final Report ands the
Supplemental Report for each intersection analyzed. Levels of service worksheets

are provided in the technical appendices that accompany the reports.

Other Comments

14. The topics presented in this preliminary report are accurately represented.

Conmment noted.

15. Certain components of a complete Transportation Jmpact Study are not
represented in this Preliminary Study. Those components include:

a. Complete site plan showing building orientation, points of ingressfegress,
parking, and internal circulation. '

Attached

b. Additional details about the proposed development schedule and staging
including anticipated opening date and completion dates for each major
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phase of development.

Two phases are proposed at this time. Phase I, consisting of 3,000 slot
machines, is proposed to be open by 2008. This Phase will also consist of
a 2,500 seat show room and supporting restaurant and other amenities,
backroom facilities and 4,500 parking spaces. Phase II which will
increase the number of slots to 5,000 will be completed by 2010, In
addition, Phase I will also add 1,500 additional parking spaces for a total
of 6,000 parking spaces and a 500 room hotel along with additional
restaurants and amenities.

The report does not mention whether any improvement projecis are
planned on local (City} roadways or the adjacent highway system.

A check of PennDQOT's TIP and with the City revealed no planned or
proposed highway improvements on the adjacent highway system.
However, it is noted that the coordinated traffic signal system, which was
not in operation when the study process was begun has subsequently been
returned to operation. Regardless, Foxwoods commits fo improve the
technology of the signal system to meet the future traffic demands of the
Columbus Boulevard Corridor.

Crash data analysis or observed vehicular/pedestrian safety concerns.

Crash data will be addressed during the design phase as part of the design
of the roadway improvements.

Improvements needed under existing conditions are not identified;
although mention is made of the constraints on intersection widening that
are imposed by the existing rail line. Further information is desired that
explains the impact of that constraint on existing and future conditions.
Further information is required regarding improvements that are necessary
to mitigate existing system deficiencies.

Improvements to improve existing level of service deficiencies are not
individually proposed in our analysis given the mandate described above
that is designed to make traffic flow better than it does today. This
mandate means that Foxwoods accepts the responsibility to not only
mitigate the traffic impacts caused by the proposed casino but those
caused by future non-site traffic and existing problems. On that basis,
improvement programs were established for the two opening years and to
mitigate the 2018 level of service deficiencies.
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Relative to the rail line, except for the proposed grade crossing at Morris

Street, we are proposing only modifications to existing grade crossings.

Trains using the tracks along Columbus Boulevard are used by the

remaining industries on the river side of Columbus Boulevard. All .
railroad customers excépt one are located south of the Foxwoods

Philadelphia-Casino site. The trains proceed along Columbus Boulevard

Gt “walk-speed” as they couple and de-couple cars and proceed in and

out of customer’s sidings and in and out of the area. The number of trains

varies, depending upon the needs of the customers served by the line.

Most of the rail operations are conducted at night or in the early morning

hours due to the congestion on Columbus Boulevard. As with the

shopping centers and other uses along Columbus Boulevard, Foxwoods

Casino-Philadelphia considers the rail operations as a “fact of life” of
operating in an urban environment and will work through the PUC

process during the design phase of the project.

Currently along Columbus Boulevard, grade crossing protection is by
traffic signal pre-emption and flaggers employed by the railroad. This
arrangement was worked out between PennDOT, the City and Conrail, the
operator of the line and has been successfully operating for some time.
We anticipate that this arrangement will continue should the casino be
approved. It should also be noted that the railroad right of way is owned
by PennDOT and the railroad operates along an easement.

Future traffic volumes independent of the proposed development.

Attached to this letter is our analysis for year 2018 traffic volumes as per
PennDOT Guidelines, We have selected the year 2018 for our analysis
which represents a 10 year horizon after our planned 2008 opening.. Both
build and no-build traffic volumes for the build plus 10 year comparison
are provided.

As indicated in the Supplemental Report containing the Build plus 10 year
analysis, two additional roadway improvements beyond those discussed
above are needed to offset the traffic increases projected for the year
2018. Theyare:

» Signalize the intersection of Morris Street and Water Street which
is currently a multi-way stop-controlled intersection.
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¥ Prohibit U-turns at the intersection of Columbus Boulevard and
Reed Street to allow a separate right turn arrow phase for
eastbound Reed Street.

g. Description of other planned developments within the study area and their
inclusion in future traffi¢ volume estimates.

While there is a significant amount of planned residential development
proposed along the Columbus Boulevard corridor, most of it is well north
of the proposed Foxwoods Philadelphia site and is covered in the
background growth rate. The rate used between the years 2006 and 2008
is 2.1% and between 2008 and 2010 is 1.5%. For each year thereafter to
2018, a 1% rate was used. This translates to the following increases in
existing traffic volumes:

» 2006 to 2008 4.2%
> 20006 to 2010 7.4%
> 20006 to 2018 16.3%

In addition, one residential project is proposed south of the Ben Franklin
Bridge. This development, described in the Supplemental Report dated
October 3, 2006 consists of Dockside, a 242 unit luxury high rise
apartment building south of the Ben Franklin Bridge, which has zoning
“approval. It should be noted that it is not known whether this residential
development will ever be constructed or what its access will be. This
analysis used the data from the website of the development for the analysis.
No traffic study has been prepared for the development as of this writing.

Table I illustrates the estimated trip generation for the Dockside
Residences. Traffic from this residential development was added to the

roadway network based upon existing traffic patterns.

Dockside Residences Trip Generation

iN OUT { Total
Friday Peak Hour 64 44 105
Saturday Peak Hour 33 41 96

It should be noted that access to the Dockside Residences is assumed to be
opposite the 1-676 signalized intersection. This is the worst case scenario
for the access. It also is reasonable to expect the site would be limited fo
right turns in and out of the driveway.
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h. Future capacity and level-of service analyses, independent of the proposed
development.

See our response to Comment f’ above.

i. Improvements needed to maintain acceptable level of service under future
conditions without the subject development.

See our response to Comment ‘e’ above.
j. Future safety concerns independent of the proposed development.

See our response to Comment'd’ above.

k. Future traffic volumes combined with traffic generated by the proposed
development.

Our Final Report and the Supplemental Reports cover this analysis issue.

1. Future capacity and level-of service analyses, including the proposed
development.

Qur Final Report and the Supplemental Reports cover this analysis issue.
m. Improvements that are tied directly to the technical analysis.

Our proposed improvements are tied to the technical analysis. However,
it bears repeating that our mandate was not to simply offset the traffic
impact of the proposed Foxwoods Casino-Philadelphia; we were directed
to make traffic flow better on Columbus Boulevard than it does today. We
were also able to develop our improvement plans within the existing
public right of way.

n. Recommended configuraticn of new access point intersections is
discussed, but without the data to support the recommendations. Further
information should be provided to justify the recommendations and

3 confirm their adequacy.

Please refer to the artached site plan. It is currently anticipated that
direct access to the site will be provided via three points on Columbus
Boulevard:
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> At Reed Street
» Opposite Dickinson Street
> At Tasker Street

Site access via Reed Street will most likely utilize two eastbound lanes,
with the right lane directed to the porte-cochere and the left lane serving
the Comcast Facility and, in the future, the proposed hotel and
condominiums. Once into the site, the first decision point is some 400 feet
from Columbus Boulevard and the first time a vehicle will need to stop is
another 100 feet at the porte-cochere area.

At the Dickinson Street access, two lanes of traffic enter the site with both
lanes destined either to the parking garage or to the porte-cochere. The
parking garage is more than 200 feet into the site and the porte-cochere
some 160 feet, The porte-cochere provides a total of seven lanes and is of
sufficient width to accommodate the demand for valet parking.

Tasker Street will be widened to serve both site access and egress as well
as bus traffic while also providing for service traffic at the site and at the
adjacent retail center. Buses will enter and exit the site via Tasker Street
and will have a separate parking area to the rear of the site as will service
traffic. Traffic to the parking facility will enter the facility about 200 feet
from Columbus Boulevard.

On-site parking will provide 4,500 spaces for Phase I and ultimately 6,000
spaces by completion of Phase II with the majority of patrons expected to
enter and exit the parking garage via the Dickinson and Tasker access
points,  On-site circulation will permit movement between the casino
porte-cochere, valet parking, the hotel lobby and the parking garage
without using public streets.

Future safety concerns considering the impact of the proposed
development.

We believe that through the design process, we will be able to address any
safety concerns generated.
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p. Feasibility of recommended improvements. Some of the recommended
improvements require approval from the State, City, Railroad, Utility
Commission, and even Federal authorities, and many require high levels
of cooperation, funding, and construction effort. The feasibility of
implementing these improvements should be discussed in detail.

The following agency approvals relative to the transportation
improvements are required:

» City of Philadelphia: Traffic improvements, site access, traffic
signals, drainage, utilities

» PennDOT:  Highway Occupancy Permits for transportation
improvements, sife access .

» Federal Highway Administration (FHWA): Point of Access Study
for the proposed ramp to Dickinson Street

» Public Utility Commission (PUC):  Grade Crossing
improvements

The two issues that require attention are the proposed ramp to Dickinson
Street and the grade crossings improvements,

Grade Crossing Improvements: Coordination with the railroads and the
PUC must wait approval of the PGCB. We believe that this approval is
warranted as nothing is being asked of the railroads and the PUC that has
not been approved for this line in previous cases (IKEA Shopping Center
and the Home Depot/ Wal-Mart Shopping Center).

Proposed I-95 Southbound Off-Ramp to Dickinson Street: Concept plans
and profiles for this ramp are shown in the Final Report. The plans show
that the ramp can be constructed without any design exceptions.
Currently, we have observed that the existing southbound I-95/1-676 Off-
Ramp (the “double slide-under ramp”) at times queues almost onto the
southbound lanes of [-95. As traffic increases, this will become more of a
problem although our analysis has shown that we can achieve acceptable
levels of service. Nevertheless, the current situation puts all of the
southbound access to Columbus Boulevard onto one ramp. This also
affects key intersections along Columbus Boulevard. By providing a
second access point from the southbound lanes of 1-95 to Columbus
Boulevard, we can ameliorate this issue. At the present time, all traffic to
Columbus Boulevard must weave across [-676 traffic destined to
Columbus Boulevard and [-676 traffic destined for southbound I-95.
While this weave is fairly long, the conflicts that occur are typical of a
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weave. By providing a second way of getting to Columbus Boulevard, as
we are recommending, 1-95 southbound traffic will no longer need to
weave across 1-676 traffic. We project about 1,100 vehicles would be
diverted to the proposed ramp in the peak hours analyzed. This provides
measurable relief to the following intersections on Columbus Boulevard:

1-676/1-95 Off-Ramp
Christian Street
Washington Avenue

I-95 Northbound QOff-Ramp
Reed Street

YVVYVYY

Most important to the community is the opportunity to reduce cut-through
traffic on Front and Second streets, an issue that has come up at our
community meetings largely due to the existing congestion at the
intersections of Washington Avenue and Columbus Boulevard and
Christian Street and Columbus Boulevard.

There is the issue of the Consent Decree entered into between PennDOT
and the Community Groups that set the existing ramp designs that are in
place today. The Consent Decree merely dictated that the community and
PennDOT work out an acceptable solution and receive court approval
prior to implementation which was done. The Consent Decree did not
eliminate revisiting the need for ramp additions and modifications, rather,
the surviving parts of the Consent Decree required PennDOT work with
the community once again. Foxwoods Casino-Philadelphia commits to
meeting the spirit of the Consent decree and will work with PennDOT, the
City and the involved communities to develop a concurrence as the Point
of Access Study process unfolds.

In short, it is our opinion that the proposed ramp can be constructed as
well as approved through the Point of Access study Process.

Signal warrant documentation, where appropriate.

New traffic signals are proposed for the intersection of Dickinson Street,
Columbus Boulevard and the Site Driveway and at the intersection of
Morris Street, Swanson Street and Columbus Boulevard. Attached is an
analysis showing Warrant 1 is met upon.opening of Phase I at the
intersection of Dickinson Street, Columbus Boulevard and the Site
Driveway. At the intersection of. Morris Street, Swanson Street und
Columbus Boulevard, it is noted that both Swanson and Morris Streets
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both are designated as one-way streets traveling away from Columbus
Boulevard. The intersection meets Warrant 2 because the volume of
traffic turning left from northbound Columbus Boulevard is in excess of
the side street minimum warranting volumes and the southbound
Columbus Boulevard traffic is in excess of the minimum warranting
volumes for main street traffic. Because these movements conflict and
there is heavy turning traffic at the intersection of Tasker Street and
Columbus Boulevard turning south, the number of gaps in iraffic would
not be sufficient to accommodate the left turn demand. It is therefore the
opinion of Orth-Rodgers that a traffic signal should be installed at that
location.

Traffic signals are also proposed for the intersection of Morris Street and
Water Street to correct a deficiency in the year 2018, Traffic signals are
not needed until towards the end of the ten year analysis period and are
anticipated to meet warrants at that time. Currently, the intersection
operates as a multi-way stop controlled intersection,

Capacity and level-of-service analysis of future conditions with the
recommended remedies.

Our Final Report and the Supplemental Reports cover this analysis issue.

Review of existing conditions at transit stops and pedestrian factlities
including how they are configured and where are they located, in addition
to their current and future conformance with ADA guidelines for
accessibility. A map of the existing routes near the site should be
provided.

See our response to Comment No. 5. As noted above, we will be working
with SEPTA to refine the bus routes serving the site. For the purposes of
our analysis, we assumed only employees will use public transportation to
and from work. The site and all construction details within the public
right of way will be ADA compliant. Maps of the four SEPTA bus routes
are attached as requested.

For its customers, Foxwoods Casino-Philadelphia will be operating a bus
program much like the Atlantic City casinos. Currently, it is estimated
that the bus program will be running between 35 and 55 bus trips per day.
Casino bound busses will be accessing the internal bus loop at the Tasker
Street entrance located under the parking garage. Still to be arranged is
where the busses will wait until it is time for the return trip.
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t. Discussion of how special event traffic will be handled (such as opening
' day).

See comment 11 above,

We look forward to working with you to address these and any future comments that may
arise relative to our work. If you have any questions, please do not hesitate to contact

me.
Very truly yours,
ORTH-RODGERS & ASSOCIATES, INC.
Jeffrey L. Greene, PE, PTOE
Principal

Atlachments

ce: Gary Armentrout

Jim Dougherty
Stephen Schrier, Esq.
Jeffrey Rotwitt, Esq.
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Warrants Summary

Information
Analyst Intersection Columbus Blvd. & Dickinson St.
Agency/Co ORA Jurisdiction |
Date Performed 10/6/2008 Units U.S. Customary |
Project ID Time Pericd Analyzed Saturday 1:15 - 2:15 PM {
East/West Street Dickinson Street Site Driveway [North/South Street Columbus Boulevard !
File Name Warrants1 Major Street North-South i
[Project Description _ |
General — ] , [Roadway Network _ — |
‘Major Street Speed (mph) ] 30 | & {Population < 10,000 Two Major Routes 5|
Nearest Signal {ft) 422 [¥: | Coordinated Signal System Weekend Count e
Crashes {per year) 0 I | Adequate Trials of Alternatives 5-yr Growth Factor 0
. EB WB NB .-SB
Geometry and Traffic
LT TH RT LT TH RT LT TH RT LT TH RT
Number of lanes, N 0 0 0 2 0 2 0 K] 0 2 2 0
Lane usage L R TR L TR
Vehicle Volume Averages (vph) 0 1] 0 237 0 178 O fj1085] 78 374 | 1408 | 28
Peds {ped/h} / Gaps (gaps/h) - I — - ! - - / -- - / -
Delay (sfveh) ! {veh-hr) - ! - - { - - f - - I -
Warrant 1: Eight-Hour Vehicular Volume [
1 A. Minimum Vehicular Volumes {Both major approaches --and-- higher minor approach} --or-- FH |
1 B. Interruption of Continuous Traffic {Both major approaches —and-- higher minor approach) —-or- [v:
1 80% Vehicular —-and— Interruption Volumes (Both major approaches --and-- higher minor approach) v
Warrant 2: Feur-Hour Vehicular Volume v
2 A, Four-Hour Vehicular Volumes {Both major approaches —and-- higher minor approach) v
Warrant 3: Peak Hour iz
3 A. Peak-Hour Conditions (Minor delay --and— minor volume -—-and-- total volume ) --or— [az
3 B. Peak- Hour Vehicular Volumes {Both major approaches —and-- higher minor approach) fwi
Warrant 4: Pedestrian Volume &
4 A. Pedestrian Volumes (Four hours --or-- one hour) --and-- £
4 B. Gaps Same Period {(Four hours —or-- one hour) E
Warrant 5: School Crossing I"l
5. Student Volumes —and---
5. Gaps Same Period F
Warrant 6: Coordinated Signal Systemn [¥i
6. Degree of Platooning (Predominant direction or both directions) I« &
Warrant 7: Crash Experience _ F‘Z
7 A. Adequate trials of alternatives, cbservance and enforcement failed --and-- [
7 B. Reported crashes susceptible {o correction by signal (12-month period) —and-- [#
7 C. 80% Volumes for Warrants 1A, 1B —or-- 4 are satisfied %
Warrant 8: Roadway Network [
8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) --or-- %
8 B. Weekend Volume (Five hours total) far
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Information
Analyst Intersection Columbus Blvd, & Dickinson St.
AgencyiCo ORA Jurisgiction
Date Performed 10/6/2006 {Units U.8. Customary
Project ID Time Perind Analyzed Saturday 1:15-2:15PM
EastWest Street Dickinson Street Site Driveway North/South Street Columbus Boulevard
File Name Warrants1 Major Street North-South
IProject Description
Warrant 1 )
Condition A - Hinimum Vehicular Yolume - Cendion 8 - interruption of Continuous Traffis ' "'I{
hnherpu-\dxmn:: X thgherp-f;h bour of ._:_3
Nurnber of lanes for Vehicles per hour onmajor strest]  minor-street ap proach . . i e ',
i h {of bath rection Hurber of lanes for Vishicles per hour onnajor sieet|  minor-stredt apoach § ¢
moving (effic on each apprede feta aoproaches) (oned o) moving Iraffic on each opproach {kotat of both approaches) {one direction only) 4
Mojor Steet  MinorSeeet § 100%' SOW 70%' | 100%" 8% 70X Major Stest MiorStest | 100%  go% 0% | 100%° BOW 0% 1
1 1. 500 400 350 150 120 105 — = I
2o A 600 480 40 | 1 @0 108 o oew oss (15 00 = |
2 of more .. 2 o mere ... 600 480 420 200 160 14D ﬁ ?ng % 11'30 ;‘g % #
| [ 2 or more _... 500 400 0 200 B0 140 75) 600 b W ;70
Warrant 2 Warrant 3
00
g = 3 O sk Es & 2 bR Moz LANE, _
Z w0 \\'(.2 S MS E se k‘\\\"‘\\ L2 0f WORE |.mzs-lt ZOOlII.IDRElLANES
2 DR MORE LANES & 1 LANE T M) .
E&‘, \“--.._ S'C.._ 1LANE R Y LANE b 2 o lh‘-"\ ] .L“"-.. {'- ] 20%@..\1&541 HE
E E 300 =~ \:K -] $ & g - \_“ \..,_ \>4::-.
b " el ™ - WLAMNE £ 1 LANE
g 5 ™ xﬁ"""--\__( : —r é % o ™ k“‘*}(ﬂ.__
4 e
5§ ” e ] sl - S s = v s ol
g | g B
N 400 500 [.10v] TO0 *0 [ 2] 1000 1100 1200 1300 400 A0 B0 ££0 TOD B0G 00 0G0 1100 1I_2m 1300 4400 1500 3600 1700 1M !
tAJOR STREET - TOTAL OF BOTH APPROACHES - VPH MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
E 490
; -2 OR IAORE LANES & 7 OR MORE LANES % LN Jmmwﬁ & 7 OR MORE LANES
g B0 "(: E & 400 - ] . =
gg "«-\>< 208 MORE LANES £ 1 LAWE @E wop [T | . 20R MOKE LANES &1 LAE
= -] -~ 1L k — i - . } -
RN NSl bl |
z TT— ‘80 % 100 == = J
g e L
200 M 400 GoD (2] ™o m w0 1030 G 400 [ ] 00 TO0 2490 o0 100 Y200 1310
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Volume Summary
Major Street Lanes 2+ Minor Street Lanes 2+ Speed 3o Papulation 10000+
Hours Major Minor Total 1A 1A 1B 1B 2 3A . 3B
Volume | Volume | Volume | (100%) {80%) (100%) (80%) (100%) (100%: {(100%)
01-02 3301 359 4160 Yes Yes Yes Yes Yes No Yes ]
02-03 3210 326 3536 Yes Yes Yes Yes Yes No Yes: - v
03-04 3423 326 3749 Yes Yes Yes Yes Yes No Yes ° ‘
04-05 3509 339 3848 Yes Yes Yes Yes Yes No Yes 7
05-06 3386 339 3725 Yes Yes Yes Yes Yes No Yes |
06-07 3311 339 3650 Yes Yes Yes Yes Yes No Yes' |
07-08 3269 378 3647 Yes Yes Yes Yes Yes No Yes .
08-09 3149 378 3527 Yes Yes Yes Yes Yes No - Yes .
09-10 2558 547 3105 Yes Yes Yes Yes Yes No Yes
10-11 2461 527 2988 Yeas Yes Yes Yes Yes No Yes
11-12 2064 527 2591 Yes Yes Yes Yes Yes No Yes
12-13 1549 6504 2153 Yes Yes Yes Yes Yes No Yes
Totals 35690 4989 40679 12 12 12 12 12 0 12
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S Warrants Summary
. “lInformation i
ﬁ;g:_ff; Co ORA intersecion Columbus Blvd. & Morris St. ,
Ef;fe;ﬁgormm 10/10/2006 Units U.S. Customary
East/West Street yv‘;?ri:n?;' for 2008 Saturday at ng?ti!g%r:ft’g gtr:zgtzed Eg?uar?'tbus Boulevard
File Name Moria ¥ 2 IMajor Street North-South |
Project Description . J
Generat ] [Roadway Network ]
Major Street Speed (mph) | 30 F= | Population < 10,000 Two Major Routes [%
Nearest Signal (ft) {422 IF |Coordinated Signal System Weekend Count E
Crashes {per year) 0 % |Adequate Trials of Alternatives 5-yr Growth Factor 0
EB WB NB SB
Geometry and Traffic
LT TH RT LT TH RT LT TH RT LT TH RT
Number of lanes, N 0 0 0 0 1 0 0 3 0 0 3 E
Lane usage T T T R
Vehicle Volume Averages {vph) 0 0 0 0 104 0 0 839 0 0 1182 | 383
Peds (ped/h) / Gaps (gapsth) - { - - / - - / - - ! -
Delay (sfveh} / {veh-hr} - ! - - ! - - ! - - ! - i
Warrant 1. Eight-Hour Vehicular Volume [<:
1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher miner approach} —or-- s .
1 B. Interruption of Continuous Traffic (Both major approaches —and-- higher minor approach) —or—- v
1 80% Vehicular --and-- Interruption Volumes (Both major approaches —and-- higher minor approach) s
Warrant 2: Four-Hour Vehicular Volume Ivi
2 A. Four-Hour Vehicular Volumes (Both major approaches —and-- higher minor approach) Jv
Warrant 3: Peak Hour [
3 A. Peak-Hour Conditions {(Minor delay —and-- minor volurne —and- total volume ) --or— = ]
3 B. Peak- Hour Vehicular Volumes {Both major approaches —and— higher minor approach) 2B
Warrant 4: Pedestrian Volume = i‘
4 A. Pedestrian Volumes {(Four hours --or— one hour) --and— I e
4 B. Gaps Same Period {Four hours —or-- one hour) %
Warrant §: School Crossing [ix
5. Student Volumes —and-- -
5. Gaps Same Period <
Warrant 6: Coordinated Signal System -
6. Degree of Platooning (Predominant direction or both directions) I
Warrant 7: Crash Experience N
7 A. Adequate trials of alternatives, observance and enforcement failed —and-- fdd
7 B. Reported crashes susceptible to correction by signal (12-month period) —and-- AP}
7 C. 80% Volumes for Warrants 1A, 1B —or— 4 are satisfied [v:
¢k
Warrant 8: Roadway Network I"“'-
8 A. Weekday Volume (Peak hour total --and— projected warrants 1, 2 or 3) —or-- s :3:
8 B. Weekend Volume (Five hours tofal) o
HCS+TM Version 5.2 10711/2006
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,«?*1 i Warrants Volume
_»" [Information
¥ fanelyst Intersection Columbus Bivd. & Monmis St.
- Agency/Co ORA, Jurisdiction .
Date Performed 1041012006 Linits 4.5, Customary
Project iD Time Period Analyzed Friday i
East/West Strest Morris 51 North/South Street Caolumbus Boutevard 3
File Name Warrants for 2008 Saturday at Morris  [[Major Street North-South ‘4
|Project Description ;
Warrant 1 3
Condition A - Minimum Vehicuta Volume - Condition B - Intemuption of Continuaus Tralfic
. huhe:‘m * Vel:te};p&hwr on Jﬁ
Humber of lanes for Vehickes per howr onmajor strest]  minor-sireet approach . , , -oine .
| a | of both et Hurnber of lanas for Vehicles per hour on majer stmet]  minar-sireed approach
moving troflic on each approach {uaal of both approaches) {one: direction oy} ing tellic o ech " (ot of both sppe ) {one drection only)
e R R | e o ea——
| ISV ) [ 500 400 350 50 120 105
2ormom.,  Donei 800 480 420 150 120 108 ! o 10 600 525 B0 3
2ormome..  2or more.. 600 480 420 | 200 160 140 Rarmors.. L w8 T ol
Yo 20 more - 00 a0 B0 [ e e T 2.0t e III. 70 60 525 | 100 80 70
Warrant 2 Warrant 3
5 - 500
g ™ xﬁimup&wlzsaxénmﬁzm;s - ~ RN
- | 5 60 g 3 "
,_é 400 \ 5./ TR WORE (S § 1 AR i i . N \.,_ \( 20RMORE LAKES & zj:l-!oae LANES: !
b o [ P L1LANE & 1 LANE g1 R A M N e 2 OR WORE LAIIES £ 1 LAE o
2 [ ><"‘-\_ "’5 e B o o TLAHESTLME | 3
§ 3 \‘{H\H"“‘“ - E § e ] i Tt | viso i
g2 m = 80 2 M = [ = Lm0
o [
!iE I
200 4D0 S50 AGD 700 BROO 00 1000 MOD 1200 1300 1400 400 S0 GO0 TO0 80 SO0 K000 1100 1200 1300 1&90 1SD0 15D 700 W00
KAJOR STREET - TOTAL OF BOTH APPRCACHES - VPH MAJOR $TREET - TOTAL OF BOTH APPROACHES -« YPH ' r? .
£ ™ 1 g l L1
r-.§ 0 ..w::-om.m:masazon MORE LANES 31 00 3 '\\ -?on Mbﬁﬂ.msls a"zc.rla'.n'péfl.fa'lai
"'"g ~ | 20R MORE LANES £ 1 LAHE b |’ 2 OR MORE LANES &'V LANE
g& ‘*«-.\N - T LANE & 1 LANE Bg =g j\ = o i
Su = s N - gw 200 \‘-.._ \‘--.._ //leE&-i e
E5 ] s B = i
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05-08 3751 167 3918 Yes Yes Yes Yes Yes No Yes
06-07 3937 157 3694 Yes Yes Yes Yes Yes No Yes
07-08 3586 133 3729 No Yes Yes Yes Yes No Yes
08-09 3201 108 3309 No No Yes Yes Yes No Yes
09-10 0 0 o No No No No No No No
10-11 0 0 0 No No No No No No No
11-12 0 0 0 No No No No No No ‘No
12-13 0 0 0 No No No No No No No
Totals 28851 1251 30102 B 7 8 8 8 4] 8
Copyright © 2005 University of Florida, All Rights Reserved Generated: 10/11/2006 9:15 ﬁ:l‘(v'[
file://C:\Documents and Settings\ggadiel\Local Settings\Tempiw2kC45 .tmp 10/] U2006<-
. ¥
| _




SEPTA BUS ROUTES

et

N




Orth-Rodgers & Associates, Inc.
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TRANSPORTATION PLANNERS & ENGINEERS
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Orth-Rodgers & Associates, Inc.
TRANSPORTATION PLANNERS & ENGINEERS

SEPTA Bus Route 29

Foxwoods Casino - Philadelphia
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31V HIMOYSD GNNONOXMOVE Q3ZITYANNY E
TONEREL

ieaj
g8L0¢c 2102 9102 SL0Z tLog €102 rA R YA LLoe 0Lo02 6002 8002 4002 a00e

%00

%02

N
ol
\ %0'P

u\o_N.v
[
Sy %09

\Q\o\ ivi\ - %08
\\0\ %0 0L

N
\\4\ ol %0°Z1
\0\ %0'bL
%E 91 \\0\

= _ %091

3)EY YMoin papunodwion

%08l

ymoun aiyel] punolbyoeg pajaalfosd




CAPACITY ANALYSIS - 2018 NO-BUILD WITH DOCKSIDE
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2018 No-Build
1: 1-95 NB On Ramp & Chris Columbus Blvd. Friday Peak Hour
Ay v N as 2D
Movemen: I -5 57 coR WWEWWEBTAWER WNBU NG W NETENBRINSSUT SBL
Lane Configurations B N My ) -1
ideat Flow (vphpl) . 1906771900 1900" "1900 1900 1900 1900~ 1900 "1800 _ 1900 1900 _ 1900
Total Lost time (s) 40 4.0 40 4.0
Lane Util. Factor_ R e X oS X s B K s
Frt _ ) ) 0.94 1.00 1.00 1.00
Fit Protected — . . - C 098 T 0957 1.00 . 7095
Satd. Flow (prot) 3270 . 1770_5074 1770
FitPermited ™~~~ .o T Toe8 T T 0957 100 —_095
Satd. Flow (perm) 3270 1770 5074 1770
Volume (vph) 0, O0__f1__ 6. 9 4 358 1784 26 5 _ 18
Peak hour factor PHF D 92" 092 092 092 0% 92 0 92" 0 97" 0.92° 062 0 92 092 0 92
Ad. Flow [vph}y —— _ [0 0T 0. 12 T8 10 4 '389_1938T 28 5 20
RTOR Reduction (vph) 0~ "0 0o 0 9' 0 0 0 1 I D ¢
Lane Group Flow (vph) 00 0 0 18 U0 U0 38377986 0 0 25
Tum Type i Split Prot Prot _ Prot  Prot
Protected Phases .~ . """ g "TmgT " M 4T 1 6. 5 "8
Permitted Phases o L e
ActUated Green, G (8} . I - B, (3557 89.8 T TT49
Effective Green, g ( (s) . 6.3 36.5 908 59
Acuatedg/CRatio . . . .~ T 005 _ T 032079 .. 005
Clearance Time 2 (S)__ 6.0 5.0 5.0 5.0
Vehicle Extension () n 3.0 R ¥ R ¥ B - ¥
Lane Grp Cap (vph) 179 __5(_52 4006 . 2l
wisRatio Prot” " T T 001 T T e0227 039 T T 007
vis Ratio Perm ' .
VieRatio, T T C T T T T 00T 070048 T 7 TT T 027
Urﬂgj_nlgelay. d1 51.6 34. 4 42 ) . 525
Progression Factor._ el 100 064 019 T 0
Incremental Delay, a2 02 2.2 0.2 1.6
Delay (s) 2 T T T L Coste _ TTUTTT243T A0 T T US4
Leve! of Service _ _ D A D
Approach Delay (s) " "~ "0.0°"" T Us19T T T T TTAe T T
Approach LOS A D A
intersection Summary | ' - ——
HCM Average Control Delay 12.3 HCM Level of Service B )
HCM Volume to Capacity rafio "7 0.64 7 " " o= T T == o
Actuated Cycle Length (s) 115. O ‘Sum of Iost time () o 12.0
" Intersection Capacity Utilization . 67.1% - ICU Level of Service R - o
ﬁne_ﬂysrsfgnod (min) 15 )
¢ Critical Lane Group " "7~ ~ S T o T T Lo
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc. -
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2018 No-Build

1: 1-95 NB On Ramp & Chris Columbus Blvd. Friday Peak Hour
R

Movement! SBTHM SBR

LanﬁConfguratlons Hp - o e _ .

Ideal Flow (vphpl) ~ - 1900 1900 == =" = "=~ - T T Eehe

Total Lost time (5) 40 ) ) e s

Lana Ulil Factor = ==0.67 _™ iy - R

Frt 0.99 __ e

Fli Protected — . 1.00 T e e T v

Satd. Flogv_(prot) ‘_5015 ) _ . - . - ,

Fit Permitied” ~ """ "1.00 I . L I T LT

Satd. Flow (perm) 5015 '

Volume (vph)________1446__ 147

Peak-hour factor, PHE__ 0.92_0.62 - ] e
Adj. Flow (vph) 1572 7160 " —_— P

RTOR Reduction (vph) 9 0 _

Lane Group Flow {vph)™ 1723 o - ik
Tum Type _ . e e s —— e e ;
Protected Phases _ .2 "™ T e 3
Permitted Pt}::a_sg'_s ) ___

Actuated Green, G {s) . [59.2 = _ T T T T T T i "_J
Effective Green, g (s) _ 60.2 ' — e o
Actuated g/C Ratio 052 o e o
Clearance Time (s) 5_0 ~ — e e
Vehicle Extension (s) 3.0 - T

Lane Grp Cap (vph) 2825 o e —————— -
vis Ratio Prot .~ T e0.34 T T e e e e L 4
vis Ratio Perm A I
vicRatio . __ 066 . - o - —_
Uniform Delay, ¢~ 19.9 |

Progression Factor ™ ___1.00 = e o e T T
Incremental Delay d2 1.3 _ o e

Delay(s) T _ —2t2 T T L Ll .
Level of Service c N — . — N R
Approach Delay (s) 217 " T T T T T T T . - L3
Approach LOS C '

intersection Summary I

. 10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 No-Build

2:1-676 On & 1-676/95 Off Ramp & Chris Columbus Bivd. Friday Peak Hour
oy ¢ ANt A Y MY
Movément WENEEN cEW ES T EER R WBWETA WERIWNNE(WNE TN NER WSEU M SETWISBY
Lane Configurations % _ 4 __f'F. ab_ N _Mb_ 5_ M4
Ideal Flow (vphpl) .. 1900 1900 1900 " 1600™" 1900 ~1900 771900 1900 ~1900 1900 _ 1900 T, 1900
Total Lost time (s) 400 40 " 40 4.0 _ 40 40 o 40 40
Lane Utl. Factor 095" _095_ 088 _ — — 095 " 714007 091" "~ T " 4007 o091
Frt 71,00 1.00  0.85 0.96 100 1.00 1.00" 0.98
Fit Protected ™ . 0.95 7 0.96 ~71.00 """ 0.98 70957 1,007 T T T0.65 1.00
Satd. Flow (prot) 1681 1700 2787 3320 1736 4978 T 1763 4960
Fit Permitted 095 096 1.00 - 098 095 {00 T 095 1.00
Satd. Flow (perm) 1681 1?00 2787 . 3320 1736 4978 1763 4960
volume (vph) 185 18 1228 21 12 12 _.466 1977 .. 34 .12 18 _ 1308
Peak hour factor, PHF 0.81 0 92 0.82 0 92 0 92 0. 92 080 076 0 92 D 92" 092 092
Adj. Flow (vph) "~ — 191 207 1335_ 23" 137 13758272601 37 _ 13 _20 1422
RTOR Reduction (vph) 0 0 297 0 12 "0 0 i 0 o0 — 0 12
Lane Group Flow (vph) — 103™ 10871038 0™~ "37 0 582" 5637 0 0733 1570
Heavy Vehicles (%) 2% 2% 2% 2% " T2% 2% 4% 4% 2% 3% 2% 3%
ffum Type __ Split ptrov  Split _ Prot Prot __ Prot _  _
Protected Phases 4 4 41 8 8 1 6 5 5 2
PEMIted Phases ™ o " " o o T T T T T T
Actuated G_reen G (s)_ 16.0 16.0 53.6 5.6 376 680 2 177318
Effective Green, g (s) _ 18.0 18.0__57.6 767 _ a8 100 _ . 34 338
Actuated g{g Ratio 0'__1__f_5_ 016 050 0.07 0.03 0.29
Clearance Time (s) " 6.0°_"60° 7 _ T T T606° T T 60 1507 76.0
Vehicle Extension (5) 30 3‘0 ) 3.0 3.0 3.0
Lane Grp Cap (vph) _ _ 263 266 _1396 _ 219 _ . 598 3030__  _ __ . B2 1458
v/s Ratio Prot _ 0.06"’ 0.06_ ¢0.37 c0.01 034 ,0.53 0.02 ¢0.32
vis Ratio Perm™ __"__~ © e e e e e, - et o
v/t Ratio 039 041 0 74 047 0.9 9? 0_.87 0.63 1.08
Uniform Delay, d1_ ___ 43.6 _43.7 228 — _ 807 _____ 37.2 18.7_ . 552408
Progressmn Factor 1 00 1.00 1 o0 "1.00 ) T0.08 066 056 0.50
incremental Delay,'d2. 1.0 1.0 2.2 . 04_. " 256 29 ____ . __ 186452
Delay (s) . 445 447 250 ' 51.1 61 9 153 _ 493" 69.0
Level of Senvice "D, D Co T BT TE T BL . T TI.0 E
Approach Delay (s) 277 51 A 237 686
Approach LOS ™ " " T TCT - D R o E
{ntersection Summary_
HCM Average Control Delay __ 36.1 HCM Levelof Service D .
HCM_yolume to Capacny ratio 0.91 e :
Actuated Cycle Length (s) . 1150 Sumoflosttime{s) ., . _ 160 -~ "
Intersectlor_m Capacity Unllzatlon 84 3% TIcu Level of Service E -
Analysis Period (min) 15 N R ——
¢ Critical Lane Group '
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc,




2018 No-Build

2:1-676 On & I-676/95 Off Ramp & Chris Columbus Blvd. Friday Peak Hour
vy
ovement SBR
LﬁMConfgurallons _ ) _ S _
Ideat Flow (vphply —_ 1900~~~ ™= ™ "= ™™ T T E

Total Lost time {s) N

Lane Ulil. Factor T T T ——— ~ oo
Frt ) . o

Fit Protécted R T T T T
Satd. Flow (prot) .

Flt Permltted ] _r"___ __' 1'7'_‘:_ ‘: T = . ]
Said. Flow {perm) '

Velume {vph) __ 123, . - R e — 3
Peak—hourfaCtor PHF  0.77 T ' -

Adj “Flow (vph) __ _ 1“(_-30 - T Ww‘mﬂi R ..:._ —— — --u :
RTOR Reduction (vph) 0

Lane Group Flow (vph) ™0 ” T . st e« 3
Heavy Vehicles (%) 3%

Tum Type _ ] o . _ N
Protected Phases

Permitted Phases T e - s ——

Actuate_d_ _Gre_e_n_@_(s)_m - ) . - - S -

Effective Green, g {s)
Actuated g/C Ratio

e — — LT et T T — - - A

Clearance Time (s). ___ _ . T T . ]
Vehicle Extension {(s) '

LaneGrpCap(vph) ____ __ . e e e
vis Ratio Prot e
VisRatioPerm T T T T T -
vic Rato —

Umform Delay. d1 . - . o e i
Progressmn Factor )

incremental Delay, a2 . . ... o il e s
Delay (s) . .

Level of Service T T e R ]
Approach Delay (s) L _ _

‘Approach LOS e e e 1:-,*,.4. :-_ :-‘ . . e - — '!
intersection Stimmary M

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orih-Rodgers & Associates. Inc.




3: Christian St & Chris Columbus Blvd.

2018 No-Build
Friday Peak Hour

S T 2R

t 2 1 7

Movemeni IR =6 W EE T EER WWEDWWETHWER WINSCW NETENER NS SETISEBR

Lane Com”gurauons
Ideal Flow (vphp!)" _
Total Lost time {s)

71600 “1900 900

1900~

1900

1900~

4. 0
Lane Util. Factor,_—~ — "~

1.00

1900

N Mh
1900

407" 40
400091

Frt | - “0.96

Fit Protected 0. 96
Satd. Flow (prot) 1?31
Fit Permitted
Satd. Flow {perm)

o7

JERFURE

et

T ogs

095

100 100

T 1770 5081
1.00

18007

1.00 095 T

- —p—

A
1900

40

1900
40

1900

e 100770917 ;J

i -
1007
4770 5001
095 100

1770 5081

1770 5001

279 0_
0982 092
30370

Volume (vph) __
Peak-hour factor PHF
Adj. Flow {vph)

104 _
082
1137

RTOR Reduction’ (vph) T2 T

16

205 _2170

092 092
AT
o T o

09

2 22282 284

092 092 0.92 092 092 092

2237772359
0" 0

T 272461

~ 308
0 0 14" 0

= A —m—

Lane Group Flow (vph) ™ 404 0

§ 20

T 2237 2372

0 272786 0

Turn Type. F’erm

Perm

Prot

R —

Protected Phases _ ...
Permitted Phases
Actuated Green, G ()
Effective Green, g {s)
Actuated g/C Ratic o
Clearance Time (s)

..‘.-'“‘-““.‘8‘ ]

— e, -

1 6

S NPT

- verp—

17.0” 68.6
18.0

027046 061

Vehicle Extension (s)

" 50

T T D e T Eaaa—

50
3.0 3.0

_69_6” -

R

0. 47
50 50
T30 3.0

-0.027

L

Lane Grp Cap (vph)
vis Ratio Prot
vis Ratio Perm

v/c Ratio™
Uniform Delay. d1

277 3075

013 c047_

Progressmn Factor_ .
Incremental Delay, d2

Delay (s)
Leve! of _Serwce_ )
Approach Delay (s)"
Approach LOS

Intersection Summary |

"0.81°7
46.8

077,
16.8

'_'(}33':” 070

119

T 0057

L 37,2348
0.00 ¢c0.56 =

19T T T
__552 305
—_1.15__ 0637

03 858

76387 1051

E F

-p--rr-u--rn-..

10507 T

HCM Average Control Delay

HCM Level of Service

HCM Voiume to Capacity ratio ~
Actuated Cycle Lenglh (s)

Iintersection Capac;ty Utlllzatlon 1
Analysns Period iod (min)
c Cnllcal Lane Group

Sum of !osl time (s)

ICU Level of Sewlce

L e

Orth-Rodgers & Associates. Inc.

10/10/20086

HCM Signalized Intersection Capadcity Analysis




Orth-Rodgers & Associates. Inc.

2018 No-Build

4: Washington Ave & Chris Columbus Blvd. Friday Peak Hour
_ \v ( ~ N a8t A M
Movement [ Wi BT ' '
Lane Configurations % 4 F é 5 M ‘i +‘|“|:>
Ideal Flow (vphp!) ™ "1900 1900 ~ 1900 “1900 1900 1900 1900 1800 "1800 1800 1900 " "1900
Lane Width 1278”2 T e 12 2 2T 12T 12T 1018
Total Losttime (s) . 40 40 _ 40T T 40 T A0 407740
Lane Ut|| Fgactor 1.00 1.00 1.00 1.00 091 1.00 0.9
Pt T T 00T TT0.8S T T 098 T T 00 74000 T T 1.00 1095
Flt Protected 0.95 1.00 0.96 095~ 1.00 0.95 1.00
Satd. Flow (prot) — 1752 1583~ 2032 T U770 5084 T 1652 T 4971
Fit Permitted 073 100 0.84 0.95 1.00 095 _ T 1.00
Satd Fiow {perm} ™= 1347 " A583 T T AR T 770 5084 T 1652 4971
Volume (vph) 678 0 339 2 2 4 23 311 1702 4 3 1554
Peak-hour factor, PHF ™~ 0.80 . 0927 0.92_ 0.6 069" 069" 0.92770.927 70,92~ 0927069 0.89
Ad]. Flow (vph) 848 0~ 368 32 3 6 257 338 1850 4 3 1746
RTORReduction{wph} ._ "0 ._ 0 _ 0~ _0__ 4 __ 0 0 _ 0 _0_—_0-""0""s88
Lane Group Flow (vph) 848 0 368 0 37 0 0 363 1854 0 3 2640
Heawy Vehicles (%) — ~ "3% 2% 2% _ 0% 0% 0% 2% 2% 2% 2% 2% 2%
Turn Type Perm Free Pem Prot  Prot Prot
Protected Phases™ _ T T BT T T T 4T T TTA T TATT 6 5. 2
Permmed Phases 8 Free 4 e
Actuated Green, G (s) . . 44.0"__ 115.0 44.0 5077500~ ™50 400
Effective Green, g (s) __ 460 115.0 460 16.0 510 6.0 410
Actuated g/C Ratio . . 040 - 100 040 . ""™—-0.14 7044 " " 0.05".0.36
Clearance Time (s) b 0 6.0 50 50 50 5.0
Vehicle Extension (5) —__ 3.0 3.0 3.0 7307 T30 T30
Lane Grp Cap (vph) 539 1583 712 246 2255 86 1772
vis Ratio Prot _~ " . o T T 02177036 T 0.00° c0:53
v/s Ratio Perm .. c0. 63 0.23 0.02 o
VieRatio . . . 157 323 0.05 148082 _ _ . 0.03_1.49
Uniform Delay, d1 34, 5 00__ 211 49.5 28.0 51.8 37.0
Progression Factor ___ 1.00 1007 . 1.00 T 7086 072 T 08277034
Incremental D_gl_@y, d2 266.8 0 3 L 0.0 231.¢ 8 3.0 0.0 2207
Delay(s) ~ T 73013 “f‘*_ 03T 212 27447 23277 "T42.57233.3
Level of Service F A C f c ) b F
Approach Delay (s) TR0 T T T2 T T T T __.f_...,:ﬁﬂ.-i*,___.,___— _T.233
Approach LOS - F C E F
intersection Summary —
HCM Average Control Delay 166.9 HCM Level of Service )
HCM Voiume to Capacity rafio 152 _ "7 o T T
Actuated Cycle Length (s) 1150 Sum of lost time. (s) 12.0 _
intersection Capacity Utilization~ ~ ~132.2% _ — _ICU Level of Service H o
Ana|y5|s Period (min) 15 o ) o
¢ Critical Lane Group_ . o - - ——
10/10/2006

HCM Signalized Intersection Capacity Analysis



2018 No-Build

4: Washington Ave & Chris Columbus Blvd. Friday Peak Hour
<
Aovermnent 'SBR
4 Confi igurations
tdeal Flow (vphpl) — . 1800 = 77
Lane Width 12 "
fTotal Lost time (s) — o T e e ey

Lane Util. Factor

Fn e T L s g i e+ —— =, . ar e .

Fit Protected

Sald. Fiow (proty = T T T e e e . I
Satd. Flow ( ‘ - ke . s b - -

Satd. Flow {perm) " - T
Volume (vph) 874

Peak-hour factor, PHF ~ 0.89" .~ o
Adj. Flow (vph) 982

RTOR Reduciion (vph) — . 0 - T ~ i ——

Lane Group Flow (vph) 0

Heavy Vehicles (%) ™ 2% o e : e S T Trmee——ee—
Tum Type
Protected Phases

L e el M R S e = = am ETEEE

Permitted Phases o — ST T T
Actuated Green, G {s) — A
Effective Green, g (s) 7 S
Aciuated 6/C Ratio N i _ e -
Clearance Time (s) T T ]
Vehicle Extension (s) -~ ™ - ™
Lane Grp Cap | (vph)

vis Ratio Prot” o B i AT
vis Ratio Perm N ' )

v/c Ratio” . o i — M
U_nlform Delay, d1_

Progression Factor =~ .. T T e m——— — R
incromental Delay, d2m . . I - .
Delay(s), "~ T T T . R —_—
Level of Service ] C
Approach Delay () e —— T T LT

Approach LOS

Intersection Summary SR

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. ing.




2018 No-Build

5: 1-95 NB Off Ramp & Chris Columbus Blvd. ‘ Friday Peak Hour
Tl N A S

Movement M o W ECTAEER RWEMWE T AWER NS W NETIINER WSBU INSELWIFSET,
Lane Configurations WY r_ ) M 5 M
Ideal Flow (vphpl) 1900~ 1900 1900~ 1900 1900 _ 1900~ 1900 1960 ~ 1900 "1900 ~_1900 _ 1900
Total Lost time (s) 40 4.0 4.0 40 40
Cane Util. Factor ___ 0.87 100~ - TTTTRe T T T 007 0.9
Fr 100 0.85 o i 100 1,00 1.00
Fit Profecied 770,957 77" 7 .00 T T 7 CTH000 T 7095 T1.00
Satd. Flow (prot) 3433 1583 . 5085 . 1805 5036
Flt Permitted _ ~ — 085" 1.00 T T TTe0T T T U 6.5 100
Satd. Fiow (perm) 3433 1583 5085 1805 5036
Molume(vph) 476 Q- 264 0 G O 0 1837 _  O0___°9 01912
Peak-hour facior PHF 094 082 095 082 092 082 092 092 092 044 092 097
Adj Flow (vph) " " 1 506" 7 0 T278 RO 0”0~ "0 1671707207 0 1971,
RTOR Reduction (vph} 0 0 0 0 0o 0 o ] 0 0 0 ¢
Lane Group Fiow(vph) 506"~ 0278 0 .0 0 =0 6ii- 0 020 1971
Heavy Vehicles (%) 2% 2% 2% T 9% 2% 2% 2% 2% 2% 0% 0% 3%
TumType _, . . .Prot____ Free . e e . PTOL PO,
Protected Phases 3 o 6 S 5 2
Permitted Phases _ — _Free oo YT o
Actuated Green G (s) 32 o 115.0 63.8 3.2 720
Effecive Green, g (s) __ 34.0 __ 1150_ "~ — T —— 648 __ _ __ 427730
égluﬂgdwgfc Ratio 0 300 1000 058 0. g4__ _0.63
Clearance Time (s) " 6.0~ n_“"':“:"“wﬂ___mw”_’s“o* - 50 750
Vehicle Extension (s) 3.0 3.0 3.0 3.0
LaneGmp Cap(vph) _ 1046 1883 _ _  _ __ ___ ~___..2865 66 3197
vis Ratio Prot '_ 04 - ) 0.33 T 0.01 cO 39
visRatioPerm__ _ __~ < 018 T T e
vic Ratio 0.50 0.18 - 0.58 0 30 0 62
Uniform Delay, d1 335 0.0 T 183 T T T T h40. 126
Progression Factor 1.00 1.00 o _ 0.45 0 67 0_21
IAcremental Delay, d2 ~0.4 ~ .02 T o T 02l T0
Delay {s) _ 33.8 0.2 ) 8.0 N 3(_5_2 m_?_.z
Levelof Service _— ~ ¢ AT T T T T AT T D TA
Approach Delay (s) 21.9 00 8.0 e 8
ApproachLos _~ T T T T T LT TTATT T T T TR ST UK
jntersection Summa@"—
HCM Average ControlDelay 8.3 __ HCMtevel of Service S i
HCM Volume to Capac:ty ratio . (.58
Actuated Cycle Length (s) . _ 1150 Sumoflosttime (s} ____ . _80__ __ _ — ™3
1%c§o&%pacnty Utlllz_a_tlgp 57.2% ICU Level of Service B
Analysis Period (min) .~ T TS T T .

¢ Critical Lane Group

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



2018 No-Build
5: 1-85 NB Off Ramp & Chris Columbus Blvd. Friday Peak Hour

<

Aovement SBR

L4 Configurations

ideal Flow (vphpl) —_ 19007
Total Lost time (s) o
Lane Util Factor -...-~
Frt

Fit Protected - _ R -
Satd. Flow (prot) '

T Y ST T T T TP T O | . C T — B

Fit Permitted o e —_— ———— .

Satd. Flow (perm)
Volume (vph),__ _ 0, ‘ i ) ! r— + -
Peak-hour factor, PHF ~ 0.92

iAd]. Flow (vph) o T L ' - .
RTOR Reduction (vph) __ 0

—— — . . em

Lane Group Flow (vph)

e o M e e Wit s e T, - L TR A AT R i -

Heavy Vehicles (%) 2%
JumType | e -
Protected Phases . -

Permitted Phases . .. T N — .4
Actuatod Green_ s (_s) ] o - . e e s —
Effectwe Green, g (s)
Actuated gr‘C Ratio
Clearance Time (s) .
Vehicle Extension {(s)
Lane Grp Cap (vph},
vis Ratio Prot
v/s Ratio Perm __
vic Ratio

Uniform Delay, d1_ o - _ .
Progressnon Factor '
Incremental Delay, dz2
Delay (s) | N _ |
Level of Service - i T T _ B o

Approach Delay (s) _ o . L ——
Approach LOS o R T " —_— .

e - ™ Ty

—n _rr— L — 103 e R - — — i e

TN R - - T m— e -——ﬂr“‘—!

e — e R — .

T O T R T LMD W T Omlae T TR - TR . b CWPYTRN - Feds ]
L

Intersection Summary

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 No-Build
6: Reed St & Chris Columbus Blvd. Friday Peak Hour

Siadh L AR N U

ovement . . '
Lane Configurations N B & } M _
Ideal Flow (vphpi) — __1800_ 1800 1800 1900 ~ 1900 _ 19060 1800 1800~ 1900 1900 1900 _1900
L ane Viidth 14 13 5™ 13T T e 1 10T 41 2 10 ~ 1o
Total Lost ting (897 ~"4.0 T 407 T 40T - TEQ T 48T T T 4o
Lane Util. Factor 00 00 1.00 1.00__0.91 ~1.00
Frt” T TMTI.00 0 0.88 0.96 - .00 71.60° T ".00
Fit Protected 770957 1.00 0.98 095 1.00 - 0.95
Said. Flow {prot)” _ 71888 1689 " T " T'” 184377 T 16267 4897 " T TT "1620
Fit Permitted 0.66 1.00 ) 0.85 0.85 1.00 o 0.95
Satd. Flow {perm}) 1310 1689 1596 - 16264897 - TTU1620
Volume {vph) 243 32 143 34 a7 25 21 91 1239 19 13 40
Peak-hour factor, PHF ~70.9270.92 _'002 7084 084 084~ 70.757.0.75__ 080 04770.92™70.87
Adj. Flow (vph) 264 35 155 40 44" " 30 28_ 121 1549 40 ) 14 46
RTOR Reduction (vph) . 0 83 " "0~ 0 f___0 0 0 Z_ 0. 00
Lane ‘Group Flow {vph) 264 0 0 0 103 0 0 149" 1587 0 0 60
Heavy Vehicles (%) ~ " " 2% 2% __ 2% 1%~ 1% 1% 3% T4% 2% 2% T 4% T 4%
Turn Type Perm _ Perm Prot  Prot Prot  Prot
Profected Phases ™~ 3 T 7 T T AT AT TR T U5 8
Permitted Phases 3 7
Actuated Green, G (s) . 32.0 . 32.0 320 T TTTTTTN00. 598 72
Effective Green g (s) 34 0~ 340 34.0 110 60.8 82
Actuated g/C Ratio ~ . 030 0.30 ~ - 0_._3{_1*_'_'_'__*""*“" 70407 0537 T U007
Clearancg_]’_mg_(s) 60 60 6.0 50 5.0 5.0
Vehicle Extension (s}~ — 3.0 ~ 3.0 T T 30" TR0 T B0 TmMmTT30
Lane Grp Cap (vph) 387 499 472 156 2589 _ 116
visRatio Prot "~ "7 "0.06 T 008 032 T T T 0.04
v/s Ratio Perm c0.20 6o -
vicRatio -_.,_.__ﬁ-ﬁs 0207 T T 0.22 1,..,. TLTees e T T T 052
Unlforrn Delay, d1 35. ? 303 30.5 o 51.8 189 51.5
Progression Factor . ~1.00. 100 — .- " 100  __ TTToer 125" " 054
Incremgr_'llal_Delay. d2 49 02 b2 "55.8 1.0 3.3
Delay (s) __ ..~ 406 305 . "30.7 T 7 T 1062247 . T T30
Level of Service D~ c C F C o
Approach Delay (s) — 7~ 364 T T T TS0 T T T TR T T T
Approach LOS D ’ C C
Intersection Summarym
HCM Average Control Defay 238 HCM Level of Sem_ge L _
HCW Volume fo Capacity rafio, ™~ 086 ~ "™ """ T T il
Actuated Cycle Length (s) 115.0 Sum of Iost time (s) 12.0 _
Intersection Capacity Utilization " 927%™ "ICU Level of Service TFT T 1
Analysus Period {min) 12
¢  Critical Lane Group T o ' — g
1011072006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 No-Build

6: Reed St & Chris Columbus Blvd. Friday Peak Hour
! <

S TNl BT o —————————

LangConfigurations ‘HT') :

Ideal Fiow (vphpi) " 71900”1900 S A D

La_ne_\fx'_u!lh 10 12 3

Total Lost time (s} .~ ~4.0_ __— ki - e, T

Lane Util. Factor 0 g1~ ‘ ]

P a._._”: T 098 - e e ' .

Fit Protected 1.00

St Flow () 4622 T T T I UL T IS LI

Fit Permittea 1.00 ' )

Satd. Flow (perm) ~ 422~ ~ 7w eemm o e - .

Volume {vph} 18?6 246

Peak-hour factor, PHF ™~ 0.87 ~0.80 " _ _ T L e

Ad). Flow (vph)_ 1934 308 _ e

RTORReduction (vph} __ 19___"0 _ - . —_— ‘ .

Lane Group Flow (vph) 2223 0 . e .  ——...

Heavy Vehicles (%} ~ ™ 3% 0% ~ T o -

Tum Type _ . .

Protected Phases .2 ] o - o 1

Permitted Phases ' -

Actuated Green, G (s} 57.0 - R ) .

Effective Green, g (s) "58.0

Actuated g/C Ratio , = "0.50 ™ LTI . A

Clearance Time (s) 50 e e e+

Vehicle Extension (s) ~ 3.0~ T T e omemmmmemmememAOCTTEC T -

Lane Grp Cap (vph} 2331 o _

visRatio Prot ..~ “ep4g ™ T T T T o e T

v/s Ratio Perm ' . ' )

vicRatio” T 0.95 ‘_:_ . T —_ -

Uniform De!ay d1 272 )

Progression Factor . ~.0.20 . . _ oo

Incremental Detay, d2 9.3 _ -~ " e o

Delay(s) _ = T Tdae_ T T Tt T T T T LI

Level of Senice B S . —_— .

Approach Delay () 150, __ = T T T T T T T TG

Approach LOS B

Intersection Sumima ry 1

1011072006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 No-Build

7: Dickinson St & Chris Columbus Bivd. Friday Peak Hour
O T 2 T N V.
Movemen! SN E5 W EE T EEREWEBLM WETE WER TNEU W NSNS T NERINSEWISBT
Lane Configurations o R . | « I ‘i M
Sign Control _—___ . .Stop SSiep” T T T TFreeT T “Free
Grade 0% _ 0% 0% . 0%
Volume'{vehij . — T0.° 0 "0 00 7T 0 Ti20 1121387 _ "0__” 0 “204s
Peak Hour Factor 092" 092 T092 092 092 082 073 0 75~ 082 092 092 084

Hourly flow fate (vpnT TTOT 0T e T T 001491868 T 0L 07 2435
Pedestrians '
Lane Wldth {ft)

CEIE T T TR e e mmm =g da m s S v MM T EDEEM L - VLS T T T P e - L T Y T L

Walking Speed (ﬂfs) o " . - ’
Percent’ Blockage _- e et o mr. ——— e r— n .:
Right turn flare (veh) o N .

Median type :.;— o None” None I e
Median storage veh) o i i
Upstream signal (f() R DAL
pX, platoon unbiocked ~ 0.63 063 0.56 063 063 085 0 00 0.56 0.85

onflicting 9 2778 4437 -

vC, conflicting volume 73307 "4419 "~ 829 27787 44378567 07 2470 " T " T1668
vC1 stage 1 conf vol

_VCZ st_ageZconf vol — [
vC_u unblocked vol 2396 4148 0 1563 L3176 113 0 2061 o T 1427 _
iCsingle(s) —— " ™757 65 T 69 _75_ 65 69 0042~ T a4 "7
iC, _2 stage (s} )

TEE T Mo MR (T M M TR RO T T T e O ——— T "

tF(s) . — T T 357TT407 33T 35 40 3300 22 22
pO queue free % .0 0 T100 0 0_. 100 Y 0 100 .
oM capacity (veh/h) .. 0 0. 605 . 0 -0 777 . 0 . 147 _ 460
Direction, Lane #mws 2 BNE 3WSEB1IWSE2 WSE 3lss 7 I
Volume Total 483 __667_ 667 _ 0O 974 974 523 _ . ;
Volume Left J.‘{‘é‘. 0_ 0 "0 _0" 0 0 .
Voiume Right ~~ "7 " "0 "0~ "0 T 0 0T 0 "3 T )
¢SH 147 1760 "1760__ 1700 1700 1700 1700 _

Volume to Capacity — " 1.02,_0.397 0.39 000 0.57"_ 057031 " " e U s
Queue Length 95th (ft) 191 0 0 0 0 0 0

Control Delay (s)_" " Z163.0 ~ 00 _0.0 0.0 "0.0-00" 00 T T T T3
Lane LOS FH ) ) N o
Approach Delay (s}~ 43.3 _ 00 T T o o T — i

Approach LOS

Intersection Summary T,

Average Delay _ 184 e
Infersection Capacity Utilization’ 78.2% _JCULevelofService” .~ — " D I
Analysts Period (min) 15 N
il - [T — - . J-\—.u.—._‘—_J
10/10/2006

HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc,




2018 No-Build

7: Dickinson St & Chris Columbus Bivd. Friday Peak Hour
<

Movement T - T 1

LlH\&Conﬁguratlons B _ e el

SignConirol’ "~ "7 " T YT T T T T e L

Grade

Volume {veh/h) . 35— T e e e e e e— -

_Pegk Hour Factor 0.8¢_1 o ‘ _ o »

Hourly flow rale (vph) 36 " ™ = " ) AR A

Pedestrians o

Lane Width (fy "~ T o memm

Walkmg Speed (st)

Percent Blockage ~ e .

Right turn flare (veh) e P

Median type ___ —— e _ e — e m o — b

Median storage veh)

Upstiream signai (ft) ” T —_— L I
pX, ptatoon unblocked o - o e .
vC, confficting voiume Do — - T
vC1, stage 1 conf vol

VCQ' Stage Zconfvol — T T - . T o - o n
vCu, unblocked vo! _ ' _

T Single (8) "o e T T e T e e T
tC, 2 stage (s) ) N ) .
e
pO queue free % — . - ——— . s
cM capacity (veh/h) - o ' ot o

Direction, Lane # —

10/10/2006
HCM Unsignalized Intersection Capacity Analysis
QOrth-Rodgers & Associates. Inc.




9: Tasker St & Chris Columbus Blvd.

2018 No-Build
Friday Peak Hour

A Ny v ANt A2 LS

Movement IR -5 W EETA TSR MWEWWETE WER NS (WFNSTAINER INSEMSETM SER
Lane Configurations & _ & Mh M

Ideal Fiow (vphpl) "~ 19001900 1900 1900 _"1900 — 1900 ~ 1900 ~ 1800 1900 _ 1900~ 1900 1900
Total Lost time (s) B 40" 40 _4_.0 40

Lane Ulil Factor " '1.00 100 .-~ 0.9 o 0.91

Frt 0.94 0.95 100 099
Fit Protected n 098 _ TTTTTTT Ao T T T T ™ 4000 T !
Satd. Flow (prot) T730 17707 5082 5053
Fit Permitted ™ ™"~ "™ ™™ 78" 086 00T T T T 00 ™ g
Satd. Flow (perm) ‘ 1365 TT1713 5082 5053
Volume(vph) __ . 89 77__122__ 12 ___86_ 51__ O0_1461_ 6 _ 0O _1981__ 88
Peak-hour factor PHF 0.89 0 807 089 0.927 092 092 092 082 092 082 099 099
Ad). Flow (vph) ™~~~ ~—j00 87 137_ 13 .93 55 . 0_1588 7. 02001789

RTOR Reduction (v (vph) 0 6 0

0 17 0 Q 0 0 0 3 0

Lane Group Flow (vph) 0318 0 0 144™ 0 01585 0T 0 20877 0
Turn Type Perm ) Perm

Protected Phases N A 2 __:_:::FME:?
Permitted Phases 4 8

Actuated Green, G (s) . . 28.7 T 28.7 753 753 ]
Effective Green, g (s) 30.7 307 _ 76.3 7_6 3
Actuated 9/C Ratio _ """~ 027, 0277 ___ T 7066 0.66*:*1
Clearance Time (s) 6.0 6.0 5.0 5.0
Vehicle Extension {s) “ 30 777 3T T 3.0 X R
Lane Grp Cap (vph) 364 457 3372 3353 )
vls Ratio Prot T [ ) D L B,
v!g Bgtlo Perm , c0.23 0.08 _

vic Ratio " T T 087 T T T 082 T T T T 04T T T D062 T
Uniform Delay_,__d‘l 40 3 33.7 9.5 11.1
Progression Factor _ 100 00T T T 00 T 0.24 i
incremental Delay g2 2_0 1 0.4 0.5 0.6
Delay (s) i 60.4 T T BT T 00 __ T 327 T
Level of Service E ... C A A
Approach Delay (s) . " T804 TP T TsaA 0 T T 00 T T T2 T
Approach LOS E ' C AT A
Intersection Summary T S
HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratic_. __ 0.69 i Lo m—
Actuated Cycle Length (s) 115. 0 ____Sum of lost time (s) &0
Intersection Capacity Utifization™ . 92.5% . . ICULevelof Service . o F . = ===
Analy5|s Period (min) . 15 e _ -

(ol Crmcal Lane Group

. e e e— 1 o

Orth-Rodgers & Associates. Inc.

10/10/2006
HCM Signalized Intersection Capacity Analysis




. 2018 No-Build
10: Morris St & Chris Columbus Blvd. Friday Peak Hour
AN o8t Y

Movement I 5T £ SR WS NET M SETH SER NN
Lane Configurations ] N X N o S o e e
Sign Confrol  _ " "Stop - "~ "Free_Free "~ e
Grade 0% 0% 0% B
Voitme (veh/hj 0 0T BT B3 g T T e —— e
Peak Hour Factor 0.92 082" 0.92° 092 092 092 ] . e
Hourty fiow rate {vph) Z__~ 0~ 0 "0, 158571776 __523"_ T AR,
Pedestrians . - e
oo WA " rr e e =3
Walklng Speed (st) B ] . .
Percent Blockage ™ T~ = T T T T — F'Z S
Right turn flare (veh) .
Median type _ ~ "None_ e 1
Median storage ve veh) — e
Upstream signal (f) ~ e - = ""229 T - e e
pX, platoon unblg_ciiqg 079 079 0.79 .
vC, conflicting volume ™" 23087 582" 71776 — = "™ e —
v(C1, _stage 1 conf vol ] o . o - —_— e
vC2, stage 2confvol . . o T:_ o e o e ———
vCu, unblocked vol i 21 1 0 1443 o

tCsingle (8) T _"6.87 769 41 77T T L T
tC 2 stage (s) 3 1 —_ -
tF(s) .35 73322 e et =
p0 queu_e_gge % N 100~ 100 ~ 100
cMcapacity (veh/ih) ™ 34" 852 . 676 T L
Diréction, Lane #_NB 1I"NB 2'INB §ISB 1'8!3 2Iss 3lss 4‘
Volume Total 532 532 532 592 592 592 523
Volume Left _ 0 0 o0 0 0 0 _
VolumeRight— ~ "~ ™™ ¢~ "6 0~ 0. 0.0 628, —~ . oo _.12
¢SH 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity . . 0.31 . 0.31 7 0310356 .0.35~ 0.35 0.317__
Queue Length 95th (ﬂ) 0 0 0 O 0o 0 0

Control Defey ()7 0.0 0.0 0.0 7700 220,000 00 T T T D T T
.l--ane-—lf.-og — - —x e e o ——————— - - . - Tt
Appro_a_gh _Del_ay“(s) . -"—00_ - - 0_ 0__ — — .—ﬁ____n...ua_.—l-—-:_-:n—l— —— arar e B ey e —-lru.:

Approach LOS

intersection Summary|

Average Delay — b0 e e e

Intersection Capacity Utilization 34.9%_ " TicUlLevel of Service T A .
Analysis Period (min) 15_ ) _

— - L] — .. e Yy |

' 10/10/2006

HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 No-Build

11: Morris St & Water St, Friday Peak Hour
S T 2 N V.S R S 4

Movernent IR 6 "W 5 T8 EER WWEWWETE WoR WNENETENERWSE[WFSETE SER
Lane Configurations '
Sign Contral =" ° : T T Stpl . Tt Stop . T =stop™ T step. Y
Volume (vph} o o 1] 0" 466 15 57 435 " 0 0 0 0
Peak Hour Factor "o 92 "r0.927 082776 92~ 0 827 0 g3~ "0 827" 0 827m0.82 "0.927 0.027 0.92
Hourly flow rate (vph) 0= 6 o~ 07 s07 16 62 473 0 0o 0 0
Direction, Lane # M 5 1 I & 1
Volume Total (vph) 523 535 _
Volume Left (vph) 0 62.- " L I
Volume Right (vph) 16 o ) ' .
Had () . o . 0027008 T ——— T
Departure Headway (s) 55 55
Degres Utiization, x "~ 0.60 0.62 =~ -
Capacity (veh/h) 634 640 ,
Control Delay (s} . . . 26.6_ 28.3 T e L
Approach Delay (s} 266 283
ApproachLOS ™ ™D™" DT-'"' I - T e

Intersection Summary_

Delay s e e 275 - - _ .

HCM Level of Service . D ' '

Intersection Capacity Utilization . . 58.4% _  ICULevelof Service . B . . "

Analysis Period (min) 5 | .

o T — . — e = S —
10/10/2006

HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associat_es. Inc.




2018 No-Build

1: |-95 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
A sy v N a8t A2 M

Movemeni IEELEE CG W 8T ESR NWEI S WETE WER W NEUINE(WINE T NER INSELWINSET
Lane Configurations__ b %N Mh R R X
)deai Fiow (vphpl) ™ 1900719001900 ~1906 71600 _1900 ~1900 1900 1900 1900 1900 1900
Total Lost time (s) o 40~ _ 40 40 40 40
Lane Util. Factor . “"""‘”""‘“t)“"gs""“__‘:;"""‘“”ﬁ'.o"ﬁ 7097 7T 774000 091
F o e 094 " 1.00 0.99 ) “71.00° 0.99
Fit Protected "~ """ e 098 T T 7T 095 T00-T "7 0957 1.00
Satd. Fiow (prot) 3308 1788 5032 1736 5041
Flt Permitted - 0.98 085 T1.007 T " 095 1.00
Satd. Flow (perm) 3308 1788 5032 1736 5041
Molume(wph) . 0 O _ 0 m_ _ 3 10 6 475 1097 = 66 30 1279
Peak-hour factor PHF 092 092 092 o. 64 064 064 0. 25 0 95 082 0 66 0 65 0.85
Adj. Flow (ph) T 077 070 7 T 5T 16 ™ 34 500~ 1338 100 - 4671508
RTOR Reduction (vph) ] 0 0 0 15 _ 0 0 ) 9 0 0o 8
Lane Group Flow (vph) __. 0.~ ~ 0 0 0 __23 0 "0 _524_ 1429 0 _ _'_if_‘;_:'?_@pg‘
Heavy Vehicles (%) 2% 2% 2% 0% 0% 0% 0% 1% 2% 2% 4% 2%
Turn Type __Split - _ - Prot _Prot _  _  Prot ___}
Protected Phases _ _ g8 &8 1 i -6 5 2
Permitted Phases _ " T T T T T T T LT T T
Actuated Green, G (s) 4.2 38.7 809 13.9 56.1
Effective Green, g (s) .. _ ~ T2 T R8T e 9 T T 149 T 8T
Actuated g/C Ratio . ‘ 0.05 0 35 0.71 0.13 0.50
Clearance Time (s) __ " """ 7 T "7 T 60 T T TR0 750 T T 5077 50
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph),___ — L A78 W O17 3584 —-225 2503
vls Ratlo Prot - c0.01 c0.29 q.gs _ 0.03 ¢0.32
vis Ratio Perm  _ _ — T T— T - o
vic Ratio 0.13 0.85 0 A0 0.20 064
Uniform Delay, d1~. i 518 349 67 T 448 _214
Progression Factor o 1.00 088 020 1, 90 1_Q0
Incremental Delay, 627 " "= =03 T STTe3] 03 TUTI05 T3
Delay (s) __ _ o T 52.2 _ ) 400 16 45.2 227
Levelof Service .~ — _ToUemeTTTTTpD T A > ey - S » R
Approach Delay | (s) 0.0 522 11.9 L 2_3:?{
ApproachLOS ~_~ . AT __ T ol T oI TTTBTTLT C

— - - e — e .

ntersection Summarym

HCM Average Control Delay . 21785 __ _HCMLevelofService o~ B - —
HCM Volume to Capacity r ratlo (.69
Actuated Cycle Length (s) ~ . 1150~ Sumoflosttime(s)_ __~ _ 120 __j";_ T
intersection Capacity Ut|||zat|on 69. 2% ' !CU Level of Serwce C
Analysis Period (min) " g T — — ]
¢ Criticai Lane Group ) '

1041042006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




2018 No-Build
1: 1-95 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
< .

Voverment SBR
14y Configurations _ B

' Ideal Flow (wphpl) | _ 771800 T T 0 T T T L T,
Total Lost time (s) B ) ~ . .

" Lane Util. Factor _1"'_1"'___ i T e
Frt )
Fii Protecied = T TR mm e e m— ' RNt
Satd. Flow(prot) ) _ _ ) n e _
FitPermited _ ~ ~ T & T T T T T 1T
Satd. Flow (perm)
Volume (vph) __ e 89— ; i
Peak hour factor, PHF 0 83 o
Adj.Flow (vphy 07 T T T o . L — ]
RTOR Reduction (vph) 0
Lane Group Flow (wvph} ™~ 0 _ ST . - —_
Heavy Vehicles (%) 0%
TumnType . DUV P S J
Protected Phases
Permitted Phases - _ N i
Ac_tuated Green, G (s) ~ ) '
Effective Green, g (s} .. o oo T e - e .

Actuated gIC Ratio

Clearance TiMe (8) . — . v o o o T " i

-Vehicle Extension (s)

Lane Grp Cap (vph) ___ . _. — e i —— e ———— . o
v/s Ratio Prot '

vis Ratio Perm . T T T T T oI
vic Ratio

Uniform Delay, d1 =~ o o e o .. - .

Progression Factor

Incremental Delay, g2~ O T o e T T T - .
Delay (s) , —

LCevel of Service P |
Approach Delay | () o o

Approach LOS T T 1

Intersection Summary “

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



2018 No-Build

2: 1-676 On & 1-676/95 Off Ramp & Chris Columbus Blvd. Saturday Peak Hour
Ly e A8 T2 > Y
NMovement IEEEEREN ~ET W ESTWESR W VB WoT A WEREEN TERNBR W SB ] '
Lane Configurations "i 4‘ ﬂ" oﬂ; % H‘T’ O MM
Ideal Flow (vphpi) ~_ - 1900 " 1900 ~71900 1900 ™ 1900 ™ 1800 1900 1900 1900 ;11900 ;1900 : 11900
Total Lost time (s) 40 490 4.0 407 4. 0 4, 0 40
Lane Util. Factor,~ — -~ 0.957_0.85"0.88 100091 L .00 70917 T
Frt 1007100 0.85 1.00 100 =100 099
Fit Protected ™. 95770967 100088 T T T T 095 .00 T 085 007 1T
Satd, Flow (prot) 1665 1685 2814 3323 1787 “5072 1770 5064
Fit Permitted mmmo 95 096 1.007 " . 6 10077770857 100
Satd. Flow (perm) 1665 1685 2814 3323 (787 5072 1770 5064
Volume (vph) . ... 151 . 16 1122 19 13 12 .-613 1477 . 28 . 16 1180 116
> 092 0607092 7092 082 084 084 092 092 093 0.89
Adj. E_Igyv__(gp_t})____ g 135 ---------- 1247 21*__f“‘“1“74;ﬁ‘1"3 "g52 175830~ 171269 130
RTOR Reduction (vph) _____ 0 _____ 0 0 0 1 0 O 11 0
Lane Group Flow (vph) . 98-~ 105 17 1388 T 0
Heavy Vehicles (%) 3% 2% 55 1% 2% 2% - 2% 1% 1%
fum Type - _ Split Prot oo Prot L i
Protecied Phases 4 4

1 6 5 2

Perrmtled Phases ™ o
Actuated Greeilmgm(s:) 16.0° 160 526 5.6
Effectwe Green, g {s) _ T80 181 0 56.6™ 7.6

2 N 1‘”6‘“‘“‘52 s’““
36 34 8:

Actuated ng Ratio 016 0.16 0.49 0 03 0. 30
Clearance Time {(s) 6.0 _ 6.0 o o ) A

Vehicie Extension (s) 3.0 30 3 0 3.0

Lane Grp Cap (vph) .~ 261 264 1385 iz 6003078

v/s Ratio Prot ~0.06 0 oe cO 34 cO 36 035

Vs Rafio Perm T T e T
v/c Ratio T TGFE 040 oss 0T 105 0358 0.31_ 091
Uniform Delay, d1 77 743.57 436 223 "~ 750750777882 (137 545385 _ ]
Progressmn Factor 00 1.00 100 _ 049 042 0.48  0.50
Incremental Delay, d2._ 0.8 1.0 14" ~ 04" 48603 __"‘""’“2 5786 .
Qg!gy_(s) . TT444 446 237 67.3 6.0 288" 27.0
LevelofService - D._ D ___C_ DL E AT C c.—

Approach Delay (s)
Approach LOS

Intersection Summa’r'y e

266

HCM #  Co 250 ___ HCM Level of Service ...

HCM Average Control Delay -
HCM Volume to Capacity ratio 0.88

115.0 . Sum of lost time (s)
Cag mty Utlllzatlon 80.6% ICU Level of Ser\nce -
ADainJS Penod i - 57 IR o e ..__...: “':
¢ Critical Lane Group ' '
10/10/2006

) HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc. '




3; Christian St, & Chris Columbus Bivd.

2018 No-Build
Saturday Peak Hour

ovement

A

SBUIFSBIIN SBT

Lane Configurations & B &
fdeal Fiow (vphpl) —— " 1900~ 1900 1900 1900 1900

oM L
7900 ~1900° 1900 "1900__ 1900 1900 1900

Total Lost time (s) 40

40 40 40 40

Lane Util. Factor__ — 1.00

100 091 1007091

Frt 0.94

1.00 1.00 100 098

o pp— A —— i "

Fit Protected ™ __ . = gerT T

0.95~1.00 0.95 100

Satd. Flow (prot) ] 1721'

O TR = T ¢ I

Fit Permitted” I X : 7 B 072

1805~ 5080 1805 5015
~T095°1.00 7 . 032 100

Satd. Flow (perm) 14427 1329

1805 _ 5080 422 5015

Volume (vph) 175 2 158  14__ 2 _

Peak-hour faclor PHF 082 025 089 0 80 0 50

_2, 192 1924 11 _ 5 17 1934

0.50 087 084 056 062 031 095

Adj. Flow (vph) _ — 213" 817823
RTOR Reduction (vph (vph) [} 25 0 0
Lane Group Flow (vph)™. 0. _ 374 "0 0
Heavy Vehicles (%) 2% 0% 0% 2% 0%

—— 47221 2290 20 8

§ 5572033
o0 1 "o 0o 0 23

S e e

0 2212309 0.0 63 2387

0% 0% 2% 0% 0% 0% 1%

funType . _ __ Perm._________ _Perm
Protected Phases

Permitted Phases

Actualed Green, G (s)

Effective Green, g (s)

Actuated ng Ratio

—.. Custom _ Prot __ 4

K- 5 2

T
]

. — [P — -
14.0 0 _170 570
TTi50T 850 _ T T80 _58.0

0.13 048 016 050

Clearance Time (s)
Vehicle Extension (s}

— e v .= W T mEeT -un.m

50 50 5.0

3.0 3.0 ~ 3.0 3 0

Lane Grp_Cap (vph)__

_ 235 2430 __ .. 66 2529

v/s Ratio Prot

042 c045 c0.48

w*s Rat:o Perm
vlc Ratio

094 085 T T T .95 694

Uniform Delay, d1
Progressmn Factor )

al _ 496287

T —————

87 T 481210
062035 130 0.57

incremental Delay, d2_
Delay (s)

g - g — —

T 234747 T YT 800 56
539 146 71315209

Level of Service
Approach Delay (s}

———— - E T ey

F."¢C
23.7

Appmach LOS

e . v s v 3 i v 2. e

.C

Intersection Summary_

HCM Average Contrel Delay | 258
HCM Volume to Capamty ratio . 095

__HCM Level of Service |, C

SR ©

Actuated Cycle Length (s) 1180
Intersection Capacity Utilization 87, 8%
Analysm Penod (mln) 15_

Sum of lost time (s)
ICU Level of Serwce

E

——— — —

¢~ Critical Lane Group

Orth-Rodgers & Associates. Inc.

10/10/2006
HCM Signalized Intersection Capacity Analysis




' 2018 No-Build

3: Christian St. & Chris Columbus Bivd. . Saturday Peak Hour
<
Movernent SBR

4 Configurations _
ldeal Flow {vphpl) ~~ 1900 .
Total Lost time (s) "

Lane Util, Factor_~
Frt

Fit Protected
Satd. Flow (f (prot)
FI: Permitted
Satd. Flow (perm)

Volume (vph) __ 366
Peak-hourfactor PHF 0.97
Ad). Flow (vph) = 377 N
RTOR Reduction (vph) 0
Lane ¢ group Flow {vph) 0 _— - . . e nerere o

Héévy_Vehlcles {%) 1%

fumType . .. e o s o oo i ._,___.' ..... PR |
Protected Phases '

- p—————

e I e bl ] — o —— e e —

i = m—ece i Ll L T -r“-—1

Actuated Green G {s)
Eﬂectlve Green g (s)
Actuated g!C Ratio
Ciearance Time {s} . .
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio | Pr_ot

vis Ratio Perm _ . — L
vic Ratic

Uniform Delay, d1_
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service

Approach Delay (e)

Approach LOS et . e ———— i o o et . o

Intérsection Summary“m

S e ——— — B —— e aan o m

- e s 2 T L - i Neerily

— e e = m—— b o o v . e, uevsmesves

kb v —— = =T " o - _.-ﬂ

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. inc.




2018 No-Build
4: Washington Ave & Chris Columbus Blvd. - Saturday Peak Hour

R

Movement :
Lane Configurations b L & 5 fﬂ:) %
Ideal Flow (vphpl) ™ 19001900 1800 1600 1900 19800 1900 1900 1900 1800~ 18001900
Lane Width 127 {3 T2 iz 16 2 12 T2 '"12 12 12 10
fotalLosttime(s)  ~—— 4.0_ 4.0 40 __ 740 AN 40T TTTTTTUAD
Lane Util. Factor 100 1.00 1.00 1.00 7100 091 1.00
Frt _ T1.007 7400 085 §8s T T T {007 1067 T T ""1.00
Fit Protected 70950 100 1.00 0.99 085 "1.00 095
Satd. Flow (prof) —_ " ™1752_ 1925 1583 " 2019 ""{770 "5082 T " "i§52
Fit Permitted 074 100 100 0.96 085" 1.00 0.30
Satd. Flow {perm) 1358 182871583 T 1964 T 7707750827 T T 7’523
Volume {vph) . 584 4 419 4 4 5 2 364 1533 3 & 0
Peak-hour factor, PHF . 0.9 ~0.257 0927 050~ 0.33__ 04277 0.97_ 097 0:85™ 0.38° 70.75 " 0.92 .
Adj. Flow (vph) © 608 16 455 8 12 12 2 400 1804 8 8 0
RTOR Reduction {vph) ™" 0~ 0 770 "0 "8 70 ~"7°0 0 1 __0 "0 0
Lane Group Flow (vph)__ 508 16 455 0 24 0 0 402 1811 0 0 8
Heavy Vehicles (%) ~ 3% 2% 2% 0% 0% 0% 2% 2% 2% 2% 2% 2%
Turn Type Perm Free Perm ) Prot  Prot. _ custom  Prot
Protected Phases - e S D S : D
Permitted Phases 8 Free 4 ' 5

~ Actuated Green, G (). 400~ _40.0 1150 _ ~ 400 _ T 80 _46.7 . 123
Effective Green, g (s)___ 420 420 0 115.0 42.0 190 477 13.3
Actuated /C Ratio _ 770.37” 70.37_"1.00 037" e M T T 042
Clearance Time (s} 6 0 6.0 o 6.0 _ 5_(_)___ 5.0 5.0
Vehicle Extension (s) 3.0 30~ " t3pTT T TTTTTMET gon T T 30
Lane Grp Cap (vph) 498 703 1583 717 292 2108 60
VisRatioProt .~ “__ " T_00T T T TTTe023 036 T T
vis Ratio Perm____c0.45 029 0.01 0.02
VicRatio | . 123002 029 003 1.38 _0.86 ~ 043
Uniform De[ay d1 36 5 23 4 0 0 23.5 48, 0 30.6 45.7
Progression Factor ___ 1.00_1.00 100 _ — 100 " T 084 0. GST 082
Incremental Delay d2_ 1185 0. ¢__ 05 0.0 o 1854 38 0.4
Delay(s) — 1550 234 05 . 235 . T U256 2387 . . ... 376
Level of '_E‘;g-:mce - F c A C _ F c _ 2)
‘;AﬁBB’_éT_:beelé?fé.‘)I BT 4 R V- R - A
Approach LOS F C E
Infersection Summa y I
HCM Average Control Delay 86.3 HCM Level of Service F
HCM Volime to Capacity rafio " 1.5 =7 7 i 0
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 120 _
Intersection Capacity Utilization”__111.3% _____ ICU Level of Service ™. N el
Analy5|s Period (min) 15 ' _
¢ Critical Lane Group _ SR L _ N

10110/2008

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




. Approach LOS

2018 No-Build

4: Washington Ave & Chris Columbus Bivd. Saturday Peak Hour

I 4
Movement TR < i A
Lan&Configurations b : o N
Ideal Flow (vphpl} 1900 1800~ . L T T e oTem e o8
Lane Width 13 12 )
Total Lost time {s) 46_ . I
Lane Util. Factor 0.91
o — o ST T T LI T
Flt Protected 100"
Satd. Flow {prot) —_~___ 6067 . s T e m— e
Flt Perm|tted 1.00 - e -
Said. Flow (perm) 8087 S
Volume (vph) 1604 492
Peak-hour factor, PRF ™ 0.85™ 6,96~ . "7t T T e A e T
Adj Flow | (vph) 1743 547
RTORReduction (vphy _ 507 0 " o= e+ et e
Lane Group Flow (vph)_2240 O ) ' B
Heavy Vehicles (%) ~ "~ 2% 2% T " T T T ”
Tum Type
Protected Phases _ 2 . _ - -
Permitted Phases . A ”
Actuated Green, G (s) 410 “":: o - T T
Effective Green, g (s)_ 42 0
Actuated gTC_R'Etlc?' 037 T T o
_Cle_argr_"lce Time {(s) 50 o
Vehicie Extension (8) . 3.0 T il T - i
Lane Grp Cap (vph) _ _ 1851 _ _ _
w’s Ratio Prot _ " c0.44 o, _':__ ;:_ N_:w ] — ,,:_ e mf:m 7
vis _Ba_ttg Perm _ _ _ _
VicRatio™ T T R — =
Uniform Delay, d1 365 ' ] '
Progression Factor ..__ 0.41 . . o R R —
Incremental Delay, d2 968
Belay (s) .~ " 7A118_ T T — AU
Level of Service F
Approach Delay (s) ~ .. 111.5 T - e

Infersection Summa_

10/10/20086
HCM Signalized Intersection Capacity Analysis

Orth-Rodgers & Associates. Inc.




2018 No-Build

5: 1-95 NB Off Ramp & Chris Columbus Blvd. Saturday Peak Hour
Y O T U B |

Movement ESWESTMEBREWEWETAW NELMNETAINERIWSBU W SBLWFSBT
Lane Configurations _ (o M A a5 M4
ideat Fiow (vphpl) _ —-.1900 ~ 1900"" 1800~ 1900 "7600 ~ 1600 71800 " 1900 _ 1900 _1900 1900 _ 1900
Total Losttime (s) 4.0 a0 T 40 40 40
Lane Util. Factor 097 100" - 0o T T T {00 0.9
Frt 1.00 0.85 1.00 1.00  1.00
Fit Protected 095 100" - T80T T T TTTT0.957 11,00
Satd. Flow (prot) 3433 . 1568 5085 1805 5136
Fit Permifted =~ " 005 " 100 Tl T T T 0,957 1.00
Satd. Flow (perm) 3433 1568 5085 1805 5136
VMolume (vph) _ . 450 0 235 _ O 0 0_.0 t414_ 0 27 _ 0_2003
Peak-hour factor, PHF 078 — 092 072 092 082 092092 "092 092 026 026 096
Adj. Flow (vph) ~__ " —592" 0~ 326 _ 0. 0. 0. - 0 1537, _0_ 104 02086

RTOR Reduction (vph) o 00 0 o 0 R B+ 0 0 0

Lane Group Flow {vph)™ . 592" 0 326 0”00 015370 0 1042086

Heavy Vehicles (%) 2% 2% 3% 2% 2% _ 2% 2% _ 2% _ 2% 0% 0% 1%
UM TYPe e PTOL e PO e i ot s e e ETOE L PROL
Protected Phases 3 ' 6 _ 5 5
Permitted Phases ™ o Free_ _ _ Tt o mm
Actuated Green, G (5) 32.0 T115.0 50.9 16.1 72.0
Effective Green, g (s) 340 . . 1150~ — 5987 i7d..730
Actuated 9/C Ratio 0.30 1 00 0.45 05 0 63
Clearance Time (s) .. 6.0 e s . T T T 50 50
Vehicle Extension (s) 3.0 ~3.0 3.0 3.0 .
Lane Grp Cap (voh) _ 1015 _ 1568 . _ . 2205 268_3260
vis Ratio Prot ¢0.17 ) - 030 __ 008 cO. 41
VisRatio Perm """ T 021 T T T T L -

vic Ratio 0.58 o021 067 039 9.64
Uniform Delay, d1 345 — 00 248 447129
Progression Factor  1.00 1. 00~ 1.27 L 058 0.19
Tncremental Delay, d2 = 0.6~ 7T 0.3 Tm——m— fgTT T e T
Delay (s) 35.3 0.3 329 . 260 25
Level of Service " 77" : BT T AT LT I T I e T T T I TIC A
Approach Delay (s) 229 0.0 32 9 o 3.6
Approach LOS _ 7~ _ g T AT I S A
Intersection Summary —
HCM Average Control Detay  _ _ 17.1___ _  HCM Level of Service . .B__ i
HCM Volume to Capacity raf ratlo 063 L o
Actuated Cycie Length (s) 1150~ Sum of lost time (s)—___ 8.0 T "]
Intersection Capacity Uti Utilization 58.2% “"Icu Level of Serwce . B

Analysis Period (min) . _ - 3

¢ Critical Lane Group

10/10/2006
HCM Signalized intersection Capacity Analysis
QOrth-Rodgers & Associatés. inc. '




2018 No-Build

5: 1-85 NB Off Ramp & Chris Columbus Bivd. ‘ Saturday Peak Hour
4

Movement GBR

LQMConfgurahons _ |

Ideal Fiow (vphpl) — T_1900_ ™~ WU T T e et e e o700

Total Lost time {s) : . R P

Lane Util. Factor_" o YT e e e e

Frt T e e

"Fit Protected T ST e - e e -

Satd. Flow (prot)

Flt Permltted e

Satd. Flow (perm) - -

Volume (vph) . 0 ) - - —
Peak- hour factor, PHF _ 0.92 _

Rl Elow (Vph) o =7 g T e s _ e o ey
RTOR Reduction (vph) 0 _

Lane Group Flow(wph) _~ 0~ _—— ~ — ———— T —— —
Heavy Vehicles (%) 0% )

frum Type - o .
Protecied Phases

Permitted Phases " o _"

Actuated Green, G (s)

Effective Green, g (s) DR |
Actuated g/C Ratag_ o _ ) o _
Clearance Time (s) T ———— e s
Vehicle Extension (s)

Lane Grp Cap (vph) VY
vis Ratio Prot - B '

V/s Ratio Perm ST - R
vic Ratio

Uniform Delay, df . L o -

Progressmn Factor

I__nc_:r._ement_al Delay, d2. . = _ S - T ™
Delay (s)

Level of Serwce - -:-_ _ — a':v - j
Approach Delay (§) . — S
Approach LOS ) T

intersection Summary_

10/10/2006
- HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



2018 No-Build
6: Reed St. & Chris Columbus Blvd. Saturday Peak Hour
S S S T N B
Movement I oW C0 T M EER MWEIEWETAWER WNEU W NSIWINETENER IESEU M SED
Lane Configurations 1’y & A Mh -1
fdeai Fiow (vphpi) ~_~""1900 71900 1900 _ 1900 19001900 ~ 1900 ~ 1900 1900 _ 1800 1900 1900
Lane Width 14 " 137 127273 2. 10T 10T 1 1210 10
Total Lost time (s) . j 40T 40 T~ "“3 0 40740 T T TA0
Lane Util. Factor 1 00 ~1.00 1.00 1007091 1.00
Pt~ ,,:: 100 087 0.9 T 00 00 T T .00
Fit Protected 095 1.00 — 099 095 100 095
Satd " Fiow (prot) T "~ 1888 T1707 o "T85 T T T 46364896 _ .. 1652
Flt Permitted 070 1.00 0.89 0.95 1.00 0.95
Satd. Flow {perm} 1398 1707 1675 1636 4896 . 1657
Volume (vph) 210 23 177 16 18 15 19 135 1185 22 2 23
Peak-hour factor, PRET™ 0787~ 0.83 1007 0,70~ 0.50 065 ., 0.92 7" (.92~ 0.80 047 0.69 —_0.89
Adj. Flow (vph) ' 241 287 177 237 36 23 21 147 1481 47 3 33
RTOR Redugtion (vphy, ™~ 0™ 1077 076 "2 0 7~ 07 _"07—377707"7"0" "0
Lane Group Flow (vph) 241 98 0 0 70 0 O 168 1525 0 O 36
Heavy Vehicles (%) ~ — 2% ™ 1% 0% Td% 0% 0% 3% 3% 2% 0% 2% 2%
Turn Type Perm Perm i Prot  Prol Prot  Prot
Protected Phases —__ — 37" T et AtnSowninind MOV s - MR Jamt
Permitted Phases 3 ..._.{ N -
Actuated Green, G (s) _.32.077320___ ~ 30T e 1307628 T T 42
Effective Green, g (s)___ 34.0 Tado T 340 0 714.0° 63.8 52
Actuated 9/iC ﬁauo — 030030 ::::’"g_ao*‘"‘“m TTTTRA2TI058T T T U005
Clearance Time (s) 6.0 _ 6.0 6.0 50 50 . .30
Vehicle Extension (s) 3.0 3.0 =30 ~ 7 30 3o , 3.0
Lane Grp Cap (vph) 413 505 N 495 199 2716 75
Vs RatioProt_ T T T T 008 T T T T eb 0 03T T T T 002
v/s Ratio Perm __c0.17 o 0.04 o
VIcRatio T 058018 .14 084 056 ___ 0.48
Umform orm Delay, d1 34. 5 30 3 29.8 - 494 166 53.6
Progression Factor ., 1.00 .1.00 . 0T e e 062 T .36
Incremental Delay, d2 2 1 0 2 0.1 23. 9 0. 7 _ 4.0
Delay (s} 366304 . 208 ... 625 109 T U767
L_tgy_e_l_gi_s_emce D C C _ E B _ E
Approach Delay (s) ~3387 289 ~16.1 -
Approach LOS C C
e e ———————
HCM Average Contro! Delay 35.8 HCM Level of Service D o
HCM Voluime to Capacity ratio ______ 0.88_ e o
Actuated Cycle Length (s) 1150 “Sum of lost time (s) 12.0
intersection Capacity Utilization .. 89.0% ___ ICU Levelof Service __ . _E__— " ™=}
&n_qinIiPﬁnEg“(mﬂ) 15 )
¢ Critical Lane Group . s o - - ]
10/10/2006

Orth-Rodgers & Associates. Inc. |

HCM Signalized Intersection Capacity Analysis




2018 No-Build

6: Reed St. & Chris Columbus Blvd. Saturday Peak Hour
|

Movermant N S& T SER I
LanjConfigurations 'H"F) ) ) . . e e o
Ideal Fiow (vphpl)” ~7190071600 7L T T T e L
Lane Wldth 107 12 o
Total Lost time (s} N D i e
Lane Util. Factor 0.91 . e e
. .0.98 — — - e )
Fit Protected 1.00 ) . . )
Safd. Flow (prot) 46587ﬁ T o T
Fit Permitted _ 1. 00 I
Satd. Fiow (perm) ™~ 4658 i
Volume (vph) 1979 252
Peak-hour fadtor, BHE70.94 T2 .7 s+ = = e e -
Adj Flow (vph) 2105 323
RTOR Reduciion {(vph) o ~ . i )
Lane Group Flow (vph) 2 2410 0 . . —
Heavy Vehicies (%) ™ " 2% 1% — -
Turn Type
Protected Phases . & 2 —— il 3
Permn_ted Phases '
Actuated Green, G (s) . 54.0 - —_— - ) - .
Effectr_ve_ Green, ] (s) 55 0 ) . —_ -~ e
Actuated 9/C Ratio = 046 el - T -
Clearance _Tm'_r_e (s) ‘5_0__ _ et
Vehicle Extension (s) 3.0 o
Lape Grp. Cap (vph) 2228 " _ .
Vis Ratio Prot™ _ = ™™ ¢p g2~ T T ' —_ s e
w’s Ratio Perm
VicRatio o T T R T R
Uniform Delay, d1 300 _ .
Progression Factor 0 18 e —— N |
Incré_r1_'|-e'r_'.t"c‘il_ belay, d2 a4 1 .
Delay (s X TR - i ~— _— —_—
Level of SENICE o . - it ¥ RA—— e
Approach Delay (s () '50. 0 e R I

Approach LOS
Intersection Summawm

! 10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 No-Build

7: Dickinson St. & Chris Columbus Blvd. Saturday Peak Hour
A ey v SN a2 M

Movement I -5 "WEcT N EcR TWBLWWETA WBR W NEBU NSNS TINNER EXSEUINSET

Lane Configurations N ) B o d44 T T 3

Sign Control = 7 T "TTgtop™T T T “Stop T T T "Free " Free

Grade _ B} 0% 0% 0% 0%

Volime (veh/h}~ 06T 0T o e T 0T T8 135713627 of"' 2188

Peak Hour Factor 092 092 092 7092 092 092 087 087 085 0 92 082 092
Hourly flowrate (vphy —__ "0~ "6 _0~ 6"~ 0 0 T0_T155T_1602, " 0 - 172378
Pedestrians ' '
Lane Width (ft)
Walking Speed (fvs} _ o

Percent Blockage - — —
Right turn flare (veh)
Median type ™" 7 "7 ™" None "~ None - T
Median storage veh) '

Upstream signal () — . o 4RO T ™4s3
pX; platoon unblocked  0.64  0.64 _055 064 064 081 000 055 ) 0.81

vC, conflicting Volume . 32257 4293 777937 2708~ 42937 7534” " "0 2378 T T 16027 ]
VC1 slage1 conf vol

vC2,'stage 2 conf vol 7 _" 77T T T

vCu, unblocked vol 2038 3705 0 _1232_ 3705 0 0
G single (s) - 75 65766 757 65 69700

————r Bl —— —— B _— e v A

L ——— A" wfERr == T =T — . - X — M ARG W TR RO

T
A e M. . e pereeien B ek e A e . — - " —— L . .o A TR e meoveew . wewomr P

3

tc, 2 stage {s)

tF(s) = o 35__40_"33 _35 _ 2 .,

PO queue free % 100100100 100"

cM capacity (vehvh) " 7T T 5 0T894 720 TR 07882 — -
iréction, Lane NE TWNE 2WRE S WSE TISE 2 WSE I MSEY

VolumeTotal 476 _ 641__641__ 1 _951_ 951 _ 476 - ——

Volume Left 155 0 0 1 0 0 0 o

Volume Right =~~~ "0 60— 0 _T 0T 0~ o o TTmEE T T

cSH 175 17001700 _ 437 1700 1700 1700

Volume to Capacity .. 0.8 _ 0.38_0.38" 0.00_056 ~ 056 (.28
Queue Length 95th (ft) 162 0 07 0 0 o 0

Control Delay (s) .~ " =100.0___0.07 0.0 3.3~ 700 "007 00 ’_'_:_'_ P
|:a|"£ |:O§._._._. ...F —— T ——— - — e mswTrETR - TeRr S ———
Approach Delay () - __, 271 " — """ 00T T I T T T T T ]

Approach LOS
InterSection Summa ry I

Average Delay 11.5 o R - —
Intersection Capacity Utilization 79.8% _ICULevelofService ~ "D __ "~ _"1
Analysns Period (min) 15

3 . — S

10/10/2006
HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.
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2018 No-Build
7. Dickinson St. & Chris Columbus Bivd. _ Saturday Peak Hour

<

Movement SBR

M&Confguratlons _
Sign Control ~ : — T T T T '
Grade ’
VpLunj_g_ {veh/h) 0 e R |
Peak Hour Factor =~ 0,92
Hourly fiow rate {vph) ~7__"0
Pedestrians
Lane Wldth (ﬂ)
Walklng Speed (ft!s)

Percent Blockage ™ : e
nght turn flare (veh) '
Mediantype ___—
Median storage veh)
Upstream signal (f) o _ e ]
px platoon unblocked

vC, conflicting volume J
vC1 stage 1 conf vol

¥C2, stage 2 conf val - - 3
vCu, unblocked vol

iC, single (s) ~
tC 2 stage | (s)
lF (gjw . , g "
pO queue free %

cM capacity (veh/h} ' _

Direction; Lane # ﬂ

wdm e, -

10/10/2006
HCM Unsignalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc. -




2018 No-Build
.9: Tasker St. & Chris Columbus Blvd. Saturday Peak Hour

A Ty T NN 'T/’\l'_/

Movement B [EB’ % WELR | 3 TINETH - - ¥
Lane Confguratlons i 8 4) ‘H‘F 1“”9

1900 1900 71900”1800 1900, 1900 11900 719007 1900 7190071900 ¥ 1¢
ost time (s) - 4, 0 4.0 407
Lane Util Factor ,~ /=72 1,00 7 ot 100770 0,017
Frt 0'94 . 0-97 .........
Fit Protected 0.9 s X+ Do .0
Satd. Flow (proi) 1735 , 1764
Fit Permitted . 0.77 o 0.90
Satd. Flow (perm) 1357 . 1596
Volume (vph) 21010 105 134 . M2
. Peak-hour factor, PHF 0 91 "0.83 078 0. 61 077
Adj. Flow (vph) _ g% I D ¥ i 172 311457
RTOR Reduction (Vph) 0 ) 11 0 T 0 0
Lane Group Flow (vph) .~ 0408 0 Q2207 0 0 1627 0 0 2
Heavy Vehicles (%) 1% 0% 4% 2% 3% 6% % 2% 0% 0%
furn Type .. Perm __iioiro  Perm . o _ o
Protected Phases : 2 6
Peimitted Phases .. T ; )
Actuated Green, G (s} 68.3 68.3
Effective Green, g (s) . 69.37 69.3__ . -

Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension {s)

Lane Grp Cap (vph) .o
v/s Ratic Prot

v/s Ratio Perm
vic Ratio

Lniform Dela a1

Level of Service -
Approach Delay (s)
Approach LOS

Intersection Summary Ik
HCM Average Control Delay

HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) . e 115.0 o
rsection Capacity Utallzatlon 895.1%
Analysis Period (min) S0 (E
¢ Critical Lane Group
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.
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2018 No-Build
10: Morris St. & Chris Columbus Blvd. Saturday Peak Hour

T -
Lane Configurations ++1‘ 1*-H~ f"

Sign Control — " " "~Stop .~ _Free, Free ;

Grade 0% 0% 0%

Volume {veh/hj " Z "0 -0 0 1428771819 72522 S B ———
Peak Hour Factor 092 0.92

092 092 0.92 09_2
552 9T TEeT

Hourly ﬂow rate (vph)

Walkmg Speed .{fb's)

Percent Blockage .~ " " I - — i A —— w8
nght turn flare (veh) ' o
Medlan type “:N"qr*lwé_m ' N K T s T
Medlan N storage veh) ' )
Upstream signal () & = e 229
p)( platoon unblocked 0 66 0 66 0.66

- VC. confiicting' volume . 2495~ " 659~ /2548 e

vC1 , stage 1 confvol 0
vC2 stage 2 conf VO! i = o O s
vCu, unblocked vol 2929 0 2305

tC;’ smgle [s) B BT 6.9 TAq T
tC 2 stage | (s) ________ X

() e+ o 30337 22

p0 queue | free % 100 100

cM capacrty (veh;‘h) 24

Volq__m_e Total . 517..517_ 517 659

Volume Left 0 0 [
Volume Right =007 "_0. 7 ) e 907,
¢SH 1700 1700 1700 1700 1700 1700 1700

Volume to Capacny 0. 30 0 30 0. 30 0 397 0 39 0 39 0 33
Queue Length 95th (ft) 0 0 0 0 0 0 0
Conitrol Delay (s) .~ ™= 0.0 0.0 70077007 - 0:07 00" 0.0
Lane LOS B

Approach Delay (s} O 0.0 T

Approach LOS

inters
Average Delay

intersection Capacity Utilization ;- A 1

Analys.ls Penod (mln)
e o w ¥
10/10/2006

HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. In¢.




2018 No-Build
11: Morris S5t. & Water St. Saturday Peak Hour
A sy v AN b 2 M4
Mavement IEEEE 0 W EETA EERWWEMWETEWER ENEWNETENERINSEMW'SETIISER
Lane Confgurathns L . S _ o _
Sign Control " == "™ " giop ™ T T Stop “Sop . T Stop L

Volume (vph} 0" 0 506 16 32 7597 .00 0 "o

Peak Hour Factor_ . __ 0.92__0.982 "7 09270927092 70927 0.92 ' 092770.92%0.92
Hourly flow rate {vph}) o o 0 0 550 17 89 825 ¢ 0 0 0
Direction. Lane # MEEWE THNG 1 I
Volume Total (vph) 567 914 — -
Volume LeR (vphy = 0 B _ T e e L I TS
Volume Right (vph) 17 0 _ _
Hadj (s) = = ™ 7 0.02 _0.057 7 o s
Depanure Headway (s) 58 57 e

Degree Utilization, x _ 0,99 7"1.46° " "7 ™" = —TT T e o ]
Capacity (veh/h) 617 631 - _

Control Delay (s}~ 4162306 e e o 1

Approach Delay (s) 416 2306

Approach LS ETTF - . T ' - T———

Intersection Summawﬂ

Delay _ . —_ L1582 - e i
HCM Level of Service ' F '

interséction Capacity Utilization . . 78.7% — . 1CU Level of Service D 1
Analysis Period (rntn) 15

T ——- - - T i — -

. prebebere £ oo [T - SELEEE " N R i . i e ——

10/10/20086
HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.
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CAPACITY ANALYSIS - 2018 BUILD WITH DOCKSIDE RESIDENCES




2018 Build
1: 1-95 NB On Ramp & Chris Columbus Bivd. Friday Peak Hour
A N ¢ v N a8 T Y S
Mdvermen IS T 5 "W EE T EER WWE™WETAWER ; i
Lane Confguranons ______ " -] ‘H‘l:)
Ideal FIGw (vBhpl) ~—.-1900 71900  "1800 71900 ~'1900 ~ 1900 1900 1900 ™ 1900
Total Lot ime () ="~ T e e 20 "4
Lane Ut Factor " 222" o0 0.9
et i : ~ 100 100" o
Fit Protected ™ o~ oo ) 005" 1007
Satd, Flow (prot) L i 3270 1770 5075
Fit Permitted o = e T s 0-98 095710077
Satd. Flow (perm) ' 3270 1770 5075
Volume (vph) .. _ - _0___0 -~ ¢ . 9. 4 412 1826, 26 __5_ 18
Peak- hour factor, PHF __ 0.92 0.2 2 092 092 0827 092 092
w -0 985 T2 T 520
0
"0 )
Turn Type Prot Prot  Prot
Protected Phases . A8 - N
Permitted Phases : _
Actuated Green, G (s) .. . A2 3227778 2.0
Effective Green, g (s) . ' 6.2 332 788 3.0
Actuated o/C Ratio.~ TTTRA06 0.337 gl7g e T0.03
Qlearance Time (s) ' . 6.0 50 50 5.0
Vehicie Extension (s) o T30 T A X I X g
Lane Grp Cap (vph) o 203 5883999 53
Vis Ratio Prot” T 0.0 0267 040 T T 00t
w’§ Ratio Perm e
Ve Ratio . oo S0 T T 07T 050 T T L T I0AT
Uniform Delay d1 N S 44.2 e 300 3. 7" 47.7
Progression Factor 5 - s 100 e 058 . 0.27 100
Ippremental Delay, d2 0.2 ' 35 03 6.5
Delay (s) - T . A48T 2107 13T 542
Level of Service L D C A~ - D
Approach Deiay {s) 277 7700 EEY Prsmmionm 48 i i
A

" Approach LOS AT D

fnfersection Surmary |

HCM Average Control Delay ‘B
HCM Volume to Capacity ratio o
Actuated Cycle Length (s) 12.0

Intersectlon Capacnty Utlhzatlon
Analysus Period d (min)

¢ Critical Lane"Group

A

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




. _ 2018 Build
1: 1-95 NB On Ramp & Chris Columbus Blvd. Friday Peak Hour

LanﬁConfgurattons

» .

=t i o S " S

Total Lost time (s) 4.0

Lane Utl, Factor, — 7 09T~ o

Fri T T o088 o _—

Fit Protected ”‘""‘"_‘:_‘" o0 T T

Satd. Flow (prot) 5013 o

Fit Pérmitied " ™" 60 S —_ o
Satd. Flow (perm) 5018 _

Molume (vph) . " 1533 "0 147 et et .

Peak-hour factor, PHF  0.92 0.92
Adj. Fiow [vph) = e 1666 . 16t
RTOR Reduction 1 {vph) 10
Lane’ Group Flow (vph)~ 1816

Turn Type

Protected Phases _ 2 . % . L
Permltted___l?hases ¥ B

Acfuated Green, G (s) .. 47.6 e e "
Effective Green, qaf(s) 486 _ ' .

Actuated g/C Ratio . 0.49 I o o et
Clearance Time (s) 5.0 o '

Vehicte Extension (s} 3.0 =

Lane G_rp_pgapw(vph) 2439 e s e .
vis RatioProt " " T Te036 L LT T LTI e 3

w’s Ratio Perm

w'c Ratio WW:
Unlformmpglgy d1

Progression Factor .
Incremental Delay, d2
Delay {s)
Lequg_f §§L\fl€6

Approach Delay (s)
Approach LOS

intersection Summary

10/10/2006
HCM Signalized lntersectnon Capacity Analysis
Orth-Rodgers & Associates. Inc.



_ 2018 Build
2:1-676 On & I-676/95 Off Ramp & Chris Columbus Blvd. - Friday Peak Hour
L& \, 1‘

Ay (‘—k‘\

P — WEETRESNT, T —
Lane Confi gur‘ations 5 Jd_ f'r' _____ R L "i‘i ‘H‘P -] 'M‘F
ideal Flow (vphpl) ~ " ™"1900 1900 1900 1900 ~ 1900 1900 __1900 _ 1900 1900 - 1900 1900 71900
Total Lost time (5) 40 40 4 0 4.0 4.0 4, 0 40 4 0
Lane Ut Factor """ 0.95" "0.95 ~0.887 M: _ 095, ~0.97 7091 N 1.00 7094
Fnt 1.00" 1.00" 085 " 096 100 1.00 T4.00 0.99
Fit Protected ~™""""0.95""0.96 " 1.00 = ~0.98° 085 "1.007 095" 1.00
Satd. Flow (prot) " 1681 1700 T 2787 3320 3367 4979 1763 _ 4984
Fit Permitted =" "~ "0.95".0.96" 1.00 __ 098095 T 1000 T 7'0.95771.00
Satd. Flow (perm) "1681_ 1700 2787 3320 3367 4979 "1763 4964
Volume {vph) . 155 .. 18 _ 860 _ 21 12, .12 521 2073 _ 34 _ 12 1871394
Peak-hour factor, P BHF ™ 0.81 0 92 0 92 0 92 “0.92" 0, 92 080 076 092 T2 " 0.02 092
Adj."Flow (vph) -~~~ 191 17 207 936”7237 T 48T A3 661 2728 TTTIT T T3 7720 11515
RTOR Reduction ( (vph) 0 o 470 0 12 0 0 1 0 0 0 12
Lane Group Flow (vph) .. 103 108 465 = 0 ~-"37 M"' 0851 274G 0 337 1663
Heavy Vehicles (%) 2% 7 2% 2% 2% 2% 2% 4% 4% 2% 3% 2% 3%
Turn Type L Bplit pttov _Split __ - Prot 3 Prot__Prot _ 3}
Protected Phases 4 4 41 8 1 6 5 5 2
Permitted Phases - S . s spRinAR m' I
Actuated Green, G (s) ~ 8.0 80 378 4.3 208 617 30 339
Effective Green, g (s) .. 100" .10.0 418 " 83T 318 637 Toora0 359
Actuated g/C Ratio _— 10 2010 0. 42 0.06 0.32 0 64 0.04 0 36
Clearance Time () a0 6.0 6.0 “60T T T 60 6.0
Vehicle Extension (s) T30 3.0 3.0 3.0 " 3.0
Lane Grp Cap (vph) . 168 170 1165 200, . 1071 3172 .o are2
v/s Ratio Prot _0.06 ¢0.06 0.17 0.19 ¢0.56 022_ Tc0.34
Vis Ratio Perm L T T T e T o T g T
vic Ratio B 061 064 040 018 061 0.87 046 0. 93
Uniform Delay, a1~ 431 43.2 7203 7 T4447 __TTTo887 1487 U470 309
Progressmn Factor  1.00_ 1.00 100 1 00 102 061 _ 052044
Incremental Delay, d2 -~ 6.5. 7.5 02 04 07,28 3683
Delay (s) _ 296 508 206  44.8 " 302 118 27, 9 219
Levelof Service” 7 "B~ 0 T C T TUDIIT U TCITB
Approach Delay (s) 26.0 44.8
Approach LOS c DT

Intersection Summary

HCM Average Control Delay
HCM Volume 10 Capacsty ratlo
Actuated Cycle Length (s)

_WHCM .:.L.:e‘_{?!...‘.?’.f. Service

1000

Intersection Capacity | Utlllzatton
Analysis Period {minj .
¢ Critical Lane Group

73 1%

T

15

. ————

~ Sum of lost time (s)

L

Orth-Rodgers & Associates. Inc.

10/10/2006

HCM Signalized Intersection Capacity Analysis




2018 Build

2 1-676 On & 1-876/95 Off Ramp & Chris Columbus Blvd. Friday Peak Hour

ovement |
L4 Configurations o6
ideal Flow (vphpl) . 19
Total Lost time (s)
Llane Util. Factor”

Frt
F[t P rOteCte d .................
Satd. Fiow (prot)

Flt Perm:tted :

Satd. Fiow (perm)

Volume (vph) . .." . 123

Peak hour factor PHF 0.77

Adj. Flow (vph) T~ 160 __

RTQB Reductlon (vph) 0

Lane Group Flow (vph) .

Heavy Vehicles (%) 3%

TunType e sila o R -

Protected Phases N
Permitted Phases _ -
Actuated Green, G (s)
Effective Green, g {s)
Actuated 3 giIC Ratio

Clearance Tlme (s)
Vehicle Extension (s)

oyt

Lane Grp Cap (vph) 0
vis Ratio Prot____

vis Ratio Perm il
v/c Ratio

Uniform Delay, d1
Prcgressmn Factcr
Incremental Delay, d2
Delay (s}
Leve! cf Serwce
Approach Delay f (s)
Approach LOS

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




3: Christian St. & Chris Columbus Blvd.

2018 Build
Friday Peak Hour

T T 2 T

t »~ 1 <

Orth-Rodgers & Associates. Inc.

M&vement WINEN EE W EET A ESREWB[WWBTH WaR IWWNSWNETNERMFSBLMNSBTAISBR
Lane Configurations “ B & M N Mh
Ideal Flow (vphpl) ™—_""1900 1900 1900 "1900 1900 1900 1900 190G ~ 1900 1900 ~ 1900 . 1900
Total Lost time (s) 40" 40 4.0 4.0 a0 4.0 4, 0
Lane Util, Factor _~ " ""1.00_"1.00 MO0 400 081 TT1.007 091
Frt _ 1.00° 085" 1.00 1.00 1.00 T1.00° 0.98
Fit Protected™ ™~ 0.9587_100 ™ o668 095771.007_ T09571.00 % 07,
Satd. Flow (prot) 1770 1583 1787 1770 5081 1770 4991
Flt Permitted ™™ ™ 0.74" 1.00 TTTTT 080 "_":“ 095 100 095 100
Satd. Fiow (perm) 1386 1583 T 1495 1770 5081 1770 4991
Volume (vph) 279 D0 104 _ 1® 3 0205 2320 12 _ 2 2008 _ 284
Peak-hour factor, PHF __ 0.92" 0.92 092" 092 092 092 092 092 0927 082 092 092
Adj Flow (vphy ="~ "—3037 0" 1137 7T T 3T T 07223 72522 1372 2183717309
RTOR Reduction (vph) 0 84 0 0 0 0 0" o 0o "0 18 0
Lane Group Fiow (vph) ~ 303~ 20~ 0 0~ 20~ 0™ 22372535 0 — 272473 " 0
TumType = Pem Perm Pt Prot
Protected Phases™ "7 4 " T "IBL_;_L_ I DU - P
Permitted Phases 4 8 - i o o
Actuated Green, G {s) . 23.3 72337 . 233 7777430 "85 T 12 417
Effective Green, g(s) 253 253 "253 140 805 22 48 7
hﬁtﬁéié'd'@fc_ﬁétid_':"_:_0.25".'_: 0.257 7 7T 7025 __,_”:‘_ 014 7060 002 049 __ . <
Clearance Time (s) 60 6.0 60 5¢ 5.0 4 0 50
Vehicle Extension (s} 3.0 30— 7307 30 ‘30T 3.07 3.0
Lane Grp Cap (vph)____ 351 400 378 248 3074 39 2431
visRatioProt Q2T T Tt T T 013 7¢0.50 7L 000 _c0.50
vis Ratuo Perm c0.22 = o 0.01 o
vicRafio~ o086 0.07 o 005 000 082 T ThosT {0z T
Uniform Delay, d1__ 357 284 283 "T42.3 156 T479 256
Progression Factor_____1.00 . 1.00 __ 100 N_o.'e's"g T 0297 1387 045 "7
Inqremental Delay. d2 19.2 0, 1 ) 0 ] 16.8 1.2 04 19.2
Delay (s) 54977285 ""”"'::__ 2837 458 57 " 6837 308" T,
Level of Service D C I & DA ___E ¢€
Approach Delay (s) . 777~ 837 T T _Tee T 8087 T
Approach LOS D C A C
Interseciion  Sumnmar . I A,
HCM Average Control Delay 21.3  HCMLevel of Service C o
HCM Volume fo Capacity rafic ™ _ 092~ - T 7T T TemTm Tt T T
Actuats_e_d_Qxcle Length (s} 100.0° " Sum of lost ime {s) 80
Intersection Capacity Utilization _ _ 83.5% __ ICULevelofService "~ . _ E. _ -
Anaiysm Period (mln) 15 N )
¢ Critical Lane Group _ e - -
10/10/2006

HCM Signalized Intersection Capacity Analysis




2018 Build

4: Washington Ave. & Chris Columbus Blhvd. Friday Peak Hour
ey v Na s b A M
Moverent MMM =W ES T ESR WWE(MWETEWER WNEU WWNEWINETAINER I SETWNSET,
Lane Configurations % g & XN M % 44
tdeal Flow {vphpl) 7™ 19001900 1900 ~1800 " 1900 _1900 _1900 1800 1900 1900 1800 1800
Lane Width 12° 137 12 J2 %6 12 12 12 12 12 10 13
Total Lost time' (s) __ 7 4.0_740 7407 - S 407 T _":" 40740 T 40 40
Lane Util. Factor _ 095 085 100 1.00 097 081 ~ 100 095
Pt 7T T ™40 1.00 085 T 098 T 4000400 T TT1.004.1.00
Fit Protected ‘095" 095 1.00 0.96 0.95 1.00 095 1.00
Satd. Flow {protj _ ~ —1665™ 1720 " 1583 _ T T2032 7T “": '34337 75084 T "'1652 3657
Fit Permitted 095 095 1.00 0.96 T 095 100 0.95 1.00
Satd. Flow (perm)” 1665 1720 1583 20327 T 3433 50847 7 1652 3657
Volume (vph) 678 0 373 22 2 4 23 327 1852 4 3 1270
Peak-hour factor, PHF . - 0.80 _ 0.92 0927069 069 089_ 0927 092 092 092 089 089
Adj. Flow {vph) 848 0 405 32 3 6 25 355 2013 4 3 1427
RTOR Reduction (vph) 0 0. -0 0 & ~0.— 07707707 0. o "0
Lane Group Flow (vph) _ 424 424 405 T 0 35 0 0 380 2017 0 3 1427
Heavy Vehicles (%) ~ 3% 72% 2% 0% 0% 0% 2% 2% 2% 2% 2% 2%
Turn Type __Split Free Split _ Prot  Prot Prot
Protécted Phases, "8 8 . 4 4 T i1 7T17TTTgT T s T2
Permitted Phases ' Free
Actuated Green, G (s) —. 255 25571000 - TT24T T T 120 M3 T 88T 38.1
Effective Green, g(s) _ 27.5 275 1000 4.4 3.0 423 9.8 39.1
Actuated g/C Ratio .~ 028770987 1.00 ~ ™ 004 T T 0437 (0427 010 [0.39
Clearance Time (s) 60 6.0 6.0 .50 50 .80 50
Vehicle Extension (s} —"30° 30 ~° T7 " T3pT TTTTTTT 30 T30 30 30
Lane Grp Cap {(vph) 458 473 1583 89 4462151 162 1430
visRatioProt.  _~ c025” 025 " " _T7 "TO002 . T " 0.417c040 _ _ 0.00 039
vis Ratio Perm 026 S
vicRatio .. -093 090 ~026 0407 _. o 7085 o.ég{‘”"""‘ 0.02""1.00
Uniform Delay, d1 3537 349 00 46.5 426 27.6 __ 408 304
Progression Factor .. 1.00 .00 100" "__ 100 T T 079 085 T 0.60 0.40
Incremmental Delay d2 246 19. 2 04 29 123 8.1 00 160
Delay(s) .~ _ _ 7~ 5987 s41° . 04 ':'____ ag4 T T 45.9 34.4__*: ~ 244 282
Level of Service E D A D .. ..Bb C c _C
Approach Delay (s} "7~ " 3870 TN LT 4947 T T T 2T T AT
Approach LOS D D ' D B
Jntersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Voiume to Capacity Tatio _:1' SToes T T e -
Actuated Cycle Length (s) 100.0 ~ Sum of fost time (s) 12.0
intersection Capacity Utllization .~ ' 77.1% ~_ "_"iCU Levelof Service” = [T DT T T T
Analysis Period (min) 15
¢ Criticaf Lane Growp - " T T T T T T L .
10/10/2006

HCM Signalizéd Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Build

4: Washington Ave. & Chris Columbus Blvd. Friday Peak Hour

<

ovement SBR

Lafé4 Confi gurations r _
Jdeal Fiow (vphpl} "~ ds00 ~" T T T T T T T T I T T T T L
Lane Width 12777 - '
iTotal Lost time (s) 407 T o _ .
Lane Util. Factor ~ " 100 o _
et | e T — T T T
FIt Protected 1.00 . ]
Satd. Flow (prot] ™™ =1583 "~ T o - -
Flt Permitted 1.00
Satd. Flow {perm) 1583 T T3
Volume {vph) 874 .
Peak’hour factor, PHF ™ 0.89™ - L g .
Adj. Flow (vph) 982 .
RTOR Reduction (Vph) - 0o o I e —
Lane Group Flow (vph) 982 .
Heavy Vehicles (%) ™ ™ 2% - -
Tum Type Free . -
Protected Phases —o © = -~ T T T et s mn
Permitted Phases Free
Actuated Green, G {s) 1000~ __ . - s
Effetgtg_e_g_reen g (s) 100.0
Actuated o/C Ratio __—1.00 - gl - ]
Clearance Time (s) . :
Vehicle Extension (s) —— ' - !
Lane  Grp Cap (vph) 1583 _
w‘s Ratio Prot ——— — . —_. _: : - — i
vis Ratio Perm c0.62
vicRatio _ 0.62 ___ e . _ -
Umform Deiay, d1 0. 0 '
Progression Factor 1.00 L e T
incremental Delay, d2 0.9 . '
Delay (s)__ 0.9 T Emr T ' i s
Level of Serwce A ‘

T maa oL ar ™ - “—

Approach Delay (s)
Approach LOS

— = —_— e tr———

Intersection Summary T

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Buiid
5: -85 NB Off Ramp & Chris Columbus Blvd. Friday Peak Hour
T T 2l S N VL S

ovement EEWNEETM EERWWBIWWET RN NEMINSTAINER WSEU M SECWISE T
Lane Configurations W% o M 5 Mt
Ideal Flow (vphpl) ___~ 19001900 1900°_1900 ~"{900 1900 ~ 1800 1900 1900 1900 1800 - 1900
Total Lost time (s) 40" 4.0 S 40 40 40
Lane Util, Factor ~ ™ 097" T 1.00 T T T 9T T YT 1007 0.91
Frt - 1.00 085 1.00 "1.00" 1.00
Flt Protected ™ ~ =77 0,95 T T _ 400 T meoams w60 T T 095 0 1.00
Satd. Fiow (prot} 3433 1583 5085 1805 5036
Fit Permitted ™_ ™ ogs__: Sooleo T T TR U660 TT 7T "ges 1,00
Satd. Flow (perm) ~ " 3433 1583 5085 1805 5036
Volume (vph) 476 _ 0_ 378 _ 0 0 0 0 1686 __ 0_ _9 0. 1663
Peak-hour factor, PHF ~ 0.94 092095 0. 92 0.92_092 082 092 092 044 092 097
Adj. Flow (vph) "7 "~ "506 T 03087 07T T 0T 0 T 01833707 20770 1714

RTOR Reducfion (vph)'" t_:__‘ o o '0; "d_ 00 0 L0 _0o o o
Lane Group Flow (vph)™ 75067 "~0 "398 " "0 To0. o T 0 183370 T 020 1714

Heavy Vehicles (%) 2% 2% 2% T2% T 2% 3% 2% 2% 2% 0% 0% 3%
Turn Type o Prot_ __ Free __ . _ e——o i _Prot Prot .
Protected PI}ases 3 o ) _ 6 &8 5 2
Permifled Phases ~ T 7. Fige T T T T T T e -
Actuated Green, G (s) _ 22.9 1000 ) 58.3 28 66.1
Effective Green, g (s}, .. 24.9 1000 T M T g3 T 38 e
Actuated g/C Ratio 0. 25 1.00 0.59 0.04 0.67
Clearance Time () w—.. 6.07. . T Te—— S50 T T U507 5.0
Vehicle Extension (s) 3.0 _ - 3.0 30" 730
Lane GpCap (vph)  856__ _ 1583 _ _ _ _ _ _ 3015___ 69 3379
v/s Ratio Prot c0.i5 _ o 0.36 " § 0.01 ¢0.34
¥/s Ratio Perm ™~ _..__'“‘“’i“:_"’“" 026" T T T T T T T
vic Ratio__ 059 0.25 - i 0.61 029 __0.51
Uniform Delay, d1” ™" =331 _ 00 T Tt T T T80 L T 468 82
Progressnon Factor 1.00 1.00 R, B 117 0.47
Incremental Delay,d2 —_ 4.1_  ~ _ 04 o T T T 08l T T4 03
Delay (s) — 351 2 04 ) oL _4‘6 L 56.1 4.2
Level of Sefvice™ ™ G T T AT TR x e mw Sy s e =y
Approach Delay (s) 19.3 0.0 4.6 4.8
Approach LOS_ * T T BT TTTT T AT T T TITTAT I T TIITTA
Intersection’ Summar_
HCM Average Control Delay _ 76 ____HCMLevelofService, =~ A =
HCM Volume to Capacity ratio 0.81 . o -

Actuated Cycle Length (s}~~~ ~7100.0 ____“Sumoflosttime ()~ . 120 - THer —=
Intersection Capacity Utilization 528% ICU Level of Service A _

Ry Paad ] e S (USROG A ey

¢ Critical Lane Group

10/10/2006
HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Ing.




2018 Build
5: 1-85 NB Off Ramp & Chris Columbus Blvd. Friday Peak Hour

4 |
Movement IR

L Conhi igurations

Ideal Fiow (vphpl) ™ _TTigpp ™7 T TRt e T T e e 3
Total Lost time (s) : o

Lane Util, Factor ~_~ "7 "™ T e o ommm st oo oo
La e a

FitProtected_ " oo T T T mommm e e T
Satd. Fiow (pro) _ - B -

Fit Permitted ~ " "~ T m—— o
Satd. Flow {perm) T o -
Volume {vph)  _ __ .0 _ e J—
Peak-hour factor, PHF  0.92

Adj. Flow (vph) "“‘“""_:0*_ LT L L T LT T
RTOR Reduction (vph) 0

Lane Group Flow (vph)_" =~ 0 =~ T T o
s Voo -5 _ e e m— - e
TumType e e — e —
Protected Phases . o

Permitted Phases A

Actuated Green, C'(é')_ _
1 Gree e ey —— ———— oo o s s s —_—

Effective Green, g (s) .

Actuated ng Ratio __'_- _- _-__ T - -
Clearance Time (sy .~ .~ ~ o~~~ ~ T~ o T oo _ T -
Vehicle Extension (s) ' .
Lane Grp Cap (vph) __ e i o e e Pt . b s = o R
v/s Ratio Prot o i

v/s Ratio Perm _ s T_ e — ,..; e —— T__,,_.'_: :.._. T j
vic Ratio

Uniform Delay, d1 o o . ToA
Progresslon Factor _ _
Incremental Delay, d2 - :,_f#___ “ _: T “.._.. ,.._ D -ﬂ.-_:ﬁ :—T-:
Delay(s) . . - — . . S
Level of Service™ _ L L T T T T I
Approach Delay (s) — e — o ——;

Approach LOS _ O S

Intérsection Summa_

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Build

6: Reed St. & Chris Columbus Blvd. Friday Peak Hour
T TR 2 T N SV

Movément N 6 W ST EEREWE(WWET L WER I NE(MINE T NSR W SEU ISE WESET,
Lane Configurations _ LI | r ¥ _ N M 5 Mb
ideat Flow (vphpl) © ~ 71900 1900~ 1900 _1800 " 1900 1900 T1900 T 1900 1900 1900 1900 1900
Lane Width 14 13 12 7 127 3T 20T 49T a2 100 10 10
Totat Losttime (s) .~ _ 40 40 740 740 40 _ . TTT40TT40_ T TUT4O0TTT4A0
Lane Util. Factor 095 095 100 095 095 100 091 100 0.91
Fri™ 07 T T TTTTR.00 7100770857 01.00 70927 T T T 00 00T T T 100 T097
Fit Protected 0.95 097 100 095 1.00 095 1.00 095 1.00
Satd. Flow {prot) 1793 1767 "1563° 1698 1896 _ 162074899 T "™ 1520 4605
Fit Permitted 095~ 097 100 0985 100 085 100" 0.95  1.00
Satd. Flow (perm) ™ "~ 1793 1767 1583 “1698 T1696™ 162074899 T T TTT650™ 4605
Volume (vph) 243 43 143 48 42 50 174 1382 19 13 87 1664
Peak-hour factor, PHF 0.92°" 092 ~092 084~ 084 084 075 080 047 092" 087 =097
Adj. Flow (vph) 264 47 155 57 50 60 232 1728 __ 40 14100 1715
RTOR Reduction (vph), ~ 0 . 0 . 38 .. 07743 70 _ "0 2™ 0" 670 "28
Lane Group Flow (vph) 154 157 17 57 67 0 2327 1766 0 0 114 2031
Heavy Vehicles (%) T2% 2% %1% T A% 1% 4% 2% 2% 4% 4% 3%
Tum Type Split pttov  Split Prot Prot Prot
Protected Phases —_ ™~ "3~ 3 T31 T 7 Ty T AT T T ';54. 5 T2
Permitted Phases o '
Actuated Green, G (s) _ 13.5_ 135 3257 66 6.6 . 140 4598 .. T 120 439
Effective Green, g(s) __ 155 15_5 345 86 86 150 489 T30 449
Actuated g/C Ratio "~ _0.16 ~ 0.16__0.34™_0.09° "0.087 " " T015_047 ___ "f"""'013 "0.45
Clearance Time(s) 6.0 60 60 6.0 50 5.0 50 5.0
Vehicle Extension (s) ~ 3.0° "3.0° "7 T30 3077 7T 3.0 T30 3.0
Lane Grp Cap (vph) 278 274 _ 546 146 146 243_2298 211 2068
vis Ratio Prot __~ "~ ""0.09 c0.097 007 0.03 c0.04 T " c0i4 036 T 0.07 c044

v/s Ratio F’en'n

VicRatioT __ T 055 G857 0.217 039 046 ... 085077 . . 054 7098
Uniform Delay, d1 _H_ng _39 2 _23 2 432 “435 _ _42 27 220 407 272
Progression Factor ~ __ 100, 1.00 _"1.00 1.00 1.00 '"_‘_"_‘j_f 069" 050 '“'"__'_ 077 7031
Incremental Delay, d2 24 29 02 17 23 401 24 26 151
Delay (s) CTTTTTA4 TA217TI23.4 7 T44.9 468 T T3 T 13 S™ T T 33 238
Level of Service D. D C o MD _E B cC C
Approach Delay (s)‘__'__"’_:‘:" B8 T T___45:5'5‘_“:f”; [ % S
Approach LOS D D B o
Intersection Summzry I
HCM Average Control Delay 242 HCM LevelofService =~~~ C _

HCM Volume to Capacity ratio . ___ ~ 0.81 .7~ '_ o o m————
Actuated Cycle Length (s) 100.0 Sum of lost time (s)_ 12, 0_ . i
intersection Capacity Utilization —__ ~ 72.5% _ _ ICU Level of Serviee . . .. C~ T — ™= ™
Analy5|s Period {min) 15

iy B ety = aadmr e s g - - T e ——um—

¢ " Critical Lane Group ___

—__— - Mmoo ot e——wwmi . el - - U o mmiam . mee— o el

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc,




2018 Build

6: Reed St. & Chris Columbus Blvd. Friday Peak Hour

"y
Movement SBR
4oy Configurations o - R
Ideal Flow (vphpl) ~ T 1800 ™=~ "™ T TrTTrTe e m e ocmmem oo 7T .
Lane Width 12 o . . .. N —
Total Lost timé {s) "= "7 7T T T v e e e s ey
Lane Util. Factor . _ —— -
Pt e T A e T T T
Fit Protected _ -
Satd. Flow (prot) ~_ —~ T T T T T T T T L2
FIt Permltted _
Satd. Flow {perm) " o _"' - - -
Volume {vph) 276 ' .
Peak-hour factor, PHF ™™ 0.80 = T T T v T e e
Adj Flow (vph} 345
RTOR Reductlon (vph) "o T “:....._....... ‘:-::- .:_»_ o _u_ — -:-m . T
Lane Group Flow (vph}) 0
Heavy Vehicles (%) =~ 0% ™ =~ =" T - - T -
Turn Type - : _ - - sy
Protécted Phases - T e
Permitted Phases . e . e
Actuated Green, G (s) o - - -
Effectwr_.- Green, g (s) }
Actuated g/C Ratig = .~ T = ™ o e o e
Clearance Time (s) _ B B )
Vehicle Extension {s) ™ B oo - o ™
Lane Grp Cap_ (vph) ___ . R . . - e
V/s Ratio Prot T e - _— - T e T
w's Ratio Perm L ——— . e st
vicRatio " T T . A
Uniform m Delay, d1 - . ._... - ————
Progresmon Factor e _ :__:_m,_ T - o ;T: AR ,,,_- - . S
lncremental Delay, ¢2 o _ - e = m————
Delay(s) ... .. . oo T oo . e e
Level of Serwce ' e § .
Approach Delay (s} e e et A e e ——— = n = a4 __M*

Approach LOS

Intersection Surmmary TN

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Build
7: Dickinson St. & Chris Columbus Blvd. Friday Peak Hour
2 ey oAt A2 MY
Movement MEEERNT S| W ESTE EERWWEWE T EWER IFNETWNETINNER INSETWISETINSER
Lane Configurations 4b ol Lol b 4
Ideal Flow (vphpl)-_ ‘1900:1'909:_'1.900 19601900 1600°_1500" 1900 1900 1900 T 1900 . 1900
Total Losttime (s) 40 40 40 T T g0 407 40
Lane Util. Factor —_——— = 6.91__0.91 "0.88 091, " 087_095
Frt T 095 0.85 _ 0.85 1.00 100 1.00
Fit Protected 099700 T 00 T 00T T T 0.95 T .00 ™
Satd. Flow (prot) 3193 1441 2787 4966 73433 3539
FitPermitted - .~ 099 1.007_ T TTIO0T T TTT4.00T T "T85 100 T Y
Satd. Flow (perm) 3193~ 1441 2787 4966 3433 3539
Volume (vph) _ —3r_ 172, 331 _ 0 O _ 67 0_1469__ 50 __ 93 _1783

0
Peak-hour factor, PHF 0.92° 092 0.92" 092 082 092 0.75 0.82 o 92 o 92 T .84 084
Adj. Flow (vphy — . 40 187 380 0 O 73T 0T8T BT I0 T 2123 0
RTOR Reduction (vph) 0 65 180 0 0 64 0 30 0. 0 9

Lane Group Flow (vph)™ .0 _ 285 "~ 870~ 0§ O 1842 -0 1012128

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% _ 4% 4% 4% 2% 2% ""'E%
fum Type Split —PErm_ ) Over o Prot . .
Protected Phases 4 4 ' 1 ' 2 1 2
Permitted Phases” . 4 _ i e C
Actuated Green, G (5) 129 128 10.8 59.3 10.8 593
Effecive Green, g (s} 149 "14.9 T U438 803w 1286037
Actuated g/C Ratio 015 015 0 13 060 013 060
Clearance Time(s) 6.0 __ 6.0 L 60__ 5.0 .60 _50__ %
Vehicle Extension (s) 3.0 30 " 3.0 3.0 30 30
Lane GrpCap(vph) __ 476 215 357___ 2994 _ 439 2134 __
vls Ratio Prot ~ ¢0.09 0. 00 0. 37 - ¢0.03 ¢0.60

< vis Ratio Perm il X" R . -
vic Ratio 0.60 0.27 003" 0.62 023 099
Uniform Defay, d 39.8 377 384 125 30271977 ]
Progression Factor 1.00  1.00 1.00 0.16 0. 88 0.29
Incremental Delay, d2 _ . 20 _ 07 . 00 _ 09 138 )
Delay (s) 418 384 38.2 2.8 gg._s 195"
Level of S&rice T D D T b T AT TG BT
Approacll_Delay (s) 40.4 38.2 2.8 20.2
Approach LOS __’ D 0T AT T T T e
Intersection Summary S S
HCM Average Control Delay 16.2 _ HCM Level of Service _B _ i
HC_:L»A Volume to Capacity ratio 0.82 oL
Actuated Cycle Length (s) 100.0 Sumoflosttime (8) __ . . 120  — ="
|nteur§_e_cyog_(_3:apamty Utilization 69.6% ICU Level of Service C
Analysis Period (min) —__ . 15— o |
¢ Critical Lane Group

1011072006

HCM Signaiized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




: 2018 Build

8: Tasker St. Ext. & Chris Columbus Blvd. Friday Peak Hour
Nt

Movement I /5 W WER WNE T8 NERK M S Sl S B T I
Lane Conrguratlons Bk f*f 1‘1‘1‘ _ S
Ideal Flow (vphpl) T~ 7800 ™ 1500~ 190071900 _ 1800771900 " B T
Total Lost time (s]_' 40 4.0 4.0 o _
Lane Util. Factor ~ .97 ~0.91 - 091 - o 2
Frt 1.00 1.00 1.00
Fit Protected 095~~~ 100" 1007 e T
Satd. Flow (prot) 3433 5085 _ T 5085 . .
Fit Pemitied _~ 7o .95 T 1,00 T e .00 T T T T T
Satd. Flow(perm) 3433 5085 5085
Volume (vph) _ - 184__ _0_1519 _ ©O_ _0_2115 _ _ —_—
Peak-hour factor, PHF 092 092 082 092 082 0.92
Adj. Flow {vph) = 200 .0 {651 TG T 0772209 o
RTOR Reduction (vph) 0 0. 0 0 "o o
Lane Group Flow (vph) ™ 200~ 0 1651 07 02299 . i
Tum Type _ o
Protected Phases g "2 el Suniien T .
Permitted Phases
Actuated Green, G (5) . _.10.8 - .993 59.3 =
Effective Green, g (s) 12,8 60.3 60.3
Actuated g/C Ratio _ - 013 "~ 060 = 0607, e
Clearan_ce Time (s) 6.0 5.0 ' 5.0 '
Vehicle Extension (s) 3.0 3.0 T30 R R
Lane Grp Cap (vph) 439 3066 3066 .
Vis Ratio Prot ~ " ¥ ™™"c0.06_ " 0.32 c0.45 —
vis Ratio Perm ' o i
Vic Ratio 7046 054 0.75 - T
Uniform Dela)[_d1 404 11 7 144
Progression Factor_____1.00 0.49° 0.227 T 1
Incremental De1ay d2 0.8 0.6 0.6
Delay (s) . At 83T .38 —_ 3
Level of Service D A A
Approach Defay (sj ____ 41.1" 8.3 " —38 T R ——
Approach LOS D A A

Intersection Su mmaw_

HCM Average Control Delay 6.6 HCM Level of Serwce

HCM Voiume to Capacity ratio 0.70 o 3

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 269

Intersection Capacity Utilization' ~°"53.4% ™ ICU Level of Service_ AT ”

Analysm Period (mln) 15

¢ . Critical Lane Group. - _ . —— 4
10/10/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




2018 Build
9: Tasker St. & Chris Columbus Blvd. Friday Peak Hour

2N r NNt N Y

Movement | ' . a BUWENEB

Lane Configurations L f’i’ 5 b " M
Ideal Flow (vphpl)__~ ™ 1900 "1900™ 1900 ~19007 1900 1900 11900 _ 1900 1900 1900° 1900 1800 .
Total Lost time (s) 40 40 40 40 40 40
Lane util. Factor _ ‘_j_‘_:_‘_ TTees T T ™0.88T {007 0017 _ .00 095

Fri 0.94 085 1.00 089 1.00  0.99
FitProtected ~ " ™" "TTo99 T T 7T TTTM007T0.95 1.007 7T U095 oo T
Satd. Flow (prot) 3274 2787 1770 5031 1770 3494
FitPermitted ” 7 T 0d9T T T TS T 1007 00987 10077777 095 100 T T
Satd. Flow (perm) 3274 ' 2787 1770 5031 17703494
Volurne (vph) 89 88 _ 122 0 0 126_ 30_,1297__ 99_ 93 _1928 178

Peak-hour factor, PHF 089 089 089 092 082 092 77092 0982 0.92 092 099 099
Adj. Fiow (vph)™ ""‘: 10077799 13777 70T T 0T {37 33771410 7108 T 101 Ti947 T T80
RTOR Reduction (vph) 0 119 0 0 0 227 o 8”0 0 6 0

Lane Group Flow {vph)™ 217 0T 0 70 157 "33 151077 0 101 2121 T 70
Turn Type _ Spht Over  Prot Prot
Protécted Phases ™ T~ 47 TA T T T T AT T T 2T 4T T8 T
Permitted Phases o o

Actuated'Green, G (s) . .~ 11.0 _ __u 363750627 T U037 68.0 ﬁ__"‘_'
Effective Green. g (s) 13.0 113" 6.0 637 11.3  69.0
Actualedg/CRatio . ™~ — 0437 " T """ "g41_006 . 064 041 Gso ™
Clearancg_'t][ne (s) ) 6.0 _ 50 50 50 50 5 0
Vehicle Extension (s)~ — 3.0 =77 TTTT T30 a0 T 3.0 < X T X
Lane Grp Cap (vph) 426 315 106 3205 200 2411

o e U S e e 4 e S

w’s Ratio Prot " L -‘“-a-nn-: c0.07 _
v/s Ratio Perm '

U001 0027030 . _ 7006 c061 -

-y

vicRato . _ ~ 051 005 031047 T051_088 " .
Uniform n Delay, d1 405 o 39.6 45 0 9.4 417 122 _
Progression Factor . 1.00 . . "7 400 40071007 " 123770727 T
Incremental D De!ay__, d2 ) 1.0 0.1 16 05 1.3 34 B
Delay (s) ~ . ”_’““_:" T ITAsTTT T T 3067466 0.9 :__ TTTTUE2e 22 T
Level of Servuce . D . _ D‘_ D A ) _p . B_ _
Approach Delay () ~ "7 ' 415 T " 38 T T T T 07T __'_', C_daTT
Approach LOS D D B B

ntersection Summary

HCM Average Control Delay 15.8 _ _I_jiCM Level of Service B

HCM Volume to Capacity ratio _ . . 0.78 " _ e
Actuated Cycle Length (s) o 100 0 “Sum of lost time (s) . 8.0 N

Intersection Capacity Utilization ___~ '81.2%" ~ ~iCU Levelof Service " ~—"Bb ~ """ =~ 3
Analyms Pericd (min) 15

e TR TR g cw S e ae MO .n T TTOT T a1 A v e A T D e e—

c. Cnllcal Lane Group

e e o im  —. = _mw_ L, = LN e—— w4 YW wT W — T R |

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Build

10: Morris St. & Chris Columbus Blvd. Friday Peak Hour
i 2 N SN B 4

KMovenent IR © 51 W SR INNE NG TN SE Tl SER I
Lane Configurations - LI o r
ldeal Fiow (vphpt) 190071900 1900 1900 1900 1900 - T S
Total Lost time (s) T T 407 a0 40 407
Lane Util Fagtor "™~ " """ 7 160™0.61770.81 100~~~ TTUem o ro ot o oy
Frt 1.00 1.00° 1.00° 0385 o
Fit Protected ™ i 68571007 t00 100 T T A
Satd. Flow (prot) 1770""5085 5085 1583 _ B
FitPermitted 7~ ™ ™ " 770957 1.007_1.00 100 _TT_T- o v oT
Satd. Flow (perm) 1770 5085 5085 1583
Molume(vph) .~ 0 __  0O_, 185 _ 1426 _1584 _ 466  _ o e . .
Peak_ tlogr factor, PHF 0 92 0.92 0 92" 092 092 0.92
AdJ. Fiow {vph) __o__ TTI0 T 20715850 Thf22 T RO7_TT T T T T om oo
RTOR Reduction (vph) "0 0 6 0 0 __ '
Lane Group Flow (vph) ™ 0 o= 07201 1550 TH723T 507 o™
Turn Type Prot Free )
Protécted PRasss - :“““ Y S S e S
Permitted Phases Free _
Actuated Green, G (s) __ " 25.07100.0 7-65.0 “100.0 o - -
Effecp_\ie G[een g (s)_ o 260 100 0 680 100.0 _ - _
Actuated g/C Ratio __ _;_ T 026 _"100 0e6 “f00 — T T T — T
Ciearance Time (s} _ 50 50 50 o
Vehicle Extension () 3T s g g T e e e T
Lane Grp Cap (vph) _ 460 5085 3356 1583 ; o .
VIS Ratio Prot " T7" T T 00197 (0,30 03¢ T T T T T T e Tt
w‘s Ratio P Perm o 032 . - .
VicRatio . T T T T 0447 0.30_0.61 032 i - K
Uniform Delay. di1 o 30 9 0. 0 8.7 0. 0 _ )
Progression Factor~ . _ 100100 077_1.00 . =~ - -
Incremental Delay_,_ d_2 . _ 7 _.0 27 037 03 _ _ _
Delay (s} T T e 02" 1103 T em————
Level of Serwce C A A A o
Approach Delay (s) . 0.0 — 38 55 _ T T e T
Approach LOS A A A

Intersection Bummarym

HCM Average Contro! Delay 4.8 _ _ _HCM Level of Service _ o
HCM Volume to Capacity rafio .~ . 048 oot n
Actuated Cycle Length (s) "T100.0 Sum of lost tlme (s) N 8. _0_ e -
intersection Capacity Utilization _ ~58.1% __ ICU Level of Service . . ... _ B .~ ™ "
Analy5|s Period (min) 15

¢, Critical Lane Group

= te—ine— T e ST

Orth-Rodgers & Associates. Inc.

10/10/2006
HCM Signalized Intersection Capacity Analysis




2018 Build
11: Morris St. & Water St. Friday Peak Hour
A N ¢ At A2 S
ovement 'EBELR EESTE EBR MWEBLWWBT BRIEMINE M NETENBRIESE " SBETM SBR
Lane Configurations 1 q
\deal Flow (vphph) = ™" 1900 1800 1900 1900 1800 "1800 190071900 1806 1900 1800 1900
Total Lost time {s) L 4.0 _40 o L
Lane 9?“..!’.@0!9_;": — L T too T '”1 00 LT LT
Fr o _ 098 T 100 ” -
Fit Protected ™. = T TTmTmmOTTEEq000 TUT 0 Thpee T e oMM TS
Satd. Flow (prot) ) T 1835 1852 _
L A s B X
Satd. Flow {perm) ' o ' 1835 1852
Volume (wph) _ .  0__ 0_ 580 71 57__435_ 0 0. 0 0

0. .0 .0
Peak-hour factor, PHF 092 082 092 092 092 092 0 92" 002 _ 092 T0.92 092 092
5 ¢ Ude U

Adj Flow(vph) _~~ Q- 0T O 0830 77 _ 62 4737 0 0 0

e .. e 1

0 0 0
RTOR Reduction (vph) 0 0 0 0 3 0 0 5 0o 0o "o 0
0 0

Lane Group Flow (vph) ™~ 0 07" 0T 0774 T 00T 530 ¢ o0 "To0 7
Tum Type L USplit - —_—
Protected Phases . ST et D Tl S !
Permitted Phases ] _ o - . B )
Actuated Green, G (s} _____ . . _ 683 " T sy T~ T Tl
Effective Green, a(s) . m 663 L 357 i
Actuated g/C Ratio -~ "~ U060 T g T T e e
Clearance Time (s) ) 5.0 5.0 )
Vehicle Extension (s~ — " "3p —_ T rzo— TTT_ i '
Lane Grp Cap (vph) . e M106 __ .80
visRatoProt .. _ T 7T 7T Te0.38 0 T T oD29 oo
vis Ratio Perm ~ L 7 ' L _ .
vic Ratio . N _ o o084 _—T T T Tpes_. T
Unlform Delay, di ) 141 35.1 . i
Progression Factor _. - — 00, 00 _ . T
Incremental Delay, a2 28 142 ) . L
DBy (S) . s e o L 89 TTTTTT Ta T T
Level of Sgrwce__ o i L B_ . D 3
ApproachDelay(s) . 00 7 _T T TMe9 T T T 4937 T 7 700
Approach LOS A ' B D . A
lntersecnon Summary_
HCM Average Control Delay 308 HCMLevel of Service _
HCM Volume to Capadity rauo“___ _________ JogeT T e T T T T
Actuated Cycle Length(s) . _ 1100 Sum of lost time (s) 80 N
Intersection Capacity Utilization” " 67.5% . ICU Level of Service™ ~ :C:";_H_"__ .
Anafysm Penod _(min) 15_ e . e
¢, Critical Lane Group — " T T T T T T T T T e — )
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



2018 Build
1: 1-95 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
A ey v N a2

overnent EE(WFEETEM EER B BTEWBR N NBU NNBLWE NBTENBR Tl SELW SBT|
Lane Configurations ) 4% _ 3 _Mb N M
Ideal Flow (vphpl) ™ 7600 1900  “1900° 1§00 "1900 1900~ 1900 1900 71900 1900 1900 1900
Total Lost time (s) ' 40 a0 T4 0 40 40
LaneUtil. Factor _—  ~""°_ "~ % 7 T T 085 T T T T100 0917 C _ 1.00 091
Frt 094 1.00 0.99 1.00  0.99
Fit Protected T T T T T a8 T 005 100 T 0.95771.00
Satd. FIOw(prot) ' S 3308 ' 1788 5036 1736 5046
FitPermitted = "7 "7 T T T T 7088 TTT 71700857 1007 0095 1.00
Satd. Fiow (perm) 3308 1788 5036 1736 5046
Molume(wph) .~ 0 O0_- 0 11_ 3 10 __6__593 1186_ 66 _ 30 1440
Peak-hour factor, PHF " 092 0.92 “092 064 064 064 ozs 095 082 066 _ 065 085
Adj. Flow (vph) =™ " 0 " 0T TT0TI7 T 5777167 T2477 6241446 100 T 46 1694
RTOR Reductlon (vph) o0 0 0 15 0 0 0 12 D 0 5

Lane Group Flow (vph) ™~ 0 0T T, 0 T2 T 0T 48T 15340 46 11796

Heavy Vehicles (%) 2% 2% 2% 0% 0% 0% 0% 1% 2% 2% 4% 2%
iTum Type it e P POt _Prot .. POt
Protected Phases X 8 8 11 6 5 2
Permitted Phases ~ " T T T T T U TR T T T T O
Actuated Green, G[s) " } 4.2 _._46.0 70.0___ _ 29.8 538
Effective Green, g (s} __ 82 _ 470 "7T.0 T T 308 548
Actuated g/C Ratio o ~ 0.05 70397 0.59 0.26 0.46
Clearance Time (8] o o e T 0 T T ™™ 50 50, 7 50 50
Vehicle Extension {s) 3.0 T30 3.0 30 30
LaneGrpCap(vph) _  ___ o . Vi 700 __2980 . 446 _2304
vis Ratio Prot o R c0.01 €036 030 70.03 c0.36
Vis Ratio Perm T T T T T T T T TR e e T -
vic Ratio L . 013 ) ) 093 051 _ " 0. 10 0. 78
Uniform Detay, d1.___ . _ . T BA3T T T T8 T1447__ T 3447215
Progression Factor 1.00 1.09° 0 45 .00 1.00
incremental Delay, d2~ ™~ T T T T 04T T T 59 05T T T T 27
Delay(s) ; o 547 539__ _70 o 342 L 302
Levelof Service " 7T T T T TTTTTDC T T T b TAT T el C
Approach Delay (s) 0.0 54,7 20.8 30.3
ApproachLOS _~ " - T TTLAT T T TTTTDL ) e T Tttt YT
IntersechrT‘Summary—
HCM Average Control Delay _ .. 254 HCM Level of Service <
HCM Volume to Capacny ratno o 081 o o
Actuated Cycle Length (s) " T120.0 77 Sumoflosttime(s) " . _ 20 T T T ™7
Intersection Capacity Utlluzatlon 78 8% cu Level of Service o o
Analysis Period (min) " "~ M -
¢ Critical Lane Group

10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Build

1. 1-95 NB On Ramp & Chris Columbus Bivd. Saturday Peak Hour
<

Aovement SBR
14 Configurations _ _
ideal Fiow (vphpl) ™™ = 16067 _ o m— : i |
Total Lost time (s) _ o B o L
Lane Util. Factor " o Tm— s
Frt ) — -
Fil Brotected o o T = - I -
Satd. Flow (prot) )
Fit Pemitted . o o e R |
Satd. Flow (pern'l) : '
yolume (voh) ... . 89, o . - S S, B
Peak hour faclor PHF 083 _ L i
‘Adj. Flow (vph) " = {07 - - o
RTOR Reduction (vph) 0_ o _ e _ '
Lane Group Fiow (vph)~__ -0~~~ —— - "
Heavy Vehicles (%) 0% )
iTum Type - e . i e s
Protected Phases ) . —_
Permitted Phases -~ . _ A ki

Actuated Green, G (s)

—— - = —

Eﬂe Ctlve Greer.‘ g (S-) I rerdden u. I R it L T st s i e L b L., AL s el M SR -— - el —— -—g
Actuated g/C Ratio '
Ciearance Time (s) . c i

At _ L e, il il el

Vehicle Extension (s)

LaneGrpCap(vph) . . . . . e . : S
'w’{s Ratio Prot o .

Vs Ratio Perm T ' . - o
vic Ratio

Uniform Delay, 61 —_— uelinily — it .
Progression F FactOr _ e

Incremental Delay, d2 —— L L _ I
Delay (s} '

Levet of Serwce L - —— o e d
Approach Delay { (S) . .

ApproachLOS _~ ~ _ o o ' o

ntersection Summary :

101 0/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2:1-676 On & 1-676/95 Off Ramp & Chris Columbus Blvd.

2018 Build
Saturday Peak Hour

e R AN

t 2 4 4

Movemeni IR F 5T 5T EER WWELNWETE WBR W NELWENS T NER IFSBIWINSETINSBR
Lane Configurations % &_ [ _ 4b oMb N M

ideal Flow (vphpl) "~ 1600 " 18007600 __ 1800 ~"1900 _"{900™. 19007719007~ 1900 1900 1900 _ 1900
Total Lost time (s) 40" 40 40 40 40" 407 40 4.0
Lane Util, Factor ™ ~0:95 - 0.957 088" _———0.95 """ 087 7091 " T 10077091777
Fri 1.00" 1007085 0.96 100" 1.00 100" 099
Fit Protected 0957096 100 ™ge8 085 100  __ —08577700 T °
Satd. Flow (prot) 1665 1685 2814 3323 73467 5074~ 1770 ~ 5071

Fit Permited ””_""=" 0.95" 0.96 ~1.00 0.98 0957100 — 046100 _ 3
Satd. Fiow (perm) 1665 1685 2814 3323 3467 5074 180 5071
Voume(woh) __ . 151__ 16 _785 19 13 _ 12 732 1685 __ 28 16 __1325_ 116
Peak-hour factor, PHF _ 0.81 0. 92 7080 o 92 092 o 92 094 084 092 092 093 089
Adj. Fiow {vph) "'""“""""1';86 T8 2 T 2T T AT T 78 T 2006 30 17 " 1425 130
RTOR Reduction (vph) | 0 0 264 0 12 0 0 1 0 09 0
Lane Group Fiow (vph) ~ 98 105 608~ 0 o 36— 0 77972035 017 1 5_{46 10
Heavy Vehicles (%) 3% 2% 1% 2% 2% 2% 1% 2% 2% 2% 1% 1%
ifum Type . . Spit . _ptrov__Sphit . _ _. ._Prot Perm — 4
Protected P Phases 4 4 41 8 1 6 2
Permitted Phases ™ il T ST A 2 T
Actuated Green G_(s) 149 148 510 5.6 361 815 ) 4 394
Effective Green, g (s) ~ 16.9 169 550 .. 7.6 ~ — 381835 414 _414__ 'f‘?
Actuated g/C Ratio 014 014 046 008 0.32 070 1034 7034
Clearance Time (s) .. 6.0 6.0_ 6.0 60 60— 60 __80___°
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 30 3.0

Lane GrpCap (vph) 234 237 1290 _ _ 210 1101, 3531 _ 82 1749 _ |
v/s Ratio Prot ' 0.06 "b. 06 c0 22 ) 0.0 "c0.22 040" . '0.30

w's Ratio Perm — e il ) e ) 009 T
vic Ratio 042 044 047 017 071 058 0.27 0.88
Uniform Delay, d1 . 47.1__47.2" 225 532 360, .93 —284 370 _
Progresswn Factor 1 .00 T .00 1.00 '1:90 0. ?3 0.5_2 ! 047 044
Incremental Detay, d2 .. 1.2 1.3 0.3, 04 _ —da 04 71 __ 48]
Delay (s) 483 486 2271 53.6 278 752 20.5 210 _
Level of Service ™~~~ =D DT C DT TIC T A e )
Approach Delay (s) 276 53.6 11.4 _ 21.0
ApproachLlO§ = - —¢C DTy o e T

Intersection Summarym

HCM Average Controt Delay 176, HCM Level ofService B e s oo Bt e ee st
HCM Volume to Capacny ratio 0. ?0 : ) v
Actoated Cycie Tength (s} =200 Sun]__o_f iost time (s) 160 e
Intersectlon Capacﬂy Utilization 76.9% Icy Level of Serwc:e 3]
Analysis Périod (minj 15 e e . —
¢ Critical Lane Group
!
10/10/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




3: Christian St. & Chris Columbus Blvd.

2018 Build

Saturday Peak Hour

SR N IR
Movement M £ (W E5 T EER WWEWIWET AWER IINCWINE TAFNER IFSEU IFSETWNSET;
Lane Configurations ‘i 3 & N_tMbh - A1 *H!‘l:)
ideat Flow (vphpl) ™=""1900 ™ 1600 1900 1800~ 1900 1800 ~1900 ~1900_ 190019007 1900 ~1900
Totai Losttime (s) 4.0 4.0 _ 40 ‘40 4 0 __ 40 40
Lane Util, Factor ___ 1.00"_1.00_ 1007 TTT0 0.6 T T 00T 0.9,
Fri ) 1,00 0.86 -0.98 100 1.00 7100 0.97
FitProtected ™ ... 095" "1.00 086 T . 0857 100 T T T T0.95_ 1.00
Satd. Flow (prot) _ 17701627 _ 1774 1805 5080 1805 _ 5004
Fit Permited . .~ 078 100 —— 074 095 100 7 _"0857°1.00
Satd. Flow (perm) 1458~ 1627 1370 1805 5080 1805 _ 5004
Molume(vph) __ . 175__ 2 __ 158 4 . 2 2 _ 192 2251 _ 11 __ .5 _ 17_.1740
Peak-hour fadior, PHF 0.82"70.25 0.89 0,60 050 0,50 0.87 0.84 056  0.62 70.317 095
Adj. Flow (vph) — oo 213~ 8 478 T3 T4 4’ 22T 2680 . 20, 8. 55 1832
RTOR Reduction | (vph) 0 143 0 0 3 0 0 0 o 0 0 26
Lane Group Fiow (vph) 213~ 43 _~_0___ 0 __28 _ 0. 22127000 .~ 0 "63" 2183
Heavy Vehicles {%) 2% 0% 0% 2% 0% 0% 0% 2% 0% 0% 0% 1%
funType . _ . _.Pem e JPrOU_ __Prot__Prot .
Protected Phases 4 8 1 6 5 5 2
Permitted Phases . e e T ,..- T
Actuated Green, G (s)__21.9__21.9 21.9 324746 7.5 60.0
Efféctive Green, g (s) .. 23.9_ 239 U239 234 156 .85 610
Actuated 9/C Ratio 0.20 0 20 020 0.19 083 0.07 _ 051
Clearance Time (8) ... 6.0 _ 6.0 6.0 50" _50 T 507 _50
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3 0
LaneGrpCap(vph) _ _ 290 324 _ __ 273 347 3200 _ 128 2544
v!s Ratio Prot 0.03 G 12 cO 53 ' 0. 03 cO 44
vis Ratio Perm . ¢0.15 —_0.02 o
vic Ratio ' 073 013" 0.10 064 084 049 oas
Uniform Delay, d1__ 4513985 ™ 393, TL.446 1757 537257
Progression Factor ___ 1.00_ 1.0 7100 083 062 1,40 041
incremental Delay, 2~ 9.3 . 02 _ .. 02_ .. 25__19 e 27
Delay (s)_ 543 39.7 - 394 393 128 , 770 133
LevelofService” ~—— —b- D__ " " "0 T T D TIBITTTT T TETTB
Approach Delay (s) 47.5 39.4 14.8 15.0
Approach Los D D e B

intersection Summary

17.4 ____HCM Level of Service B

HCM Average Control Delay —_— 5
HCM Volume to Capacity ratio 0.82 B,
Actuated Cycle Length (s} "120.0 . Sumof lost time (s) _ L 80_ .
Intersggypp_c_i_aggg_tgy Utilization 75.0% ICU Level of Ser\nce D
Analysis Period (mtn) 15 B o . h}
¢ Critical Lane Group '

E

!

10/10/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized intersection Capacity Analysis

L]



2018 Build

3: Christian St. & Chris Columbus Blvd. Saturday Peak Hour

<
Movement SBR
14eh Configurations . . _ :
Ideal Fiow (vphpl) ~~ 900 7 T Tt T m o o T T
Total Lost time (s)
Lane Ut Factor — = = = e e L T T "
o —
FltProtected =~~~ T T T T T T T T LT L D
Satd. Flow (prot) '
Fii Permitted  ~ e T o LTI L
Satd. Flow (perm) '
Volume (vph) 366 __ i} e e e e S
Peak-hour far;tor PHF 0.97 _ ) e )
Adj. Flow (vph) = =377 T m meee T . T T T
RTOR Reduction (vph) 0 L
Lane Group Fiow (vph)~ "~ 0 7 - S - -
Heavy Vehicles (%) 1%
TumType. | . o e mmmmm o e ———— = s
Protected Phases _ . e -
Permitted Phases " T T T T T T T L i ;
Acluated_ G_[een_G(s} S — — i
Eifective Green, g (s) _ . . _ . T L - A
Ac!uated 9/C Ratio '
Clearance Time (s) . —— __:—__' _ __*_"-__"— : R __:,:_:‘: n m: _:_ 1::..:_ o
Vehicle Extension (s)
Lane Grp Cap (vph) —— i - — -
v/s Ratio Prot . . i = ————
WsRatioPerm T T T T T T s
vic Ratio e o et g ———— s 20 <o i+ i i 20
Uniform Delay, 91~ =~~~ & T e -
Progression Factor e -
Incremental Delay, d2 - o — X : _T_ ____m_ _____ T :. “-":
Delay (s) W e . i} —rr——— -
Level of Service . __f__‘" e
Approach Delay (s) _ . e ' . .
Approach LOS . Ty I :L_m___u_ ——— e

Intersection Summaw—

10/10/20086
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



2018 Build
4: Washington Ave. & Chris Columbus Blvd. Saturday Peak Hour
A ey ¢ v N on N T s
Movement 4 ' ' WNEU WNET NERWSEUWSBL
Lane Configurations % J [l & ﬁ"i H“pp X
ideal Flow (vphpl) _ 71900 "'1900 19007 1900 ~1900 1900 1900 ~ 1900 _1900 1800 1900 _ 1900
Lane Width 127743 T 127 T2 18 12 12 12 12 12 120 10
Total Losttime (s) ~ ~~ 4.0 407 740" "TTTU4QTT T 4G 400 T 40
Lane Util. Factor 7095 095 1.00 1.00 0.97 091 - 1.00
Fri T T 100100085 T T00s T T o0 60, T T 1,00
Fit Protected 095 085 1.00 0.99 0,95 1.00 ' 0.95
Satd. Fiow {prot)_ ™. 1665 17301583~ """ 2019 " 34335083 777 1852
Flt Permitted 0.95 095 1.00 099 0.95 1.00 0.95
Satd. Flow (pe'n_n)""' 1665771730 "1583 7 2019 . 3433 5083 ~ = T TT1{é52
Volume (vph) 584 4477 4 4 5 2 400 1859 3 6 0
Péak-hour factor, PHF " 0.96 ~ 0.25° "0.92"0.5070.33™ 042 081 091 0.85_0.38 075 092
Adj. Flow {vph) _ 608 16 518 8 12 12__ " T2 aag 24877 BT 8 0
RTOR Reduction{vphy 0~ 0~ 0 7 ¢™ 4~ _0 ™o T 000 "o "0
Lane Group Flow (vph) 304 320 518 0 2 0 0 442 2195 0 0 8
Heavy Viehicies (%) ~ 3%~ "2% 2% T0% 0% T 0% 2% 2% T2% " 2% 2% 2%
TumType Split Free  Split Prot Prot ~~ Prot Prot
Protected Phases™ 87 87T T 4 T4 T T T A U6 T T 8TTTS
Pe_rml_tted Phases Free o
Actuated Green, G (5] 238 ~23871200° T T deT T “ ST {89 TTeAE T T s
Effective Green, g (s)_ _25.8 258 1200 68 7209 656 8D
Actiated g/CRatio_ _ 702270227 .00 " 005 T T TTOA7T 0857 T T/ TT0.05
Ciearance Time (s)_ . 60_ 6_0 &0 } 5.0 _5__0_ o 5.0
Vehicie Extension {s) —__ 3.0 3.0 T30 T ™ T30 30 X
Lane Grp Cap (vph) _ 358 372 1583 111 _ .. 598 2779 _ 83
visRatioProt. " 018 c019 . _ 001 '“_"m c0137¢0.43 T T T TI0.00
v/s Ratio Perm _ .63 .
vicRatio ™™ "7 08577086 033" . 019 __ T T 074_079 "0 10
Uniform Delay, d1 _ 452 454 00 541 470 2. 7 544
Progression Factor~ . 1.0 _"1.00 71.00 *_ "~ ° f1.oo_““_'":"_“:'_' 089119 ~ _ 081
Incremental Delay, d2 16. 9 180 06 0.8 35 1y o 3
Delay{s) _ _ | 623633777067 T T 5497 T T 7T 4537275 T T 442
Level of Service E E A D D c D
Approach Defay (s) 7 X N, 805 e
Approach LOS - c D o)
Intersection Summa_
HCM Average Control Delay 284 HCM Level of Service _
HCM Volume to Capacity ratio. 083 __~ [ ‘"“_'_ S
Acluated Cycle Length (s) T 4200 Sum of lost time (s) 80 i
Intersection Capacity Utiization . 83.5% _ _ ICULevelofService ___ . B "~ — """}
Anslyo Poriod (min) i g e . )
¢__Critical Lane Group 7" T T o T o LT T
i
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




. . _ 2018 Build
4: Washington Ave. & Chris Columbus Blvd. Saturday Peak Hour

LanﬁConﬂguratlons 4 F

{deal Flow {vphplj _ =100 ~ 1900___

Lane Width 13 12

Total Lost time {s§ .~ 4.0° _4.077 "

Lane Utll_f_actor ... 095 100

Fn""’ = H:W - 1 00 085 N

Fit Protected 1. 00 1.00 )

Satd. Flow (prot)” ~3657 1583 s - R
Fit Perm nitted O
Satd. Flow (perm) ™" : s
Volume (vph), 1413 402 _ R
Peak-hour facto PHF ™ 0.92"-0.90 e o e s+ e

Adj. Fiow {vph) T i538" s47
RTOR Reduct:on {vph)
Lane Group Flow {vph) 1536 547
Heavy Vehicles (%) ™ 7~ 2% . 2%

STy T

Turn Type , . Free o . e e
Protected Phases 2__ —— e R, L e
Perrnltted Phases ' Free ' .
Actuated Green, G {s) __ 49 7 ~j200° _ oo ' R S &£
Effective Green, 9 (s) "50.7 120 0 ’ '

Actuated g/C Ratio . 0.42_ 1.00. -

C!earance Time (s) 50

Vehicle Extension (s) 3.0 7
Lane Grp Cap (vph) 1545 1583
Vs RatioProt " c042,

v!s Ratio Perm_ L o gg._g:?m _

vic Ratio” =" “’"‘0“99‘;035 RS
Un__l_form Delay, di 345 00

Prbgressmn Factor 0 37 00

Incremental Delay, d2 ) 165 0. 4
Delay (s) ...20477°04
Level of Service C A

Approach Delay (s} _ .21.9. . . B i <
Approach LOS C

Intersection Summary |

10/10/2006
] HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc. .




2(318 Build
Saturday Peak Hour

5: 1-95 NB Off Ramp & Chris Columbus Blvd.
4 \ v

Movement

Lane Confi guratmns r .Hq:,

Ideal Flow (vphpl) ~~~ ~"1800 ~1900 71800 1606071900 ™ 1900 “"1900 1900 1900 1800 ~ 1900 :1900
Total Lust time (s) T 40 40 _ 40 40 40
Lane Util. Factor = 0.97 7777100 " ST T .00 1091
Fri 100 - 085 ) 100 1.00, 1.00
Fit Profected U095 T T T T T 0 T T T 0.95071.00
Satd. Flow {prot) 34337 1568 5085 1805 5136
Fit Permitted "~ 0.95 400 T T e T Mool 0.850 .00
Satd. Flow (perm) 3433 1568 ' 5085 1805 5136
Volume {vph) | Lo 450 "0 428 0 0_..0__ 0 1777, 0 .27 0 1871
Peak- hourfactor PHE 076 092 07270027092 092 0927 092 082 026 _0.26 0.96
Adj. Flow (vph) _ 592 IO TT504T TTO T O IO T 07932 T 1071040 1949
RTOR Reduction (vph) ‘0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) T 5927 0 ™™ 8g4™ “07 T 0. 0. 079327 00 T"104" 1948

Heavy Vehicles (%) 2% 305 3G, 2% oo e T 2% 2% 2% 0% 0% 1%
Tumn Type | ot __ Free.. .. L e Prot  Prot o o
Protected Phases 3 '

Permitted Phases e “Free -

Actuated Green, G (s) 253 1200 . 837

Effective Green, g (s} —.27.3" __ 1200 __ ~ e T T T TR L 1.9 84T
Actuated g/C Ratio T 023 1.00 o 011071

Clearance Time (s) " 6.0 i e, 9.0 5.0
Vehicle Extension (s} 3.0 3.0 3.0
Lane Grp Cap (vph) . 781 1568 . 194 3825
vis Rauo Prot 07 o 0.06 ¢0.38
vis Ratio Perm@__:_:‘__m "0.38 T
vicRato 0.76 0.38 0.54 0.54
Uniform Delay,d1___ . 433~ 0.0 507784
Progressmn Factor - 1.00 1.00 1._(}_7 0. 18’
Incrememal Delay, d2 4 2_ 0.7 — _1_.-.-(.._.. .0._-.3?
Delay (s) 4? 5 0.7 71.3 1.8
Level'of Service T A
Approach Delay _(s) 5,3
Approach LOS ~ A

intersection Surmmary

HCM Average Controi Delay

~98____ HCM Level of. Semce — A

HCM Volume to Capacity ratio 0 69 o N
Actuated Cycle Length (s) .~ " 7"120.0 7000 8um of lost time (s) "~~~ L 2.0 T
intersection Capacity Utlllzatlon 55.7% ICU Level of Sewlce B
Analysis Period (min) " 15 g et o
¢ Critical Lane Group '

10/10/2008

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




_ v . 2018 Build
5. 1-95 NB Off Ramp & Chris Columbus Bivd. Saturday Peak Hour

L4 Configurations _ _
ideal Flow (vphpl) ™300 =7
Total Lost time (s) )

Lane Util. Factor

A T

— . [RPr. L

A——t

Satd. Fiow (perm)

Molume (vph) -

Peak- hour factor PHF 0.92

Ad] F|gw (Vph) o ¢ TP - e
RTOR Reduction (vph) ___0

Lane Group Fiow (vph) _ ~ 0 to e A . i
Heavy Vehicles’ (%) 0%

Jurn Type "o s o :

Protected Phases
Permitted Phases
Aciuated Green, G (s}
Effective ¢ Green, g (s)
Actuated g/C Ratio
Clearance Time {s) __
Vehicle Extension (s)
Lane Grp Cap (vph),
v/s Ratio Prot

v/s Ratio Perm_ _
vic Ratlo

Umforrn Delay, d1
Progressmn Factor
Incremental Delay. Jd2”
Delay (s) ) ,
Level of Service . . - i o e e i
Approach Delay (s) )
Approach LOS

Intérsection Summary B

10/10/2006
HCM Signalized Intersection Capacity Analysis
Crth-Rodgers & Associates. Inc.




2018 Build
6: Reed St. & Chris Columbus Blvd. Saturday Peak Hour

l .. o

% b N Mh n' b

Lane Configuratio . 4
Ideal Flow (vphpl) 7,277 7600 "1900771900 11900 71900 11900 7 1500 ~1900 Z1900"7 190077100 1900
Lane Width 14713 12 12 13 12 10 11° 127 10~ 10" 10
Total Losttime (8) _rme 4.0 4.0 7 " 4.0 7T 4.0 T4 0T A AT T T 404D,
Lane Util. Factor 0 .95 095 1 oo T 00 1.00 1.00  0.91 7100 0.9
Frt _ ) 1.00-0.85 _4.00 0900060 T T 10077 0.08
Fit Protected 097 1.00 0 95 1.00 0.95 1.00 085 1.00
Satd. Flow (prot) ATTT TGS TATTO 4775 T U836 4900 T T T 165274657
Fit Permitted 065 0. 97 100 095 1.00 0.95 1.00 T 05T 1.00
Satd. Flow (perm) o 1793 1777 = 1615 1770 4775 ™ {636 74800 T """ 1652 4657
Volume (vph) © 210 42 177 47 30 89 215 1495 22 2 102 1961
Peak-hour factor, PHF \— 0.87 " “0.83" 1,00 0.70 . 0.50 . 0.65_ 092 _0.80 - 0.47_~0.60 . 0.60 0.94
Adj. Flow (vph) 241 5T 67 60 106 234 1869 47
RTOR Reduction (vphy. ... O o sy e T T 3 0 1 17
Lane Group Flow (vph) _ 144 148 150 67 114 0 234 1913 0 0 151 2392
Heavy Vehicies (%) ™ 2018 0%~ 2%~ 0% 0%~ 3% 2%™ 2% 2% 2%
Tum Type - . Split pttov  Split ~ Prot. Prot Prot )
Protected Phases = _ 37 3. 31, 7 . el 5.5 2
Perm_l_g_ted Phases _ o
Actuated Green, G (8] mr 13.6 138~ 06,8 —— 8.3 B3 T {79 7563 1957 579
Effective Green, g (s) __ 1 5.9 159 388 103 10 3 189 57.3" 205 589
Actuated g/C Ratio __ o 0.13 0320007009 " 0.16..0.48 0.17 049
C_?_Iearance Time (s) 6.0 60 6.0 50 5.0 50 50
Vehicle Extension (s) . 3.0° < X < X Y D Kol e 3.0 3.0
Lane Grp Cap (vph) . 238 922 152 152 258 2340 282 2286
v/s Ratic Prot __M‘"‘"“ 0.08 -c0.087.0.09 - 0.04.c0.06" — __c0.14"_ 039 0.09 " c0.51
visRatoPerm _ ° . o
Vic Ratio o 081 083028 044 098 T 0.1 - D88 e 0,54 ™ 1.05
Uniform Delay, d1 49 1 49 3__30.3 521 536 497 269 U454 3086
Progression Factor .. 1007100166 100 100 " " 072081 0.78 "0.44.
Incremental Delay, d2 43 52 03 2 D 18 2 283 2.8 1.7 1.3
Delay (s) o B AT 545306 54,2 - it 37.0__ 446
Leve| of Semce ] D _.D C D D D
Approach Delay (8) .~ . 4571 447
Approach LOS D D
intersection Summary. . .. . v — R 3
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.93 - 3
Actuated Cycle Length (s) _ 120.0 Sum of lost tlme (s) 16.0 _
Iniersection Capacity Utilization " 79.0% . . ICU Level of Semce . D o
Analysm Period (min) 15 _
¢ Critical Lane Group . . e o
|
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc. :
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‘Actuated Green, G (5)

2018 Build
6: Reed St. & Chris Columbus Blvd. Saturday Peak Hour
<
Movemenl-:'.-_:_.;--_.-._ R N S T — ? T
4= Configurations o . . e
Ideal F|OW (Vphp!) 1900 - e ' - .N R v..M..., M__::;_ _ ..-.-."._- e .,-..:.-_ur. : . P . - ;:
Lane Width 12 '
fTotai Losttime (s) __~~ ~_ T i
Lane Utit. Factor o N
! Fﬂ _ —:—mem_.a-—. ) ”_.w:‘: e — S — J..._-:-N
Fit Proteded e o
Satd. Flow (prof)’ -
Fit Permitted o
Satd Elow (serm)” N
Volume (vph) 252
Peak-hour factor, PHF —_ 0.78
Adj Fiom (\:p_h} 323
RTOR Reduction {vph) "
Lapeu('i‘-rpup Elow {vph) 0
Heavy Vehicles (%) 1%
Turn Type :

Protected Phases
Permitted Phases

Effectwe Green, g (s)
Actuated E.jfé-l'\‘atlo
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot

vfs Ratlo Perm
Uniform Delay. a1
Progression Factor
Ingremental Delay, d2
Delay (s) —
Level of Service
Approach Delay (s)
Approach LOS

intersection Summary o« >

- bl

10/10/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Buiid

7: Dickinson St. & Chris Columbus Blvd., Saturday Peak Hour
4 RN

o . _ . —

M

Lane Conrguratlons >
190071900 ™ 1900 . 1900 111900

s ___4b
Ideal Flow (vphpl) ™ 1900~ 1900
Total Lost time (s)_ﬁ ; ;
Lane Util. Factor -

FIt Protected

Satd. Fiow (prot)_ _:': 33317 1441 2787

Flt Perm|t€ed .. . Yoo 1 00 1.00 _

Satd. Flow (perrn) 3331 771441 2787 3433

Volume {vph) _ 34 201303, 0__ O 145 __ 0_1552 - 85 238 1966 .0

Peak hourfac'(or PHF 0 92 T 002 092 0.92 062" 0.92 7 0.87 " 085" d'gé”"”""d;éé 092 092

Adj. Fiow (vph) ™ . T T a7 T SHE T a2 T 0 TSSO 182692 2502137770

RTOR Reduction (vph) 0 e_ 187 0 135 0 47 0 0 "o 0

Lane Group Flow (vphy ~ "0~ 380 10807 g™ "0 7" 23 = 00 A4 0 259 2137 0
TJunType . Split _ ~Perm _ wMt'.;)ﬂy:g—;r R , Prot o

Protected Phases - ;4 =~ 4. U I R - 1 2 s
Permitted Phases ) : '

Iy
Acluated Green, G (s}~ . 163" s 709 "““"“"'““‘_"“15 g7 708 "
Effectl\fvew@ureep g (s)ﬂ_ﬂ “'_ 18.3 18 3 17. 8 71 9
Acluatedg/CRatic .~ " 015015
gl_egrance T:me (s) 6. 0 60 6 0 5 0
Vehicle Extension (s) 30 30 ~ 30
Lane Grp Cap (! (vph) 508_ 220 _— w5_99&_ 2120
vis Ratio Prot _, o 0,11 "c0.08 c060
vis Ratio Perm
vicRatio
Uniform Delay, di 48 6
Progression Factor . 1.0
Incrememal Delay, d2 6.0
Delay (s}’ . 54, 6‘:
Level of Service I
Approach Delay (s) 7" 2" 51.9
Approach LOS ! D

imersection Summary|

HCM Average Control Delay
HCM Volume to Capacity ratio e
Actuated Cycle Length (s)_ 3200 120 .
Intersection Capacity Utrllza_tto_n . T35 ": .. D o - st ok
Analysrs Renggi (m:n) ' )
¢ Critical Lane Group D

[ ]

10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




2018 Build

8: Tasker St. Ext. & Chris Columbus Blvd. Saturday Peak Hour
NN
Movemeni I /5 (W WER' W NBTE NSR W SE( SE T N
Lane Configurations N A4 D © - o o
ideal Flow (vphpl) "__":1'900__';1'900"‘19_00’,:"1900 1900 1900 _ A —_
Total Lost time (5) 4, 0 40 o 4.0 e — N )
Lane Ut Faclor 7007 === w091 T T 1T EgQrT T e
Frt 100 T . 71,007 ] "1.00" L
Fit Protected ""'f"u =095 T Tq00_ T T e o e mooT T oo
Satd. Flow (prot) '3433 5085 _ 5085 } '
Fit Permitted ___0.95‘ . T 60 T 100 A - T
Satd, Flow (perm) 3433 5085 5085
Volume (vph) . _ _. ,.322 0 1637 0. 0_2289  _ __ _ —
Peak-hour facxor PAF 082 082 092 0927 092 082" B - _ ‘
Ad]. Flow {vph) "™ 77350 T 0 TA779 T N0T 0 2486 T T T T T T
RTOR Reduction (vph) 0 0 0 0 0 0 _
Lane Group Flow (vph)" ™350 ™~ 04779 T 0 "0 2466 il .
Tum Type - . . i - _ e e o
Protected Phases __ _ 1. . g T oomeToogTmTem TeeTeT O T oo T
Permitted | Phases ....... e s e e
Actuated Green, G (s) . 15,8 ~ "L 709t e SmemeSeaag st v e T Ty
Effective Green, g{s) 17.8 _ ) 719 _ 71.9 L .
Actuated g/C Ratio _ o 0.15 ™ ™ 0.607 e 060"", o TS
Clearance Time (s) 6.0 ) 50 o 50 i .
Vehicle Extension (8} 3.0 Y - Y e e o
Lane Grp Cap {vph) 509 _ 3047 . 3047. _ ) e
Vs RatioProt _" " Tegq0 T :_0.35_““ LT T TTeoagT T T T o
w‘s Ratio Perm . -
VicRafio” T 08T T 65§ T 081_: T
Umform Delay, d1 485 ]:1 8 _ . 18.7 L
Progression Facter ~ 100 ___ 077 _ ~_ T o2y T = T T
Incremental Delay d2 3.8 07
Delay(s) =~~~ " "Tb23 T _TTh24T T T
Level of Sennce ' D _ B
Approach Defay (s) " 7623 " T 124 T
Approach LOS D B
Intersection summary I
HCM Average Control Delay ) 11.1 HCM Level of Service B .
HCM Volime to Capacity ratic__ " 0.79 "'_ T T I
Actuated Cycte Length (s) _ 120.0 Sum of lost time (s) S 303 o
intersection Capacity Utilization, ™ 59.7% " "ICU Levelof Service 8. o
Analy5|s Period (min) . 15 )
€ Critical Lane Group™ .. _:_“_’w o T T
10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



9: Tasker St. & Chris Columbus Bivd.

2018 Builg
Saturday Peak Hour

S T TR 2R al N N SRV R
Movement M =5 W 1M coR WWe W wWE T BWER NG MNETE NERINSETWESETMSER
Lane Confguratlons b . %" ™ N b
Ideal Fiow (vphp!) ™~ "1600° 1900 ~ 1900 1900 1806~ 190071600 _1900 1900 _1900 1900 1900
Total Lost time (s) ' 40 T 40 40" 40 40 " 40"
Lane Util, Factor ~ . . 098 ~ ~"T™T™ 088 1.007 0917 __ 100 085 " T
Frt _ ) 0.94 085 1.00 0.98 1.00 099"
FitProtected . " """ 7089 - T T T TM.00 095 1.00° _“ © 095 1.00
Satd. Flow (prot) 3290 2682 1787 4979 1805 3525
FltPermitted — 7~ "™ ™00 T T T UTT 400 095 10077 T 085 T1.460 T
Satd. Flow (perm) 3290 2682 1787 4979 1805 3525
Volume (vph) _ 101 __ 124 134 _ 0 0 215 _ 34_1320_ 166_ 79 2297 219

Peak- hourfactor PHF 0 91 0 83 0.78

0.61 077 094 075 088 058 0L92”' 0.94 0.82

Adj. Flow {vphj AT agT A2 T
RTOR Reduction (vph) 0 64 0o

Lane Group Flow (vph)~ "0~ _368 = "0

007772297 " 45771500 286 _ _ 86 2444 267
0 0 139 0 227 0 0 7 0

TOTTOT 60 45 764 T 0 86 2704 O

Orth-Rodgers & Associates. inc.

Heavy Vehicles (%) 1% " 0% 4% 2% 3% 6% 1% 2% 0% 0% 1% 0%
fumType ___ __..Selt o . ..Over Pt _ __  Prot - .
Protected Phases 4 4 B 1 5 2 1 6
Perinitted Phases™ ™= " =T T T S o e e e
Actuated Green, G (s} 129 _ 107 40 804 107 87.1
Effective Green, g (s) i 1'4.9 _ TS TS0 814 O ITTTIY Test )
Actuated g/C Ratio _ 012 o 0 10 0 04 0 68 010 073
Ciearance Time (s} . . v o 6 0 LMY Ts0 50 50T 50 1507 7
Vehicle Extension (s) ' 3.0 30 3.0 3.0 30
Lane Grp Cap {vph) . .. 409 e ———— e 201, 74 3377 1762588
v/s Ratio Prot c0.11 0.03_ 003 "c0.35 008 077
deRopem " T T TS S
vic Ratio 0.90 o 0.34 O 61 0 52 0. 49 K 04
Uniform Delay, d1™__~ ~ 5187 o 5087 565, 96 513 160
Progression Factor ~1.00 _1.00_1.00 1. 00 U421 036
Incremeéntal Detay, d2 __ " _21.8 " T 7" 08 130708 "‘:‘""1 2 2727 T2
Delay (s) C 737 o 511,4, 69 5_ 102 632 329 o
Levelof Seivice "7 T E T T TTT T BB TN TETTCT
Approach Delay (s) o737 514 11.6 339
Approach LOS T TR oD B T Tmem—ge et
Intersection Summary'—
HCM Average Control Delay 30.2 HCM LevelofService . _ _C__ e and
HCM Volume to Capacny ratuo 0.98 _ L
Actuated Cycle Length{s) 77"~ 4200~ Sumofiost time (s _ . 80 _ _ . "7
Intersection Capacity Utilization B7. 8% ) ICU Level of Serwce i E o
Analysis Period (min) " T — "4 T T T o oo o .
¢ Critical Lane Group

10/10/2006

HCM Signalized Intersection Capacity Analysis




2018 Build

10. Morris St. & Chris Columbus Bivd. Saturday Peak Hour

Movement NEBRM NBLIWE| i SE T

Lane Confi gurahons o -1“H 1“M ol
\deal Fiow (vphpl) . 1800~ 1900 190071900 _ 1900 .
Total Lost time (s) 40 40 407 40

Lane Util. Factor, . 00T 0.0 09T 1,00 T ee—" T
Frt .00 100 1.00 0.85 ' . _
Flt Profected = """ 995" {.00 " 1.00 {00 T
Satd. Flow (prot) _ 1770 5085 ~'508 ~ _

Fit Permitted "™ 70T T 0,957 1007 .00 4,00 T T T
Satd. Fiow (perm) ' 1770’" 50855085 1583

volume {vph} . _ L0000 167 . 1520 1890 541 -

Peak-hour factor, PHF 0.2 092" 0.62" 092 092 092 '

Adj. Flow (vpR) """ 00T A7 588 e

RTOR Reduction (vph) 0 0 07 o 0

Lane Group Flow (vph) ™ 0"~ 0 1711652 * 2054 **" 588 ™"

Tum Type - Prot ~ Free

Protected Phases _ o o B g e

Permitted Phases ' S _Free

’Actuazed Green, G (s) _ - 085.0 1200 _750.1206. e e e R

1200 760 1200

Actiiated 67C Ratio . " 0.30 100 6637100 T ]
Clearance Time (s) _ 5.0 50 50
Vehicie Extension (s) 3.0 07 3.0" . N N
Lane Grp Cap (vph) 531 5085 3221 1583
vis Ratio Prot™ e 0100327 c0.40 L —
w's Ratlo Perm ' » cO 37
Vic Ratio ™™ e 032032064, 0.37 IR - H
Unlform Delay, d1 ] 325 00 13 5 0.0
Progressmn Factor _ 1.007 1007 0.68 . 1.00 - IR .
Incrgmgntal Delay, d2 ' 0 4 0 2 0.1 0.1
Delay(s) . ..o 38 —i
Level of Serwce ] c _ . ' -
Approach Delay (s) . 0.0 o 3
Approach LOS A
Intersection Summary I — e .- o
HCM Average Control Delay 56 HCM Level of Semce _ A
HCM Volume to Capacity rafio™. ... .65 ~ "™ S . 5
Actuated Cycie Length (s) 20 " sum of |051 time (s) ' 4.0
Intersection Capacity Utilization o ICU Level of Service o o e ok
Analysis Period (min)__ *_ NI SrvICe
¢ “Critical Lane Group . B o o

¥

§

;

10/10/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates, Inc,




11: Morris St & Water St.

2018 Build
Saturday Peak Hour

O TR 2 N N B I B 4
Movement M S W ES T R WWEWWETEWERINNEWENST A NERINSEWSE T SER
Lane Configurations
Ideai Fiow (vphp!) ™ 1900 ~ 19007 190071900 1900 1900 1900 “1900 1900771900~ 1900 1900
Total Lost time  (s) o 4.0 L4000
Lane Util: Factor 77 "™ T T TUA.007 "“;":1:50. e T
Frt . o 0es 1,00 o
FitProtected "I T T YT 00 T T e0T U D T T T
Satd. Flow (prot) _ 1833 1854
Fit Permitted =~ 7777 T T T T 00 T 7T .00 ._"_,"'.'_';" e
Satd. Flow {perm) 1833 1854 s
Molume(wph) . ... 0_ 0 .. 0 _  0_614 84 B2 759 o_.0_ 0 _O
Peak-hour factor, PHF 092 0.92 092 0927092 70927082 092" 0927 09270.92" 092
Adj. Flow (vph). w0070 0T 0T 6677 79T T 89 8257 0 0707 T 0
RTOR Reduction (vph) 0 0 0 "0 4" 0 0 3 0 0 0 0
Lane Group Flow (yph) ™0 "6~ "0 "0 754 U0 T 0 911 0770 0 70
Tumn Type Perm
Protected Phases . T T Tegee - 2 .
Permitted Phases o 2
Actiiated Green, G () Z "0 "7 T T T 507 T TUeedT T G
Effective Green, g (s) ) 60.3 ~
Actuatedg/CRatio —__ _—— — — ™ — " p43 "~ T ToesoT _ T T T g
Clearance Time (s)_ o 50 50 _
Vehicle Extension (8} .. 7 T30 3.0 777 Tt
Lane Grp Cap (vph) __ . 790 932 _
Vis Rafio Prot ™~ _ " — : — Qg T T o e
v/s Ratio Perm” o 0.49 o
vic Ratio” . T _TeesT T T TYegeT T ST T
Uniform Delay, d1 _ 33.0 29.2 )
Progression Factor . . " = —— T "U6FT T T 400 T
Incremental Delay. d2 . _ 21.9 23.7 o _
Delay{s) '~ _ ", T,.. e B4BT ""_h Sa 90 T
Lqul_o_f__Serwce : _ D_ . -
Approach Delay (s) __— .. . 00 . U TUsag T B9 T oo T
Approach LOS ' A D (8] A

Interséction Summaw_

HCM Average ControlDelay 537 HCM Level of Service )

HCM Voiume to Capacity ratio 097 " T " - et
Actuated Cycle Length (s)_ 120.G Sum of Iost time (s) 80 o
Intersection Capacity Utilization ~_  88.6%" . ICU Level of Service ™. . = g =" T == %

Analysis Period (min) . 15 o
¢ Critical Lane Group ™, -

- e e

T AT TR TEEET T TT MR T U T s ——y

— o e W —

— e p amem

Orth-Rodgers & Associates. Inc.

10/10/2006
HCM Signalized Intersection Capacity Analysis
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2018 Build Late Friday Afternoon Peak Hour Ambient Traffic
Reassignment due to Dickinson Street Ramp Q

Foxwoods Casino - Philadelphia
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PHILADELPHIA, PENNSYLVANIA

..
",

WASHINGTON & S COAST
AYENUE » GUARD
Alale
¥ g
& g
g g
e
of¢ 3 g
_ = COMCAST
& 3
L S
A
REED ¢} L’* £
STREET
i J
|ate
3 S
& =
3 &
c 5
DICKINSON | "F“,t- SITE
STREEY 34+ T4
—
303 '; ........ . LY
TASKER
STREET
o
g4
=l
t
LEGEND MORRIS |
STREET
W EXISTING TRAFFIC SIGNAL Thf
Y{ PROPOSED TRAFFIC SIGNAL

# INCREASE IN VOLUME
(#) DECREASE IN VOLUME




( BOZ&
Trth - Radgrrs G N Asiictares, T FIGURE 7

2018 Late Friday Afternoon Peak Hour Site Generated Trafflc
Reassignment due to Dickinson Street Ramp o

Foxwoods Casino - Philadelphia
PHILADELPHIA, PENNSYLVANIA
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FIGURE 8

2018 Early Saturday Afternoon Peak Hour Site Generated Traffic

Reassighment due to Dickinson Street Ramp
Foxwoods Casino - Philadelphia
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Appendix C

Levels of Service Figures
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FIGURE 10

2018 No Build Early Saturday Afternoon Peak Hour

Levels of Service

Foxwoods Casino - Philadelphia
PHILADELPHIA, PENNSYLVANIA
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2018 Build Late Friday Afternoon Peak Hour Levels of Service
w/ Dickinson Street Ramp & Department of Streets Q

Improvements \

: Foxwoods Casino - Philadelphia
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Improvements
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Levels of Service Matrix
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Table li
Levels of Service Matrix
Intersection Approach| Movamant Fig;: Nsoaﬁjur:'lliy Improvement 3 rldz:v_: as?al::?ggy_
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Morris S‘Ef;:t"d Water g A TEN TP (S Y5 MYED
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Morris Streat and -
Columbus Boulevard sB 7T ze oL AT LA
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EB LTR EEY | Et61) LTIR D{42) | E(74)
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= | = | & i _LITR | Di4d)| D55
g8 bl A SR Do Dus
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Columbus Boulevard NE TT TTTR A A
sB L L Cas | D8
| TTIR TT B20)] _ci2))
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CITY OF PHILADELPHTIA

STREETS DEPARTMENT CLAF\‘_ENA L. W. TOLSON
7th Floor - Municipal Services Building ' Commissioner

1401 JFK Boulevard

Phliadalphia, Pennsytvania 19102-1678

September 28, 2006

Jeff Greene

Principal

Orth-Rodgers & Associates Inc.
230 S, Broad Street, 16" Floor
Philadelphia, PA 19102

RE: Foxwoods Site (Columbus Boulevard/Delaware Avenue)

Dear Mr. Green,

As we discussed in our telephone conversation on September 27, it appears that several
of the suggestions made by our staff at our meeting on the referenced site on September
14 have proven to be useful altematives. These included the northbound “jughandle” for
left turns at the Columbus Boulevard/Dickinson Street intersection, the use of internal/on-
site roadways to manage traffic at this location and the Columbus Boulevard/Tasker
Street intersection, and several other slight modifications to proposed treatments,

We are pleased to have had the opportunity to assist in the development of solutions at
this admittedly difficult site. Charles Denny and I will continue to work with you as
needed to take this proposal to the next step insofar as revisions and improvements to the
roadway system are concemned. We believe the recommendations will adequately
address both the community’s concerns and the needs of the proposed development.

Please advise us as necessary if any reviews, meetings, etc need to be scheduled.

Robert™. Wright, .
Chief Engineelré’cr./s eyor
RMW/les
cc: C. Denny
RMW

CLEAN AND SAFE STREETS




Orth - Rodgers Associates, Inc.
TRANSPORTATION ENGINEERS and PLANNERS

Supplemental Report
Modified Improvement Plan

Foxwoods-Philadelphia
Proposed Slot Parlor/Casino
Development
on
Columbus Boulevard
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Reed and Tasker Streets

City of Philadelphia

October 3, 2006
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Introduction

The purpose of this supplemental traffic analysis is to analyze additions to
the proposed improvements to Columbus Boulevard discussed in the report entitled,
“Final Report, Foxwoods Casino — Philadelphia”, dated May 15, 2006. In addition,
the impact of a proposed residential developmental at the intersection of Columbus
Boulevard and the [-676 Ramps was also analyzed. The revised improvements are

as follows:

» an exclusive northbound left turn lane on Columbus Boulevard to turn left
into Tasker Street

» prohibiting westbound left turns and through movements from the
westbound approach to Columbus Boulevard at Tasker Street

» provide a frontage roadway along Columbus Boulevard for vehicles to make a
u-turn at Dickinson Street via two exclusive left turn lanes to replace the
prohibited left turn and through movement from the westbound approach to

Tasker Street,

These improvements were brought forward by the City of Philadelphia
Department of Streets as additional improvements designed to further improve
traffic flow in the vicinity of the proposed Foxwoods-Philadelphia Development and
address neighborhood traffic issues. Revised Figure ii shows the revised

improvements.

In addition, as indicated above, the Dockside Residences with an entrance
driveway located across from the I-676 On/Off Ramps were included in the base
traffic volumes. It should be noted that it is not known whether this residential
development will ever be constructed or what its access will be. This analysis used
the data from the website of the development for the analysis. No traffic study has

been prepared for the development as of this writing.

All figure numbers contained herein are retained for the May 15, 2006 report

and noted as “revised” if changes were made due to the issues noted above.




1

561 HOY dHVY-I40 ONNOEHLINOS 0ISOL0H, E——
EERER)

"H0QIYHOD UVAITNOE SNBNNT10D ONOTY WILSAS TYNIIS D14ivyL IAYYOdNALYNITHOOD 1081V

SNV z.z_...._..h,mw._ FNISITIONG OML VIA LIFHLS NOSNINDID -

LMLV 330 OL STIHHIA O3 CUVATINOS

SNANNIOT SROTY AVAIVOH IVINONS ¥ 300N =

¥
= ..r X *
zxa.num-_ w:._m:._uxw -
wB>OE 01 :u«.oznmd
nzaamz:_cz NIV i
. i
- xu:@x» N zw_E L3 b - L on
- ;. - ANYINGNL IHOR, .
GNNOBLSIM LKoY S| w1 Ny Hono¥HL __ S YN S
dhvd ¥ .,._ FH. OL SS2ITY L03MI0 HYNLLHOMH OIUVHS Y ONY
I - - HONOYHL OML 30AOB OL
IMAQH O] S61WOUS . . g g :
NO GNNOZHLNOS S64 THL OL WL usgmm.q NV NUMLH3) IIVHVaES i :
dWY-440 ONNOSKLNDS HOYONAAY ENNCHANGS
NHMLLITT LITHIO ¥ ITMAONA ONY SINVE :m_.—cmxrg qwﬁ_)Omm. o-.-hmzrnnwmz IHL I4MISTY . ..
OLOMSSOND IOWHOTY | . " I0MOY OE HIVONday MINY LIMHISNOD | . oNNGRLS3 Famisay- i k &
o ; . ; :
NY ONY NOLLD3SHA NI nzzomz_._.am ams1sau. ‘SN ; e A .
CAZTVNIS ¥ LONHISNGY | N ﬂh » . ' NunL _.._B TIEn04 annos [
awn :uzcm:p Nywing. | HONOUHLOMLGNYNUNL 1 . 00 1o 3 vaveas v X ¢ TNV NN LHON P
. ) 1437 I18N0T ¥ IAAQNd H . FHLNON . LOMYLSNGD "
ANVINSNLLAIT IV VAIS [ -AHOIH amx<=w<lnm.< ANV . | aNY wz«._ za:h ._..._m._ aNY P L . QANY HOMOYHL JIHYHS R
¥ ONY SINYTHONQYHL HINOBHL ANY .EE gtEll OL'OATE SNEHI0D HOMOYNHL GUYHS ¥ 'INY) NV NENLLAT ILVAVAIS YONVINVI ALY [ N
QNNOEHLHON T2HL GRS vadAoudor, [ INPOBMINOSIARIE L i auvevaas v I ¥ 2IACH 0L HOYOUdaY Ivuvassvaanows | 0 F N
00U OLHOVOUDY | HIVOULdY NIAY UINS VL Tynoig | 30IAOUd O1 LITUIS GITY + BNMIL INNTAY NOLINIHSYM 01 IFTWIS NVILSIHD || "INV RNL-L4T1 T18N00 onmil  [»SINIWIACUCWI -
UNMOBHLMON IHL N3OM N44VHEL MIN TIVLSNI ONNOALSYI I4MASTY - TYNDIS 144w ISATY ANNOALSYS JdMLSIY QNNOALSYI 34153y GNAOBHLEON 10MMISHOD. TYNDIS M3JVHL ISIAZY ‘O.W SOdONd _
U . R flaght ol
ey o v : _ D 312410
-NO 96-1 ONNOEHLNOS LIFULSNOSNIMOIO | .- LIJWLSOIIY . | JWVH-JJOSE1EN | SNNIAYNOLONIHSYAN | LITULS NVILSIHHD QHVENOT/ JWVHNO
1133M1S SIHNOW s sy SR A ANNOEHLEON 561

VIHdTHAVIIH - ONISV]) STOOMXO ]
A0pLIIOY pileAd|nog snquinjod) 3Yj}0) sjuawaroaduw] oyyjea] pasodoad
11 3inb14 pasiray




T

City of Philadelphia Department of Streets Suggested Improvements

The City of Philadelphia Department of Streets suggested the following
additional improvements at the intersection of Tasker Street and Columbus
Boulevard to mitigate congestion in all future build scenarios and provide additional
protection from vehicles leaving the casino development and traveling directly into
the Pennsport community. The recommendations include an exclusive left turn lane
in the northbound direction at the intersection of Tasker Street and Columbus
Boulevard as requested by local residents at an earlier community meeting and
prohibiting westbound left turns and through movements at the same intersection.
The westbound movement at Tasker Street would only allow for right turns via two
exclusive right turn lanes. Westbound vehicles intending to turn left onto Columbus
Boulevard or continue west on Tasker Street will access their route via a proposed
frontage road traveling parallel to Columbus Boulevard in the northbound direction
as shown in Revised Figures 19 and 20. This proposed road will only allow for dual
left turns just south of Dickinson Street onto southbound Columbus Boulevard. The
signal located at this dual left turn lane will allow for simultaneous movement with
the southbound left turn and westbound right turn movements at the intersection of

Dickinson Street and Columbus Boulevard.

The prohibiting of westbound left turns and through movements on Tasker
Street eliminates one traffic signal phase thus allowing more green time for the
remaining phases and improving traffic conditions. The addition of the two
exclusive left turn lanes south of Dickinson Street for vehicles on the frontage street
will not require additional green time due to simultaneous green time with existing

movements at the Dickinson Street signal.

In year 2010, eastbound Dickinson Street will be widened to add an exclusive
right turn lane for traffic exiting southbound I-95 on the proposed Dickinson Street
ramp.

Additionally, traffic generated from the Dockside Residences located across
from the I-676 On/Off Ramps has been included in all analysis.
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Table I illustrates the estimated trip generation for the Dockside Residences.
- Traffic from this residential development was added to the roadway based upon

existing traffic patterns.

Table I
Dockside Residences Trip Generation

IN | OUT | Total
Friday Peak Hour |64 | 41 1056
Saturday Peak Hour | 55 | 41 96

It should be noted that access to the Dockside Residences is assumed to be

opposite the I-676 signalized intersection. This is the worst case scenario for the

access. It also is reasonable to expect the site would be limited to right turns in and

out of the driveway.
Projected 2008 and 2010 Traffic Volumes

Revised Figures 15 and 16 illustrate the Year 2008 Peak Hour Traffic
Volumes and Revised Figures 29 and 30 illustrate the Year 2010 Peak Hour Traffic
Volumes with the Department of Streets suggested improvements and Dockside
Residences. The proposed Dickinson Street Ramp has also been included in the

Year 2010 analysis. Volume figures can be found in Appendix A,

Performance of the Suggested Improvements

Revised Figures 21 and 22 illustrate the Year 2008 levels of service during
the Friday and Saturday peak hours assuming the improvements have been
implemented. The Year 2010 levels of service during the Friday and Saturday peak
hours assuming the improvements have been implemented and the Dickinson Street
Ramp has been built are shown in Revised Figures 31 and 32. Table Il summarizes
the levels of service comparisons between the revised improvements described
earlier and improvements contained in the report dated May 15, 2006 for Phase L

Levels of service figures can be found in Appendix B.




Table 11
Comparison of Phase I Revised Improvements and Report Dated May 15,
2006 Levels of Service along Columbus Boulevard

Intersection Report D;{:{;ag May 15, Revised Improvements
Friday _*bSaturdax Friday Saturday
Lombard Circle/I-35 NB On-Ramp B(13) B (2D B(12) B {19)
1-676 On & 1-676/95 SB Off Ramp B (l&) B (16} B (20) C{21)
Christian Street c@en B (19) C (23) B{18)
Washington Avenue D (44) c2n D (36) C (23)
I-95 Ramp NB Off Ramp A AD A(T A(8)
Reed Street C(20$) C@En C(25) D (39)
Dickinson Street A(3) A AN A(9)
Tasker Street ceEn D (44) B (1% B(19)
Morris Street A(3) A3 A(B) A(B)
Sum Total Intersection Delay 150 173 150 162

As indicated, the Department of Streets suggested improvements will
improve levels of service at Tasker Street from Level of Service ‘C’ to ‘B’ on Friday,
an improvement of six seconds of delay per vehicle and on Saturday from Level of
Service ‘D’ to ‘B’, an improvement of 25 seconds of delay per vehicle. Overall,
Friday's corridor wide delay remains the same, but on Saturday, the highest traffic
day, the improvement is significant at 11 seconds of delay per vehicle, an

improvement of 6% over the improvements contained in the May 15, 2006 report.

Table IIT summarizes the results of the level of service analysis for Phase 11

with the revised improvements when compared with the report dated May 15, 2006.




Table I11

Comparison of Phase Il Revised Improvements and Report Dated May 15,
20086 Levels of Sexvice along Columbus Boulevard

Intersection Report D;Jgg May 15, Revised Improvements
Friday Saturday Friday Saturday
Lombard Circle/I-95 NB On-Ramp B(12) B (18) B (11) B (19)
I-676 On & [-676/95 SB Off Ramp B (16) B (15) B (19 B (15)
Christian Street B(I7) BT B (18) B{lL)
Washington Avenue C(28) cen C(23) B(19)
[.95 Ramp NB Off Ramp A(8) A(®) A(8) A(9)
Reed Street C (20) C 29 B(17) C(32)
Dickinson Street A(9) B(13) B(13) B{15)
Tasker Street C(24) E{D B(18) C(22)
Morris Street A3 A A (3) A (6)
Sum Total Intersection Delay 137 195 130 148

As shown in the table, there is a dramatic improvement at Tasker Street with
the Department of Streets suggested improvements. At that intersection the level of
service improves from ‘E’ to ‘C’ during the Saturday peak hour. The overall total
intersection delay is projected to decrease from 137 seconds per vehicle to 130
seconds per vehicle, (5%), during the Friday peak hour and from 195 seconds per
vehicle to 148 seconds per vehicle, a 26% decrease, during the Saturday peak hour
as compared with the report dated May 15, 2006. The Department of Streets
recommended improvements further decrease the delay per vehicle at Tasker Street
when compared with the previously stated transportation improvement program
from the report dated May 15, 2006 and maintain improvements at the other

intersections along Columbus Boulevard.

The revised analysis confirms that the revised improvements improve traffic
conditions when compared with the previously stated transportation improvement
program. In addition, the revised improvements continue to improve traffic
conditions when compared with existing conditions. Revised Tables XII and XIV
summarize the comparisons of the levels of service for the revised improvements and

existing conditions for Phase I and Phase II, respectively.




-

Revised Table XI1

Comparison of Existing and Phase I Intersection

Levels of Service along Columbus Boulevard

Intersection

Lombard Circle/I-95 NB On-Ramp
1-676 On & 1-676/95 SB Off Ramp
Christian Street

Washington Avenue

I-95 Ramp NB Off Ramp

Reed Street

Dickinson Street

Tasker Street

Morris Street

Sum Total Intersection Delay

Existing
Friday Saturday
B (12) B(16)
C{22) C (26)
C (30) C(24)
F (105} E (61)
B (14) B(14)
C(27) D {44)
N/A N/A
A{9) B 20
N/A N/A
219 205

Friday

B (12)
B (20)
C (23}
D (36)
A7)
C(25)
A(T)
B (15)
A (5}

150

Saturday

B(19)
C@2n
B(18)
C(23)
A(8)
D(39)
A(9)
B(19)
A(6)

162

As shown in the table, the Phase I overall intersection delay under the
revised improvements decreases from 219 seconds per vehicle to 150 seconds per
vehicles, a 32% improvement, during the Friday peak hour, and on Saturday from
205 seconds per vehicle to 162 seconds per vehicles, a 21% decrease, as compared

with existing conditions.

Revised Table XTIV
Comparison of Existing and Phase I Intersection
Levels of Service along Columbus Boulevard

Intersection Existing Phase 11
Friday Saturday Friday Saturday
Lombard Circle/1-85 NB On-Ramp B (12) B{186) B(11) B{19)
1-676 On & 1-676/95 SB Off Ramp C(22) C{26) B {19 B (15)
Christian Street C 30 Ci24) B(18) B(11)
Washington Avenue F (105) E (61} C{23) B(19)
I-95 Ramp NB Off Ramp B (14) B(14) A{8) A9
Reed Street C 27N D (44) B (7 C (32}
Dickinson Street N/A N/A B (13) B (15)
Tasker Street A(9) B{20) B(18) C(22)
Morris Street N/A N/A A(3) A(6)
Sum Total Intersection Delay 219 205 130 148
9




Examination of the table reveals the Phase II with revised improvements
levels of service show an increased improvement when compared against the
existing conditions; a 41% decrease during the Friday peak hour, and on Saturday, a

28% improvement.

Meeting the Mandate

Revised Figure 36 shows the improvement in traffic flow on Columbus
Boulevard graphically. As shown, with the improvements, traffic flows with
significantly less delay than it does today. This analysis has clearly shown that the
Department of Streets suggested improvements continue to meet the mandate of
improving traffic along the Columbus Boulevard ‘corridor’, to make traffic flow

better than it does today.

10
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Appendix A

Traffic Volume Figures
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Phase |
: 1-95 NB On Ramp & Chris Columbus Bivd. Friday Peak Hour
A -y & N a N t 20

Movemen! IS EET M ESR KWEU I'WBLIWBTIWBR‘I NEUWNEWINETIINER W SEU
Lane Configurations 4 LS
ideal Flow (vphpl) _ _ 1906 ~ 1900 _ 1900~ 1900 ;1900? 1800 " 19060 __1800™ 1800 T 1900° 1900 1900
Total Lost time (s) . _ 40 40 40 '
Lane Util. Facfor "“',’: S « - - S, ¢« R o X 5 DO
Frt =~ o _ 70,95 100 100
Fif Protected L T T T 098 T T T 5. .00 ““"f"f:_
Satd. Fiow (prot) 3283 1770 5075 )
Fit Permitted —~ " T T 088 T T T Tes 00T T
Satd. Flow (perm)~ - 3283 17705075
Volume (vph) 0o_ 0 o, t_ 8_ 5, 7_ _4_363 1632_ 23_ 5
Peak-hour factor, PHF ~ 0.92 0.92 092" 082 0.92 0.92 Bz 92" 092 092 0927 0.92
Adj. Flow {vph) 7 T g 0 AT gt st g 98774 T 25 T 7S
RTOR Reduction ( (vph) 0 0 0 0 0 8 4] 0 0 170 0
Lane Group Flow (vph) ™ ™™g ™™ "0 ™™= ™" ™" 945" "6 T T A8 {798 T 0" T 70
Tum Type _ Split  Split Prot Prot Prot
Protected Phases . _ . 8§ 8T g Ty T o TUs
Poriiad Phocos - o P B o -t
Actuated Green, G(s) . .~ _ . 28 305 846
Effective Green, g (s) 4.8 315 856
Actuated g/C Ratio R X 029”078 3
Clearance Time (s) — 80 50~ 50 .
Vehicie Extension (s) T T R.0 T80T 30T
Lane Grp Cap {vph) . o 143 507 3949
vis Ratio Prot~ 'j_“""""‘""" -+ Ko R —. e023_ 035 T~
w's Ratio Perm ) _
vicRatio T T T T T T LT T T 0797 04T T T T
Uniform Delay, d1 o 50.5 362 4.2
Progressmn Factor . _ o - — e "}.00" - w1 09 _ 0. 17 g __:"_ e
Incremental Delay d2 S ' ) 0.3 54 0 3
Defay ()7~ I T TS0 T T T Ay T T
Level of Service ' ' D TR 5
Approach Delay () — 0.0 I 508 T T .8 9::'3
Approach LOS A D A

intersection Summary_

HCM Average Control Delay 12.6 HCM Level of Service

HEM Volume 1o Capacity ratio e 0.6277 =0~ 7 -

Acguualggﬂ(_:ycle Length (s) 71100 Sum of lost time (s) . 120 '

Intersection Capacity Utilization . 65.4% ICU Level of Service c T

Analysis Period (min)___ .15 o '

¢ Critical Lane Group o e — .
10/4/2006

H
Orth-Rodgers & Associates. Inc.

CM Signalized Intersection Capacity Analysis




Lane Util*Facior ~"4.00 091

Frt . 1.00 099 e

Fit Protected ™ =="~*q g5 ~ 1,00 I

Satd. Flow (prot) 1770 _5018_ - —
Fit Pérmitted _~ = ™.0.95 _1.00°" o
Satd. Flow (perm) 1770~ 5018 .

“Nolume (vph) 2171363 __132 iy

Phase |
1: 1-95 NB On Ramp & Chris Columbus Blvd. Friday Peak Hour
N 4
Movement | o By ..... S R
Lane Configurations ~~ J§ ™Mb )
|deal Flow (vphpl) 1900° 19001900 T

Total Lost tlme (s 40 4 OH

Peak-hour factor, PHF 0. 92 092" 0 g2

Adj. Flow (vph) - _ 71871482 143 e T
RTOR Reduction { (vph} 0 7 0
Lane Group Flow (vph) %23 1618 0
Turn Type Pro(

Protected Phases __ . . 5. 2.
Permitted Phases . e e

Actuated Green, G (s) - . 6.6 _60.7

Effective Green, g {s) 7. 6____ 617
Actuated g/C Ratio” " 0.07  0.56
Clearance Tlme_(s) _5.0. 5.0
Vehicie Extension {(s) 3.0" 3.0
Lane Grp Cap (vph) 122 2815
vis Ratio Prot” > "0.01 _’_Tq0.32 i
v/s Ratio F’erm

vic Ratio - “‘"_'“‘f_:‘wj""“o 18~ 057 -
Unlform Delay, d1 483 156

Progression Factor ...~ 1.00 _ _1.00" "
Incremental Delay, d2 0.8 09

Delay({s). 490 165

Level of Serwce D ”MB_WM L
Approach Delay'(s)™_ "~ 170 T %
Approach LOS ' B

intersection Summary

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |
2: 1-676 On & |-676/95 Off Ramp & Chris Columbus Blvd., Friday Peak Hour

-“— ' F 3
A N ¥ A h T ’ >
BN WETWETEVER —
b WoME &
_ 190071900 ~ 1900 1900 1900 *. 1906 ;%1900 ; 1900
40 40 40 40
T0.97 7001 T T _100°_ 081

oo 100 " 0.99

Movement
Lane Configurations
Ideal Flow (vphpl) ="
Total Lost time (s)
Lane Util. Factor _~
Frt

Fit Profecied """ " 0.950.96 L Tee8T T TT0.957T0.00T T TN 0.95771.00
Satd. Flow (prot) 1681 1700 278? 3320 3367 4979 B 1763 4963
FIt Permitted ~ "= *~0.9570:961.00 " "0.88 T " ™095°°1.06] . . . 0.85::1.00
Satd. Flow (perm) 1681 1700 “orst 3320 3367 4979 1763 4963
Volume (vph) = ..7.139..°17..1233 . 19 _ 11, -11_ 459 1846 _ 30 10 1771239

Peak-hour factor, PHF 081 092 0.92 092 092 092 0.80 0.76 092 092 ‘082 0.02

Adj. Flow (vph) = " 727 T8 1340 T 21 2 T AT 574 2428733 T T 187 1347

RTOR Reduction (vph)-h 0 0 300 _Q_ﬁ__ 11 0 0 1 0 it 0 10
Lane Group Flow (vph)™  "93" " | o7 1040 T 07 3¢ 707 574 2461 07077729 1480
Heavy Vehicies (%) 2% 2% 2% 2% 2% 2% 4% 4% 2% 3% 2% 3%
Jum Type i Split. o ptrov. . Split ok Prot e o POt Prot.

Protected Phases 1 6 5 5 2

Permitted Phases . °
Actuated Green, G (s)
Eﬂectwe Green g (s_)
Actuated ¢ ng ‘Ratio

— - e e

TS0 ™682 T T EHTT39

045 060 P 0 oF O 5

Clearance Time (s) 6 0% s 0 e 60 T 50 80
Vehlcle Extension (s) 3.0 3 0 . 3.0 3.0 30 30
Lane Grp Cap{vph) _ _.220::223 -1353 _. .- _ 160 1071 3087 o e 98 _1773
v/s Ratio Prot . 05 0 06 7c0.37 _ c0.01 _MQM 1,3. 90 49 ' 0.02 c0.30
vis Ratio Perm " [" o e e I
vic Ratip__ 042043 0.77 021" 7 "'054 080 0.30 0.83
Uniform Delay, d1___ . 440 441 232 L:*so 3° 77308 157 - 4907 324
Progressmn Factor 100 1_ 00 1 00 ) .00 0.79 HO 70 1.00 049
Incremental Delay, 27, 1.3 -1 7 o7 T 04T 9“_ 14 A2
Qe_l_ay (s} 1§ 0 ) 51.1 200
Level of Service i - R » R -
Approach Delay (s) - .206
Approach LOS , 77T _ A - i ©

lntersecﬁon.Summary

HCM Average Control Delay -+ © " 20:1°_ HCM Level of Service , c_ P
HCM Volume to Capacity ratio 0.75 _ ) e
Actuated Cycle Length (s) .~ - 110.0 - __ Sum of iost time (s — 80 R
Intersection Capacity Utilization 82 9% ICU Level of Serwce E L
Analysis Period (min} .~ " 45T T T e : T T Y

¢ Critical Lane Group

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Assocciates.-Inc,




Phase |
2. 1-676 On & [-676/95 Off Ramp & Chris Columbus Blvd. Friday Peak Hour

</

Movement SBR
4y Configurations

Ideal Flow (vphpl} 1900
Totat Lost time (s)
Lane Wtil, Factor _
Frt

Fit Protected

Satd. Flow (prot)
Fit Perrmtted
Satd. Flow (perm)
Volume {vph) 110
Peak hour factor, PHF T 0.77

Adj. Flow (vph) .. 143
RTOR Reduction (vph} o
Lane Group Flow (vph)' 0~ ™
Heavy Vehicles (%} 3%

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s}
Vehicle Extension (s)
Lane Grp Cap (vph) _ |
vls Ratio Prot

vis Ratio Perm ~ ___
v/c Ratio

Uniform Detay, d1”__"
Progresswn Factor
incremental Delay, d2
Delay (s)

Level of Service ~
Approach Delay (5)

AP me e s ——e-— - - h—- - - - - - — e =g

ApproachLOS =~ o ) g
Intersection Summaw_

-

- —

10/4/2008
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |
3: Christian St. & Chris Columbus Bivd. . Friday Peak Hour

Movement

Lane Configuratio (¢) ‘i -H?.) "i H*T.)
ideal Fiow (vphpl) —~""1900 71900 1900 1900 19001900 1900 1900 = 1900 1900:" 1800 {: 1900
Total Lost time (s) 40 a0 40" 40 " 40 40 40
Lane Util. Factor . ———""™1.00 "~ 1.00 . ———— """ g,.,oo'.\_-:.:, 00708 T 0T 08 T
Frt 100" 085 1.00 1.00 1.00 1.00° 098"
FitProtected ~ " 0.957 1.00 TS5 "™"""""'96 " 0.85 1,007 """0.95 7 .00 1
Satd. Flow (prot) 1770 1583 1787 1770 " 5082 1770 “'5008
Fit Permitted W““’W"‘_ozsn 4067 0.80 0.95771.00 T 0.95 771,00
Satd: Flow (perm) 1388 1583 1491 1770 5082 1770 5008

Volurne (vph)

M

250+ 0 93 _ 15 _ _3__ _0_ 183 2063, 10__ 2. 2252 __ 254
~0

Peak-hour factor, PHF . 0.92 0 92 70.92 092 092 092 092 082 0. 92 " 0.92 0.92
Ad)” Fiow (voh) "= 273 770 01T 161m3 TT0TT99 2032 T i 2 244877276
RTOR Reduction (vph) 0~ T80 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) T 272 ™2™ = g™ " 1g " - g™ {80 ™ 2048 0 2 Toiid T T
Tumn Type Perm Perm _ Prot Prot

Protected Phases. T g T T e - TR A
F’_eﬁrmltted Phases 4 8 - “
Actuated GreenG (s) 1 210772107 . eiw 200 273072 X 1077800 Y
Effective Green, g (s) 230 230 L 23\9“ ' 1407 73, 0 3 20 810
Actuated ¢/C Ratio - 0.21 0.2 T T g 043 066 . 0.02 " 05577
Clearance Time (s) 607 60 6.0 50 50 50 50
VehTéiE“éxtea“éTSn“(Ej"'w3 0BT X RS Y et T et N laaal X Jus sl
Lane Grp Cap (Vph) 280 . 3_3" : : 312 225 3373 iy 32 2077

vis Ratio Prot_ 77 0101 o 17044 T 000 054
v/s Ratio Per_nj cO 20 0.01 o

Vic Ratio .~ "”": TTeAT 006 "0.06 T ™ po6. 088
Uniform Delay, d1 42, a 349 348 ___4? 2 114 53.1 238
Progression Factor - 1.00  1.00 = " ""1.00 117_069 081071 T
Incrementai Delay, 32 362 04 0.1 223 07 05 87

Delay (sj" T Te0 350, 3487 T84 T TA37 7256
Level of Service "E c C E A D" C
Approach Delay () 67. 1""‘ - M3~2M9 L2 DY
Approach LOS E C ’ S B

Intersection Summary . o S i

HCM Average Control Delay

HCM Volume to-Capacity Fatla L 095
Actuated Cycle Length (s) 110.0
Intersection Capacity Utilization ™~ 84.7%
Analysm Period (mln) ' 15

c Crltlcal Lane Group

LA IR SOV e e

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |

4: Washington Ave. & Chris Columbus Blvd. . Friday Peak Hour
A B 2 “ T A

Lane Conﬁguratlons % & d & _ M 5_
ideal Flow (vphpl)___"""1900 ~19007_1900 1900 1900 1900 1900 1900 71900 ~1900 1900 ~ 1300
Lane Width 12 13 12 7712 718" 127 12 10 13
Total Losttime (s) _ . 4.0 40 40 = ™™gy " ™ 40 40
Lane Util. Factor 095 091 0.95 100 : 100 0.95
Fri o T 00771007085 YT T 098, T 400 7100 T T 4,007, 1.00
Fit Protected 085 085 1.00 096 7095 1.00 095 1.00
Satd. Flow {prot) ™.~ 1665 1648 1504 ~ . 2030 ™" "7 ''3433°75084 ~ ~ " 165273657
Fit Permitted 0.95 0.95 1.00 096 - 0.95 1.00 0.95 1.00
Satd. Fiow {perm) ™™ ""1665 1648 ~1504 7~ ""2030 T T 3433 50847 7 1652 3657
Volume (vph) 607 0 329 - 20 2 4 21 201 1641 4 3 1590
Peak-hour factor, PHF ™ 0.80 " "0:92™0.82"0.60 7060~ 0.60 - 0,92770.02 " 0.9270.92 " 0,89 " 0.89
Adj. Flow (vph) 759 07358 20 3 6 23 316 1784
RTOR Reduction (vph) ™70 770, ™70 77707 T8 0O “‘0“""‘"‘0“““"'”0 T

Lane Group Flow (vph) ‘380 379 358 0 32 _ 0 0 "339 1788
Heavy Vehicies (%) "™ 3% T72% 728 0% 0% 0% T 2% 2% 29

Turn Type - Split  Free Split . Prot_ Prot

Protected Priases ~ 8 BT 4 T4T 4T ITATTTETTT T

Permitted Phases Free _ o N

Actuated Green, G (8) - 24.0 24,67 110.07 = T 54T T T T NGG U558

Effective Green, g (s) 26,0 26 0 110 ¢ 4.4 11.0  56.8

Actuated g/C Ratio | 770.24°70.24 771.00 77 ™" "0.047 0 " T IITTTT0.907 [0.52,

Clearance Time (s) 60 & 0 o 6o 50 5.0 5 0" 5.0

Vehicle Extension (s} ™ ~3.0™™3p™" """ Y 307730 " T "3.0773.0

Lane Grp Cap (vph) 394 390 1 504 81 343 2625 102 1 '_(49

Vis Ratio Prot” ™ 777023 00237 T _ffd-_o_ZM__m____._ _._90-71_9_].';}_.0 35" ‘“"""Y‘.O-OQ ~c0.48

vis Ratio Perm 024 '

VicRatio o T 096097 0247 S 0.03771.02

Uniform Delay, d1__ 41.5 416 0.0 T 485 28 7

Progression Factor ... 100 _1.00 1.60 __ 086" 1.42

Incremental Dglg){ Mc_!2_ 358 37.9 o4 1. 0. 0 "19.6

Delay(s) .~ . . _..774 796 378 T T 440 805

Level of Service E__E A D__E

Approach Delay (s)" ", 534" 183 a0y

Approach LOS D B D

Intersection summary - - _ _

HCM Average Control Delay 35.2 HCM L Level of Semce g )

HCM Volume t6 Capacily rafio "~ ™. 00777~ _ A S |

Actuated Cycle Length (s) 110.0 " 'Sum of lost time (s) 120 _

Intersaction Capacity Utiizaion — 867%™ ICU Level of Servies ™~ BT T

Anaiyms Period (min) _ _ 15 » : N

¢ Criticai Lane Group oA i e e et 1
10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




a

Phase |
4; Washington Ave. & Chris Columbus Bivd. Friday Peak Hour
Movemant ; . SEF
Laf4-Confi gurahons i )
|deal Flow (vphpl) 1900 _
Lane Wldth 12

Total Costtime (8) . oo 4.0 ™"
Lane Util. Factor 100
Brt T 085

FIt Protected _ ' -
Satd, Fiow (prof) M" o]
Fit Permitted

Volurne e (vph) ‘
Peak-hour factor, PHF
Adj. Flow (vph)
RTORR Reductron (vph)
Lane Group Flow (vph) 881
Heavy Vehicles (%) ™™
Tum Type

Protecied Phases ,-

!Actuafed Green G(s) S i ) RS a R B S R e I
Effectwe Green g (s) '
Actuated gIC Ratlo

Clearance Time (s) _ _
Vehicie Extension (s) IR - I
Lane Grp Cap {vph) __ 1583 . e . ) ——
Vis Ratio Prot __ = = o BT e e o T
v/s Ratio Perm c0.56 ' ' )
w'c Ratio .. 56

[P -

........ u'.'... ey T e i T e e e r————— r— —_ —— -~ b i

Leve! of Serwce A .
Approach Detay (s) . i I s -
Approach LOS ' ' B ’

Intersection Summary! '

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |

5: 1-95 NB Off Ramp & Chris Columbus Blvd. Friday Peak Hour
R IR A U A

Movement I TE"W EC T EER MWEWWET TWER INNELWI N T NERIWSSU SB[ WISET,
Lane Configurations W f Q'fb N M
tdeal Flow (vphpl)” ~ " 1900 _ 1900 ~ 1900 ™ 1900 1900 1900 1900 1900”1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 _ 4.0 40 40
Lane Util. Factor 0.97 Tfe T T e 0.81” _ " 1.00° 0.9
Frt .. Loo0 0.85 1.00 T 100" 1.00
Fii Potected . 0.95 ~ T Tqgf T e 00 T 095”100
Satd. Flow (prot) 3433 1583 T 5085 _ 1805 5036
FitPemmitted = = 095~ " T TagprTT o T e 00 T T 095 T1.00
Satd. Flow (perm) 3433 1583 5085 1805 5036
Molume {vph) 427 _ 0_ 325 0 0. 0___0 1490__ 0O 7 0 1937
Peak hour factor PHF 0.9~ 0.92 0.95 092 79927 0927 092092 0. 92 044092 097
Ad. Fiow (vph) "~ 4847~ 0" 342 7. _ 0T 0" 00 11620707 167" _0_1997
RTOR Reduction (vph) O 0 0 0 0 0 0 0 0 0 0 0
Lane Group Fiow {vph) ™ 454 0 "~ 342 070 " 0016207 0 f‘_om 161997
Heavy Vehicles (%) 2% 2% 2% T 2% 2% 2% 2% 2% 2% 0% 0% 3%
Tun Type __Prot __Free _ e - —e Prot Prot
Protected Phases 3 o i 6 5 5 2
Permitted Phases “"" T T T Fee T ST T T T T T
Actuaged Green, G(s) 194 110.0 o 68.2 ) 64 796
Effective Green, g (s) " 21477 110.0°" 77 B S ';':‘_.__7'_-'4"_7 80.6
Amc_tyﬁaggd ng Ratlo 0.19 § 1 00 _ o 0.63 007 073
Clearance Time {s) ~ . 6.0 ' mm mm . B0 T T 500 50
Vehicle Extension (s) 3.0 3.0 ' 3.0 3.0
Lane GrpCap(vph) ____668 1883 _ . . _ _ 3189 121 3690
v/s Ratio Prot €0.13 0.32 0.01 c0.40
Vis Ratio Perm ™ T T 622 T T T T T T T T T
vicRato = 68 022 ) _ 0.51 0.13 0.54
Uniform Delay, d1_ 411 00 ek R 483765
Progression | Factor 1.00 1.00 _ o 0.22 084 027
Increméntal Detay, d2__ 2.8 .. 03T T T 04 7027703
Delay_(g)____ 43.9 0.3 o 2.8 311 2.0
Levelof Service™ "~ 77 DT AT T T T T T AT T T Ul A
Approach Delay (s). 25.2 Q0 28 ) 2.3
Approach LOS ___ """ C” AT A e . A
Intersection Summary T : -
HCM Average Control Delay _ .56 .. HCMLevelofSerice, __ __ _A __ &
HCM Volume to > Capacity ratlo 0.57 ' .
Actuated Cycle Length (s} 110.0_____ Sumoflosttime(s) _ . 80 . _ o~ o=
intersection 1 Capacity Utlllzatlon 56.3% tCU Level of Service B - L
Analysis Period (min) _ ..;_":'_' s T T T T T ITT
¢ Critical Lane Group

10/4/20086

' HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase i
5: 1-95 NB Off Ramp & Chris Columbus Bivd. Friday Peak Hour
Movement IO
LﬁﬁConﬁguratlons . L L e
Ideal Flow (vphpl)~ - 4gop "7 TT T el T T T

Total Lost time (5)
Lane Ut|l Factor_
Frt

Fit Protected e
Satd. Flow (prot)

PP

Flt Permitted * o

Satd. Flow (perm)

Volume (vph) _ . o . 0 e — o

Peak-hour factor, PHF 0.92 _ ' ' I N
Adj. Flow {vph) " TV T A AT LT
RTQB‘BWeductlon (vph) o -

Heavy Vehlcle_(% gy,
Jum Type - e
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effectwe Green g (s)
Actuated g!C Ratio
Clearance Time (s) ~
Vehicle Extension (s)
Lane Grp Cap {vph) __.
visRatio Prot _

vis Ratio Perm . o -
v/c Ratio e
Uniform Delay, d1 . %"
Prog_ressmn Factor
Incremental_Delay, _c.'2
Delay (s)
Level of Service
Approach Defay (s) I
Approach LOs IR - e

wc-!-*lldl AT P e s v _ s

pp— Ere)

intersection Summary e

10/4/2006
HCM Signaiized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |

6: Reed St. & Chris Columbus Blvd. Friday Peak Hour
ey v N as AN

Movement IENGEGNNEN =E W ESTINEER X WEWWETAWER WNEU IENE W NE Tl NGR WSEUM SEL
Lane Configurations % 4. F %N & 3 M -1
Ideal Flow (vphpl) ~ ~"1900 "19007 1900 1900 1900 1900 _ 1900 _1900 _1900 1900 ~ 1800 1900
Lane Width _ 11 11 1112 13 12 10 10 11 12 100 10
fotal Lost time (s} j_' 40 40 T40TT40 40T T TTT4Q TR0 T T TTap
Lane Util. Factor 095 085 1.00 0895 095 1.00° 0.91 1.00
Frt° " " J1.000 1.00 085 1007082 T 77 Tido U100 T T 7T "1.00
Fit Protected 7095 097 100 095 1.00 ' 095 100 0.95
Satd. Flow (prot)~ 1625 1652 _1531 1698 ~1701 '~ " """ 3g25 4898 T 1620
Flt Permitted 095 097 100 095 100 = 085 ‘1.00 o 0.95
Satd. Flow (perm) ~ 1625 1652 1531771698 “17017 77T 7T T4d2574898 7 T T 7 T 1630
Volume (vph) 218 38 128 41 37 4t 19 107 1220 18 11 97
Peak-hour factor, PHF 7092 _"0.82770.92_0.84 - 0.84 "0.84770.750.75"_ 0.80™ 047 _ 0.92_70.87
Adj. Flow (vph) 237 41 139 49 44 49 25 143 1525 38 12 111

LEIETY ittt LR el R R e

RTOR Reduction (vph) O -5 Rt S v A « s R ¢ B S « It s R ¢

Lane Group Flow (vph) 135 143718~ 49 56 0 0 168 1559 0 0 123

Heavy Vehicles (%) ™ 2% 2% ~ 9% " 1% T1% 1% 2%~ 490 58 T T T 4% 4%

Tum Type Split Prot  Split o Prot Prot ____ Prot Prot
Protected Phases™ - — = '3 "3 37T 7t _ 7 T T T4 e T U5 s
Permitted Phases | o ’ _ _
Actuated Green, G (s) _ 12.6 126 1267 47 ~ 47 7777777 4344327 7 YT a7
Ef_fegtwe Green,g(s)__ 146 146 146 67 67 144 442 ) 285
Actuated g/C Ratio |~ 0.137 043 ~0.137 006" 006 7" " 014370407 T T ¥ ' 7026
Ciearance Time (s) 60 6.0 .60 60 80 50 50 5.0
Vehicle Extension (s) - 3.0~ 3030 730 " 30 "™ 30730 T30
Lane Grp Cap (vph) 216 219 203 103 104 213 1968 420
visRatioProt __ =~ _"0.087¢0.09 "0.01770.03 ¢0.03" T_TT "™ 010 032 77 0 7T T0.08
vis Ratio Perm o ' _ L
vicRatio T " T 06277065 009 048 054 T T T Tg7g ToreT T 7T ITTTGR9
Uniform Delay, d1_ = 451 453 419 500 502 46.3 289 327
Progression Factor |~ 1.00.71.007 1.00 71.007 1.00° ° 77T 118 "1.00 ST 7 083
Incremental Delay, d2 55 68 02 34 57 . %5 32 03
Delay(s)” " ''507 521 421 534 558 U703 T3227 7 T 20.8
Level of Service D D D DT E L E_ C @
Approach Delay (s) " T 483 T T T ssg TS TTT T 459 T T T T M
Approach LOS ' D D D

Intersection Surmmary
HCM Average Control Delay 281 HCM Level of Service _C _
HCM Volume to Capacity ratio .~ o84~ T T e o L
Actuated Cycle Length (5) 1100 " Sum of lost time (s) 16.0 )

Intersection Capacity Utifization _  _ 73.8% ___ ICU Levelof Service ~~ = "D™ 77 T 73
Analys:s Period (mm) 15

s — T U e O W LM rremer e o = e MRS Sareced - Y- - s W b WS T c—ve om e wmas =,

¢ " Criticat Lane Group . .

e —_— - . e e ek m o em_uenae e am e e E

10/4/20086
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. inc.




6: Reed St. & Chris Columbus Blvd,

Phase |
Friday Peak Hour

.

ovement SBTEESBR . _

Lan@jConfigurations 41

Ideat Fl‘oﬁ'(vphp_|)____"*'_'"1900 19000 T T ' -
Lane Width 10 12°

Total Losttime (s)_ "~ 40~ 7 T"_ oy

Lane Util. Factor — — 0.91 )

Pt . Jeesl T T T, T TvUTTTTo T AR
Flt Protected 100 ' T
Said. Flow (prot) ™ ;‘,4631 T o o T
FltPermitted ~  1.00 - o

Satd. Flow (perm) =~ ™ 4631 ~ T T ToTeTo T m T mmn
Volume (vph) 1932 220 ) .

Peak-hour factor, PHF - 0.97 ~ 080~ ™ L T T

Adj. Flow (vph) 1992 275

RTOR Reduction {vph) — o .- . .S -

Lane Group Flow {vph} 2251 0

Heavy Vehicles (%) =~ 3% 0% o e
Tum Type N .

Protected Phases . . '_'2'“ ST :
Permitted Phases '

Actuated Green, G(s) - 573" " 77 T T - -
Effective Green, g (s) ™ 58, 3

o e )
Ciearance Time (s) 50 _ e e e —— - -

Vehicie Extension (s) ™ 3.0 i — o _

Lane Grp Cap (vph) ° 2454 _ . _ -
visRatioProt _ T c049 T T T T L
v!s Ratio Perm L _ -
vicRatio _ - T 092 . _,' e i T ..
Umform Delay, d1 .23 6 " _ .
Progressmn Factor = 046 T .:..1 - 17-7-1 T “u. e
Incremental Delay, d2 6. 2 ) ]

Delay (s) 2 -

Level of Serwce 3_ o o _ L _ ) R
Approach Delay (s) . 17.3 " " Y 2 T
Approach LOS B

Intersection Summary M

10/4/2006
HCM Signalized Intersection Capacity Analysis

Orth-Rodgers & Associates. Inc.




Phase |

7: Dickinson St. & Chris Columbus Bivd. Friday Peak Hour

O T T 2 N V. N 4
Movement IENNNNTC W ESTINECR WWEWWETHWER WING(WINETENNBR INSEWISETINSER
Lane Configurations ‘ fr M w4
fdeal Flow (vphpl) 771900 1900 _ 1900 71900 1900 1900 19007 1900 1900 _1900 1900 . 1900
Total Lost time (s) ‘ ' 4.0 40 40 4.0
Lane Util Factor — °~ T ™o T0 ...,: TTo.88TT ol . T097 095 . !
Ft ‘ ) 085  ~ “1.00 " 1.00° 1.00
Fit Protectéd e e T T 00T 71,00 095 1.00
Satd. Flow (prot) _ 2787 4968 3433 3532
Fit Permitied v T LU0 T OTe0 T T 085774000 L
Satd. Flow (perrn) N ' ' 2787 ' 4968 3433 3532
Volume {vph) . 0 o 0 0 0 51 0 1310__ 39 125 1969 27
Peak-hour factor, PHF ~ 0.92° 092 0092 092 092 092 075 082 092 092 084 o84
Adj: Fiow {veh) ™~ 7 0 "0 070707 8577 70 15987 42 136 2344 7132
RTOR Reduction (vph) - 0 0 0 0 0 49 0 1 o’ o0 1 0
Lane Group Flow (vph) =0~ "™0 _ "0 0 06777 0 716397 07 _136 2375 ‘-"f-_o
Heavy Vehicles {%) 2% T 2% 2% 2% 2% 2% 4% 4% 4% 2% 2% 2%
umn Type S © T o
Protected Phases o . 1 2 1 2
Permitted Phases™ "~ TT_" .7 T T T T 7
Actuated Green, G (s) ) 9.9 89.1 99 89.1
Efiective Green, g (s) . . T 77T _TIMe T _Te01T . TT119 901 7T
Actuated g/C Ratio _ ' ) ’ 0.11 0.82 011 o082
Clearance Time (s} .~ .7 7 TTe0_ TIT 507 T 6050
Vehicle Extension (s) 3.0 30 3.0 3.0
Lane GrpCap(vph) _ .__ _ . . ... ... ... _ . . 3802 4069 .. 371 2893
v/s Ratio Prot ' _ . 0oo 033  c004 cO67
vis Ratio Perm . T T T e T
vic Ratio ) . o o 002 040 1 037 082 -
Uniform Delay. d1 =~ .. . _ T CTTT UTTTTA38 T T 27 T 4s6” T ss T
Progression Factor - _ 100 023 . 0 88 1 30 o
incremental Delay,'d2” " _ T TR MU O™ opo, T TTe3T T 04T AT
Delay (s) __ . ) . — e 439 108 ___ 404 B9 .
Levelof Service ~. =~ — . T T T T TD _TTA I AT
Approach Defay (s) 0.0 S 439 - ..,e8 106 )
ApproachLOS ~ T T A [ » R AT BT
intersection Summary_
HCM Average ControlDelay ~_= = 7.2  HCMLevelofService, = _ _ A o - -
HEM Volume to Capaclty ralgo " 0. 77 _
Actuated Cycle Length (s) w 910067 Sumoflosttime{s) . .° T 8f =~ "~ . _ T ™
Intersectlon Capacity Utlhzatlpn 58 6% ___ICU [_evel of Servtce B } _
Analysis Period (min) ~ _ "~ TTCasT T T L B

¢ Critical Lane Group

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |

8: Tasker Street Ext. & Chris Columbus Blvd. Friday Peak Hour
v N8t A2 M

Movement BLWWER MNETMNER I SETANSET
Lane Conﬁguratlons _ w5 M 44
Ideal Flow (vphp)Z~ 1900 ~1900 71900 1900~ 1900"_1900 " =™ v
Total Lost time (s)____ 4 0 40" 4.0 o
Lane Ut ___Eaaprm._o o st I e T T T LT
En 100" 300 : 100 e
FitProtected” ~ — 095 " — 100~ T T yge™ T T Tmeommemttooomom
Satd. Flow (prot) 3433 " 5085 5085 S .
Fit Permitted = 7098 T 900 ¢ 1,00 - T
Satd. Flow (perm) 3433 5085 i 5085 '
Volume (vph) _ . .. 154__ 0 1349 0 0_1969 N
Peak-hour factor PHF 082 092 092 092 092 092" '
AdjFlow (vph) T __ 167 _ 01466  __ 0 021480 " T
RTOR Reduction (vph) 0 0 0 0T o0 o
Lane Group Flow (vph)~ 167 0 1466 00 2140 o Tmomeme
fum Type . . S
Protected Phases " 1 o A T e
Permltted Phases '
Actuated Green, G (8}, 9.9 ———goq~ T Tggi Tt T T =
Effective Green, g (s) 11 9 90.1 90.1
Actuated g/C Ratio_ 0.1~ 082" . 082 _ - o
Clearance Time (s) 6.0 50 50
Vehicie Extension (s}~ 3.0~ . 3.0 TS0 T -
Lane Grp Cap (vph) 371 4165 4185 )
visRatio Prot __ ~ 7005 029 TNy e T e emm——ae——
vis Ratio Perm ’ ~ o o ]
Ve Ratio ™ _ "7 _T045TT T 038 7T T T st T T T D T
Uniform Delay. d1 46.0 2.5~ 31 . .
Progression Factor___1.00 027 g m———
Incremental Delay, d2 __ 09 02 "oz . }
Delay(s) . = 274697 T D08 T T T T0ST . =
Level of Serwce D A _ __A
Approach Delay (s) . 46.9 _::‘: 0. 92‘_'_;; e T T T T T T T T
Approach LOS D A A )
intersection Summary“
HCM Average Control Delay 2.9 HCM Level of Service
HCM Volume to Capacity ratio ~ "~ 051 — . = =~ Tmommm——r 3
Actuated Cycle Length (s) ‘ 110 0 Sum of lost time (s) 8. 0o
intersection Capacity Utifization ™ ™ 49.1% __ _ICU Level of Service’ '_"___“L AT T T
Ana!ys:s Period (min) 15 o L ) _
¢ Critical Lane Group L, o = T e

.t e COUL e m naman il e e

10/412006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase |
9: Tasker St. & Chris Columbus Blvd. Friday Peak Hour
S R 2 N BV, I S 4
Movement I FE N EE T EER W WEWWETAWER W NEWINETINER IFSECWISe TIISER
Lane Cpnfigurations 4% - e 3 L4
Ideal Flow (vphpl)” = 1900 1900 1900 1900 1900~ 1900 1900 1900 1900 : 1900 1900 1900
Total Lost time (s)ﬁ 4.0 40 40 40 4.0 40
Lane Util. Factor_ _:;'0.95 T T Toss 100 091 ' j'1.00_ 095" |
Frt _ 0.94 085 1.00 0.99 1.00 0.99
FitProtected ~ = ™~ 089 ™ 77T ¥ 100 095771.00 708577 1.00 1
Satd. Flow (prot) 3274 2787 1770 5037 " 1770 3495
Fit Permitted TOTTToee YT T TUTqo 085 100 0 7T 095 1.007 00
Satd. Flow (perm) 3274 ' 2787 1770 5037 1770 3495
Volume (vph) 79 _ 78 109 0 0 _104 24 1158 78 125 1747 159
Peak-hour factor, PHF _ 0.89 ~ 0.89 089 092 092 "0.92 092 082 092 0 92 099 099
Adj. Flow (vph) ™~ " 789, 88 122" 0"~ 0T 1137 T26 1259 _ 85 136 17657
RTOR Reduction {vph) 0 107 0 0 0 T 0 e 0 o
Lane Group Flow (vph) ~ 0" 192" "0 0 0 14 261338 0 136
Tum Type Split Over Prot Prot
Protected Phases _ ':*4"'4” e Tt 5T 2 T e
Permltted Phases ) N o - ) — - - - - . . - - - —_——— -
Actualed Green, G (s) . 115" L 1317 _34__694 T 134 7194 .
Effective Green, g (s) 13.5 141 44 704 _ 14, 1 801
Actuated g/C Ratio .~ 7 7 0.12 T T 777043 004 o84 T 7013 073 7
Clearance Time (s) _ 50 e v 20 20 50 50 50
Vehicte Exiension (s) TTEeTT T T TTTTTTI6T 30 30T 30 30°
Lane Grp Cap (vph) _ 402 } 357 713224 _ 227 2545
v/s Ratio Prot’ TTegos T 601 001 027 77 c008 Tc0.55" 1
visRatioPerm: = - . i e .
vic Ratio I : X T 004 037 041 T 060 076
Uniform Delay, d1__ ~ 450 420 514 97 " 453 90
Progression Factor . . 100, 7T T300.71.00° 100 " 1.05 o088 7
Incremental L Delay. d2 .. 08 _ 00 31 04 QTW 1 _9“_
Delay (s) RN 1 421546 101 _T_T 5117 98 T
Level of Serwce _ o b Db__ B_ ... A___
Approach Delay (s) . _ 45.9 - 4217 _ 10.8 I 125 :
Approach LOS D D B B
intersection Sty 1
HCM Average Control Delay 15.4 _HCM Level of Serwce o 8
HCM Volume to Capacity ratic . 072 LT, o
Actuated Cycle Length (s} } 110.0 o Sqm_ of lost time (s) _ 120 _ .
Intersection Capacity Utilization _ ~ _ 75.0% _ ACU Level of Service _~ DT oo
Analyms Period (min) 15 _ '
¢ . Critical Lane Group =~ — ™ T e,
10/4/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




Phase |
10: Morris St & Chris Columbus Blvd. Friday Peak Hour
NN
Movement M 5 W EER WNEW NE T SE Tl SoR I
Lane Configurations N A4 M4 of
ldeal Fiow (vphpt) ~ " 1800 '19007 1800 ~1900 1900 ~1900  ~ TUTTTTTT T ST ot o
Total Lost time {s) 40 40 40 40 '
Lane Util. Factor _ ~ ™~ _ "7 """ 100 0917091 100 T 7T T . =
o _,__“"_, 0 5o~ 1.00 0'85_'__;__" )
Fit Protected e .. 085 71.00_100771.00 _T = ~
Satd. Flow (prot) _ 1770 5085 75085 1583
Flt Permitted "~ "™~ =~ """ "77095 "1.00_ 100106 "~ T~ T ..
Satd. Flow (perm) 1770 5085 5085 1583
Volume (vph) .0 0 166 1264 1432 424 o
Peak-hour factor PHF 092 092 092 092 092 092 =
Adj.Flow (vph) == ™ 0 0" 18071374 "is57 _dg{ T T . L land
RTOR Reduction (vf (vph) o 0 0 0 0 96 ) -
Lane Group Fiow (vph)™ 0’ 0 18071374 1557 "3es - T TooT——— & T m R M
Turn Type _ Prot - Perm ) -
Protécted Phases” * "~~~ T TTgv g v g T T wT s e e =
Permitted Phases . ' ' . & o )
Actuated Green, G (s), . T T T 8007110077000 7067 T MO R e T e
Effective Green, g (s) __ 31.0 1100 71.0_ 71.0 o
Actuated g/CRatio” ~~ "7 "~ " 028 i00 0657065 _ T_ T _ T T T T y
Clearance Time (s) o 50 50 50 50 L _
Vehicle Extension (s) ™ "7 ™7 T30 73077307 T30 o T
Lane Grp Cap {vph) . M99 5085 3282 1022 . o
visRatioProt _~ " T T 0107 027 c031T 0 T e o m—— oo
vis Ratio Pe‘rm o 023 N e —
vicRato _ "~ VT TTT 7 0.387_027 047 038 - _
Uniform Delay.d1 _ _ 316 00 100 90 e e
Progression Factor, . . . . 100 .10006% 03 _ _ . ___ T .. . T—
Incremental Delay d2 0.4 0.1 0 4 07 o e e
Delay(s) —— - 320 01 72___39 ) ) o _ =
Level of Service o o C A A A ) B B o r
Approach Delay (s) _ .. "0.0 . "38 7657 . .
Approach LOS A A A
itersection Summary—
HCM Average Control Delay 53 HCM Level of Service
HCM Volume to Capacity ratio .. 0.44 Tt e T o, o T
Actuated Cycle Length (s) . 110.0 ~ Sum of fost time (s). ] 80
Intersection Capacity Utilization . ~ 60.8% ___  ICULleveiof Service .~ _ B’ o/
Analysus Period (min) 15
¢ Critical Lane Group ___ T “""“*“""’:;::f [
10/4/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




Phase |

11: Morris St & Water St Friday Peak Hour

A T O N N B S R
Movemen! IINF 5 W C5 T ESR EWEWWETEWER I NECW NETINNSR I SE(WSET M SBR
Lane Configurations T
Sign Confrol  ~ T T " Stop YT . sop T T T Ustp [ -
Volume {vph) 0 0 0 0 526 64 5% 380 0 K 0
Peak Hour Factor. ~*™" 0,92 092770027 "0.62 - 0.92 0627 "0.92 “0:927 092 '0.92 [0.82570.92
Hourly fiow rate (vph)” 0 ] 0 0 5727 70" 55 424 0 0 0 0
irection,’Lane WEB 1HNEB 1
Vaolume Total {vph) . 641 479
Volume Left (vphy ~ " — 0° 's5 ~~ T 7
Volume Right (vph) 70 0
Hadj{s) ‘T T T3 006 T T
Departure Headway (s} _ 54 58 o i
Degree Utilization,x ~~ 096 077, 7 o oo omwmem= oo A
Capacity (veh/fh) 661 610 _
Control Delay (s)~ ~ 474 258 _ -~~~ =~ & o meeememoeocoTom 7 "
Approach Delay (s) 414 258 N o ) _ o
ApproachLOS T 7~ ET pT T TTT vonorommmmomoemmem e e o o

e

Intersection Summary_

Delay-—'c—-—u o — - . - 33 1 S - ,..\..';i-h'- o e . e bbb s L . L e —— -
HCMLeveIofSerwce L _d__‘______E e e e e e
Intersection Capacity Utilization _ _61.6% _  I1CULevel of Service ~ __ = B, - ’
Analysis Period (min) o e o2 L e et g m weaar e m i aemem
b ormm—— o e e e i mee o — e

10/4/2008

HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase |
1: 1-35 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
A Ny v N a st o2
ovement | EBLY EEREWEMWETAWER WNEU M NBINNST Ml NBR I SETMI SBT,
Lane Configurations I % M LR
Ideal Fiow (vphpl)_ " 7719007 1900° "1900 1900 1800 '1800°  190G° 1900° 1900 1300 ~1900 1900
Total Losttime {(s) 40 a0 40 40 40
Lane Util. Factor 7 T T 0T T TI095T T T T00 7091 7 1.00 70,91
FR T 094 1.00 099 100" 0.99
FitProtected ~_ ~ =~ —_ = T ooTttpegT— T U095 100777 TT0.957'1.00
Satd. Flow (prot) 3313 1788 5036 1736 5045
FltPermitted ™~ ~ 77 T T ™™ 7 "gg8” T "7 095 100 _ 095 1.00
Satd. Flow (perm) 3313 1788~ 5036 1736 5045
Volume (vph) —ewd_ O_ 0 _ 7 3 8 6__ 510_ 1047 59 :.:27 1266
Peak-hour factor PHF 092 092 0.92 064 064 064 025 095 082 066 o 65 0.85
Adj. Fiow (vph)™ TTUOT T O T TATTTTE T T2 24 537 12777 89T 42 1489
RTOR Reduction’ (vph) 0 0 0 0 M 0 0 0 5.0 0 5
Lane Group Flow (vph) = 077 0" 0" " "6_ 717" T0 TUTOT 561 13617 0 _ 42 '1579
Heavy Vehicles (%) 2% 2% 2% 0% 0% 0% 0% 1% 2% 2% 4% 2%
TumType . . o oo2uSelt e L Pt Prot o Prot |
Protected qug_e_s ) 8 8 1 1 6 5 2
Permitted Phases “'“_"“I_T"'_“_“_'“‘Tf‘_':"’f_ . ﬁ_“._:":?_',‘”_”":“_‘_‘ . _'_'__‘_‘ .
Actuated Green, G (s) o 42 426 926 _ 72 572
Effective Green,g(s) . ___ . . T T™e2 ~ __ T 436936 _ " 82 582
Actuated g/C Ra’uo o _ 0.05 o 036 0.78 ] 0 DT 0 49
Clearance Time (8] oo e T T T 5050 T 750" 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {(vph) _ . _ . — 17 . .-, . 650 _3928 119 2447
vis Ratio Prot _ _ . c0.01 _ ., o031 o027 0.02 c0.31
visRatioPerm ~~ _ . T o=l v LD oI
v/c Ratio _ o 0.10 T oss 035 ) 035 0.65
Uniform Deldy, di___ = ™ "TTT T T4 TS 384740 7T s34 232
Progression Factor 1.00 0.87 035 . 100 1.00
incremental Delay, 92”7 "™™ TTTTTTTTTT g Tt T TMieg o2 L 18T 13
Delay (s) ___ 845 T 408 16 _ 552 245
Level of Service” = T T T T T D T I DA TUTET TG
App_rogcrlDelay (s)_ 0.0 . 545 L 130 253
ApproachLOS _ "~ T A i« T - S T c

Intersection Summary—
HCM Average Control Delay _ ._nes HCM Levelof Service =~ _ B
HCM Volume to Capacity ratlo 0.70

Actuated Cycle Length (s} '120.0 _ . Sumoflosttime(s) -~~~ 120 ) N
Intersection Capacity Utilization ~ 70. 6% IQU Level of _SEI’VICE__ . - c _ .
Analysis Period (min) "~ T 7T TS TTC T T T T T D T
c Critical Lane Group '

10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |
1: 1-85 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
vy
Movement SBR
L4 Configurations
Ideal Flow (vphpf) 1900~ _ ~ Tt i o
Total Lost time (s) )
Lane util. Factor _ "~ —T L e e mmem——— T T O T
Frt ) )
FitProtected, ~_ =~ — o T e om W o TomoormmimmmmomImIe Ot
Satd. Flow (prot) B ) )
Fit Permitted ~ ~ "~ —™ ™ ¥ s T o
Satd. Flow {perm)
Volume {vph) ™ _ . e . e
Peak-hour factor, PHF _ 0.83 .
Adj Fiow (vph)_ * T s T T T T T T T T T TLD
RTOR Reduction (vph) 0 _ B
Lane Group Flow (vph)™ ~ 0~~~ " _ T Tt T T O T T TN
Heavy Vehicles (%) 0%
fumType . B, e e =
Protected Phases . . . -~ . - — e e — v — - ..
Permitted Phases = =~ " 7" T YT T T T T T T
Actuated Green, G (s) o -
Efiective Green,g(s} ~ __ . . - o s oTToo_o . L T
Actuated giC Ratio _ S -
Clearance Time (s) "~~~ T T T T T LT TTIT L TIITL T T
Vehicle Extension (s) ) '
Lane Grp Cap {vph) _ e e e e _
v/s Ratio Prot o ' L
Vs RatioPerm T T T T T T T T e L e
vicRatio ' __ _ . .
Uniform Detay, 1™ " T T T O L
Progression Factor -~
incremental Delay,d2” . T ..~ o T
Delay(s) _ . _. u.,.p e e e e —— -
LevelofSeviee "~ DT T _ T Tl IR T
Approach Delfay (s) .
e i e e

Approach LOS e _
intersection Summaww

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |

2. 1-676 On & |-676/95 Off Ramp & Chris Columbus Bl Saturday Peak Hour
oy ANt ALY

Movement I E C W E S T EERE WBLEWE T WER il NE W NS TN SR IS B SE T SER
Lane Configurations . 4 a» W M N M
Ideal Flow (vphpl)' _ 71900 ~1900 1800 %900 1900 1§00 1900 1900 1900 "1900° 1900 1900
Total Lost time (s) 40 40 4.0 40 7 408 40 40 40
Lane Util. Factor_ """ 0.95770.85" o.a“a"_“'__‘ Y095 T T09777081° 0 | 1.00 0917 T
Frt ) 1.00 " 1.00 " 085 T 086 100 100 1.00 0.99
Fit Protected =~ ° 0957 0986 71007 088 ~ 095 100 . 085 1.00°
Satd. Flow (prot) 1665 1686 '"2814 3324 3467 5074 1770 5070
FlitPermitted” """ 095 096 1007 _ ~ 088" 77085 7100 T 7085 1.00
Satd. Flow (perm) 1665 1686 2814 3324 3467 5074 1770 5070
Volume (vph) _ 1347 15_1213 18 12 _ 11 634 1473 25 15 1162 104
Peak-hour factor, PHF 0.81 092 090 092 092 092 0984 084 082 092_ 0.93 0.89
Adj. Flow {vph) _ 165 161348 20 137 12 674 17547 "27 7 16 1248 117
RTOR Reduction ¢ (vph) 0 0o 276 0 1 0 0 1 00 o 9 0
Lane Group Flow (vph)™ _ ey 1072 TEOTTTSAT T o _evdTTi780 T 97" 18 T 1357 T o
Heavy Vehicles (%) 3% 2% 1% 2% 2% 2% 1% 2% 2% 2% 1% 1%
TumType, . _ o Split_ - ptrov Split ... _ . Pet ..~ _Pot
Protected Phases 4 4 41 8 8 N 6 5 2
Permitted Phases ™.~ _ T TTT TTT e m o mwmemmes e s oo oo
Actuated Green, G (s) . 185 185 539 5.6 354 701 .38 315
Effective Green, g (s) .. 20.5° 7205 ™ 57.97 " 66 T 374 721 Y48 “zas5 T 7
Actuated g/C Ratio 0.17_ 0.17 048 005 031 080 0.04 0.33
Clearance Time (s) "~ 6.0 _60_ 7507 T~ "60T 606 __ " “/50 760
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) __- 284 _ 288 1358  _ 183 10813048 _ 71 1669
v/s Ratio Prot 0.05 0.06 ¢0.38 c0.01 019 035 001 c0.27
VsRatoPerm __ =~ ~ T T TTUC T [
vic Ratio . 031 032 079 _ o 18 062 0-5.8,m. 023 _p_._s1_v
Uniform Delay, d1™ _ _ 436437 260 ~ ~ "5491 353" 1477 558 ~36.9 :
Progression Factor 100 100 100 100, 083 043 051 055
incrementai Delay, d2 07 05 T 08T 06™T T3 e Ty
Delay (s) 442 443 291 546 300 7.0 297 237
LevelofSevice " D" DL €T D T ¢l AT ¢ lTE T
Appmach Delay (¢)__ .. _. 3098 . 548 13.3 238 .
Approach LO§ ~ ™7™ T g e o I - e
intersection Summaw—
HCM Average Control Delay =~ . 213 _ . HCMLevel of Service,  _ _ C_ . .
HCM Volume to Capacny ratlo . 0.76 » _
Actuated Cycle Length (s) _ " " 71200, _Sumoflosttime (s}~ ~ ~_ 160 _ T "7 T
Intersection Capacity Utlhzatlon 80.5% ICU Level of Serwce o )
Analysis Period (min) . _ " 0 18T T 7T T TUTTTmm ooTmmomm ot e e
¢ Critical Lane Group

10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers 8 Associates. Inc.




Phase |

3: Christian St. & Chris Columbus Bl Saturday Peak Hour
Ay ¢ ANt 2N

Movement TN -E W ES Tl R WWETWWETEWER IWWNBWINE T NER ISEU I SETWSET
Lane Configurations ¥ b & Y M %N M
ideal Flow (vphpl) ™ ~ 1900 1900 1900 _ 1900 '1900. 1900 1900 1900° 1900 1800 1900 1900
Total Lost time (s) 40 40 ' 4.0 _ 40 4. 0 40 4.0
Lane Ufil. Factor ";;:1.00‘ 4007 T T TTU00_ T 7T d00 70847 T T "T1,00" 0.9
) 100 0.86 e - o S R
FitProtected ™™ " 77" "6195" 1.00 TR T T085 .00 T T T 0957 1,00
Satd. Flow (prot) _ 1770 1629 1774 7 1805 5081 © 1805 503t
Fit Permitted ~~ ~ " 0.74-1.00_ 077 -~ 095 100 '~ 7T 095 1.00
Satd. Flow (perm) 1374”1629 1413 1805 5081 1805 5031
Volume (vph) 57 2 142 13 _2 _ 2 _ 172 _1958 g __ .5 16 2043
Peak-hour factor, PHF 082 025 0. 89 060 050 050 087 0. 84 0. 7056 0.62 0.31_0.95
Adj. Flow (vph) "~ L9y TR TMe0 T 22 T A T AT 08 23316 8 Th2 215
RTOR Reduction (vph)_ 0 129 0 0 307 0 o 0 0 0 15
Lane Group Flow (vph)' 1917 739 7" 0 7 "0 27 TT 07198 2347 "0 0 60 2474
Heavy Vehicles (%) 2% 0% 0% 2% 0% 0% 0% 2% 0% 0% 0% 1%
Turmn Type .. Perm _ _ __Perm__  _ Pt __ __ Prot Prot .
Protected Phases - 4 8 1 6 5 5 2
Permitted Phases™ ™" 7 47 __"T" T g T T T T T T o
Actuated Green, G (s) _ 211 21.1_ ' 211 16.9 758 L 7.1 " 66.0
Effective Green, g (s) _ . 23.1. 231~ . 23 *"'“‘“_"1’ 79 788 _ __ T 81" 870
Actuated g/C Ratio _ 0.19 _0.19 015 __0. 64 007  0.56
Clearance Time ()~ 7 6.0 60 _ ~ 77 - 0 o T50 50T T U500 T50
Vehicle Extension (s) 3.0 3.0 T30 3.0 3.0 3.0
Lane Grp Cap (vph) __ 264 _ 314 269 3252 122 _ 2809
vls Ratio Prot ) 0.02 ] 011 c046 003 ¢0.49
vis Ratio Perm ™ " 7c0.14 77 T B
vicRato 072 012 _ 010 _ 074 072 048 o088
Uniform Delay, d1._ = 455 _ 404" "~ 7 T 7389 T T 488 a4 T T T 5407 '23.0
Progression Factor  1.00 ~ 1.00 , 100 077 051 ~1.20 089
Incremental Delay, 02~~~ 9.4~ " 02” ~ T T o2 T T iR AT UYTi8 T 26
Delay (s) 549 403 400 45185 668 184
LevelofService  _ ~ _D__ D =T pt T D TaAT_TT/TU BB
Approach Delay (s). 48.0 _400 o 113 _19.5
ApproachLOS ..~ T opT ™Mo 77 > S B, T TTT¢ B
Intersection ! Summaw—
HCM Average Control Delay _ w177 HCM Level of Service | B o .
HCM Volume to Capacrty ratio 0.81
Actuated Cycle Length (s) """ '~ 1200_°  'Sumoflosttime(sy =~~~ 8o~ _ T T T ¢
lntersectlon Capacity Utilization . 78. 1% ICU Level of Service D _
Analysts Period (min) -~ "~ T T rTeAwes o e mom e oo

¢ Criticat Lane Group

Crth-Rodgers & Associates, Inc.

10/4/2006
HCM Signalized Intersection Capacity Analysis




Phase |

3: Christian St. & Chris Columbus Bl Saturday Peak Hour
<

Movernent SBR
14 Configurations :
|deal Fiow (vphpl) L90¢- L Mo e e L e e
Lane Uiil. Factor "“_:; T T e TR e e
F - ] _ ) ‘ )
FProtected ™ . ™ T T T T T LI T
Satd. Flow (prot) '
Flt Permitted ™" '™ oo e T
Satd. Flow (perm) o _ _
volume (vph) - 328 - x
Peak-hour factor PHF 097 7 i
Ad.Flow(vph) " =" 338 T T " T T T oI Tt T Lt
RTOR Reduction (vph) 0 '
Lane Group Flow (vph) ™~ 7~~~ LT T o o mmmmemr nmoom e e
Heavy Vehicles (%) 1% '
fum Type - _ o - : I, -
Protected Phases o o _ B
Permitied Phases -~ "Z 7 T T T — .
Actuated Green, G (s)
Effective Green, g (5) _ T :__* _ -TT_” "',.__‘ M.,_.Hr - _:' _m-i*‘T:_Tn o ‘
Actuated ng Ratio '
Clearance Time (s) - _f: L nmm—m———
Vehicle Extension (s) ]
Lane Grp Cap (vph} - —— o G m——— s -
vis Ratio Prot _ o o . o ) . -
WisRatioPerm "~ T T Tt T T T I T T e,
vic Ratio
Uniform Defay, o1~ — """ ~ " _ T T T T T T
Progression Factor
incremenlal_ Delay, dZWW - LT m::: _—— Tl . T
Delay (s)__ o |
Level of Service ~ — . = T " _ T oy e e mm e
ApproachDelay(s) _ " T T
ApproachLos . TN T e e LT T T LT

Intersection Summary_

10/4/2008
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |
4: Washington Ave. & Chris Columbus Bl Saturday Peak Hour
A ey ¢ N as bt AN
Movémen! N5 W EET M EER M WEWWETAWBRIWNEU I NE WIS TANER WSEU W SEL
Lane Configurations __ N v N m M X
Ideal Fiow (vphpl) “ " 1900 71900 1900~ 1900" 1900 1900 1900 _1800 __1900_"1900 ~1800 1900
Lane Width 127 713 7 127 127 e 20 127 427 120 120 127 10
LT_otan_g_«;att;me(s):__; 407740 40T T4 T TTTTOTTR0T TRGT T T T a0
Lane Util. Factor 095 0.91 095 1.00 0.97 0.91 1.00
Ft =" "‘:"’_: 1.00° 7™.00 0.85 " “_h‘ 095 " T T TTTT100T 100" T T T T 00
Fit Protected 0.95 0. 95 1.00 7'0.99" 095 1.00 - 0.95
Satd. Flow {prot) _ ~ — 16657 1657_ 1504~ 2019 T ™3433” 50827 T T "1852
FIt Permitted 095 085 1.00 099 0985 1.00 095
Satd. Flow (perm)~ "~ 1665 "1857 1504 2019 734337 5082 T {652
Volume (vph) 522 4 416 4 4 5 2_ 352 1608 3 6 0
Peak-hour factor, PHF_ 096 0.257" 0.92° 0.50 _0.33 T0.42_0.910917-0.85~ 038, 0.75" ~ 0.92
Adj. Flow (vph) 544 16 452 8 12 12 2 387 1892 8 8 0
RTOR Reduction{wph}y = 0 _ "0 "0~ "0 110 -6 07 7o  "6- 0 o
Lane Group Flow (vph) 273" 287 452" 0 "217 7 g7 "T 07 ase dsoa” 0 o 8
Heavy Vehicles (%) ~ 3% 2% . 2% ‘0% 0% 0% 2% 2% 2% 2% - 2% 2%
Tumn Type Split ~ Free Split ) Prot  Prot Prot  Prot
Prolected Phases 8. 8 ~~_ 4774 TTTT AT T4 Te T TTITsT 75
Permitted Phases Free ' -
Actuated Green, G (s)_~22.5_ 225 1200° — “T42 " T T30 664, . 52
Effective Green, g (s)__ 24.5 245 1200 8.2 a0 AT B2
Actuated g/C Ratio -~ 020 ~ 020~ 1.00° "7 005 T ~ __: 012 7086 T 005
Clearance Time (s) 6.0 _ 6.0 6.0 L 50_ 80 T 50
Vehicle Extension (8} 3.0 ~ 30 T TTWzam e 307 300 T 3.0
Lane Grp Cap {vph) 340 338 1504 104 401 2842 85
visRatioProt | 7 0.6 c0.17 T “;‘_"':_ o0 T T "',60.1_1___‘__)0.3_?; " 0.00
v/s Ratio Perm ) - 0.30 ' '
VicRatio™ T 080T 085 0307020 T T TT™odr T 067 "~ 0.09
Uniform Delay, d1 455 _460_ 00 545 52.8 186 542
Progression Factor ~ 1.00 ~ 1.00_ 1007 _- 100 T 0757 037 7 145
Incremental Delay, d2 128 17. 705 08 N 31.7 1.0 03
Delay (s)™ T 5837637 05 855 T TTUTTIS 79 L T 789
Level of Serwce E E A B E A E
Approach Defay {s) _ X D, °_‘._.55.5 ) 'T_..'"L T Thwes T T i
Approach LOS E B

[ntersection Summary I

HCM Average Control Delay 22.9 HCM Level of Service C

HCM Volume to Capacity ratio . .090. . 7~ = T T

Actuated Cycle Length (s) 120.0 Sum of lost time {s) 12.0

Intersection Capacity Utilization ___ _"93.9%™ " " ICU Level of Service e . F o T

Analysis Period (min) 15 ' '

¢’ Critical Lane Group 7 . e m——— . LT T
10/4/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




Phase |
4: Washington Ave. & Chris Columbus Bl Saturday Peak Hour
|

Movement N SBT M SBR
LanﬁConfguratlons 4 o
ideal Flow (vphpl) __ 71900 "1900 T~ T 0T T T T T U T T T
Lane Width 13 " 12 o B o
Fotal Lost fime {8) " ""4.07" 40" R
Lane Util. Factor 4100 1.00
Frt _ 100085 T — - R
Fit Protected 100 1.00 .
Satd. Flow {prot) —__ " 3850 1583 . . - g — T
Fit Permitied 100 100
Volume (vph) 1750 441
Peak-hour factor, PHF —_ 0.92 090~ ~ — . . - )
Adj Flow (vph) 1902 490

Reduction {(vph) .0 . .0 P - — |
Lane Group | Fl_qw {vph) 190_2 490
Heavy Vehicles (%) ™ ™™ 2% "2% — R
Tum Type _ . Free
Protected Phases™ __~ "2” " -~ T T T T T IR
Permltted Phases Free '
Actuated Green, G (s) _ 58.3 120 o, R o ) . - "'
Effective Green, g (s) 59~3_ 1200 - . o
Actuated g/C Ratio ™. 0.49 __1.00 T e —
Clearance Time(s) 5.0 _
Vehicle Extension {8) 3.0 = - T -
Lane Grp Cap (yph) 1903 1583 _ ' L
vis RatioProt ™~ T c049" - e . -
vis Ratio Perm 0.3 '
vicRatio” "_"‘1 00 0.317 - - i P
Un't‘:".":'ﬂ?'f’y' 41 303 " 0.0 : v v . e ra——
Progression Factor T 38 1 00 ' —— s —— _-#_ o e ok
incremental Delgy. d2” 154 03 _ o
Delay(s) . .~ 2741 _ 03 __ /T - el
Level of Service c~ A o .
Approach Defay (s) " 278 - - e e T
Approach LOS c '

Infersection Summary M

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |
5: 1-95 NB Off Ramp & Chris Columbus BI Saturday Peak Hour
Sy o AN 2B i

Movemen: MNNERENTF W EE T W EER WV WWETEWER NG W NI IBREESE
Lane Configurations W% r M -3 ‘H“f
Ideal Flow (vphpl) 1900 1900 1900 1900 1960 1900 "1800 1900 _1900 1900 1900~ 1900
Total Lost time (s) 40 7 40”7 4.0 40 40
Lane Util Factor " 0.97 7 T 7160 T T T T g T T .00, *1.00
Frt 100 " 0.85 T .00 1.00° 1.00
FitProtected, ~ 095 " 1.00 T T TS TT=T4007 ™7 " TD095 d.00
Satd. Flow (prot) 3433 1568 5085 _ _1805 5644
FitPermited” ™ 095" 7. "00_ """ o0 -t T 70957 T1.00
Satd. Flow (perm) 3433 1568 . 5085 1805 5644

Volume (vph) 404 0. 349 0 O
Peak- hour factor, PHF 076 092 0727 082 092 0 _
Adj. Flow (vph) _~. 532 ™—0_ 485 "0 _'To 016597 0 T2 0 2239
RTOR Reduction (vph) 0 0 0 0 0 o 0 0 0~ o 0

Lane Group Flow (vph) =532 =707 7485" 770 "0 0T 16597 70 ':'_“EJ“ 92 2239

0_1526 0 24 0 2149

0
2 0.@2 092 092 026 026 0.96
0% =
0

Heavy Vehicles (%) 2% 2% 3% 2% 2% 2% 2% 2% 2% 0% 0% 1%
Tum Type _ Prot. - Free o . e — i . _Prot_ Prot  _
Protected Phases 3 _ S - S5 2
Permitted Phases "~ """ 77 17 Free el Oy e
Actuated Green, G {s) 231 120.0 ~ 614 19.5 859
Effective Green, g (s) __ 2517 - 11200 7T T TETT St MtepaT Tt "7 T T205 8BS
Actuated g/C Ratio 021 100 __0.52 _ 017 0.72
e e T ek R
Vehicle Extension (s) 3.0 ) 3.0 3.0 3.0
Lane Grp Cap (vph} ___ 718 _ L . . 2644 m ... 308 4087
visRatoProt ~ ¢0.15 L ~ _ _ 033 005 c0.40
vis Ratio Perm " T oS T T T T T T T T
w’c Rato 074 0.31 B 063 WO 30 0 55
Uniform Delay, d1 ~ 7444~ _— ™09 T X S X A
Progression Factor 1.00 1.00 _ 024 064 0.7
incremental Delay, d2 41~ 057 _ T T T T Ty T T3 03
Deiay (s) - 485 . 05 - 5.6 _ 281 186
Lova ot Sanica = e O e e e SR e e BLS
Approach Delay (s) 256 00 L 56 .. .28
ApproachLOs | 7T 1 CC - Y Y D
Intersection Summa_
HCM Average Control Delay ...~ 8.3 = HCM Level of Service - _ AL i
HCM Volume to Capacity ratio 0.63 _ _ -
Actuated Cycle Length (s) _ 712007 Sumof lost time (s}~ _ .~ 80 _ T e
Intersection on Capacity Utlhzatlon 759.7%  ICU Level of Serwce B B
Analysis Period (min) © '::r 45T T Mmoo A —— 0 T I T
¢ Critical Lane Group

10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc. '




Phase |
5: 1-95 NB Off Ramp & Chris Columbus Bi Saturday Peak Hour
<
ovemen SBR
L4de Configurations
Ideal Flow (vphpl) ~ ™™~ 1900 ~_ T _T— o0 TmmETT oo
Total Lost time (s)
.Lane Utll Factor ﬂ; :__,__- T z :_,__'__ ‘____ _:"_: . ::H::
Frt ' i o i
FitProtected ™~ "= T T T T T
Satd. Fiow (proi) ' )
Fit Permitted e
Satd. Flow (perm)
Volume {vph} _ . G - . - — — et -
Peak- hour factor, PHF 0.92
Ad] Flow (ph) . LT e e o e o
STOR Redustion (vph) 0' B ntresotn il et . .
Cane Group Flow (voh) 07" 77 7 T S e e ey
Heavy Vehicles (%) 0%
ifTum Type _— — - . _ - - a

Protected Phéses
Perm!tted Phases

Effectwe Green g (s)
Actuated g!C Ratio
Clearance Time (s)
Vehicie Extension (s}

Lane Grp Cap (vph)

e - L LILEY . .- R R TERLL - LR .o - o,

vfs Ratio Prot o L N . ) e ey e e e e e
vis Ratio Perm” ____*_"“_“T_L_f_'__f_ e S
v/ Ratio D . S '
Uniform Delay, 1™ & o w T Mmoo e T T iy
Progrqss:on Factqr . . L . I - T :
Incremental Delay, d2 —_ " ." 0 .7 7 e T T L
Delay (s) . | - | |

LevelofService ™ "= "~ T T T T T LT ITT
Approach C Delay (s) - e e et

Approach LOS - g

Intersection Summaw—

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




_ : Phase |
6: Reed St. & Chris Columbus B! - Saturday Peak Hour

/‘—-wr‘—‘\ﬂ*\Tﬁ"\

Aovement ' ] WNBL ]
Lane Configurations _~ %_ 4 i b & 3 H“b b+
Ideal Flow (vphpl}) 19001900 1900 1900 1300 "1900 _ 1900 “1900 T 1900 1900 1900 1900
Lane Width L 11 11 1277137 127 10100 11 1210 10
Total Lost time (8) w80~ 4.0 T40T 740 T T4 Ta0 T T .- 40
Lane Util. Factor 095 095 1. 00 095 095 TT1000 0.91 1.00
Frt” T TTTTTU{00 0 100 085771007 091 _‘_‘j_:“"‘ 10077100 0 T 100
Fit Protected 095 097 100 085 100 095 1.00 ' 0.95
Satd. Fiow (prot) .~ 16257 1659 " 1561 _1681 1694 "~ 7 1636499 T ' " 1652
Flt Permitted 7095 097 100 095 100 085 100 095
Satd. Flow (perm) ~ ™ 1625 1658~ 1561 1681 1684 T 1636 4899 T T T {652
Volume (vph) 189 35 158 37 26 53 18 144 1283 20 2 119
Peak-hour factor, PHF __ 0.87" 0.83™ 1.00 "70.70_'0.507"0.65 092 0.2 080 047 069~ 0.69
Adj. Flow (vph) 217 42 158 53 52 82 20 157 1604 43 172
RTORReduction (vph) ™ ~ 0 0 138 0 47— —06"""0 "0 ™3 0 "o T o
Lane Group Flow (vph) 32577 i34 19 53 87 0 0 177 1644 0 0 175
Heavy Vehicles (%) 2% 1% 0% 2% 0% 0% 3% 3% 2% 0% 2% 2%
Tum Type Spilit Prot  Split Prot Prot Prot Prot
Protected Phases” 77 3 77737 T 3 "7 7T T AT ATITET 75 TS
Permitted Phases ' ) ' _ ~
Actuated Green, G (s) 7. 12.2 1227 12277769 68 T T TS s TaR AT T T a0
Effective Green, g (s) _ 14.2 142 14, 2 89 89 ~ s 6 493 L 3186
Actuated g/C Ratio ~  0.42  0.12° _0.12 0.07" 0Q7:::_“_‘"f __fo 147041 026
Clearance Time (s) 60 60 60 60 60 50 50 5.0
Vehicle Extension (s) ~— 3.0 30 ‘30 30 30 ~ T T ""3p9T 30 "TTTTTTT T3
Lane Grp Cap (vph)___ _19_2 196 185 125 126 226 2013 435
vis Ratio Prot. . 70.08 c0.08"_0.017_0.03 ¢0.05 s ‘"“‘0.11:”\@0.34:, ooon
v/s Ratio F Perm SV e
vicRato' T 0657 068770.107 0427 0869 _ o™ "o78 082" ” “;_ 040
Uniform Detay, 1~ 50.5_ 50.7 47 2531 54.2 500 313 36.4
Progression Factor . . 1.00 "1.00 "1.00 _1.00 = 1.00 . .. " 1247 1457 7 Y pe2
Incremental Delay, d2 7.7 9, 5 G 27 23 145 152 36 05
Delay(s) . ___ "~ 582 602 474 554 687 " 77T 77477398 77T 77237
Level of Service E E D E E E D ¢
Approach Delay (s) *“'{‘“"54 8 T e T s T T
Approach LOS D E D '
tersection Surary
HCM Average Control Delay 413 _HCMLevelofService . D
HCM Volume to Capacityrato ~ " 093~~~ _°~ """ =™ == rem s o o T
Actuated Cycle Length (s) . 1200 'Sum of lost time (s) 160
Intersection Capacity Utilizaion ™~ "83.2% . "_ICU LevelofService ~ ~ ~~ " —E” T T UTTTT T
Analy5|s Period 1 {min) 15

T g | e . e e —e— —

c . Critical Lane Group  __

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |
6: Reed St. & Chris Columbus Bl ' Saturday Peak Hour

+ 4
Moventen! I S5 THSER I

LangiConfigurations  4#4%

ideal Flow (wphpl) — 71900 "1900 ~ ~ "7 " ™ T T — T S
Lane Width 10 127 ]

Total Losttime (s} .~ 4.0~~~ = == = T m———— - ST
Lane Util. Factor U001

P 7 ..T_"'___'i:'_“_ﬁ-gé"" . Tt
Flt Protected 1.00

Satd. Flow (prot) ~_ 4672 LT T - o . ;
Fit Permitted 1.00 _ N

Satd. Flow (perm) — o 4672 7 T I T 0 v s S Cme——
Volume (vph) 2168 226 ) _ .
Pealchour factor, PHFET™0.94 © 0787777 T T T T T TR T T T T,
Adj. Flow (vph) 2306 290 ) o ] T

RTOR Reduction {vph} ™ 137~ "0~ " ~ 7= ——— ™= = "= T T TTTTH
Lane Group Flow (vph) 2583 0 ) _ )

Heavy Vehicies (%) ™ ™ 2%~ 1% ~ 0T T TTmoETT oo s
Tum Type

Protected Phases ~ .
Permitted Phases
Actuated Green, G (s) 63.3
Effective Green, g (s) _64 3
Actuated g/C Ratio | .. ___0._54_"_'
Cl_earance Time (s) .90
Vehicle Extension (8)™ ~ 3.0
Lane Grp Cap (vph) 2503
Vis Ratio Prot " T~ ¢0.55
v/s Ratio Perrn _ ]
vicRato " 1.03
Uniform Delay‘ d1 279
Progression Factor, -~ 0.40
Incremental Delay, d2_‘ 25.8 .
Délay (s) . __,L_._ 371
Level of Service _
Approach Delay (s) __ 36.2
Approach LOS D

TRISTSeChion Surimyary M

S gy e c C TEESE S Wt T e CR TR MR OT e e e T - — mey ——y

L — — o, o ——m aa [ L ——— s . (LA |

10/4/2008
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase |

7: Dickinson St & Chris Columbus Bl Saturday Peak Hour

ey v ANt A
Mdvement I FE W E T ESR WWELW WeTd WBR IENELMINET Al N5R M SEMESETASER
Lane Configurations v 0 ™
Ideal Flow (vphpl} "~ 1900 1900 "1900 _ 1900 1900 19001900 ~1900 ~ 1900 ~ 1900 1900 1900
Total Lost time (s) 4.0 ' 4.0 40 40
Lane Util. Factor, — "7 =% W TR o YT T G88 T T 091 097 09577 T
Frt o ' T T o085 0.99 71000 100
FitProtected ™~ T T RIS e MT4607 T TTUR000 T 095 T io00 T
Satd. Flow (prot) 2787 5056 3433 3539
FltPemiteg =~~~ - °  FTTTTT 40007 Y 10007 T 095 1007
Satd. Flow (perm) ] o 2787 5056 3433 3539
Volume {vph) 0 0 0 0 0_ 104 _ 0 _1361_ 60 295_ 2085 _ O

Peak-| hour factor, PHF 092 092 092 092 0.92 092 087 085 092 092 092 _ 092

Adj. Flw (vph) "~ 707 077007 "0 07 113701601 ™ 65 132122667 0
RTOR Reduction {vph) p 0 0 0 0 70 0 2 0 0 0 0
Lane | Group ?Ioﬁ(ﬁﬁh) TT0TT0 0 T 0T 0 AT T84T 0 32172266 0
Tum Type o ) - _ Qver _ Prot o

Protected Phases™ =~ T T TT T Tty T 2_"_".'_'“_ R T

Permitted Phases

Actuated Green, G (s) . T T T T Tygs T TThga 5T Tis"s‘“é’ziﬁ?_’_""
Effective Green, g (s) _ _ i 185 93. 5 185 935
ACIIAtEd GIC Ralio o T 7 T 0.15 078"
Clearance Time (s) _ " 60 50 60 50
Vehicle Extension (s}~ ™" T % T T TTTT T T R g T T 0 . 3.0 3.0 ¢
Lane Gmp Cap (voh) 430 3939 529 2757
WsRatioProt ~ =~ T T T T T2 T 0337 eD.09  c0.64 . !
v/s Ratio Perm - ) S
vic Ratio™” ~ " TTTIT T T T UTIIIT U ITT00 0 L0427 06T 0827 T T
Uniform Delay, d1 o o 436 4.4 474 81
Progression Factor . A I 1S o NS XT3 K- » S
Incremental Delay, d2 _ _ _ 01 03 06 09
Delay(s) . .~ T . 7 ITTI T TARrT AT Tass T 84 T
Level of Service D A D~ A_
Approach Delay (s) T2 T.00 TTTTTT T 437 T T AT T T30 )
Approach LOS A D ' A B
Intersection Summaﬁ%
HCM Average Control Delay 8.2 HCM Level of Service
HCM Volume to Capacity ratic - 079 ™. _ oo :'"_ T em——
Actuated Cycle Length (s) _ 120 ] Sum of lost t_im_e (s) 80
Intersection Capacity Utifization . " 61.0% _ __ ICU Levelof Sérvice. __~ ™8 _ ~°~ — —_'=*
Analysis Period {min) 15 e -
¢ _Critical tane Group _ 77 7 T T T L T2
10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase |

8: Tasker St. Ext. & Chris Columbus Bl Saturday Peak Hour
v St A2
Movement I EWWER WNE TANER WSS So T AN
Lane Configurations . %% 'Mf 44
ideal Fiow (vphpl) "7~ 1900 _ 1900 7 190071900 _1900 /1900 ' _ U Tmomr o e m e
Total Lost time (s) . 4.0 40 )
Lane Utit. Factor "7 007~ 0.91 w081 . .
Frt . 1.00 - 1.00
Flt Protected ™~ 0_95 T T 0T T i o
Satd. Flow (prot) 3433 5085 _ 5085 o
FitPermited 77 770957 " "1.0077 77 TT 60 T T T ]
Satd. Flow (perm} 3433 " 5085 5085
Volume (vph) 255 . 0_1421_ _0__ 0O 2085 ik
Peak hour facior, PHF 0.92° 70,92~ 082 092 092" 0.92" .
' 27T OB TN 266 L ==

Lane Group Flow (vph) 277"~ (1545 0 02266 -
Tum Type

Protected Phases .
Permitted Phases o
Aciuated Green, G (s) . 16:5 .. 928" — " "g55

Tl St B T e T m— e Sl T BT SR ¢ A - T T R

2 2

—— e | e e e on . er—— —— —_ .- - e

Effective Green, g (s) 185~ 935 93.5 -
Actuated g/C Ratio _ 770157770178 T T T 0787 — .
Clearance Time (s) 8.0 5.0 , 5.0 -
Vehicle Extension (s} 3.0 ‘3.0 30 T
Lane_ Grp Cap {vph} 529 3962 3962 3
VisRatioProt”__~ 008 . 030 . _ cD.45 i
w‘s Ratio Perm - ' _ »
vic Ratio—~ T T 062 " T 089 T T T T U067 S ]
Uniform Delay d1 46. 7" 4.2 5.3
Progression Factor_ . 1.00 081 T 015 ) "
Incremental Delay, 92 09 0.3 o 0.3 -
Delay(s) = 0. T476 T 28T 771 — oo
Level of Service D A A -
Approach Delay (s) ... 47.6" 28 T . 1177 L e
Approach LOS D A : A
Intersection Summary - — —
HCM Average Control Delay 4.9 HCM Level of Service A
HCM Volume to Capacity ratioc. ™ ____ . 0.56 ____ - o .
Actualed d Cycle Length (s) 120.0 Sum of fost time (5) 8.0
Intersection Capacity Utilization —_ . 54.3% ____ ICU Level of Service o A o T ;
’ Analyms Penod (min) _ 15

T s s o i st B sl

c Cntncal Lane Group

- — - i ——_ - -

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase |

9: Tasker St & Chris Columbus Bl Saturday Peak Hour

YIS e T U B S
Mavement W cE W ES TN ESR K WE(WWETA WBRWNEWINETAINER IWNSBW SETAISER
Lane Configurations 4» ol N M0 Y
Ideat Flow (vphp!) " ™""1900 " 1900 1900f'199_0"1’900 1900 900 1900 1900 1900 1900 . 1900
Totat Lost time (s) 40 40 4.0 4.0 o
Lane Utit. Factor _ m T _T0es T T e T 0.88 1..00'j'_0‘.§1ﬂ_'“
Frt 0.94 0.85 1,00 098
FtProtected ™~ ”_ """ "TTpe9 T T TMMMTTT400__ 0957 1.00°0 7
Satd. Flow (prot) 3288 T 7T 2682 1787 4996
FitPermitted " "~ =~ " peg " " """ T TT7{007.095_ 100 ___ 095 1.
Satd. Flow (perm) ~~ ~ 3288 T 2682 1787 4996 1805 3525
Volume (wph) 91 108 120 0 0 164 31 1168 _ 119 98 2047 184

Peak-hour factor, PHF ~ 001083 0.78° 061077 094 075 088 058 092 0.94 " 0.82
Adj. Flow (vph) Y1000 130 18477 07770 T4 41 13277 "205°7 107 21787 237

RTOR Reductlon(vph) 0 69 .0 o 0 157 0 16 0 0 70

Lane Group Flow {(vph) . "0 315" 0 "0 ™ 0 "~ 17 41{_1516 0 107 2408 ~ 0O
Heavy Vehicles (%) % 0% 4% 2% 3% 6% 1% 2% 0% 0% 1% 0%
JunType . _uSpit . .. . . i Over Pt Prot _ .
Protected Phases IR e VB2 1.8 .
Pefmitted Phases o w oL LT T
Actuated Green, G (s) 142 ~ 0. 8 41 _790 10.8 85.7
Effective Green, g (s) - _ 162  — T U118 547800 :_"_""‘"""'11 87 86.7 . -}
Actuated g/C Ratio 013 0.10 0.04 0.67 010" 0.72 _
Clearance Time () _ . 60 _ ~— T ™80 507 50 _ 780 ‘50 T
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) o444 264 76 3331 ° 177 2547 .
vis Ratuo Prot o ¢0.10 B o Q.‘(_}1 0 02 0. 30 - ¢0.06 c0.68
v/s Ratio Perm _ _L___u' e o T o
v/c Ratio . _on L 0. 06 0 54 0 46 .. 060 095
Uniform Defay, a1~ 77 "7 7" 48,67 T T 49,4 5637 96 T T 519 146 !
Progressron Factor . 100 1 00 A 00 1.00 1 08 049
Incremental Delay, d2 .. 54 . _ . T o4 7004 T T 48 77
Delay (s) — 548 7T T 492 833 100 69.8._148
Level of Service . _ DT T E . B_"T E__.8B_ "
Approach Delay (s} 54.8 LA 16.7 ~
ApproachLlOs =T .. D" - ! SR - Sttt - B
intersection Summaw—
HCM Average Control Delay .. 193  HCMLevelofService _ _ |, B ) .3
HCM Volume to Capacity ratic 0.90 _
Actuated Cycle Length (s} 1200 _ Sumoflosttime(sy _ . 120~ _ — _ 7 .
Intersection n Capacity Utlllzatlon 85.6% Icu Level of Serwce E
Analysis Period (min) " T AsT T T T T T T T T
c Critical Lane Group

10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




10: Morris St. & Chris Columbus Bl

Phase |
Saturday Peak Hour

S |

+ <

Aovement EE"FER MNB("INETIM ST SER
Lane Configurations W M M7 _ B
Ideal Fiow (vphpl) ™ "1900° "1900° 1900 1900 1900 " 1900~~~ ~ T T
Total Losttime (s} 40 40 40 40 B
Lane Ufil. Fagtor ~~ — — = 750 771007 [0.91 T0.91 T 1.007 - LT
P R e 007 007 0.85
FitProtected " 77T T 09577100 700 Ta.000T o T T TS T T
Satd. Flow (prot) 1770 5085 _5085 1583 ) ] o
Fit Permitted T i g7 w0f 00 9,00 7] 00T T e 0 -,
Satd. Flow(perm) 1770 5085 5085 1583
Volume (vph) .0, O _140_1318 1679 _ 488 = _ —
Peak-hour faclor PHF T0.927 0. 92 092 092 0. 92 092" . o o
Ad). Flow {vph} =~ :‘_;‘_6 "0 152 1433 ‘1825 530 _" T oo oot
RTOR Reduction {vph) 0 0 0~ 0 0 0___ ) B
Lane Group Flow (vph) "™~ 0 """ 0™ 152 1433 71825 " s30T T -
Tum Type _ Prot Free e o
Protected Phases * T~ ~ _ " 5.7 2 6 T T DL oo
Permitted Phases J Free S ) e
Actuated Green, G (s} . __  _ | (35012000 750 1206 __ __ T T T _ &%
Effective Green, g(s)_ - 36. 0 120 0 76.0 1200 N Lo
Actuated o/C Ratio ':_’_ TTTTTo.307 100063 {00 T T T T T T
Clearance Tlme_(g)__ _ 5_0“ 50 _5.0_ L —
Vehicie Extension (s)™ 30 307730 T o " ’ i
Lane Grp Cap (vph) ..531 5085 3221 1§83 _
VisRatioProt. =t To.00 0.28 c0.36 T . -
v/s Ratio Perm B ) cU 33 e I _
vicRato __ T T - 029 028 70577 033" o ) o
Uniform Delay, d1 e 322 00 126 0. C! o —— _
Progression Factor. o o = 1.007.71.00 0.70 * 1.00 _ o o
Incremental Delay, d2 ..o 3" _ 041 03 02 R
Detay (s)’ L Lmmm—T 325 T01 90 02, T T MM _. =
Level of Service : _C AT AL A ] e i
Approach Delay (s) . — 007 777 _ 77327 7aT T TUTITTT 0 0 T T
Approach LOS A A A
fAtersection Summary
HCM Average Control Delay L 55 HCM Level of Service ) A
HCM Volume to Capacity ratio_ .~ 0.48 ~ ‘" e T .
Actuated Cycle Length(s) B 1200 __Sum of lost time (s) o 4.0 )
intersection Capacity Utilizatio  68.3%_ __ _ICULevelofService T —C.. . L
Analysm Period (min} 15 e _ ’ - v
¢ Critical Lane s Group R S e S S e
10/4/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




Bl

. Volume Left (vph) 0 B8O .
Volume Right {vph) 76 0

11: Morris St & Water St.

Phase |
Saturday Peak Hour

I N

Lane Conrguratlons _

Sign Control ~ T Sfop T T T T Bl0p e Stop T T Stop L
Volume (vph) 0 4] 0 0 558 70 74 680 0 0 0 0
Peak Hour Factor -~ = 0.92 - 082 . 0.92 " 002" 082 770.92.70.92 70,92 770:9270.92". 0.927..0.92
Hourly flow rate {vph) 00T T 0 607 76 80 739 a0 0 0
BrastionTTane 7 M W5 T NE . — i

AN

Volume Total (vph) 683 820

NI i

Hadj (s) > ™" .0.03  ( __o 057,
Departure Headway (s) 57 5. 8

Degree Utilization, ) -*571.09 133 S -
Capamty (veh/h) 631 631

I 8517 176 R o e ik "
Apg[gqcﬂ Delay (s) 85. 1 176 3

intersectzon Summary

Delay

Orth-Rodgers & Associates. Inc.

10/4/2006
HCM Unsignalized Intersection Capacity Analysis




CAPACITY ANALYSIS - PHASE II WITH DOCKSIDE RESIDENCES AND
DEPARTMENT OF STREETS SUGGESTED IMPROVEMENTS




Phase [| w/ Dickinson Street Ramp

1: 1-95 NB On Ramp & Chris Columbus Bivd. Friday Peak Hour
R 2R T N A
Movemen: NN s W cE T EBR M WEMWETEWER MNEU MNBINBT INGR WSEU W GBL
Lane Configurations 4b X M )
Ideal Flow (vphpl) ” 1900 1900 1900 1900 ~ 1900 1908 ~ 1900 1900 " 1900 1900° 1900 1900
Total Lost time (s) _ o C407 T T T a0 a0 40
Lang Uil Factor ™2 77T T T 068 T T 007091 T I T00
Frt o ' ‘ 0.95 ~1.00 1.00 _ 1.00
FitProtected ~~ 7= T © o Tees T MY or095 T100, T T '0.95
Satd. Flow (proty 3276 " 1770 T 5075 ' 1770
FlitPermitted” ~ = — “ ™ =77 T TT™ETT tgeg YU 08571000 7T T 7T 095
Satd. Flow {(perm) 3276 1770 5075 T 1770
Volume (vph) . 0, 0. 1w 5_ .8 4 385 1689 _ 24 5 17
Peak- hourfa(_:tor PHF 092 092 092 092 092 092 092 092 082 092 092 092
Adj. Flow (vph) | 57 0 7 TOITTIOTI AT ST T 4 7 4187 836 267 T T8 18
RTOR Reduction (vph)__ o 0 0 0 9 0 0 0 1 0 [
Lane Group Flow (vphj ™~ 070" T 0" 16 070423 8e1™ 0 T 0T 23
Tumn Type Spiit Prot  Prot S Prot  Prot
Protected Phases m““" [ - SO I ;71 R Pl R S
Permitted Phases . ' '
Actuated Green,'G(sy .~ T (322777927 _'____ 2.0
Effective Green, g {s) ) T332 802 o 3.0
Actuated g/C Ratio o 0 T 03377080 T U003
Clearance Time (s) 50 50 L 5.0
Vehicle Extension (8) T 307730 7T T T TR0
Lane Grp Cap (vph} _ 157 . 588 4070 _ 53
visRatio Prot” © T T TR T w00 T T T Te024 7037 T T 001
v!s Ratio Perm ' o _
Vie Ratio | T I T 00T 072 046 T T 043
Umform Delay, d1 , - 45.5 283 31 . 477
Progression Factor .~ o T T U0 T Y T 047 027 T T T 00
incremental Delay, d2 03 25 0.2 } 56
Delay{s) = "7 T T T T TassT T T, {63 706 T 533
Level of Service L _ D B A D
Approach Delay (s) "7 77 00 T Tass [T T T TasTT T
Approach LOS A D A
intersection Surmnmary I
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratic ~ ~~_ 6.66~ ™ . e T e m—m— T mm———
Actuated Cycle Length (s) 100.0 ‘ Surn of Iost time (s) 20
Intersection Capacity Utiization”, ~_"67.9% ~ '1CULevelofService =~ __ "C ' __ 7 .
Analyms Period (min) 15 » )
¢, Critical Lane Group """ T~ T TR e .
10/4/2006

HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase Il w/ Dickinson Street Ramp

1: 1-95 NB On Ramp & Chris Columbus Blvd. Friday Peak Hour
|

Movement I SE T i SE R N

LangConfigurations - Mh _ ) _

Ideal Flow (vphpl) _~ 71900 1900 ~~ & "~ T T T F o -

Total Lost time (s} 40 ) _ )

Lane Util. Factor | ™ "TTo.01T T T T T Tt T T TR T T T,

Frt 0.99 _ o

Flt Protected . 1.00 T Tm o n mmee— e T v

Satd. Flow (prot) 5019 )

Fit Permitted 7™ .00 _ CTTT Lo T T T T

Satd. Flow {perm) 75019

Volume {vph) oooJt422 1380 e e

Peak hour factor, PHF  0.92 0 92

Adj. Flow (vph) " ™, 1546 T4g T T T e LT I T

RTOR Reduction (vph) 10 0 '

Lane Group Flow (vph) ™ 1684~ ~§ i T B

TumType e e —_ _ _

Protected PhESBST__'T___Tz_.;_f’T“l*L LTI L LT T

Permitted Phases o )

Actuated Green, G (s) 49.0 T - o T

Effective Green, g (s) 50.0
Actuated g/C Ratio . 0.50°
Clearance Tume (s) 50
Vehicle Extension {s) 3.0
Lane Grp Cap (vph) 2510

- . n D i amERTT h Y s e e m e i e P e eam g e SR e

visRatioProt | [ “c084 T T T T T T
vis Ratio Perm N N

vicRatio ” ZTTC TTU0er T T T T T T T T I —
Uniform Delay, di . 18, 8__ _ i

Progression Factor u TfoeTT T e T
Incremental Delay, d2 L - . o }
T : et U
Level of Service C B ; . _

Approach Delay (s) "~ 207 " T T T T T, T L ‘
Approach LOS c

Intersection Surmimary 1K

10/4/2006
' HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase If w/ Dickinson Street Ramp

2. 1-676 On & 1-676/95 Off Ramp & Chris Columbus Blvd. Friday Peak Hour

S I el N BV
Movement IS WES Tl ESR MWEWWETEWER W NS N TINNER INSE U I SEIWINSET,
Lane Configurations % & f¢¥ Ib oM B M
ideal Flow (vphpl) =~ 1900 1900 1900 “1900" 1900 _t900 1900 1900 1900 ~ 1900 [ 1900 1900
Total Lost time (s) 40 40 40 4.0 40 40 40 40
tane Util. Factor ~~ "7 095 "0.957_ 088 " " 095 - 097770617 " 1.007"0.91
0 100 085 0.08 160" 100 | 100 " 0.9
FitProfected = "~ 095 7086 ~1.00"7""7"7 09877 " C 085 {007 7 T "Tpes T1.00
Satd. Flow (prot) 1681 1700 2787 3320 3367 4979 1763 4964
FitPermited ™"~ 095 096 '1.00 ~ _ 088 ~ 09857100 "~ 095 '1.00
Satd. Fiow (perm) 1681 1700 2787 3320 3367 4979 1763 4964
Molume {vph) _ . 143 17 _:794__ 19 11 11 485 1922 31 _ 11 .- 17 1294

Peak-hour factor, PHF 081 092 082 092 .92 002 0.80 07'6' 0.92 T 092" 092 0.92

Adj. Flow {wph) "™ 1777 18 T 863 T T2 2 T 7127 60672529 . 34 T 71277 18 1407
RTOR Reduction (vph) 0 0 424 0 N _o 6 1 0 o o 12
Lane Group Flow (vph}_ " 85 100" 4387 70734 07 606 2562~ 0 0’307 1543
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 2% 3% 2% 3%
Turn Type L 5plit  _ ptrov__ Split Prot e - .. Prot Prot
Protected Phases = 4 4 41 8 8 1 6 5 5 2

Permifted Phases — ~% - T T T Y T TR T L T T T
Actuated Green, G (s)  13.0 130 385 42 255 568 _ 3.0 333
Effective Green, g{s)  15.0_ 150 _425 7 7 g2 T 275 5638 T 740 7353
Actuated g/C Ra_tlo 0. 15~ 0 15 0. 42_ © 006 028 0. 59_ L 004 035
Clearance Time (s) . _ 6.0 6.0 -~ ""7'60"" T 780 "60_ T "TTTTE0 60
Vehicle Extension (s) 3.0 3.0 3.0 3.0 30 30 30
Lane GrpCap(vph) . 252 255_1184 = __  206:  _ 926_2928 111752
v/s Ratio Prot 006 ¢0.06 0.16 €001 """ 018 c0.51 0.02 c0.31
visRatioPerm T Y oot T Emm— e n
vic Ratio B 038 039 037 0.6 065 0.88 042 0.88
Uniform Delay, d1  ~___38.3 _ 384 "196 __ _ 444 320475 o - "469" 304
Progression Factor 1.00 1.00_ 1.00 1.00 o 099 057 o 0.53 0.49
incrementat Delay, d2” 0.9~ 1.0 02" 7 04 " 147,733 77 .7 33 =58
Delay (s) 392 394 198 448 332 133 279 205
[ovelof Sémvice. ™" "D D T BTT DI TCoTUETTTL T e ¢
Approach Delay (s) 234 448 17.1 - 206
Approach LOS, ™ =TT ¢TI T o T T TR IR ¢
Infersection Sarnrmary I
HCM Average Control Delay = _ 194 HCM Level of Serviee _ . B
HCM Volume to Capacity raic 073 _ o B
Actuated Cycie Length (sj ~ = ™~ 400.0 7.  "Sumoflosttime (s) .~ T20” T TET o
Intersection Capacity Utilization 68, 6% ICU Level of Service __c o
Analysis Period (minj ™ =15 :;_: T T e—— e -
¢ Critical Lane Group

10/4/2006

HCM Signatized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase Il w/ Dickinson Street Ramp

2:1-676 On & 1-676/95 Off Ramp & Chris Columbus Blvd. Friday Peak Hour
<
ovement i B
L1511‘%0c:rtﬂguratuons ‘
ldeal FlOW (Vphp|) 190'0"‘-:—:—-— [

Total Lost time (s)
T -TE. TEAT S L T T m T * e

Lane Utll Factor _

o s .....__......t, ..“.t
Fit Protected T =

Satd. Flow (prot) .

Fit Permitied 7 7 W TR m SR e maem o e T
Satd. Flow {perm)

Molume (vph) __ D T e . r— v mm . em. s
Peak-hour factor, PHF ™ 0.77 ) o _

Adj: Flow {vph) __ __ 148 . — __ _— . T
RTOR Reduction { (vph) 0

Lane Group Flow (vph) —_ "0 = " Tt T T T T L i
Heavy Vehicles (%) 3%

TumType _ . _ . . i
Protected Phases ) _

Permitted Phases .. T T —-. _ )
Actuated Green, G(s) o - . ' : .
Effective Green, g (8) oy . s R o o
Actuated ng Ratio o

‘Clearance Time () .. . - o o —
Vehicle Extension (s)

Lane Grp Cap (vph) | ool e o e e - e e
v/s Ratio Prot _ ' _ _ R

Wis Ratio Perm T T T T N T T T T T e
vic Ratio N

Uniform Delay, d1 SR A
E’_r_qgressaon Fact0r ~ ) R

Incremental Deiay. d2 . . " . } m*_t,__.__t__ : ...... -‘
Delay (s) L e e i
Level of Service ™ e e —

Approach Detay (s)
Approach LOS = e e —

Intersection Summa_ ,

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase Il w/ Dickinson Street Ramp
3: Christian St. & Chris Columbus Blvd. Friday Peak Hour

L >y e At S

Movement ) ) LT ! W i

Lane Configurations % b & oMb % 1‘+t§

Ideal Flow (vphpl) " _ 1900 " 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 7T T T4a0 0 T 400 T 40 40 40
Lang Ut Factor, 7% *1.00 77160 77 "7 7 1,00 77 T 7400 T0.917 100770917
Frt 100 08 100 100" 71.00 T1.00° 098
FitProtected ~_ " 0.95771.00 0 T T T 098 T 0098 ™ 1.06™ T (095 U100
Satd. Flow {(prot) 1770 1583 B 7Y 1770 5081 1770 4991
FitPermited =~ 075 "1.00  __ = 7 081 7 T "095 1.00'*‘f“"“095 T.06 :
Satd. Flow (perm) 1388 1583 1504 1770 5081 1770 4991
Volume (vph) 258 0 96. 15 3 0 183 2154 11 2 1861 262

Peak-hour factor, PHF 0,92 092 092 092 092 092 092' 092 0.92 0.92 092 092

- [ —— nmans PR e

Adi Flow{wph) _—- 280 0. 104. 16 "3 " 0 _ 2087723417 "137 T2 20237 285

- — m .....

RTOR Reduction (vph) S0 e 0 0 0 o. o 0 0" "o 19 0

Lane Group Flow (vph)™ 280 25" "0~ 07 T8 T 072087235377 07 T2 T2388 70
Tumn Type L Perm Perm Prot Pot
Profected Phases 77 T 1T 4T T TT T g TTTTUAl e T ST 72T T
Permitted Phases 4 ' 8 e
Actuated Green, G (8) 221 23,4 7T 77T 0T “_‘__"“_ 167 05 T 7T 14 Ta527
Effective Green, g{s) 241 244 241, 1? 7 81 5 L..24 462
Actuated g/C Ratio 7~ 024_ 024 7 7024 7T THM8 082 "T0.02 046 T
Ciearance Time (s) 6.0 6.0 6.0 50 5.0 . 50 50
Vehicle Exténsion (s)ws.o 30 T T T30 T T 30 3077 307 ‘30 N
Lane Grp Cap (vph) 335 382 362 313 3126 _ 42 2306
visRatio Prot 7777 " 002 ' _ 012 €046 0.00 c0.46° :
vis Ratio Rerm c0.20 X S _ _ B
vic Ratio ~ T 7 _':‘o.-sa_i:o.‘p?' TS T 0.65 0.75 '__:;0.05: 0.99
Uniform Delay. da1__ . 361 383 138 47.7 267
Progression Factor ... 1.00 067 0220 T 143 0477
Incremental Delay, 42 16.3 _ _ 26 08 0.3 141
Delay(s) =~ 524 2937 T T292 TTT T 283 40T 683 267
Level of Service D c_ . C C A L
Approach Delay ()" 461 | "' 202 T _ L 88T .t T i T
Approach LOS D - C A c
Intersection Summaw’m
HCM Average Control Delay 18.0 HCM Level of Service
HCM Volume 1o Capacity ratioc __ _ 0.88" CoE _‘ oo
Actuated Cycle Length (s) 71000 “Sumofiosttime(s) 8.0
intersection Capacity Utiization . ~ 78.1% _ ICULevelofService® ~~~~~ p = < o= ¢
Analys_ls Period (min) 15 L S
¢ . Critical Lane Group —— om0
10/4/2008

HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




4: Washington Ave. & Chris Columbus Blvd.

Phase II w/ Dickinson Street Ramp

Friday Peak Hour

A ey v N a st 2 M
Movemeni WS WEES T EER MWB[WWBTAWERIWNEU W NSNS T NER WSEISET
Lane Configurations % & F & ™ M L =
ideal Flow (vphpl) 1900 ~1900 1900 ~1900 1900 1900 1900 1900__1900 1900 "1900 1900
Lane Width 12 13 12 12 16 12 12 12 12 12 10 13
Total Lost time (s)__ 407 7407 40T 40 . T T 4074077 40 40
Lane Util. Factor 0 95 0 91 095 1007 0.97 oot 100 095
Frt ™7™ T 4007 71,00 0857 0.8 T YT o100 1000 T 7100 774.00
Fit Protected 095 095 1.00 T 0.96 0.95 1.00 0.95" '1.00
Satd. Flow (prot) _‘ " {665 1648 1504 7 772030 T T 343375084 1652 3657
Fit Permitted 085 0985 1.00 0.96 095 1.00 0.95 1.00
Satd. Flow (perm} ~ " 71665 "1648 1504 T T 2030 T " "3433 75084 " " 1652 3657
Volume (vph) 626 0 347 20 2 4 21 303 1722 4 3 1179
Peak-hour factor, PHE ™ '0.80 - 0.92™ 092 0.6 "0.69 069 002 ~092 (.82 092 0.89 0.89
Adj. Flow (voh) 782 0 ar7” 29 37 6 230 18727 4 31325
RTOR Reduction {yph) =~ 07 "0 0”7 0 76" - 0"~ 07~07_0_ ~ 0 "0 0O
Lane Group Flow (vph) 391 391~ 377 "0 32 0 0 352 1876 0O 3 1325
Heavy Vehicles (%)~ " 3% 2% 2% 0% 0% 0% 2% 2%~ 2% 2% 2% 2%
Tumn Type Spiit Free  Split _Prot  Prot o _ Prot
Protected Phases ~ 7" 8 8. T _ 4 T4 "7 1_:._:;1'_::_6. 5 .2
Permitted Phases " Free _
Actuated Green, G (s) 7 25.1 . 25.17100.0 77 ¢ TTT20TM 7T 100 387
Effective Green, g (s) . 274 7274 1000 _ 13, 0 42.7 T80 377
Actuated g/C Ratio - 0.27.027 100" 7 ..013 "043 7 "TT0087 0.38
Clearance Time {s) - 6. 0 6.0 50 50 50 50
Vehicle Extension (s}~ 3.0 "'3.0 o ) T T T T30 30T TT 30 3.0
Lane Grp Cap (vph) 451 447 1504 446 2171 132 1379
visRatioProt | _"7—710.28 c024” T 0027 T TN 007037 T T T 01007 ¢0.36
w‘s Ratic Perm O 25 . _
vic Rafio™ "~ '"“""‘_ 0.87 087 025__ 02867 . T 07908 - _ 002_ 096
Uniform Delay. a1 34 7 34 8 0.0 44.7 42 2. 260 424 T304
Progression Factor ™. 1.00 _1.00  400_ ~~ 7100 _ . T 090 079 T T 051 033
Incremental Delay, d2  15.9 A 04 14 T 9_ 4.3
Delay(s) ... .. 507 519 "o047 ~ 458 7 " 14_5‘-7___‘??24_:9?'_"
Level of Service D D A D D c
Approach Delay (s I L1347 T T T AR T T TTTTI U282 L
Approach LOS Cc D c

Intersection Summaw—

HCM Average Control Delay

HCM Volume to Capacnty ratlo ;

Actuated Cycle Length {s)

Intersection Capacity Utilization

Analyms Period (min}

234

_'0g9
100.0

T 75.5% _ ICULevel of Service

15

¢ _ Critical Lane Group

e —— by — 3 y—

2 —_——

_ HCM Level of Ser\nce .

Sum of lost time (s)

Orth-Rodgers & Associates. inc.

10/4/2006

HCM Signalized Intersection Capacity Analysis




Phase | w/ Dickinson Street Ramp

4: Washington Ave. & Chris Columbus Blvd. Friday Peak Hour
<
Movement BER
Lafd Configurations r B -
ideal Flow (vphpl) " """ gpp™ " T T T omem A 7 e armm e . ..
Lane Width 12 i .
Total Lost time (s) ""..____'4 o_ U
Lane Util. FactOr 1.00 ) B _ . . L
Frt e w085 T T T T T YT ) - .
Fit Protected 1.00 _ . .
Satd. Flow (prot} _ _™583 — T T T T - T Tl
Fit Permitted 1.00 e . . . e e
Satd. Fidw {perm) 1583 T T ORI s mwemeneee ot = '
Volume (vph) 807 _ . . . e,
Peak-hour factor, PHF 0.8 — " 1T T TUTTITTITT T T e T
Adj Flow {vph) 907 _ ~ e - - .
RTOR Reduction (vph L L, oot T .
Lane Group Flow (vph) 907 L o } Ce .
Heavy Vehicies (%) = ™ 2%~~~ '~ T T o -
Turn Type Free " ) 3
Protected Phases™ . . .. e T )
Permitted Phases Free B B N - -
Actuated Greén, G (sj100.6~ ~ T T TT o T e — o )
Effectwe Green, g(s) 1000 ) o o e - -
Actliated g/C Ratio ~ __1.00_ 7T TTT mmm e mo e e e )
Clearance Time (s) o _ ) . . e o e em
Vehicle Extension (s) T " I
Lane Grp Cap {(veh) _ 1583 — T
vls Raho Prot’ .. ,M .....,.:“:.. . - ,:..... - e : .__,._.., - v - 3
vis Ratuo Perm ] c0.57 o ) e, . e
vicRatio T o057 T T T _ T T T T T T T s
Umform Delay. d1 L _ e e
Progréssion Facter 771,00, T T T S T T e T T -
incremental Delay, d2, 0.8 . o ) . -
Delay(s) -~ = 7 o8 T IUTTTT TN I -
Level of Service A S .
Approach Delay (s) "~ .~ ~— T T T—— e ot oo eMoT oo o

Approach LOS

Jntersection Summ:ary I

10/4/20086
) HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase Il w/ Dickinson Street Ramp

5: 1-95 NB Off Ramp & Chris Columbus Bivd. Friday Peak Hour
O N T U R
ovémen EBUWEB T EER WWEWIWBTAWER WINBIINBTEFNER W SEUISEWISET
Lane Configurations N 'l 41> 5 Mt
JIdeal Flow (vphpl) =~ _7"1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 _ 1900
Total Lost time (s) 4.0 4.0 4 0 40 40
Lane Util. Factor ™ —""0.87" "~ "7 J00 T T TR Tt v t0e1T T "L T 100, 091
Frt = - 100 70,85 100~ 1.00  1.00
Fit Protected ~—_~ 095 ":‘" 100 T T TITTTT TR T T{60TTT "_' 0.95 1.00
Satd. Flow (prot) 3433 1583 5085 1805 5036
Fit Permited ~  ~"7095 " " {00 T T T 77 . 100 _ 7095 1.00
Satd. Flow {perm) 3433 1583 ' 5085 1805 5036
Volume {(vph) _ _ __ 440 0 38 0__0_.0 0 1570__ 0_ 8 0 1545 .

Peak-hour factor, PHF__ 0.94 082 095 092 092 092 082 092 o092’ 7044 092 0.97
Adj. Fiow (vph)' TTTTTI4e8 00 3777 0 007 o 1707 T 0T 48° 0 1583
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) "468 ~ "0 _377 0 0 0 0 17077 0T 6. "8 1593

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 0% 0% 3%
funType __ = Prot__ ___ Free_ - . _ Prot __Prot
Protected Phases. 3 _ 6 5 5 2
Permitted Phases 7 “TTT_TTUFggTTT T TS e emem— e e
Actuated Green, G (s) ______ 18.4 100.0 " _ 64.0 1.6 706
Effective Green, g(s) _ 2047~ "000 " UTTTTTTT O TUtTTRs0T T T T 26 Tiie
Actuated g/C Ratio _~_ 0.20 1.00 ' ' 085 003 072
Cleatance Time (8) =760 [ = T I TEUTTT 2 TTUEeT e TeT T g0 5
Vehicle Extension (s) 3.0 3.0 3.0 30
Lane Grp Cap (vph) __., 700 1883 ... . 3805 .. 47 3606
v/s Ratio Prot cO 14 ) c0.34 D 01 cO 32
Vs Ratio Perm ™ "7 __‘" 0247 "'""““““ e e
v/c Ratio e 067 024 ) 052 0.38 0.4_4
Uniform Detay, d1” ._367_ ~ T 00_ ~ T T T U QT TTTTT A9 59
Progression Factor .. 100 T100 o 05 . ...128 029
incremental Delay, d2”_ 24 = 04 T T T T T % toat TV T 337 03
Delay (s) _ 391 . 04 5.2 65.3 1.9
Level of Servioe ™ "D T T TAL TN T T T T A T
Approach Delay (s) 218 o 0.0 ) 52 27
ApproachLOS T Tte T T Y N S A
Intersection Summaw—
HCM Average Control Delay . 76 _ _HCMLevelof Service
HCM Volume to Capacity ratio ' 0.56 ' )
Actuated Cycle Length'(s) “7100.0  _'Sum of lost time (s} *:w 12.0 m::““':h_* _ ::
Intersection Capacity Utilization 49.6% ICU Levet of Serwce )
Analysis Period (min) " 7 T T s T T T e e e T T T
¢ Critical Lane Group ' ' ' - ' o

10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase [l w/ Dickinson Street Ramp

5:1-95 NB Off Ramp & Chris Columbus Blvd. Friday Peak Hour
<

ovement SBR
L4 Configurations o . - - . e =
ldeal Flow {vphpl) ™"~ " 400" _ "7 " 7 T T g o -
Total Lost time (s) ) ) o o - . e —
Lane Utifeciqr_:"" B e T T ] T,
Frt _ . i
Fit Protected T~ T e ~ o
‘Satd Flow (prot) _ _ ) e e
Fit Permittes —_~_ =~ " 7 e e e
Satd. Flow (perm)
Volume (vph) R e e v - — .
Peak-hour factor PHF 92
Aj. Fiow (vph)” T 0L Tl LTI - -~ .o
RTOR Reduction {vph) 0 ) _ e e
Lahe Group Flow (vph) ~ 70T "0 T T oot e T
Heavy Vehicles (%) 2%
Jum Type e —— e e e —_ e — .
Protected Phasps U
Permitted Phases T T T _ T oo TS 0T .
Actuated Green_ G(s) L . —_—— s e e -
Effective Green, g (s) . .. .« — . _ __ .~ ~_ S~ ot oomemm— oT_oTmoo
Actuated g/C Ratio o _ L . e+ e et
Clearance Time (s}~ . . . . ™ — L -
Vehicle Extension (s}
Lane Grp Cap {vph) __ ____ _ _____ o . . e et e s .- b . A
v/s Ratio Prot ) _ i} — —— — ——
vis Ratio Perm = e . s .
v/c Ratio ) — » — s st
Uniform Delay, ¢~~~ "=~ = e o0 o T IR .
Progression Factor - e i e
incremental Delay,d3™~ ™~ _ T TTTToTTC o Theow wm eI .
Delay (s) e e e e o e e
Level of Service _ - S - -
Approach Delay (&) o e e e e e ———— . —— e e .

ApproachLOs ~ T~ T oo m o m o memmeommommmmEmEm e T
Intersection Summaw‘_

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.
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Phase Il w/ Dickinson Street Ramp
6: Reed St. & Chris Columbus Blvd. Friday Peak Hour

[

Aovement W B8 S WWE WEBTEWER WNBUNNE"W RETANBRIWSEU W SEL
Lane Conﬁguratlons N & h Mh b1
Ideal Flow (Vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width T 3T 2T 120 13T 27 0T 10 T 1T 12T 100 1o
Total Lost fime (s] .~ 407 7404040 40”‘”"""“”‘“‘40"“40“‘“’"“‘ 4.0

Lane Util_Factor ~ 095~ 0.95 1.00 095 0.85 _ 100 0.91 T 1.00

T MR TG —— == m s emee s 2 e

Frt 1.00° 71.00 7 085 —i00 " "0.92 100~ 100 -. . . DO

e _ - ————res TR —r

FItProtected ) 095 097 1.00 T0.95 1.00 "0.95 100" 095

. Lkl TR e

Satd. Flow {prot) 179371768 1583" 1698 _{693 T T1624 499 T T T 1620
Flt Permitted 7095 70, 97 1.00 095 1.00 ' " 7095 1.007 0.95
Satd. Flow {perm) ™~ 179371768 ™ 1583”1698 1653 1624774899 T T 620
Volume (vph) 224 41 132 45 39 48 19 141 1287 18 12 84
Peak-hour factor, PHF 092 7 0.92_0.92 ~0.84 7084084 0757 0.75 080 0,47 0.02 ™~ 0.87
Adj. Flow (vph} 243 45" 143 7 54 48" 577 25 188 1609 38 13 o7
RTOR Reduction (vphy .~ 07 . 0. 126 0 46 0 Q=g ey === §"""¢
Lane Group Fiow {vph) 143 145 17 54 " 57 0 0 213 1645 0 0 110
Heavy Vehicles (%) ~— — 2% 2% 2% 1% 1% 1% 2% 4% 2% 2% 4% 4%
Turn Type i Prot  Split N Prot  Prot . Prot  Prot
Protected Phases "~ 7T " 87 T3 T3 7 Ty T T T e 5T
Permitted Phases ' o

Actuated Green, G (s) __ 1001001007807 _ 80 _  ~TTT™Ms53Tag5T ~T105

. — TS A —— ——

Effective Green,g(s) 120" 120120100 100 1627505 . 11.5
Actuated g/C Ratio . ™ 012 ~ 012 012610 010 _ ~ — " 046 050 ~ o 012
Clearance Time (s) 84 60 6.0 60 60 5.0 '

Vehicie Exiension (s}~ 3.0° ™ 3.6™ 30730 ™30 - X i

Lane GrpCap (vph) ___ 215 212 190 _ 170 _ 169 263 2474

Vis Ratio Prot” "~ 0,08 ¢0.08 ~0.07_0.03 Tc0.03 T c0.137.0.34

vis Ratio Perm 5 o )

VicRatio . 067 068 00970327534 ' 0gi__066_

Uniform Detay, d1 421 422 3901 418 419 ' 404184

Progression Factor . 1.00_ _1.00_ 1.00 _1.00° _1.00. . .. .066 031
incremental Delay 42 75 E§_8__ __0 2711 1.2 , 146 127
Delay (s) 406 B 0T 4TTAR.Y AR AT T T T Y
Level of Service D D D D D D A

Approach Delay (8) . . ~467_  ~  T4zqg T 1097
Approach LOS D D B

Intersection Summaw‘_

HCM Average Control Delay . HCM Level of Service

s nmaam [ DN

HCM Volume fo Capacity ratio _ .. 0.786 ___ ~
Actuated Cycle Length (s} . Sum of lost time (s)
intersection Capacity Utilization — . 74.4% "ICU Level of Service |
Analyms Period (mm) 15

c Crmcal Lane Group.._

—-— T -

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Ing, .




Phase |l w/ Dickinson Street Ramp
6. Reed St. & Chris Columbus Blvd. Friday Peak Hour

{ <
Movermnent M ST T S R T

Lang Configurations 41

Ideal Flow (vphpl) ~ “1900 1900
Lane Width 10 12 o .
Total Lost time (s) __ 7" 4.0 o —_—
Lane Util. Factor 0.91

Frt = 7 T "oesT T

Flt Protected 1.00
Satd. Flow (prot) .~ "4815
Fit Permitted '
Satd. Flow (perm} —
Volume (vph) 1579 227
Peak-hour factor, PHF ) 097 0.80
Adj. Flow (vph) - 1628 284 o
RTOR Reduction (vph) .~ 23 ™ g == === -
Lane Group Flow (vph) 1889 0
Heavy Vehicles (%) © ™"3% 0%
Tum Type . e
Protected Phases. . '2AJ;_':;T T T
Permitted Phases

Actuated Green, G (s) . 44 8
Effective Green, g (s) _ 458
Actuated g/CRatio '_~ 0.46
Clearance Tlmg_(s_)““ 50
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2114
v/s Ratio Prot™ 7 7" c0.47
v/s Ratio Perm_ o ) L o o
vic Ratio T geg o Tmmmmmemmmmm e TR — T -
Umform Delay. d_1 249
Progression Factor ... 0.29° "7
incremental Delay. d2 5.9
Delay (s)’ R k- %
Level of Service B
Approach Delay (s) . 15.8
Approach LOS B

Intersection Summary T

- A e | b . e e i r—

461'5'\-*‘—-" S S T Y TENTREEMRMET T SLETW WD T T

wtt. o e —-—m

e — — ——

- om o E

= mmm Lt o e me oy

T tm ¢ ek gy

et

 m———

e — "+ =, p— iy

- e B T s R T e ]

B r——

o ——

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc,




7. Dickinson St. & Chris Columbus Blvd.

Phase (| w/ Dickinson Street Ramp
Friday Peak Hour

S N

borSs )Y

Movemen: I Fo W EE T EER M WE MWE T BWER INCLMING T IMNER I SC MM SE Tl SBR

Lane Configurations

ideal Flow (vphpt)” "—_1900 _ 1900 1906 1900 1

o 441 LS

0 19007 1900 1900 ~1900° 1900 1900 1900

Total Lost time (s) 40 40 40 40 40 40

Lane Util. Factor [~ =" 7070091 091 T TTTTTogg T T 0917 0 09770957
Frt _ 095 085 T T Tpgs 1.00 1.00 " 1.00

Fit Protected ™ _ ™7 "7 0.99" 160" T T 00T TITUOT00 | 095 {00
Satd. Flow (prot) 3199 1441 2787 4964 73433 3530

Flt Permited ~ _ _° "'0.89 {00 T _ 180T . 100 T T085 q00
Satd. Flow (perm) 31989 1441 2787 4964 3433 3530
Volume (vph) _ 34 172 306 0 .67 - 0 1362 50 93 1655_ 28
Peak-hour factor, PHF 0.92 0.92 092 082 062 082 0. 75 0.82 092 092 084 084
Adj. Flow (vph) ~ ™ = " "37° 187 _'333 70T U0 73T 066154 101 1970733
RTOR Reduction t{vph} 0 __61 1?1 0 84 0 3 07 o 1 0
Lane Group Flow (vph). 707 279 46" o“_"f-.:b" o D k¥ £ j‘ 0 7101 2002 :‘0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 4% 4% 4% 2% 2% 2%
TumType .. Split, ~ Perm - _ Over . _Prot 4
Protected Phases 44 e 1 2 12
Permltted Phases _._“... ! T m-_-w4tw_ T .,,W‘_.-_ W_W o -___& ____ N oo
Actuated Green, G (s) L35 135 10.4 59.1 104 59.1

Effective Green, g'(s) ~ 1557 155

R P "“30.1:‘“3?“‘; “124 60T

Actuated g/C Ratio 016 016 0.12 0.60 0.12  0.60
Clearance Time (s) 60, 607 —_ 60T T 75077 760 50T T
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap(vph) __ 486 223 346 _ 2083 426 2122

vis Ratio Prot cD 09~ 0.00 0.34 cD 03 cU 57

vis Ratio Perrs ~ 7™ ™" ™™ Q.03 T T T = e

vicRato 7 056 021 0.03 0.57 "0.24 094
Uniform Delay, d1 _ __;_391 369 TTTaeST T T 1227 ™M305 184 T
Progression Factor .. 100 100" . _ 100 _ 008 127 0 27
Incremental Delay, d2” T 7157 705 T X R & A & 2 & S
Delay (s) ) 406 374 o ~38.5 _____ 18 506 “i24

Level of Service : s el P IO T e e L
Approach Delay (s) .o 393 . 18 . 142
ApproachLOS _~ "= 7T T T DT B e A -

Intersection Summar_

HCM Average ControlDelay ~ _ 13.0 = _HCM Level of Service _ - R
HCM Volume to Capacny ratlo - 078
Actuated Cycle Length (s) "™~~~ "100.0_~" ~ Sumoflosttime (s} — . 120 _ T _ o
Intersection Capacity Unl:za‘uon 65.9% __ ICU Level of Service ' o) o
Analysis Period (min) T T T T 4577 ' L T e ——
¢ Critical Lane Group

10/4/2006

Orth-Rodgers & Associates, Inc,

HCM Signalized Intersection Capacity Analysis




Phase Il w/ Dickinson Street Ramp

8. Tasker St. Ext. & Chris Columbus Bivd. Friday Peak Hour
"2 T V. S
Movement NN V/E WVWER W NETEFNER Il SEM SE 1 M
Lane Configurations WY 44 +44 _ .
Ideal Flow (vphp!) _ 7 1900 1900 "1900 1906 19060 “4900 ~ ~ =~ T ° ey .
Total Lost time {s) 40 40 40 oo o
e e R s 7 oot S s
Frt ) 1.00 1.00 100
Fit Profected ™ 70,95 ™™ T 400 1 T T R0 T T T T e
Satd. Flow (prot) " 3433 5085 53085 o B ]
FitPermited _ "=~ 095 1 T 400 T T T = T T T -
Satd. Flow (perm)” ~ 34337 5085 5085
Volume (vph) L. 1770 1412_ 0 0 1961 e ]
Peak-hour factor, PHF 092 0.2 082 092 092 0.2 ) e
Adj.Flow (wph) ™ "7TT192™ 0 15387 T0 TT 072933 T T m e e
RTOR_Egductlon (vph) 0 0 0 0 0 0 o _ N
Lane Group Flow (vph) 182" ™ "6 1535~ 0 ™D "2y32™" ™ e
Tum Type R . e
Protected Phases | ™" "1 ;_’7'"'"_“,““"25"__ LTI T T |
Permitted Phases ' o o ) e
Actuated Greeh, G (s)7"10.47 T T "sg. T T T 1T T T__:5§-_1_J.“_f_,.,@_*"__ 1 T T T
Effective Green, g (s) 1247 ~60.1 801 i e
Actuated g/C Ratio” _ 0.12 _._..: 060 T TToee0 ™, T o - .
Clearance Time (s) 6.0 5.0 i 5.0 o _ } .
Vehicle Extension (s) ™ 3.0 3.0 - g -—-- - -
Lane Grp Cap (vph) 426 3056 3056 o
Vis Ratio Prot_ | " "Tc006 " | 030 T 77T oo TTO T T T O T
vis Ratlo Perm S i e e
VicRatio™ T 77T 0457 T 050 T T T T TeyoT T TN T T O
Unlform Delay,d1 406 "4 1_3.7 ] o
Progression Factor . _1.007 7 . To16 T T T T g T T YT T e T
incremental Delay, d2 08 05 R X B
Delay(sy . " lat4T T 23 T T4l T T TTTTITITOTT O
Level of Service D A o A i _ N N
Approach Delay (5] .7 414" T TT23 T T TTTTae T T T T T T
Approach LOS D A A
intersection Summaw‘_
HCM Average Control Delay 55 HCM Level ofService . A
HCM Volume to Capacity ratic . _ 0.66™ . o ) o—
Actuated Cycle Length (s) —_. 1000 Sum of Iost time (s) . 275 e
Intersection Capacity Utilization . 50.4%~__ _ICU Level of Service™ — = “AT "~
Analysns Period (min) o - 18 o e e e v e
€_ Critical Lane Group, T~ T T T T Tt _TIeTTTTTTTTTRTT T
10/4/20086

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Ing,




9: Tasker St. & Chris Columbus Blvd.

Phase Il w/ Dickinson Street Ramp
Friday Peak Hour

Py ¢ ANt AN YA
Movemert I £ W ST ECR M WE M WETEWER NG (NG T NGR W S5 (M SETINSER
Lane Configurations db r N M ‘1 4+
ideal Fiow (vphpl) |~ 1900 "1900°71900 _1900 '1900 "1800 _1900 1900 1900 1900 " 1900 <1300
Total Losttime (s) ) 4.0 40 40 40 40 40
Lane Utl Factor, = =7~ " 27 0,957 T 7T T 0.88™T.00 1, 094 T T 7100770957 1 ”
Frt 0.04 0.85 100 0.99 1.00 099
FitProlected — " " To89". " "7 T~ . ..o100. 085 100  _T0985 'to00_"
Satd. Flow (prot) 3274 o 2787 1770 5027 1770 3494
FitPermitted ™ " " " "~ "T089T T T "TT™4100 70857 100 0 0 Y085 1007 ™
Satd. Flow (perm) 3274 - 2787 1770 5027 1770 3494
Volume (vph) _ 82_ 82 . 113 0 0_:122 _ 28 1201__ 99__ 93 _1788 _ 185
Peak-hour factor, PHF . 0'39' 089 0.89 092 092 0927002 "09270.92 7092 0.99 70.99
Ad]. Flow (vph} —_—~ ™" 92 o927 12777 0T 0 1337773071305 710871017 1806 167
RTOR Reduction (v (vph) 0 “95 0 0 0 88~ 0 10 0 0 7 0
Lane Group Flow (vph) ™~ 0~ "'216 0™ ‘0~ "0 " "45 ~"30™™1403 ~ 0T 101 “1966  ©
Turn Type _ _Split Over  Prot ) ) Prot .
Protected Phases ™7 " 4" T T T T S gm g m—m = g

Permltted Phases

Actuated Green, G (s}~ 713 T T TTITTTIIU3307.734 T30 7 T30 603 T
Effectwe Green, g (s) _ 13.3 34.0 4.4 407 340 703
Actuated 9fC Ratio _ "~ 043 T T """ "7 T034T004 T041 7T TTTA34 To70TT
Clearance Time (s)__ 6.0 50 50 50 50 5.0
Vehicle Extension (s} 307 T T 3.0 307307 3.0 7730 i
Lane Grp Cap (yph) _ 435 948 78 2046 602 2456

V/s Ratio Prot T T Te0.07 o002 0,027 c0.287 T 0,06 'co.__ss_"j_“ -
vis Ratio Perm e ) _

VicRatio ~ T T T™tos0 T T T T oS 038,068 . T 0.177.0.80. .
Uniform Delay, d1 - 402 ' 221 46 5 24 4 _ 2314 10 1_
Progression Factor . __ 100 _ = T 771007 100 1007 " _oe8 048 %
Incremenital Dt_al_ay, d2 08 00 31 18 01 21

Delay (s)~ T TR T T TN T 5™ 495 262 158 Te9 |7 T
Level of Semce - D ..t D c B A
Approach Delay (8) ~~ ~.~ 4117 " T 222 1 TTToeyr T T 73T
Approach LOS D C c A

Intersection Summa ry

HCM Average Control Delay 17.5

HCM Volume to Capacity ratic .~ _~_ 0.76

Actuated Cycle Length (s) __100.0
Intersection Capacity Utilization ~_~ 76.3%
Analysrs Period (min) o 15
¢ Critical Lane Group mm———

s m—— e

" ICUlevelof Service . .. D

I . - R cm e o -
- i e A

HCM Level of Service e B

'Sum of lost time (s) T T T 20

Orth-Rodgers & Associates. Inc.

10/4/2006
HCM Signalized Intersection Capacity Analysis




10: Morris St. & Chris Columbus Blvd.,

Phase |l w/ Dickinson Street Ramp
Friday Peak Hour

R 20 S R 4
Movement EBLEER MINBLNSENBTHE SET SER'M
Lane Configurations L S i
ideal Flow (vphpl} 1900 1900 __'_190_0 1900 1900 1so0 Y T~ N
Total Lost time (s) o 40 40 40 40 ' ) )
Lane Util. Factor, " ™" """ " ™1007 0.91770.91 7100 T T i - oo
Frt ' o 1100 "1.00 1.00 085 ~ B i
Fit Profected ™ "7~ ™ ™ U T Tig .00 1,00 T A.00° T v T T e o
Satd. Flow (prot) e . __ 1770 5085 5085 1583 _ e

Fit Permitted 095 1.00_

Satd. Flow (perm)

100 100

1770 5085 5085 1583

Volume {vph) 0 . 0, _171 1328 1466 435 e .
Peak-hour factor, PHF ~ O g2 0. 92 "0.92 092”7 092 092 _

Adj. Flow (vph} ~ " TTUTOC T 0 T486" 443774593 T ayy T memer wmemmmee reem om
RTOR Reduction  (vph) 0 0 0 0 0 0 e

Lane Group Flow (vph) —"TQ™"F"0 {86 ~ 1443771593 TT473 T T T A e m—e et
Tumn Type Prot e, b 188 - T
Protected Phases i~ .~ " 5 _ 2T m L oEm e
Permitied Phases - Free e e
Actuated Green, G (s 7250 1000 650 10007 T T T T T - 3
Effective Green, g (s) 26.0 100. 0 660 1000 e b e
Actuated g/C Ratio "___'__‘_f TTT T026 7100 o066 1.00 T
Clearance Time (s) e 2050 5 0 ' o ]
Vehicle Extension (s) I 3.0 "T30° T e T -
Lane Grp Cap (vph) 460 5085 3356 1583 o

v/s Ratio Prot _,_“"""::_"T €011 0287ch.3q T T Tmm e e T e
vis Ratio Perm 0.30_ . }
vicRatio "~ T T T T T 040 0287 047 0307 T T Tmrmmememmm et
Uniform Delay, d1 306 00 84 00 . _
Progression Factor . . . 1.00 1007037 1060 o - Lo
Incre[nenlal Delay. d2 o 0.6 0.1 0. 3 - 0. 3 _ _ e e e
Delay(s) ~ . _ .. T TTT_H27 701726 03 L e me—
Leve! of Service - _ MC& A _A A _ e
Appréach Delay (§)™™ 0.0 _“__j"“__’________-__ .37t T T T T e TR
Approach LOS A A A

intersection Summaw_

HCM Average Control Delay 28 HCM Level of Service L . —

HCM Volume to Capacity ratio ~ = 0.45 _ - S 1' — =

Actuated Cycle Length (s) 1000 Sum of lost time (s) 80 o

intersection Capacity Utifization  ~— 58.7% —_. ICULevelof Service ~ "B~ R

Analysis Period (mm) .15 o . . - .

¢ _Criticat Lane Group . L T LT T T I T T e e
10/4/2006

Orth-Rodgers & Associates. Inc.

HCM Signaiized Intersection Capacity Analysis



Phase |l w/ Dickinson Street Ramp

11: Morris St. & Water St. ___ Friday Peak Hour
-~
e R AL N B S 4
Movement IR =5 W EE T EER WWE W WS A WER MINE(WINETE NBR'SBL-SBT'SBR
Lane Configurations I )
SignControt —~ 7 T Stop T "TUstop T T T TUstop™ T " Stop ™
Volume (vph) 0 0 0 0 540 66 53 402 0 0 t] . 0
Peak Hour Factor . -7 0.92770.92°°70.927 0.92™092™70.92" . 0,92 0.92770.92-.0.92" '0.92:70.62
Hourly flow rate (vph) 0 0 o0 0 587 72 58 437 0 0 0 0
irection, Lane # ‘WEB 1 ENE
Volume Total (vph) 659_ﬁ 485 ) _ —_ N
Volume Left voh) _ 7 ~ 0" 58 e oy m— ]
Volume Right (vph) 72 0 .
Hadj(s) _ = T.-0.0370.06_" S — . Ll

Departure Headway (s} 5. 4 59

Degree Utiization, x = 099 _ 081" * “Z7" 77T T T T TR T U T T T T Y
Capacny (vehfh) " 657 609 o o
Conirol Delay (s)_ ~.° 56.2.-289 T C LT
Approach Delay (s) 562 289 o )
Approach LOS ' 'F"_'D’ T — T -
Intersection Summaw_
Delay _ R i e —
HCM Level of Service E S . _
Intersection Capacity Utilization ™~ 63.2%~ - ICU Lével of Séﬁif:jé_w I - T -
Analysns Period (min) 15

TETTUTTITT ST T poTmm o 2w o B e -

10/4/2006

HCM Unsignalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase Il w/ Dickinson Street Ramp

1:1-95 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
ey v N a2 MY
ovement BN ESTM EBR WWEWWETEWERMNEUWNBWINETENE BTWSBT
Lane Configurations d% 5 Mh 5 ‘M‘b
ideat Flow (vphpl) © _ 1900 1900 1900 1900 "1900 * 1800 ™1900 ~ 1900 1900 ™ 19001900 * 1800
Total Lost time (s) _ 40 40 0 _ 40 40
Lane Util. Factor = ™~ "7 "7 T T g5 T T UTH.00 091 TT1.00 . 0.91
Frt ' 0984 100 099 100  0.99
Flt Protected ™. "7 % T T T TR T U098 100 . T 095 T1.00
Satd. Fiow (prot) B 3318 774788 5036 1736 5046
Fit Permitted ™ = =~ 77 0 YT o098 T ™" o95 100 T T T 095 1.00
Satd, Flow(perm) T 3318 1788 5036 1736 5046
Volume (vph) __ 0, 0 0, 10  3__ 9_ 6: 557 1102 81 - 28 1341
Peak-hour factor, | PHF T 0927 0.92 092 064 064 064 025 095 082 066 065 0.85
Adj. Flow (vph) :_‘__‘0‘__ 6. 07 6”775 "T147 2477586 1344_ 927" 4371578
RTOR Reduction (vph) 0 0 0 0 13 0 0 0 6 0 0 3
Lane Group Flow (vph) ™ 70"~ 0™"""0™" 0 227" 07T 0 6107771430 70T 4371671

Heavy Vehicles (%) 2% 2% 2% 0% 0% 0% 0% 1% 2% 2% 4% 2%
Tum Type A, . Spt,_ - _ _Prot_Pmot__  __  _- Prot _
Protected Phases 8 8 1 1 6 5 2
Permitted Phases © “7 ", © " T TTT Tt oo LT L T
Actuated Green, G (s) _ 33 429 859 48 478
Bffective Green, g(s) " 1. 77 83 T T 43977869 T T58™ 488
Actuated g/C Ratio 0.05 040 70,79 005 044
Clearance Time(s) .~ .~ . T Te0T T TTBOTTS 0T T s 0T 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane GrpCapfvph) -~~~  __160-__ T4_3978 o 822239
v/s Ratio Prot 001 cO 34 028 0.02 ¢0.33
visRatioPerm _ " T T TS LT o LT T
vic Ratio . S D4 0.85 0._36 _047 075
Uniform Delay, d1_ 7™ "7 “T_ T 77502, T 0 T T804 3477776067255
Progression Factor _ . 1.00 078 034 1.00 ._1.00
incremental Delay, d2 = T T T T g T T T gy T 02T T 23
Delay (s)_ o 505 323 14 _ .. 543 278
Level of Servies™ 7 T TS T T T 0T D I AT I T
Approach Delay (s) 00 505 ) __ 106 284
ApproachlOS " T T A TTT T T T T T T g T T T TG
Intersection Summary_
HCM Average Control Delay 180 _ HCMlLevelofService . = B _ . i
HCM Volume to Capacity ratio 076

Actuated Cycle Length (s) . 110.0  _“Sumoflosttime (8} _ . e 12.0 77~ o
intersection Capacity Utilization 72_3% ICU Level of Service _ .
Analysis Period (min) .2 °, " TTT A8 T O TTTD  T ITTL

¢ Critical Lane Group

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates, Inc.



Phase |l w/ Dickinson Street Ramp

¥
1: 1-95 NB On Ramp & Chris Columbus Blvd. Saturday Peak Hour
Movement ] BR
4t Configurations o e B
ideal Fiow (vphpl)”. ~ 1800~ "~ ™ & "~ o e TN T e i

Total Lost time (s)

Lane Util'Factor ~ 77 W T TR T T mT TR e mer Tt e
Fit Profected™ =~ 77~ " TTT 0 T oo e onem o = o
Satd. Flow (;’j’rc’;'{')"'" o _

Fit Permitted — =~ = 7~ " T T TR TR UL T ommon mmemm omm e

Satd. Flow (perm)

Votume (vph) —— i e o— e e mem wemimAL e M

Peak-hour factor PHF 3 83 LN

Bdj. Fiow {vph) :_,99 e
RTOR Reduction (vph) 0 o _ .

Lane Group Fiow (vph) =™ ™0™ T T T ey
Heavy Vehicles (%) 0% '

iTurn Type o L . ; ; - ¢ owmen. wm &
Protected Phases _ ) o

Permittéd Phases™ — T T T T T T T -
Actuated Green, G(s) o Y _ R
Effective Green, g (s) ... _ _ T oo oo T T
Actuated g!C Ratlo

Clearance Tme(s) =~ T _ TS T T TR
Vehicle Extension {s)

Lane Grp Cap (vph) . m e m e e s -

v/s Ratio Prot

visRatoPerm = T = T o T mm T Temmmem oI
v!c Ratlo _________ . - _
Uniform Delay, d1° T T e —_ _:k_r#:- e -
Progressmn Factor o . e o -
incremental Delay, d2 "~ = Tt CTTT U e e T : — e
Delay (s) ~ _ _ _ . ol -

Level of Service . =~ T~ T T m oo T m o e oE = —
Approach Delay_(s)__ —— e e e e e e — ey

Approach LOS

Intersection Summaﬁ‘_ﬁ_

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase Il w/ Dickinson Street Ramp

2. 1-676 On & I-676/95 Off Ramp & Chris Columbus Blvd. Saturday Peak Hour
SRV U N B T 4

Movemenl EBMNERTINEER WWEWWETEWER INTNECWINETANER WNSETWNSETASER

Lane Configurations N 4 g W H‘b 'i 4

ideal Flow (vphp!) ""_--‘71900 1900° 1900 ~ 160G~ 1900° 1900 " 1900 1900~ 1900 1900 1900 - 1900

Total Lost time (s) 40 40 40 40 40 40 40 40

Lane Util'Factor "™ 095770857 0.887_ " 095'__“_‘_:'__‘___"0 97 091 _"Tr10077 091 T}

Frt 1.00° 1.00 085 0.96 100 1.00 1.00 0.99

Fit Protected "~ _ ,‘ L0985 086 100_ ° T 0887 T 7095 100" 095 1.00°

Satd. Fiow (prot) 1665 1685 2814 4324 3467 5074 ~ 1770 5072

Fit Permitted ~ " 09577096 100 0987 Y005 100 " _ 041 1007 7

Satd. Flow {perm) 1665 1685 2814 3324 3467 5074 209 5072

Volume{vwph) __ - _ 139 15 725 18__ 12_ 11 _685_1572_ 26 _ 15 1235, 107

Peak-hour factor, PHF ~_ 0.81 092 090 092 092 092 094 0.84 092 092 093 0.89

Adj.Flow (vph) " = "7 172016 806 20 13 T 12 T 72071871 28T 116 13287 120

RTOR Reduction (vph) 00 309 o 11 0" o T e P

Lane Group Flow (vphy =" 817 ~ 97 497 = 07 347" " 0" 7281838 0167 1439 0

Heavy Vehicles (%) 3% 2% 1% 2% 2% 2% 1% 2% 2% 2% 1% 1%
ifum Type C . Split _ _ptrov__Split Pot _ _Perm
Protected Phases 4 4 41 8 8 1 & 2
Permitted Phases ~ 7 T T T e e s e e g T
Actuated Green, G {s)_ 130 130 480 4.3 350  74.7 337 337
Effective Green, g (s) ~ .15.0 ~15.0 520_ """ "e3d " 3706 767 .~ 3577357 '
Actuated g/C Ratio 014 014 047 0.06 034070 0.32 0.32
Clearance Tme(s) __ 60 _ 60 ~ 7~ ™" Tgo" " __'_”"'"60 60" T 60 60 "
Vehicle Extension (s) 30 3.0 3.0 3.0 30 30 3.0
Lane Grp Cap (vph) __ 227 _230_ 1330 190 . 1166_3538_ _ _ 6B 1646
v/s Ratio Prot 005 c0.06 018  ¢0.01 c{J 2]__ 0. 37 _ c0.28
Vis Ratio Perriy "I I T T e s P e g g
vic Ratio o 040 042 037 0‘18_ ) 0. 63 0 54 0.24 0.87 _
Uniform Delay. d1 "7 -43.4 4357 186~ _ 494 307 "84T T 272 353 T
Progresswn Factor 1.00 " 1.00 1 00 1.00 0. 85_ _____ 0.2:4 0. 20 0.43
incremental Delay, d2 _ 1.2 12 02 T 04~ ':" 06_ 04 58 50 "
pelay (s) 446 44, 8 187 49.8 267 23 112 200
Level of Service " " "7 DT DT BT T 0TV e AT BT T
Approach Delay (s) _ 237 ) 49.8 91 188
ApproachLOS = .~ "¢ R ¢ T - S B T
Intersection Summary"“
HCM Average Control Delay . 154 HCM LevelofService . __ B~ __ .
HC_M Volume to Capacaty ratlo i 066 X
Actuated Cycle Length (s) _ "~ "~ 1100 "~“Sumoflosttime(s) =~ _ " 60T T T ™
Intersection Capacity Utlllzatlon 74.4% ICU Level of Service D )
Analysis Period (min) ~ 770" T DT 45 T T T T R Ty
¢ Critical Lane Group ' h S

10/4/2006

HCM Signalized Intersection Capacity Analysis
Ornth-Rodgers & Associates. Inc.




Phase 1l w/ Dickinson Street Ramp

3: Christian St. & Chris Columbus Blvd. Saturday Peak Hour

A ey v At AN
Movement I 5 W ST EsRWWE W WETXWESR IENS(WINE TN NBR W SEU W SB[ SBT
Lane Configurations 5 b & N_ M _ B I &
ideal Fiow (vphp!)” " ~_ 1900 1900~ 19007 1800 1900 ' 1900 1900 ~1900 1900 _1s00° 1900 1900
Total Lost time (s) 40 40 40 40 40 40 4.0
Lane'Util. Factor ™ 1.007 100" 7T '__'"__ 100 T _ 100 _0917 77 T .00 77091
Frt 100 0.86 098 1.00 ~ 1.00 1.00 0.97
FitProtected ™7 095 7100 -7 7 ™ 086_ 7 "o®s 4007 "_ T _"TT085 .00
Satd. Flow(prot) 1770 1628 1774 1805 5081 71805 5005
Flt Permitted ™ "7 "074_ 100 _ _ T o077 T 7095 100 T 77 "t065 100
Satd. Flow (perm) 1374 1628 1409 7 1805 5081 1805 5005
Volume (wph) __ _ 162, . 2 146 _ 13 2 2 177 2104 10 _ 5 __ 16 1618

Peak-hour factor, PHF_ 0.82 _0.25  0.89 " 0.60 0.50 050 087 084 056_062_ 031 095
Adj. Flow {(vph) ™" M98 TETT64T 200 UUT4T T C4™TM203° 250577 18§52 T1703

RTOR Reduction (vph) 0T 1327 e o Ty 0 0 1 0 0 0 28

Lane Group Flow (vph)_ 198" ™ 407 "0 0 " 277 70T 20372622770 T0 T e0 2023
Heavy Vehicles (%) 2% 0% 0% 2% 0% 0% 0% 2% 0% 0% 0% 1%
TumType =~ __  Pem __ ____Pem__, . _Prt___ _ _ Prot Prot
Protected Phases o 4 81 6 5 s 2
Permitted Phases ™" (T4 T Tyl T e T v e e e
Actuated Green, ,‘_3_(8) 193 193 193 214 682 .65 533
Effective Green, g (s) . 24,3 243 = " T 3 T TN T4 62 T T 157 543
Actuated g/C Ratio 019 0.19 0.19 020 063 “ 0.07 0.49
Clearance Time (s) . 6.0, 607~ "7"" 5= T T 56" _BET T T T 50 050
Vehicle Extension (s) 3.0 30 3.0 3.0 7 3.0 30 3.0
Lane GrpCap{vph) ___266 _ 315 _ __ _ 273 ___ 368 3196 __ _ _ 123 2471
v/s Ratio Prot 0.02 041 c050° 0.03 ¢0.40
Us Ratio Perm "~~~ 044 TTT T Ty T TTUITS ameo e mmmes e T
v/c Ratio 07 013 010 055 0 79 049 082
Uniform Defay, d1. 418 36.7 _ 365 7 303 50T 49477237
Progression Factor ~ 1.00 1 00 ____1loo 0 61 018 145 0.34
Incrementat Delay, d2,, 107 02 _ . @2 oo 12 13T T T2 23
Delay (s) 525 368 366 T252 40 738 10.4
LevelofService . DD ~ -~ =~ ‘"o ™ "_ TeTTAaTT T T ET B
Approach Delay (s) T 452 366 56  __ . _ _ . 122
ApproachlOS B B » M S B
intersection Summarym
HCM Average Control Delay _ .M.z _HCM Level of Service B .
HCM Volume to Capacity r rano ~ 0.78 _ B
Actuated Cycle Length (s o _ . 110.0°_ 'Sum of losttime (s} — = . ”_{3 0 r_ S
Intersection Capacity Utili Utilization 70. 4% ICU Level of Service c

Ana!ySIS Penod (mln) “H_- :-. - . .. 15 — o —— e o — A_-:-:__ . .__ — “-,. - :—ua L

¢ Critical Lane Group

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



Phase il w/ Dickinson Street Ramp

3: Christian St. & Chris Columbus Blvd. ' Saturday Peak Hour
<
Movement SBR
L4y Configurations o ) o o " .
ideal Fléw (vphpl) — ™" 1gog -~ ™ T T =T e - .
Total Lost time (s) _ . _ . . e e - - v -
Lane Uil Factor oo T T T e WL Lo T o
Fri o ) _ - ) e
Fit Protected ~ = T v m T T e
Satd. Flow (prot) ; _ . — .
Fit Pémitted ~ ™~ " " T T .
Satd. Flow (perm)
Molume (vph) 338 _ Lo - .
Peak hour factor PHF 0 97" o . — .
Ad]. Fiow (vph) " "7 34877 e T T T A T
RTOB_Rr;ngctmn {th) (_l ) e - o . . o o
Lane Group Flow (vph) ™ 0 777 7 T TTT OO T T T
Heavy Vehicles (%) 1% T
ffurn Type e — — e c e amm ee— L A ——
Protected Phases . . e o e e
Permitted Phases™ —. T ——— e e e
Actuated Green, G (s) e ) . . e e e
Effectlve Green, g (s) ::_ o e . ) ":_- s 5 o - e
Actuated g/C Ratio — B . e e e e
Clearance Time (s) - T o e st e e
Vehicle Extension (s)
Lane Grp Cap (vph) - — - - . - _ s e+
V'JS Ratlo PrOt e . SR - .. [— - M = ms S am—— LT
wis RatioPerm — "~ T T T T T L T L L LT T
vic Ratio e e e o e e e e e e e —— e — e .
Uniform Delay, d1__ ~ = "~ :___,, s
Progressnon Factor L e e _ - -
incremental Delay, d2 ~. = .. _  __T— T T T - =m0
Delay (s) I _ — e e - B
Level of Servri:é' _" o T ‘m:-:. “ o _‘:..w A — e ,....__:_. e .:“ '_ o
Approach Delay {s) e __'. - -- @ e e e ey mmemac - - .

Approach LOS _
Intersection Summaw_

10/4/2006
HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase Il w/ Dickinson Street Ramp
4: Washington Ave. & Chris Columbus Blvd. Saturday Peak Hour

f—»\(*—‘\n*\?f“\

ovement WEB' .
Lane Configurations b & r & M M b1
Ideal Flow (vphpl) _ ':'_‘_'_1900 71600 "1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width M2 13 12 120 16 12 120 12 12 120 42 10
Total Losttime (s) =~ 777407 740~ 4077 " T40 T "7t " 40 7 40 L. 40
Lane Util. Factor 095 0.81 0.95 1.00 0.97 0 91 ) 1.00
Fi™ . O "‘_" 771.00771.00 T0.85 T ':-9.95'*":,_‘_':' 000 100 77T T T 100
FltProtected ~ ~~ 095 095 1.00 0,99 0.95 1.00 085
Satd. Flow (prot} " 1665 1657 — 1504 ™ T 2019 7" "' " '3433 5087 f_“_j 7T TTie52
Flt Permitted 095 085 1.00 0.99 N 0985 1.00 0.95
Satd. Fiow (perm) ™ 16657 1657 " 1504 7 7019 T 7 7 T™734337"s0827 0 T 7 T1852
Volume (vph) 539 4 445 4 4 5 2 372 1742 3 6 0
Peak-hour factor, PHF - 0.96" 0.25770.92 ~0.50 "0.33 7042091 7091 0.85 038 “0.75 0.92
Adj. Flow (vph) __561 16" 484 8 12 12 2 409 2049 8 8 0

e —— LTER e E e e

RTOR Reduction (vph) ™~ 0™ 0 0 "0 _—11""=¢™™¢ 0 0 0.0 0

Lane Group Flow (vph) _ 281 296 484 0 21 0__ 0 4112057 0 0 8

Heavy Vehicles (%) ™ 3%~ "2% - 2% 0% "0% T0% 2% 2% T2% TT2% 3% T 2%
Tum Type Split Free Split Prot  Prot ___ Prot  Prot
Protected Phases ™"~ 87 8T T 47T 4T T AT e T8N Ts
Permitted Phases ' Free ' L o
Aciuated Green, G (s} 20.8 ~208° 11007 T a3 T T T41 7559 ;_ T
Effectwe Green, g(s) 22 8 22, B 110 0 6.2 ) } 151 561 ' 8.9
Actuated g/C Ratio _ ~ — 0.217 0,21 _1.00" — _ 0.067 T A4S T T T 0.08
Clearance Time (s) 60 6.0 . 60 ] 50 5. 0 _ .50
Vehicle Extension () 307730~ "~ T30 T T 30730 T " 30
Lane Grp Cap (vph) 345 343 1504 114 _ . 471 2592 134
VisRatioProt T 017_¢018 _ T o001 __ 7. €012 __c040_ " T T T 000
vis Ratio Perm c0.32 ) . _ _ _
Vic Ratio™ ~ ' 081_7086_ 0327 7" 048 7T TTTOBYTTO79T T T 0.06
Uniform Delay, d1 " 416 421 00 49.5 ... 885 222 487
Progression Factor .. 1.00 ©'1.00 1.00 "‘-_ o0 T T __“ 093" 046 T T T076
Incremental Detay, d2 137 195 06 _ _ 08 120 18 _ 01
Deiay (s). 5537616 06 .~ Ts02 T "T e 124 s 356
Level of Service E E A D “' o E__ B D
Approach Delay (s) _~~ = ""32 1T Tt TspT T _'f_" 18. 3 -
Approach LOS @ D '
Intersection Summary_
HCM Average Control Delay 1841 HCM Leve[ of Service B - )
HCM Volume to Capacity ratio . _ 0.78 . == A
Actuated Cycle Length (s) 1100 "SUm of lost time (s) ) 8.0
Intersection Capacity Utilization .~ 83.3% i ICU Level of Service™ . . E . __ "
Analysm Period (min) ) 15 _
g..CricalLane Group """ " T " T LT T T T T
10/4/2006

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase I w/ Dickinson Street Ramp

4: Washington Ave. & Chris Columbus Blvd. Saturday Peak Hour
1 <

Movement N SE T SER R

Lan@Configurations (d )

ideal Flow (vphpl) ~___ "800 1800 _"" T ' S m e T

L Width _ 13 qpT e e e .

Total Lost time (s) "~ 4.0 ~4Q"T T T TTmmmmesmewsw ot om0 omomEmaMT

Lane Util. Factor "0 95 1 (IJ'U'_ T - ) S

Frt — = T oNeeTess T T LT T T T

Fit Protected 100 1007

Satd. Fiow {prot) —_ _‘ 3657 1583 < - T TTmr et o Tt oo o

FIt Permitted 1.00 1.00 g X

Satd. Fiow (perm)” ™ "3857 7583 T T W W wewmmoniivar cC e e mes e o

Volume (vph) 1316 454 .

Peak-hour factor, PHF . 0927 090"~ ~—_~—T-— T~ T e T

Adj. Flow (vph) "4430 504 ' o '

RTOR Reduction (yph)™ — 0"~ "~ ¢~ ~_ ™~~~ T m o mmmm—— o

Lane Group Flow (vph) 1430 504 T ' ' '

Heavy Vehicles (%) ~ =~ 2%~ g~~~ —— =" reeemmemc oo oo

Tum Type _— _.._Free _ . _ . ) ‘

Protected Phases” ~ ~ 2~ T T T T T T T . T

Permitted Phases . Free B

Actualed Green, G (s) . 489 °110.0° = T 7 B .

Effectuve Green g {s) 49 9 110.0

Actualed g/C Ratio | 0.45 100" _ o vomws o0 mmemeesnommr e T 0

Clearance Time (s) 50 _ _

Vehicle Exténsion ()" = "3.0 T T 0 T T T T oommm T omomnot ovom omew o e mnow o7

Lane GrpCap(vph} 1859 1883 _ ... . . R .. - .

WisRatioProt  T7e0.39 T T 7T L T T T AT T e T T

v/s Ratio Perm 0.32

vicRatio _“'"_T 086 D32 " TTTT T T oTmTmIm T T AT T

Uniform Delay, d1 270 0.0 o . _ L

Progression Factor 0.26. 100 ~ " 77 = *_-: __: .

Incremental Dalay, d2 4.,1- 03

Defay(s) .~ __ T.M3 o3 T T T T

Level of Serwce__ . B A

Approach Delay(s) _ . &S5~ ~ T _ T — L T T e ToTe T .

Approach LOS A

Intérsection Summary 1

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase |l w/ Dickinson Street Ramp

5: -85 NB Off Ramp & Chris Columbus Blvd. Saturday Peak Hour
Ay ¢ AN A2 N
Movement I =2 W ES T ESR N WM WBTEWER NG W NBTANER IWSBU I SETWISET,
Lane Configurations b . 4 _ X ™M
Ideal Flow (vphpl) .~ 1900 _ 1900 7°1900 7 1900~ 1900 1900 1900 _1900",1900 1500 31900 3 1900
Total Lost time (s) 4.0 40 4.0 40 40
Lane Util. Factor — "~ 097 7 {00 _ 7 U7 T T roeT T T O 1.0070.91
Frt ‘ 1,00 0.85 1.00 1.00 1.00
FitProtected .. 095 = 74007 TTTTT T tTet 4007 T TTTTT 0857 1.00
Satd. Flow (prot) Ta433 1568 T 5085 ' 1805 5136
Fit Permitted ™ " 0.95° 100 T TTTTOTTRT q00 " 7 _ 7 095 1.00
Satd. Flow (perm) 3433 1568 ' - 5085 1805 5136
Volume (vph} . 418 0 40 0 0o 0 0 1669 _ 0 256 0 1743
Peak-hour factor, PHF 076 092 072 0.92 092 092 092 09270927 026 026 096
Agj). Fiow {vph) 547~ 07 569 T 0 0_T 0" "0 1814 096 T 071816
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph)" 547 0 869 . 0 ""0X™™0™ "0 18147 070 96 1816

,,,,, o Y samn i

Heavy Vehicles (%) 2% 2% 3% 2% 2% 2% 2% 2% 2% 0% 0% 1%
TumType @ __  Prot Free - _ .Prot  Prot )
Protected Phases 3 ' B ' 5 5 2
Permitted Phases """ 7 T TTFree T T T T T T T T
Actuated Green, G (s) _ 20.0 1100 ' 54.1 19.9 79.0
Effecfive Green, g (s) 220 _ “11007_ T T T T T T T TTss4 7T "097 800
Actuated g/C Ratio 020 1.00 o 0.50 039 073
Clearance Time (s). " 1" 6.0 | = 7" L T I L T T T 80 T 80050
Vehicle Extension (s) 3.0 3.0 3.0 30
Lane GrpCap (vph) 687 1568 _ - 2547 . 343 2373
vis Ratio Prot c¢D.16 o c03 0.05 ¢0.35
visRatioPerm ™ 7 T Y038 L T T T T T T
vicRatio . 080 0.36° - 0T 028 049
Uniform Delay, d1” __ "41.9" 7" ™ “po~ .~ TTTE T MUYl T Maed 6.3
Progressmn Factor ~ 100 100 _ 0.47 045 0.29
Incremental Delay, d2 "~ 64777 " "0y L U T T T AT T T T 087 103
Delay (s) T a2 07 B ' 1141 17422
Levelof Service " D7 _ " TA T TN T e LT T BTA
Approach Delay (s) 240 0.0 11.1 2.8
ApproachLOS ~ ~ T ¢TI TTTTTIITT NS - D
Intersection Summarym
HCM Average ControlDelay =~ 108  HCMlevelofService = B _ =
HCM Volume to Capacity ratlo ) 067 e S _
Actuated Cycle Length (s} """ 110.0°  ‘Sumoflosttime (s}, 8o T . m e
Intersection Capacity Utlltzatlon 52 2% ICU Level of Service A N o
Analysis Period (min) "~ T T A5 T TT T T T IT T T T
¢ Critical Lane Group

10/4/2008

HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




Phase II w/ Dickinson Street Ramp
5. 1-95 NB Off Ramp & Chris Columbus Blvd. Saturday Peak Hour

<

ovement . SBR
L444 Configurations

Ideal Fiow (vphpl) _ __ 1900 S
Total Lost time {s) o o . R —r—— -
Lane Utll. Factor, ~~ ~ "7 T - TR o e T T T

Frt

F“ Protecfea e e i e e il . ST W e ST e @ s STl 4

Satd. Flow (prot)

L s ee— W s, _me e koo om0 . m R, o I -

FitPermited” _ " T T __ T T T T Tl L LT L.
Satd. Flow {perm) ‘ '
volume (o) o _ _ ____ _—_— __ . - .-
Peak-hour factor, PHF . 0.92 ' o o o
Adj. Flow (vph) ™" '”"""_'__Of_' T Lt T o o T I o
RTOR Reduction (vph) 0

Lane Group Flow (vph) T T e e e
Heavy Vehicles {%) O% _ _

frum Type e m ri L A —— ——ar o e e ¢ e ke c—a = + — —
Protected Phases

Permitted Phases = T TITET T s meem— T
Actuated _Green G (s)

Effective Green, g (s) _ T T wmmm— T e T
Actuated g!C Ratio . :

Clegrance Time ()™ "~ _ ..~ _. .. UL T T LTI
Vehicle Extension (s} ~

Lane Grp Cap {vph} — e e e . L L - .
vis Ratio Prot. . v e i s  ————
Vis Ratio Perm ~ | " T TITY T TTT o T e
vic Ratio - _ ] .
Uniform Delay, d1 s
Progression Factor ' N

incremental Deiay, a2~~~ "7 T T L. T T TR TORTTOTTMYY L
Delay (s) . B i -

Level of Service. "W___ oo T LI T
Approach Delay (s) e o e . e m _,,,'_,,“_, —— e e e g m

Approach LOS _

Intersection Summaw‘m

10/4/2006
HCM Signalized intersection Capacity Analysis
Orth-Rodgers & Associates. Inc,



R BN I = & = D D BN EE El

Phase |l w/ Dickinson Street Ramp

6: Reed St. & Chris Columbus Blvd. Saturday Peak Hour
Py v N asn YD
Movement I Ec W EsTWESR EWBWWETEWER WNSU WNE(WNET NER W SBUMSEL
Lane Configurations % i -y - N
Ideal Flow (vphpl) "~ 1900 _ 1900 1900 "1900 “1900 1900 ~ 1900 “1900_ '1900 ~ 1900 1800 1900
Lane Width 14 13 12 12 13 12 10 10 11 12 10 10
Total Losttime (s) T . 4.0 40 40 _ 407 4.0 T T T 40 40 T A0
Lane Util. Factor 0.95 095 100 095 095 1.00 0.91 1.00
Ft ™" _q.....'“'“"",,1 06771.00 7 085 1.007 0907 _TT T T 1007100 2 T 100
Flt Protected 095 0.97 100 095 1.00 0.95 1.00 0.95
Satd. Flow (prot) _ " 1793 177771615 1681771685 .  "T1636 4900 S 752
Fit Permitted 095 097 1.00 095 1.00 C 095 1.00 095
Satd. Fiow (perrri)“"” 17937 17777 16157 1681 1685 1636 48007 T~ T 1652
Volume (vph) 184 40 163 46 29 68 18 180 1404 20 2 100
Peak-hour factor, PHF ~ 0.87 _ 0.83 _"1.00 — 0.70 770.50" 065 0.92~-0.92 " 0.80 _0.47 7 0.69 " 0.69
Adj. Flow (vph) 223 48 163 66 58 105 20 196 1755 43 3 145
RTOR Reduction (vph) T0TT42T T 0TS T 00 20 0T o T 0
Lane Group Flow (vph) 133 1387 T 21 66 104 0 0 216 1796 0 0 148
Heavy Vehicles (%) T2%° 4% 0%~ 2% 0% 0% T 3% 3% 2% 0%~ 2% 2%
Tum Type Split Prot  Split Prot Prot ) Prot Prot
Protécted Phases — 3. 73773 _?,_‘;;u- L TtTTTAIN eI T T s TS
Permitted Phases
Actuated Green, G (s) 124 124 _ 124 76" _16 . 140 534 _ 146
Effective Green g {s) 144 144 144 96 96 150 544 156
Actuated g/C Ratio _ . 013, 013 013 00970090 ~— T 014 _049° ~ _ T 7014
Clearance Time (s) 6.0 60 60 60 60 _ 50 50 5.0
Vehicle Extension (s) = 3.0 30 30 T30 30 70U T™™307 3.0 3.0
Lane Grp Cap (vph)_ 235 233 211 147 147 223 2423 234
VisRatioProt_ " " 0.07 ¢0.08" 001" 004 c006 . 60137037 TT T 7 009
v/s Ratio Perm ' _
VicRatio _ 057058010 T045 S0 T T 097 074 T T T T 063
Uniform Delay, d1 449 450 T421 477 488 473 222 44.5
Progression Factor ___~ 1.00° 1.00" 1007 1.06 7.00 . _~ ~~ 7T 069 039 0.62
Incremental _Delay. d2 31 40 02 22 143 466 _ 1.8 o 5.0
Delay (sj " _. '48.0 490" 4237749977631 T T T U794 104 R 7.X
Level of Service D D D D E E B C
Approach Delay (s)‘f _‘_';;;j 462 TC T 8593 T *““”1 78T T
Approach LOS D E B

Intersection S urmim ary M

HCM Average Contro! Delay

HCM Volume to Capacity ratic ™

Actuated Cycle Length (s)

Intersectron Capamty Utlltzatlon v

Analyms ‘Period (min)

324 HCM Level of Service - c
JJo8s T T oL LT LT
110.0 Sumof losttime {s) 160
.79.2% T iCULeveiofSenvice T D T T
15

R TR ol Sl B R

c Cntlcal Lane Group

s e — g L —

a—— -

e e T

B T}

B o L MM - .

- m ma mm un L

— — ———

Orth-Rodgers & Associates, Inc.

10/4/2006

HCM Signalized Intersection Capacity Analysis




Phase || w/ Dickinson Street Ramp

6. Reed St. & Chris Columbus Bivd. Saturday Peak Hour
|

Aovement SBTMSBR

LangiConfi igurations __ #M4' _ - . )

ideat Flow (vphpl) 1900 ~ 1900 o T Lo . ;

Lane Width 10 12 -

fTotal Losttime (s . 40 __ . ~— T T T —

Lane Util. Factor (.91

o e
Fit Protected 1.00 _ - _

Satd. Fow (prot) —__ 4856~ T e T T R
Fi Permitted 1.00 )

Satd. Flow (perm) —"*4658 T ™
Volurne (vph) 18356 233 )

Peak-hour factor, PHF _ 0.94" 0.78 - o
Adj Flow (vph) 1952_ L2989 o —

RTOR Reductlon (ph) _ 19770 g ) 1

Lane Group Flow {vph) 2233 (I

— - m—— e ) -

Heavy Vehicles (%} 2% 1%

Tum Type _ o _

Protected Phases ___ __ 2 __ - .

Permitted Phases o i

Actuated Green, G (s)__54.0 — ~ " T T T T T T T T
E_ffeﬁctlgg“G_rgen g (s) 55.0 L — )

Actuated g/CRatio_ 0S50 ___ -~ - oo e e o T
Clearance Time | (5) 5.0 ;
Vehicle Extension ()™ 3.0 - - *
Lane Grp Cap (vph) 2329 o o

visRatio Prot __~ ~T"cQag T oo e e T A
v/s Ratig Perm .

VicRatio . - 0.96 N S . —
Unt_form Delay, d1 26.4

Progression Factor . 1.12_ __ w___"_“,_ﬂ__\'_: N R - -
Incremental Delay, d2 10.4 o o

Belay (s~ A0 T T T T T e e - e
Level of Service D ' ' _

Rpproach Delay (s) " 39.6 7~ —— e ' : —
Approach LOS 7 D

Intersection Surmmary S R

10/4/2006
HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.




7: Dickinson St. & Chris Columbus Blvd.

Phase Il w/ Dickinson Street Ramp
Saturday Peak Hour

O TR

IR B

Moverment I -5 W EBTINESR MWS[WWETNWEBRWNEINNETNER IFSS(MNSETM SBR
Lane Configurations Ih o 41 LT o

Ideal Fliow (vphpl) 71900 ~1900 1900 1900 19_00 1900 _ 1900 1900 1800 '1900 1900 1900
Total Lost time (s)_ 4.0 40 40 40 40 4.0

Lane Util. Factor "™~ 7" ™=™09¢" Joo1T T % T 088 TTTOST_ TTTTO97T 095
Frt 1.00 0.85 085 099 100 1.00
FltProtected” = """ "~ 1.007_1.00 ™ {06 _x_" T80T T 085 1007
Satd. Flow (prot) 73374 1441 2787 5046 3433 3539

Fit Permitted. ™ 7 YT 74000 T100 7 {07 1007777 Toes 1000 M
Satd. Flow (perm) 3374 1441 2787 5046 3433 3539
Volume (vph) 31 .. 290 __ 280 0 0 145 01445 _ 85 238 1824 0
Peak-hour factor, PHE 0,92 0 92~ 092 092 092 092 087 085 092 092 092 082
Adj Flow (vph] 7. _ 34773157304 T_ 0" 0 T 158 0717007 92772591983 " 0
RTOR Reduction (vph) 0 0 263 0 0 134 0 4 0 0 0o 0
Lane Group Flow (vph) ™™ 70" 73497 ~ 41 T 24™ 0 1788 YTY 0 259 1983 D
Tumn Type Spl|t Prot _ Over o Prot _
Protected Phases 4. 4 4 T 4T TOT T OTTTYZYTO 3G
Pen:r!ntted Phases o

Actuated Green, G (é‘)"_"j”;__“"_"ﬁz.g 29T T T T4 7T R4 T T 147 Y54 T
Effective Green, g (s) 149 149 16,7 66.4 _ 167 66.4
Actuated g/C Ratio _ o014 7047 T L0457 T 0607 '_ 015060 O °
Clearance Time (s) 6. 0 6.0 6.0 5.0 6.0 5.0
Vehicle Extension (s) 307 3.0 _ 30 T T 30 T T T30 T30
Lane Grp Cap (vph) 457 195 o 423 3046 521 2136
VisRatioProt” _ "7 Tc0.4070.03 T T 0.017 T T35 T co087c0B6 ..
vis Ratio Perm ___ N L N ]
vic Ratio - _"'j:'_: 07602t T T poe_ 059 050 093 _
Uniform Delay, d1 B 45 9 423 39.9 134 __428 197
Progression Factor '“""'_ 1000 100 T T 00T T 042 T 127 Tz
Incremental Delay, d2 74 05 0.1 0.7 03 42

Delay (s) =~ TTs33 290 T T la00TT T4 T 877 .5
Level of Service D D, _ D A - D A
Approach Delay (s) |~ 7" 484 " TTTYTtaoo T U 24 40 T
Approach LOS D D A B

Intersection S U rmimary I

HCM Average Control Delay

HCM Volume to Capacity ratio _
Actuated Cycle Length ()
Intersection Capaclty Ut:hzatlon

Analysrs Period (rmn)
[+ Crmcal Lane Group

— e

15.2

0.83

1100

15

- -~

N, _690%

HCM Level of §§[vige

)

Sumof lost time (s) _— ~ 120
ICU Leve! of Service __ . C

LR T

———— e —— o

Orth-Rodgers & Associates. Inc.

10/4/2006
HCM Signalized Intersection Capacity Analysis




Phase Il w/ Dickinson Street Ramp

8: Tasker St. Ext. & Chris Columbus Blvd. Saturday Peak Hour
B2 VA

Movement TEEEEEN//cT WER NG TANBR IS S 5B 7 N

Lane Configurations o Ad4 44 o 7 -

tdeal Flow (vphpl) 1900 __1900 1900 "1900° 1900 1900™" ~ =~ = — = — == =" - ™

Totat Lost time (s) 40 4.0 4.0 . )

Lane Util Factor 7 0,97~ 0917 T T e e

Fri 1.00 1.00 1.00

Fit Protected "~ ™ 77700577 7" .00 "7 7T —— o0 T T T I T T

Satd. Flow {prot) _ 3433 5085 5085 _

Fit Permitted J R - D e -

Satd. Flow (perm} C 3433 5085 5085 -

Volume (vph) ___ o312 ¢ 1530 _ 0 _ 0_2104 e ———

Peak-hour factor, PHF 0. 92 0 92 092 092 0. 92 0.92 ) ’

AdjFlow {vph) T _T.277339 " 7T 0716637 0T 0722877 T T T o

RTOR Reduction (vph) 0~ 7o 0 0 0 o .

Lane Group Fiow (vph) " 33877 ™ 0'”'_'1'663%5*.*0* 2287 T T .

Turn Type o _ ) o

Protected Phases. .y i, .~ "2 T Tt oo T e e T

Permitted Phases o ' ‘ .

Actuated Green, G (s) .. 14.7 " . 654" sS4 T e —

Effective Green, g (s) 16.7 T e64 T ee4a

e — LR =

Actuated 9/C Ratio | T, 70.46 0~ 77777060~ T T T 0607 T T T T T Y

Clearance Time (s) 6.0 5.0 _ 5.0 o

Vehiclé Exiension (s) ™~ 3.0 — 34 T 730" ~ T

Lane Grp Cap (vph) 521 3069 3069 L _

visRatioProt. __ " T ¢c0.10 _ 033 7 cQas T T _ T

vis Ratio ‘Perm ' ; o » i

Vic Ratio ™ T T TTTIOB5 T 084 T T 07y T T T T T T

Uniform Delay, d1 43.9 12.8 ; 15.7

Progression Factor | _1.00 o oo 0.74 . 0.21 T

Incremental [ Delay, d2 29 06 0.7 _ )

Delay (s) =~ . . 4687 1007 " a0 T T T T T il

Level of Serwce D _B A e e

Approach Delay (s) ACLE i L O ¥ - S

Approach LOS B A

Intersection Summary”‘“

HCM Average Control Delay 9.7 HCM Level of Serwce

HCM Volume to Capacity ratio . __ 0.737 - T T o "_'*:__'j-' i T

Actuated Cycle Length (s) 110.0 Sum of Iost time (s) 26.9 )

Intersection Capacity Utilization__ 56.2% . ~ ICU Levelof Service _ ~ — "= "B o

Analys:s Period (min) _ "5 ' '

c . Criticat Lane Group _ T o _ .
10/4/2006

) . HCM Signalized Intersection Capacity Analysis
Orth-Rodgers & Associates. Inc.



9: Tasker St. & Chris Columbus Blvd.

Phase Il w/ Dickinson Street Ramp
Saturday Peak Mour

A ey v ANt MY
Movement I -5 EE T EER R WECWWET S WER IWNE[WINSTENER I SE I SETIFSBR
Lane Configurations ah 'l N Mh b
tdeal Flow (vphpl) ___ "1900 1900 1900 1900 1900 1900 1900 1900 1900 19001900~ 1900
Total Lost time (s) 4.0 40 40 40 _ 40 40
Lane Util. Factor ™™~ ™~ 095" T T TV 088 1.00 0917 j_‘1.0@ “oes T
Fri . 094 _ 0.85 1.00 0.97 1.00  0.99
Fit Protected - ~™™ggg™ "™ T ™ 7 30070985 1007 T-095T 100
Satd. Flow (prot) 322" 7 2682 1787 4973~ T 1805 3525
FitPermitted "~ _ ' 089 “TTT T TTq00 095 1.000 T 095 1007
Satd. Flow (perm)’ 3292 2682 1787 4973 1805 3525
Volume (vph) . 93 116__124 0 _ 0 _211 32 1225 165 _ 79, 2137_ 203
Peak-hour factor, PHF ~ 0.91"0.83__0.78° 061 0.77 094 075" 0.88 058 092 0.4 0.82
Adj. Flow (vph) ™~ _ 027 14077159 0 T 0 224 43 1392 2847 86 2273 248
RTOR Reduction (vph) 0 73 o o 0 153 0 18 0 o7 0

Lane Group Flow (vph) .~ 0" ~'328° 0" 06 0T 71 __43 1658 ﬁ'{}— 86° 2514~ O
Heavy Vehicles (%) 1% 0% 4% 2% 3% 6% 1% 2% 0% 0% 1% 0%
Tumn Type - ——SPlt .Over _Prot —_— Prot .
Protected Phases 4 4 1 5 2 i 6
Permitted Phases™ "~ _ " e T T LD ."‘“_“
Actuated Green, G (s) 12.5 9.1 3.0 724 91 785
Effective Green, g (s) . . ... 145~ ~ 57 777 7404 40 T734° T 104795 7 7
Actuated g!C Ratio 013 009 _ 004 067 0.09° 0 72"
Cléarance Time (s) ™ =77 ™7 TR I TN T g g0t 507 ’“‘f’"":_j 5077507
Vehicle Extension (s) 3.0 30 30 30 3.0 3.0
LaneGrpCap (vph) _ .. 43¢ 246 _ 65 3318 166 2548
v/s Ratio Prot c0.10 N 003 0 02 ¢, 33 e 0 05 c{} LA
vis Ratio Perm _~ 7 T T - - — T - T S
vic Ratio 0.76 - 0.29 0_.§6 0 50 052 - 0.99 o
Uniform Delay,d1__ "~ ""46.0_ T . 7T .7468 523 91 T T476 147 ]
Progressmn Factor - 1.00 ! 00 100 1 00 121 082
incremental Delay, d2~ 773 T T T TTTUYT o6 T220 05 T 18 1177
Detay (s)_ s34 T . ...472_743_ 97 T 592 7209 &
Leve! of Service _‘:““ o T TR pTeeT AL T T ET e _j“‘:
Approach Delay (s) 534 _ . 412 _ _ 113 221 .
ApproachLOS _ =~ . ) N » R - S T c_ "
Intersection Summaw_
HCM Average Control Defay _ | 220 _  HCMLlevelofService =~ C_ | . o
HCM Volume to Capacity ratio_ 0.91
Actuated Cycie Length (s) .~ _  _~ 110.0__ " __Sumoflosttime(s). =~ _ 80 _ —— ~~ =™
|ntersect|on Capacity Ut|l|zat|on 82.2% “tcu Level of Service R E_ e
Analysis Period {min) ;. " " T 5 T T ""'Z'.._. LTI
¢ Critical Lane Group '
10/4/2006

Orth-Rodgers & Associates. Inc.

HCM Signalized Intersection Capacity Analysis




10: Morris St. & Chris Columbus Bivd.

Phase |l w/ Dickinson Street Ramp
Saturday Peak Hour

2 T N I 4
W NE T SETH SER I
Lane Configurations oMM o
loeal Flow (vphpl) . 71900 190071900 719007 190071900 - ~ "TUO T T T T T
Total Lost time (s} ' 40 40 40_ 40 .

Lane Uil Factor ~_ ™ ™"~ """" 7{po" 081_'091. 100 "~~~ TT T T = M
Frt T 00 100 100 085 _

Fit Protected T T 095 ™00 100 T T T T T e
Satd. Flow (prot) "1770 5085 5085 1583 _ _ o
FitPermites ™~ " "7 " " 09571007106 4100 T - T T <% oorommrreoe
Satd. Flow (perm) 1770 5085 5085 1583 o

Volume {vph) _ .. 0 0 145_1422 4752809 _ __ —— -
Peak-hour factor, PHF~_ 0.82  0.92 082 082 092 092

Adj. Flow (vph) ™7 7T T00 T L0 358715467 1004 T T853 T T o
RTOR Reduction (vph) - 0 0 0 0 0 0 ) B
Lane Group Flow (vph) = "0~ "0" " 15871546 1904 ~ 553 CToT T
Turn Type _ Prot Free o

Protected Phases ~ 7 | "_:'“.'.ﬁ5“'fi"ﬁ2'f’Iéh_f'ff_fi_' T T
Permitted Phases B Free o o
Actuated Green, G (s) "~ 177350 110.0 7660711007 A
Effective Green, g (s) ) 36 0 110 O 7 66.0 1100 ) L o o N
Actuated g/C Ratio . ™ "7 """ 03377100 060 1007 T T T T T T o s
CIearanceTlrne(s} o 50 ) 50 50 o )
Vehicle Extension{s) " " " 30 3T 3p~ T T omm o ome— omE
Lane Grp Cap (vph) _ 579 5085 3051 1583 _

Vis Ratio Prot CrTe— 009 030 ep37 T T TTT T U e owmm. o
vis Ratio Perm _ S 2035 - ' o
vieRatio™ 70 T YT 027770300 0627 035 T T T T T T
Uniform Delay, d1 T 213 0.0 141 0.0 } _ . L.
Progression Factor . ~ . _ 7 100 T1.00 038 ‘100 o e
Incremental Delay, d2 03 02 o 3 02 _ - _
Delay(s) ~ "I U TTere T 02T 7s7 g2 (T T T
Level of Service ] _ C A A . A o .
Approach Delay ()~ ,io-o'" A S
Approach LOS A A

Intersection Summary'—_

HCM Average Control Delay 37
HCM Volume to Capacity ratio” ~ _  0.52 "
Actuated Cycle Length (s} 71100
Intersection Capacity Utilization ~ " 69.7% _
Analysm Period (mln) B 15
c_ Critical Lane Group” _ ™ T~

__HCM Level of Service

o _Su_rn of_Lost time (s)__ -?40
.*Mf._ICLJ_ Level of Service " "~

T e— MR

. mmm _mi . _mm ouem oam o s -

7”_1w—a.—_"r-—|."'-~_'-ﬂ-' ~r——— LS TN e

—— AT oAM=t

C..-: wam a— . —r -y

T o T LR HT r

-
T - e e A e e ash

Orth-Rodgers & Associates. Inc.
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Phase Il w/ Dickinson Street Ramp

11: Morris St & Water St. Saturday Peak Hour
P ey v ANt AN 4
Movement IIIEENENN - EBTANEER WWELWWETEWER WWNE[W NBT'NBR'SBI:-SBT'SBR
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EXECUTIVE SUMMARY

Potential economic impacts associated with the establishment of two slots casinos in Philadelphia
must be considered when weighing the merits of the various competing proposals. Philadelphia
Entertainment and Development Partners, doing business as Foxwoods Casino Philadelphia
(“Foxwoods Philadelphia”) has submitted a comprehensive impact assessment to the Pennsylvania
Gaming Control Board, detailing a variety of anticipated impacts, along with plans to mitigate some
potential negative amenities, such as traffic congestion and storm water run-off. The proposed plan
is unique in that it combines the construction of the actual casino with the expansion of other
retailing and dining options and significant improvements to the public spaces surrounding the
development along the riverfront. The economic impact component of the assessment report
submission suggested that the impacts on property values in the area surrounding the proposed
casino would likely be positive, due to the waterfront improvement and access planned in the
proposal; however no empirical estimates were undertaken or provided in that report.

Understandably, there is concern by neighborhood homeowners and community groups over what
impact such a significant project could have on their quality of life and on property values. A report
was issued in April 2006 that purported to estimate the potential aggregate loss in residential
property values that could resuit from each of the five casinos proposed for Philadelphia, including
Foxwoods Philadelphia. In “New casinos may harm Philadelphia home values,” the author applied
a particular estimate of the negative impact (4.6% average) of casinos on nearby housing values to
the aggregate residential property values within a one-mile radius of each proposed casino. He
also listed the calculated losses (in descending order) for both “Average loss per home" and “Total
loss to community in homes values.” The estimate was based on the results of an empirical
econometric study conducted by UNLV professors in the mid 1990s using data from Henderson,
Nevada, a large and fast-growing suburb of Las Vegas, and home to many casinos. This effect is
typically attributed to the added congestions of people and vehicles that a casino creates, as well
as a possible change in the local quality of life if the socioeconomic and demographic
characteristics of the casino's patrons are significantly different from that of the jocal residents.

That report suggested that Foxwoods Philadelphia could cause an average decline of $6,627 in
value for houses within a one-mile radius of the facility, and an aggregate loss of residential
property value in the same area in excess of $109 million. The latter statistic was the highest of all
the competing casino proposals, since the market value of surrounding residential properties is
highest for Foxwoods Philadelphia.

These expected loss estimates were used by various individuals who testified before the Gaming
Board in the public hearings held early April, and the numbers were cited uncritically in newspaper
and other accounts of the hearings and in subsequent community discussions throughout the city.

Econsult Sepiember 2006
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Since Foxwoods Casino Philadelphia’'s economic impact analysis suggests implicitly that the
impact on surrounding areas would be positive’, it is helpful to

(1) critically examine the methodology and the assumptions used by Haltwatch.org to
generate the estimates, and to officially respond to the published estimates of negative
impacts on home values, and

(2) estimate the potential real estate property value impact of the proposed casino based
not only on the Henderson study but also on other empirical findings with respect to
riverfront improvements.

Using statistical techniques and applying parameters from empirical analyses, we estimate
significant potential property value enhancements associated with the proposed Foxwoods
Philadelphia development. We find that any potential negative impacts are likely to be much more
than offset by the positive impacts of waterfront improvements.

In particular, we conclude:

1. The estimates of negative impacts on residential housing prices put forth by Hallwatch.org
are likely exaggerated, and it is just as likely that the impacts - if any — would be positive.

' No specific forecast was developed for the casinos potential impact on nearby residential property values. Instead, it
was noted that the casino would likely lead to improvements along the riverfront, which would increase the
atfractiveness of that area. Here is an excerpt from the Economic Impact Study:

Foxwoods Casino Philadelphia will alse act as a significant catalyst for the economic redevelopment of the
central Delaware River waterfront. A major advantage of the PEDP site is that the planned development is
consistent with the City’s long-tem geal of economically reinvigorating activity along the southern portion of
the riverfront.

The proposed casino and entertainment use is compatible with the “Big Box" retail and the port related land
uses along the riverfront to the south of the site, and can act as a strong buffer between those uses and the
Penn's Landing's entertainment and residential uses north of the site.

» Revitalization of a strategically important property that will serve as a catalyst for further
development

s Opportunity to open the riverfront further south from Penn’s Landing from both the landside and
riverside.

« Reuse of vacant, former industrial iand that has been underutilized for more than a decade and
that pays little or no taxes to the city or school district treasury.

»  Expanded entertainment opportunities for residents and visitors.
«  Opportunity to market gaming as an added atfraction to increase overall city and regional tourism.

»  Opportunity {0 address some existing infrastructure problems in the area.

Econsuit September 2006
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The magnitude of the negative price impact of “proximity to casino’ estimated in the
Henderson study could well be exaggerated by the omission of other influencing factors,
including radical changes in the housing markets due to the burgeoning population growth
during the study period. In addition, changes in the Henderson housing market have
generated both a supply production and price response, so the lower process could also
be influenced by increased supply. Furthermore, the impact (whatever its magnitude) is
not likety to be uniform over distance, which would exaggerate the impacts further from the
casinos.

The results obtained in the Nevada study (where there are many casinos located
throughout the community} are not suitable to forecast the potential impacts of one or two
casinos in Philadelphia. Major differences in market dynamics and spatial barriers make
the Henderson estimates practically useless.

Examining casino (congestion) impacts alone does not sufficiently describe the nature of
the proposed project, which will include development of positive amenities associated with
the improvement of currently underutilized, derelict, and inaccessible land.

The total net effect of the proposed casino remains positive, regardless of whether a
pessimistic or optimistic scenario is estimated. The total gain in housing wealth is
estimated to be in the $36 million to $370 million range,

Finally, we reiterate many additional qualitative benefits, which are likely to have positive impacts
on nearby land values, but were not all included in our estimates.

In designing this proposed project, PEDP has made and continues to make every effort to identify
and minimize or mitigate negative qualitative impacts while maximizing positive qualitative impacts.

Some key points include:

This project would reuse vacant, formerly industrial land that has been underutilized for
more than a decade and that currently generates little or no tax revenue for the city or
school district treasuries.

The revitalization of this strategically important property would serve as a catalyst for the
economic redevelopment of the central Delaware Riverfront. A major advantage of the
PEDP site is that the planned development is consistent with the City's long-tem goal of
economically reinvigorating and activating the remainder of the riverfront. The project
would create an opportunity to open the riverfront further south from Penn’s Landing from
both the landside and riverside.

Furthermore, the proposed casino and entertainment use is compatible with the “Big Box”
refail and the port related land uses along the riverfront to the south, and can act as a
strong buffer between those uses and the more entertainment and residential uses north of
the site.

Econsult

September 2006
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Foxwoods Casino Philadelphia would provide increased opportunities for city businesses
to sell products and services, and expanded opportunities for employment at safary and
benefit levels generally above the typical hospitality industry levels for the Philadelphia
region.

The PEDP project would present an opportunity to address some existing infrastructure
problems in the area of the proposed site.

In addition to stimulating economic development and jobs, Foxwoods Casino Philadelphia
would provide expanded entertainment opportunities for residents and visitors and provide
an important stimulus for city and regional tourism because it would be designed as a
visitor attraction with significant orientation to the riverfront. It would also offer exciting
non-casino activities in addition to a high-quality gaming experience.

Given the opportunity to market gaming as an added attraction to increase overall city and
regional tourism, PEDP intends to work closely with local and state tourism and convention
officials to enhance their marketing efforts, Marketing will take advantage of the location
near Center City and Penn’s Landing, as well as the many nearby cultural, historical and
entertainment tourist attractions, to boost tourism and convention attendance, generating
significant additional business for the city and region's hospitality industry.

Finally, the PEDP project would create an opportunity to channel a significant portion of
casino profits into local charitable uses. To our knowledge, no other applicant for a
Philadelphia casino license promises to create such an opportunity.

Econsult

September 2006
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1.0 INTRODUCTION AND ISSUE

Potential economic impacts associated with the establishment of two slots casinos in Philadelphia
must be censidered when weighing the merits of the various competing proposals. Philadelphia
Entertainment and Development Partners, dba Foxwoods Casino Philadelphia (‘Foxwoods
Philadelphia”) has submitted a comprehensive impact assessment to the Pennsylvania Gaming
Control Board, detailing a variety of anticipated impacts, along with plans to mitigate some potential
negative amenities, such as fraffic congestion and storm water run-off. The proposed plan is
unique in that it combines the construction of the actuat casino with an expansion of other retailing
and dining options and significant improvements to the public spaces surrounding the development
along the riverfront. The economic impact component of the submission suggested that the
impacts on property values in the area surrounding the proposed casino would likely be positive
due to the waterfront improvement and access planned in the proposal; hawever no empirical
estimates were undertaken or provided.

Understandably, there is some concern by neighborhood homeowners and community groups over
what impact such a significant project could have on their quality-of-life and property values.
Hallwatch.org issued a report on April 3, 2006, that purported to estimate the potential aggregate
loss in residential property values that it claims could result from each of the five casinos proposed
for Philadelphia, including Foxwoods Philadelphia. In “New casinos may harm Philadelphia home
values,” author Ed Goppelt applied a particular estimate of the negative impact (4.6% average) of
casinos on nearby housing values to the aggregate residential property values within 1-mile of
each proposed casino, and listed the calculated losses (in descending order) for both “Average
loss per home” and “Total loss to community in homes values.” The estimate was based on the
results of an empirical econometric study conducted by UNLV professors in the mid 1990s using
data from Henderson, Nevada, a large and fast-growing suburb of Las Vegas, and home to many
casinos. This affect is typically attributed to the added congestions of people and vehicles that a
casino creates, as well as a possible change in the local quality-oflife if the
socioeconomic/demographic characteristics of the casino’s patrons are significantly different from
the local residents.

Mr. Goppelt's applicaion of the Henderson study findings suggested that the Foxwoods
Philadelphia casino could cause an average decline of $6,627 in value for houses in a one-mile
radius of the facility, and an aggregate loss of residential property value in the same area in excess
of $108 million. The latter statistic was highest of all the competing casino proposals, since the
market value of surrounding residential properties is highest for Foxwoods Philadelphia.

Mr. Goppelt's expected loss estimates were used by various individuals who testified before the
Gaming Board in the public hearings held early April, and the numbers were cited uncritically in
newspaper and other accounts of the hearings and in subsequent community discussions
throughout the city.

Econsult September 2006
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Since Foxwoods Casino Philadelphia’'s economic impact analysis suggests implicitly that the
impact on surrounding areas would be positive?, it is helpful to (1) critically examine the
methodology and the assumptions used by Hallwatch.org to generate the estimates, and to
officially respond to the published estimates of negative impacts on home values, and {2) to
estimate the potential real estate property value impact of the proposed casino based not only on
the Henderson study but also on other empirical findings with respect to riverfront improvements.

Section 2 of this report examines the reasonableness of the assumptions and methodology used
by Hallwatch.org to generate the impact estimates in the initial study. To do this, we examined first
the soundness of the original empirical estimates from the Henderson, Nevada study, and second
assess the applicability of those findings to the Foxwoods case.

Our review led us to conclude that there are some questions about the empirical study derived
from the original study in Henderson, Nevada, that make empirical estimates suspect. And, more
importantly, we conclude that those empirical estimates are not appropriately applicable to the
Philadelphia case (for any of the proposed casinos), primarily because the conditions and
environments are so radically different.

2 No specific forecast was developed for the casinos potential impact on nearby residential property values. Instead, it
was noted that the casing would likely lead to improvements along the riverfront, which would increase the
attractiveness of that area. Here is an excerpt from the Economic Impact Study;

Foxwoods Casine Philadelphia will also act as a significant catalyst for the economic redevelopment of the
central Delaware River waterfront. A majer advantage of the PEDP site is that the planned development is
consistent with the City's long-tem goal of economically reinvigorating activity along the southern portion of
the riverfront. :

The proposed casino and entertainment use is compatible with the “Big Box" retail and the port related land
uses along the riverfront te the south of the site, and ¢an act as a strong buffer between those uses and the
Penn's Landing’s entertainment and residential uses north of the site.

+ Revitalization of a strategically important property that will serve as a catalyst for further
development

+  Opportunity to open the riverfront further south from Penn’s Landing from both the landside and
riverside.

» Reuse of vacant, former industrial land that has been underutilized for more than a decade and
that pays littie or no taxes fo the city or school district treasury,

s  Expanded entertainment opportunities for residents and visitors.
*  Opportunity to market gaming as an added attraction to increase overall city and regional tourism,

«  Opportunity to address some existing infrastructure problems in the area.

Econsult September 2008
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Section 3 presents estimates of the potential residential property value impacts of the entire
proposed development, including the improvements to the waterfront and opening access.

Section 4 summarizes our findings.

Econsult September 2006
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2.0 THE INITIAL STUDY: HENDERSON, NEVADA

The initial study was conducted as an Economics Master Thesis, by Barbara Giannini at UNLV in
1996. She developed a hedonic price model and estimated it using a large residential sales
database for Henderson over the period 1908-1995. She found statistically significant evidence
that housing prices were lower closer to casinos than further away, after using certain statistical
techniques to isolate the impacts of distance from casinos (i.e. accounting for all other factors that
might influence housing prices.

The hedonic model technique is long established as a credible econometric technique, and its
application has been used in court cases and business transactions, so the basic methodology was
credible.

Ms. Giannini’s thesis advisors (Professors Clauretie, Carroll and Daneshvary) used the data from
her thesis in what was apparently an expanded econometric study on casino effects on housing
prices. They sorted the sample into sales before a casino opened and after, to attempt to isolate
the casino's separate impact.  Their results were published in the /linois Real Estate Letter,
Winter 1998 issue®, '

21 Review of Original Study: Strength of Empirical Findings

The original study concluded that the opening of a (“large”) casino decreases residential values on
homes within a 1-mile radius by "approximately 4.6%". No specific distance measures were
reported, so it is implies the negative impact is the same for homes across the strest as it is for
homes 1 mile away.

Are all other factors truly held constant?

The quality of an empirical estimate of a factor’s isolated impact on a variable (housing price} is
crucially dependent upon controlling for all other factors that may also influence that variable. Even
the most careful study, using the most sophisticated statistical techniques, is limited by both model
specification (do you identify all of the factors?) and data quality and availability. Another key issue
is whether the relationships among the variables remain constant over time (or hold for other
locations).

If alt other factors are not properly accounted for, then some of the impact of other factors could be
attributed to the casino proximity factor, especially if omitted factors are similar.

How likely is it that the empirical work took all other factors into account?

Authors note that, and say they take care of that by separating sales before and after casino, but
question whether the distinction really does hold all other factors constant. It is possible {probable)

3 Their result may have also been published elsewhere, foo. Hallwatch.org cites this article, so we focused on it. The
issue at the time in filinois was a legislative debate about the potential expansion of gaming in that state.

Econsuit September 2006
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that many conditions changed over the time period studied, so the assumption of constant
relationship is not certain.

According to the US Census Bureau, Henderson, Nevada is the fastest-growing large city (over
150,000 pop.) in the United States is one of the fastest growing municipalities in Clark County, NV
{and was so in the 1980s and 1990s):

Figure 2.1: Population Changes, 1980 - 2000
Henderson, NV and Philadelphia, PA

1,800,000
1,600,000 - \ e
1,688,210 1,585,577 ®
1,400,000 4 e oo o e e = I___ —
1,517,550 1,463,281
1,200,000 -
1,000,000 -
800,000 ~ __
600,000 -
0o = = T 3,730
200000 | - 176,048 &
24,383 :
0 EB— : .
1880 1990 2000 2005
| —4—Philadelphia, PA ={il=Hendarsan, NV |
Philadelphia, PA
Year Population* % Change Population** % Change
1980 24,363 | NA 1,688,210 NA
1990 64,942 167% 1,585,577 6%
2000 176,048 171% 1,517,550 4%
2005 243,730 38% 1,463,281 4%

*Sources: US Census Bureau, Southern Nevada Consensus Population Estimale, July 2005
*Sources: US Census Bureau, Pennsylvania State Data Cenler

If there is any city in the US where one can say there were fundamental changes from 1980-1995,
Henderson is a good candidate. This suggests the “before” and “after” classification of data points
may not completely statistically isolate the impact of proximity.

This map shows the residentialinon-residential land use in Henderson {2005), It includes selected
casinos, and the newer build-out areas are to the east and south. Las Vegas is to the northwest.

Econsult September 2006
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Residential and Non-Residential Land Use in Henderson

:I Henderson City Limits

Eo] Non-Residential

. Residential
0 126 25 S 75 10M|as €@ Selected Casinos
Sources: Econsuft Corporation, Clark County GIS Management Office,
City of Henderson Community Development Department
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Henderson is also full of casinos. The following Google maps show the locations of 34 casinos in
Henderson.* These may show that the casinos are located throughout the jurisdiction, with a
cluster along Bolder Highway, which is the older center of city.

Casinos in Henderson
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* These are some of the larger casings, but there are many smalier casinos in Henderson not included on this map.
However, the main cluster is still along Boulder Highway, which continues to the northwest into Las Vegas.
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The next set of maps show, for 2000, the spatial distribution of population, poverty, housing prices,
and structure age across the city. The age of structure map clearly shows the geographic
expansion of this burgeoning city, and when combined with the other maps, we see that the older
part of town (northern edge, closer to Las Vegas and along Boulder Highway) contains the older,
commercial-criented building and poorer population.

Total Population in Henderson

(] Henderson City Limits ;

© Selected Ca_siﬁos
Iﬁl Popula}!on
Q Upto 1,1{90
T 11013000 el
£ 3001 -,’4.500
£ so f 6.500

0 125 25 5 75 0. [ Overré‘SOO

Source: Econsult Corporation, US Census Bureau

5 Data was obtained from the 2000 Census Summary 3 File, U.S. Census Bureau
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% Population Below Poverty Level in Henderson
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Median Housing Values in Henderson

D Henderson City Fimits
{3} Selected Casin
Median Housing Value

Q 1.25 25 5 75 10
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Source: Econsult Corporation, US Census Bureau
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Median Structure Ages (Year Built) in Henderson
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Median Year Structtire Buiit:

[ |
1980 or Earlier
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1991 - 1997
0 125 25 5 7.5 1%".35 1‘ + After 1997

Source: Econsult Corporation, US Census Buresu

A separate residential jurisdiction is completely embedded inside the Henderson municipality
boundaries, and it is not clear if those houses were included in the original study data. Nor do we
find evidence that local schools (catchment areas within the school district) were factored into the
model.

These maps generate an obvious question: What exactly does it mean, in Henderson, to be
located within 1 mile of a casino? Newer, pricier housing may be further from the casinos, but it
also is located further from the older, more commercial part of the city, as well as further from the
Las Vegas commercial sprawl to the north.

As a result of these concerns, we conclude the empiricai estimate of a negative 4.6% impact on
housing prices within a 1-mile radius of "a large casino” is questionable.
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2.2  Applicability to Foxwoods Casino Philadelphia and Environs:

Hallwatch.org implicitly used a view expressed in the Henderson study to apply those estimates to
Philadelphia casino impacts.

“Furthermore, since the economy of greater Las Vegas depends heavily on the gaming
industry, we would expect that a finding of a negative (emphasis theirs) impact in that
region could certainly be extrapolated to other areas where gambling would enjoy lower
degrees of community acceptance.” (p.8)

This comment suggests that the reason casinos exert a negative influence on residential property
values {i.e. decreases demand} is the “opposition to gambling”. We believe the more likely route of
impact is via the traffic and congestion associated with any large project, especially in a large
urban location with great population diversity.

We do not consider the residential real estate markets in Henderson and Philadelphia to be
comparable. The environment is completely different. It is hard to picture two jurisdictions less
comparable than Philadelphia and Henderson, Nevada.

Henderson is growing by leaps and bounds (see previous population comparisons).

Henderson has many casinos (see chart) and Philadelphia will see at most 2 in any part of the city;
if Foxwoods Casino Philadelphia is selected it will be one casino in the entire 1-mile radius ring.

Foxwoods Casino Philadelphia Case:

This casino would actually eliminate blight and revitalize underutilized land. Location amidst other
large non-residential users on underutilized and port-related riverfront and separated by a partially
elevated highway from the nearest neighborhoods. Large industrial and big box retail separates
the casino site from the residential neighborheods to the west and southwest, and Penn'’s Landing
and 1-95 buffer the wealthier residential neighborhood to the northwest. These barriers, which are
not found in Henderson, limit the negative impact on residential neighborhoods. The design will
embrace the riverfront and water-borne transportation, and offer an attractive and exciting means
of access to the waterfront for city residents.

In addition to good access, excellent visibility, strong compatibility with the city's tourism and
waterfront development objectives, the site is sufficiently large to accommodate several planned
project expansion phases, including a hotel and potential private residential condominium
development on the site. Furthermore, in the public's eye, this site has been associated with
gaming for over a decade, having been identified as a potential Riverboat Gaming site back in the
early 1990s.

A key component of the project will be the Pier 60 Entertainment District, which will serve as a
significant new attraction for the city, residents and visitors alike. As the southern anchor of the
city's exciting waterfront, its riverfront orientation will undoubtedly strengthen the entire central
riverfront as an attraction. It will serve as a catalyst for tourism marketing efforts to promote both
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sides of the river, including the “Two Cities, One River” marketing effort designed to increase the
attractiveness and draw of the river and the Philadelphia and Camden waterfronts. The PEDP
project site is the only applicant site that is directly across the river from the main entertainment
part of Camden’s riverfront. The location of the PEDP Site on the riverfront creates the possibility of
tourist mobility improvements including connections by ferry or water-taxi to Penn’s Landing and
the Camden waterfront.

As detailed in the maps and charts that follow, in addition to being very close to Center City, the
area within a 1-mile radius of the proposed site (the Area) is well populated, with over 55,000
people and over 22,000 households. The project should make certain areas along the Central
Delaware Riverfront (primarily north) more attractive as housing locations, so there could be an
increase in housing investment and supply induced by the project.

The Area within the 1-mile radius also shows a median family income of just under $33,000 (2000
Census), with a mix of lower to middie class households to the south and higher income
households to the north.
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Totd Populaion 55,191 {+} Columbus Bivd. & Reed St.
Totel Households 2,115 -
Farrily House holds 13,343 D PA Census Tracts selection
Non-Farrily Households 8772 .
Average hfegian Household E ) 0 Mile Buffer
hcoma R0 ] Fairmount Park
Aggregate Household heome 840,163,200
Total Housing Units 25,202
Occupied Housing Units 22,079
Owner Occupied 14,196
Renter Occupied 7882
Vatard Housing Units 3,123
Average Median Number of
Roams 5.33
[Aggregale Number of Roomns 132,898
Average Median Year
Stuchure Built 1943
Aggregate Value of Owner-
Occupied Housing Units 364,130,000
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3.0 OVERALL POTENTIAL IMPACTS

While this study may have some relevant implications for Philadelphia, it is incomplete.. in
particular, the project’s opponents do not take into account the fact the proposed development
would also add considerable public improvements to a currently de-industrialized waterfront site.
According to Foxwood's Philadelphia plan, these improvements would take the form of
remediating, landscaping, greening and adding park-like amenities to the site, as well as opening
access to the riverfront. Since such improvements are, by definition, positive, it is reasonable to
expect them to have a positive effect on nearby property values. By not taking into account this
positive effect along with any possibly negative effect, community opponents are likely to have
reached a downwardly biased conclusion.

The purpose of this section is to investigate the potential net effect of the proposed casino
development. We do this by essentially netting the negative forecast of the Henderson study
against the implied positive forecast provided by the greening research from the city planning
literature. The previous section argues that the Henderson findings are not directly applicable to
the Philadelphia situation for a variety of reasons. The analysis in this section conservatively
applies the Henderson results without any reduction. “

This examination proceeds as follows:

1) First, define the geographic boundaries of the affected target area near the casino.

2) Second, compute a current, as-of 2006 valuation of the housing stock in the target area.

3) Third, apply the results of the Henderson study to estimate the negative effects of the
casino.

4) Fourth, apply the results of the greening literature to estimate the positive effects of
improving the waterfront's public spaces.

5) Fifth, net these effects against each other to obtain the final net effect.

3.1 Define the geographic boundaries of the affected target area near the
casino.

The Hallwatch analysis applied the Henderson parameters to the housing stock in a circle with a
radius of 1 mile around the proposed site. This map was a map of which was included in the
Foxwoods Philadelphia. The map was not included to show a property value “impact area” b, but
rather to identify various characteristics of the area surrounding the project site. Since the
Henderson study reported impact estimates on properties within one mile of a casino, this area
seemed natural to fit the estimates overlaid with a map of Philadelphia Census tracts. A map of
this is shown below, with the tract boundaries delineated by the red lines. Tracts are color-coded
to denote the percent of the tract population living below the poverty level, with darker shades
denoting higher tract poverty rates.
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For potential property value impacts, the impact area must be delineated to take into account
various physical boundaries, which would act to fruncate the geographic expanse of the casing’s
impact. A map of this refined impact area is shown below. Since exact boundaries are somewhat
arbitrary, we chose census tract boundaries with each tract labeled by its tract number:
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3.2 Compute the current, as-of 2006 valuation of the housing stock in the
target area.

Data on all arms-length home sales in Philadelphia in 2006 (to date) were purchased from First
American Real Estate Solutions. Based upon their address, each sale was geo-coded with the
assistance of ArcView software. The price per square foot of each structure was then computed by
simply dividing each dwelling’s transaction price by its square footage. The following map displays
these home sales:
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m& Sales in Impact Area
$Price/SqFt
e >$225
o $175-225
0 $125-175
o  $75-125
<$75

Home sales are color-coded by its price-per-sf, with hotter colors denoting relatively higher-priced
properties and cooler colors doing likewise for relatively lower-priced properties. The distribution of
price-per-sf is consistent with the submarket's perception as a working-to-middle class
neighborhood of row homes. 80% of all dwellings transacted at a price less than $225/SF, while
20% traded at prices less than $75/SF. By contrast, condominiums in Center City, Philadelphia
typically start at a minimum of $200/SF, which is at the upper end of this south Philadelphia
submarket. And geographically, there appears to be no strong, global patiern to the spatial
variation in house values. In general, dwellings near Front Street on the eastern border of the
impact area, and near Passyunk Avenue, in the northwest comer of the submarket, appear to trade
at refative premiums to housing in other parts of the impact area.

Next, using the actual Census, the housing stock in each tract is identified. For those tracts, which
are geographically truncated, the count of the housing stock was truncated by the same
percentage amount as the tract’s geographic definition®. Table 1 gives a count of the housing
stock in the impact area, by tract, as well as the mean price/SF from the sales data.

¢ For example, since only 20% of tract 28 is included in the defined impact area, only 20% of its housing stock is
calculated. This method implicitly assumes a spatially uniform distribution of the housing stock, but this is largely true
of this area of the city, which is dominated by single-family attached row homes.
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Table 3.1 Number of Housing Units by Census Tract
Tract No. of Housing Units Avg. $Price/SF
24 773 $202
25 1,640 $172
26 1 $237
27 3,505 $134
28 1,235 $118
41 89 $87
42 1,060 $98
43 0 N/A
Total 8,303
Source: U.S. Census, First American RE Solutions

Summing across tracts, and only including those areas that intersect with the impact area, the
affected housing stock is estimated to be 8,303 housing units. Since the average row home has
1,260 SF, then multiplying this by the mean price of $157/SF gives an average valuation of
$197,820. Total aggregate valuation of this housing stock then is $1.64bn.

3.3 Apply the results of the Henderson study to estimate the negative effects
of the casino.

As noted in the previous section, the Henderson report estimates that dwellings located within 1
mile of the casino suffer an average decline in value of 4.6%. For the typical dwelling in our impact
area, that would be a loss of $7.22/SFSF, for a total loss of $9,099.

However, this study does take directly take into account the fact that the impact should decay with
distance. Thatis, homes closer to the casino should suffer a larger hit, while homes further away
should suffer less. The average may be a -4.6% decline across all housing units, but this should
vary with distance.

With the assistance of a little algebra, we can translate Henderson's “fixed effect” into a “slope
effect” that declines with distance from the casino. We do this for 2 scenarios:

e Arelatively more plausible scenario (I} where the average loss is -3%;
* Arelatively more conservative scenario {II) that uses Henderson's estimate of -4.6%

We rationalize the more optimistic scenario by the arguments presented in Section 2.0. We do not
eliminate the potential negative impact estimated by Henderson, but scale it down.
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To understand how to convert Henderson's fixed effect to a slope effect (that decays with
distance)--while still maintaining its essential characteristic that the average decline is 4.6%--
consider the following plot:

Fixed v. Slope Effects of Distance
10

gl Fixed

\ —Slope
8

% Impact
h

0 H T T T T T T 1
0 0125 025 0.375 0.5 0625 075 0.875 1

Distance from Casino (mi.)

The horizontal blue line represents Henderson's fixed effect: all dwellings within 1 mile of the
casino suffer the same, one-time negative impact of 4.6%, while all those beyond 1 mile remain
unaffected. So, the distance gradient is horizontal at a value of 4.6, and it immediately goes to
zero at a distance of 1 mile. Mathematically, the formula for this gradient is:

I(dy=—46 vd<l (1)
I(dy=0 Vd>I

Where “/(d)" is “the impact of the casino on house values at distance (miles) .

The red line represents a distance gradient that decays with distance. The objective here is to

compute the slope and intercept of this distance gradient, such that the average impact is still
-4.6%. For this condition to remain true, the red distance gradient must cross the blue gradient at
exactly its halfway point of 2 mile: homes at closer distance of % mile suffer a larger impact that
4.6% while homes further away suffer a smaller impact. Finally, both gradients meet at a distance
of 1 mile, after which the impact is zero.
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For this condition to hold, the area (or integral} under each of the gradients must be equal. The
area of a rectangle is simply its base times its height. So, the area under the fixed-effect gradient
is simply A=bh=1"4.6=4.6, since the gradient is 1 mile long and 4.6 units high.

The slope effect, however, is a triangle. The area of a triangle is A=1/2*b*h. Since the area under
both gradients must equal 4.6, and the base of both gradients is 1 mile, we simply substitute these
numbers into the formula and solve for h: 4.6=1/2"1"h, so h=9.2. This implies that homes which
are right next to the casino (distance=0) suffer an impact of -9.2%, which is double the average
impact of 4.6%.

Now, we need to solve for the slope of the distance gradient. The general form of a linear distance
gradient is given by:

Idy=a-pfd (2)

We've already solved for the value of alpha {9.2). We can now use the second condition of these
distance gradients—that the casino’s impact must be equal to zero at a distance of 1 mile—to
solve for the slope, beta. This condition implies a formulation of:

0=92-5801) ()

Solving (3) for beta yields a slope coefficient equal to the intercept coefficient: 5=9.2. So, the final
formulation of our converted distance gradient is:

IH{d)=-92+92(d) (4)

In words, equation (4) states that homes immediately adjacent to the casino suffer a negative
capitalization of -9.2% of value, but this impact decreases thereafter, reaching a value of 0 at 1
mile. For example, a home that is % mile from the casino would only suffer an impact of -
9.2+9.2(0.75)=-2.3% to its total value.

Finally, for the more optimistic scenaric where the average decline is only -3%, the distance
gradient given is:

I{d)=-6+6(d) (5)

Equation (5) states that homes immediately adjacent to the casino suffer an impact of only -6%,
which is less than the -9.2% effect implicitly hypothesized by Henderson.

We can now apply these gradients to the average values of the homes in each of the impact areas’
Census tracts to estimate the negative component of the Foxwoods' impact.  Since we're working
with average house values, we must also work with average distances. So the first step is to
measure the average distance, by tract, of all homes within the impact area. This was done by
computing individual distances for all homes, and then taking the average within each fract. Then,
the distance gradients from equations {4) and (5} were applied to the average house value and
average distance within each tract, to estimate the negative impact in percentage terms. This was
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then muttiplied by the average home’s value in each tract to convert the impact from percent terms
to dollar figures. The results from scenario | are given in Table 3.2, while Table 3.3 gives the
results from scenario Il:

Table 3.2 Impact of Casino on House Values from Scenario |
Tract #Homes | Avg. $Value | Avg.Distance | %Effect $Effect
24 773 $254,520 0.71 -1.74% ($4,429)
25 1,640 $216,720 0.44 -3.36% ($7,282)
26 1 $298,620 0.24 -4.56% ($13,617)
27 3,505 $168,840 0.39 -3.66% {$6,180)
28 1,235 $148,680 0.68 -1.92% ($2,855)
41 89 $109,620 0.76 -1.44% ($1,579)
42 1,060 $123,480 0.72 -1.68% ($2.074)
43 0 N/A 0.65 -2.10% N/A
Total 8,303 $1.469bn
Source: U.S. Census, First American RE Solutions

According to the forecast estimates, the loss of house values ranges from a minimum of -$1,579 in
tract 41 to a maximum of -$13,617 in tract 26. The average loss is -$5,431.

Summing these effects across all homes in each tract, and then across all
tracts in the impact area yields a total estimated loss in housing wealth of -

$42.9 million for Scenario 1.

We now repeat the same exercise for Scenario I, which is given in Table 3.3;
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Table 3.3 Impact of Casino on House Values from Scenario Il
Tract # Homes Avg. $Value | Avg.Distance | %Effect $Effect
24 773 $254,520 0.71 -2.67% ($6,791)
25 1,640 $216,720 0.44 -5.15% ($11,165)
26 1 $298,620 0.24 -6.99% {$20,880)
27 3,505 $168,840 0.39 -5.61% ($9,475)
28 1,235 $148,680 068 -2.94% ($4,377)
41 89 $109,620 0.76 -2.21% ($2,420)
42 1,060 $123,480 0.72 -2.58% ($3,181)
43 0 N/A 0.65 -2.67% N/A
Total 8,303 $1.469bn
Source: U.S. Census, First American RE Solutions

As expected, the forecast losses are larger. The forecast estimates indicate that loss of house
values ranges from a minimum of -$3,181 in tract 41 to a maximum of -$20,880 in tract 26. ‘The
average loss is -$8,327.

Summing these effects across all homes in each tract, and then across all
tracts in the impact area yields a total estimated loss in housing wealth of -
$65.8 million for the pessimistic scenario.

3.4 Apply the results of the greening/riverfront improvement literature to
estimate the positive effects of improving the waterfront’s public spaces

We now repeat this same exercise to estimate the positive effects that improvements to the
waterfront and public spaces will bring. Since the forecast of the negative impact considered two
possible scenarios, we also consider two possible greenway scenarios for the positive forecast of
improvements to the riverfront.

Qur forecast parameters are from a recent impact study of a proposed greenway for the north
Delaware riverfront’. This study comprehensively reviewed the greening literature and undertook a
meta-analysis of the empirically measured effects of greenspace on property values. Based upon
this meta-analysis, the report utilized the following two greening gradients as the best candidates to
forecast the effects of an improved riverfront on nearby house values:

T Source: *North Delaware River Greenway Study: Potential Development Scenarios and Benefit-Cost Analysis,” a
report to the Pennsylvania Environmental Council Greenways Inc., and by Econsult Corporation 2005,
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G(d)=14.3 ford <=0.7 miles

. Pessimistic Scenario (6)
G(d)=143-1.95(d) for0.7 <d<=1mile

G(d)=36.2 ford <=0.7 miles

Obtimistic S i0(7
G(d)=36.2-492(d) f0T0-’f‘<d<=1mi1e} ptimistic Scenario (7)

The percent effect of improved greenspace on property values at distance “d” from the
riverfront/casino is represented by G(d). Unlike the negative impact gradients, the research found
that the positive effects of greenspace follow a stepwise function, where the fixed effect holds for a
longer distance than with the linear gradients, and then declines thereafter. In this case, that
threshold distance was found to be a little less than % of a mile.

The intuition behind these gradients can perhaps be befter understood by plotting the positive
impact as a function of distance. The following figure displays how the positive effects of
greenspace varies with distance, for both the optimistic and pessimistic gradients:

Greening Gradients for Delaware Riverfront

40.0%
35.0%
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—Fassimistic
30.0%

25.0%

20.0%

15.0%

10.0% \\
50%

0.0%

% Increase in House Values

000001010202030304040505060607070808090909101011
Distance to Casino/Riverfront {mi.)

As the figures indicate, the positive effects of greenspace are constant over approximately % mile,
and then taper off dramatically. This threshold effect may be due to the fact that this is the
maximum distance the average households can view or access the greenspace by walking.
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Beyond that distance, its effective inaccessibly renders it essentially irrelevant—and thus value-
less—to those households.

As in the negative impact forecast, these gradients are applied to the subject housing stock in the
impact zone to generate the forecasts. The results for the pessimistic scenario are given in Table
34

Table 3.4 Impact of Greenspace on House Values for Pessimistic Scenario
Tract # Homes Avg. $Value | Avg. Distance | %Effect $Effect
24 773 $254,520 0.71 0% $0
25 1,640 $216,720 0.44 14.3% $30,991
26 1 $298,620 0.24 14.3% $42,703
27 3,505 $168,840 0.39 14.3% $24,144
28 1,235 $148,680 0.68 14.3% $21,261
41 89 $109,620 0.76 0% $0
42 1,060 $123,480 0.72 0% $0
43 0 N/A 0.65 14.3% N/A
Total 8,303 $1.469bn
Source: U.S. Census, First American RE Sclutions

A
—

The forecast estimates indicate that positive capitalization of an improved riverfront into house
values ranges from a minimum of $21,261 in tract 28 to a maximum of $42,703 in tract 26. The
average gain in housing wealth is $29,755.

Summing these effects across all homes in each tract, and then across all
tracts in the impact area yields a total estimated gain in housing wealth of
$161.8 million for the pessimistic scenario.

We now repeat the same exercise for the optimistic scenario, which is given in Table 3.5;

Econsult September 2006
Corporation




L

,_,___........F+__,,

— rr——

Lk

vy

Potential Casino and Riverfront Improvement Impacts on Nearby Residential Property Values 36

Table 3.5 Impact of Greenspace on House Values for Optimistic Scenario
Tract # Homes Avg. $Value | Avg. Distance | 9%Effect $Effect
24 773 $254,520 0.71 1.3% $3,305
25 1,640 $216,720 0.44 36.2% $78.453
26 1 $298,620 0.24 36.2% $108,100
27 3,505 $168,840 0.39 36.2% $61,120
28 1,235 $148,680 0.68 36.2% $53.822
41 89 $109,620 0.76 0% $0
42 1,060 $123,480 0.72 0.8% $997
43 0 N/A 0.65 36.2% N/A
Total 8,303 $1.469bn
Source: U.S. Census, First American RE Solutions

-

As would be expected, the forecasted gains for the optimistic scenario are larger. The estimates
indicate that the increase in house values ranges from a minimum of $397 in tract 42 to a
maximum of $108,100 in tract 26. The average gain is $50,966.

Summing these effects across all homes in each tract, and then across all
tracts in the impact area yields a total estimated gain in housing wealth of $413
million for the optimistic scenario.

3.5 Net the positive effects against the negative effects to obtain the final net
impact

Having forecast and parameterized the range of possible positive and negative impacts of the
proposed casing, it remains to net them against each other to obtain a good-faith, final net impact
forecast. Again, we choose to do this for two scenarios:

= The pessimistic scenario: this nets both pessimistic scenarios against each other,
= The optimistic scenario: this nets both optimistic scenarios against each other.

The pessimistic scenario forecasts an average loss in housing values of $8,327 due to increased
congestion and traffic, but a countervailing average gain of $29,755 from an improved riverfront
and additional greenspace. This implies that—even for the pessimistic scenario—the net average
effect should be positive. Table 3.6 gives the results from computing the net effect by tract, by
netting the average dollar loss in each tract against the comparable average doltar gain:
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Table 3.6 Net Impact on House Values for Pessimistic Scenario

Tract # Homes Avg. $Value $Loss $Gain $Net
24 773 $254,520 ($6,791) $0 ($6,791)
25 1,640 $216,720 ($11,165) $30,991 $19,826
26 1 $298,620 ($20,880) $42,703 $21,823
27 3,505 $168,840 ($9,475) $24,144 $14,669
28 1,235 $148,680 ($4,377) $21.261 $16,884
41 89 $109,620 ($2,420) $0 ($2,420)
42 1,060 $123,480 ($3,181) $0 ($3,181)
43 0 N/A N/A $0 N/A

Total 8,303 $1.469bn

Source: U.S. Census, First American RE Solutions

Across tracts, the results are split: for four tracts, there is a positive net gain, while for the other
three tracts there is a net loss. The reason for this has to do with the fact that there are differential
rates of “spatial decay” in the congestion-v-greening gradients. At short distances, the positive
greening effect dominates the negative congestion effect, while the opposite is true at longer
distances. The reason for this is likely because the greening affect really only affects homes within
walking distance to the amenity, while the congestion from vehicular traffic has a further reach.

However, while the net effect may vary from tract to tract, it still remains positive across tracts. |f
the $Net in Table 3.6 is multiplied by the number of housing units in each tract, and then summed,
the resulting net figure for the entire impact zone is $36.0m. This implies that, while there will be
winners and losers among individual households, there wilt still be more winners than losers, and
the dollar magnitude of the "wins" will exceed those of the “losses”. Thus, even in the pessimistic
scenario, the net gain to the city (and its tax base) is positive.

Table 3.7 gives the results of performing this same analysis for the optimistic scenario:
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Table 3.7 Net Impact on House Values for Optimistic Scenario

Tract # Homes Avg. $Value $Loss $Gain $Net
24 773 $254,520 ($4,429) $3,305 ($1,124)
25 1,640 $216,720 ($7.282) $78,453 $71,171
26 1 $298,620 ($13,617) $108,100 $94,483
27 3,505 $168,840 ($6,180) $61,120 $54,940
28 1,235 $148,680 ($2,855) $53,822 $50,967
41 89 $109,620 ($1,579) $0 {$1,579)
42 1,060 $123,480 ($2,074) $997 ($1,077)
43 0 N/A N/A N/A N/A

Total 8,303 $1.463bn

Source: U.S. Census, First American RE Solutions

The optimistic scenario does not differ from the pessimistic one in that
households in four of the tracts are net winners while three are still net losers.
However, the magnitude of “wins” is now much larger than the magnitude of
“losses”. The net gains in housing wealth are in the $50,000-$95,000 range,

while the net losses are only in the $1,000-$1,600 range.

As such, when these gains and losses are summed across households, the
total net gain in housing wealth from the optimistic scenario is $370m.
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CONCLUSION

We estimate significant potential property value enhancements associated with the proposed
Foxwoods Philadelphia development. Potential negative impacts are likely to be much more than
offset by the positive impacts of waterfront improvements.

In particular, we note the following conclusions:

1

2)

3)

4)

We conclude that the estimates of negative impacts on residential housing prices put forth
by Hallwatch.org are likely exaggerated, and it is just as likely that the impacts — if any -
would be positive. The magnitude of the negative price impact of “proximity to casing”
estimated in the Henderson study could well be exaggerated by the omission of other
influencing factors, including radical changes in the housing markets, due to the
burgeoning population growth during the study period. In addition, changes in the
Henderson housing market have generated both a supply production and price response,
so the lower process could be influenced by increased supply too. Furthermore, the
impact (whatever its magnitude) is not likely to be uniform over distance, which would
exaggerate the impacts further from the casinos.

We conclude that the results obtained in the Nevada study (where there are many casinos
located throughout the community) are not suitable to forecast the potential impacts of one
or two casinos in Philadelphia. Major differences in market dynamics, and spatial barriers
make the Henderson estimates practically useless.

Examining casino (congestion) impacts alone does not sufficiently describe the nature of
the proposed project, which will include development of positive amenities associated with
the improvement of currently underutilized, derelict, and inaccessible land.

The total net effect of the proposed casino remains positive, regardless of whether a
pessimistic or optimistic scenario is estimated. The total gain in housing wealth is
estimated to be in the $36 million to $370 million range.

Finally, we reiterate many additional qualitative benefits, which are likely to have positive impacts
on nearby land values, but were not all included in our estimates:

In designing this proposed project, PEDP has made, and continues to make, every effort to
minimize potential negative qualitative impacts while maximizing positive qualitative impacts.
Some key points include:

This project would reuse vacant, formerly industrial land that has been underutilized for
more than a decade and that currently generates little or no tax revenue for the city or
school district treasuries.

The revitalization of this strategically important property would serve as a catalyst for the
economic redevelopment of the central Delaware Riverfront. A major advantage of the
PEDP site is that the planned development is consistent with the City's long-tem goal of
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economically reinvigorating and activating the remainder of the riverfront. The project
would create an opportunity to open the riverfront further south from Penn’s Landing from
both the landside and riverside.

Furthermore, the proposed casino and entertainment use is compatible with the “Big Box"
retail and the port related land uses along the riverfront to the south, and can act as a
strong buffer between those uses and the more entertainment and residential uses north of
the site.

The Foxwoods Casino Philadelphia would provide increased opportunities for city
businesses to sell products and services, and expanded opportunities for employment at
salary and benefit levels generally above the hospitality industry levels for the Philadelphia
region.

The PEDP project would present an opportunity to address some existing infrastructure
problems in the area of the proposed site.

In addition to stimulating economic development and jobs, the Foxwoods Casino
Philadelphia would provide expanded entertainment opportunities for residents and visitors
and provide an important stimulus for city and regional tourism because it would be
designed as a visitor attraction, with significant orientation to the riverfront. It would also
offer exciting non-casino activities in addition to a high-quality gaming experience.

Given the opportunity to market gaming as an added attraction to increase overall city and
regional tourism, PEDP intends to work closely with local and state tourism and convention
official to enhance their marketing efforts. Marketing will take advantage of the location
near Center City and Penn’s Landing, as well as the many nearby cultural, historical and
entertainment tourist attractions, to boost tourism and convention attendance, generating
significant additional business for the city and region’s hospitality industry.

Finally, the PEDP project would create an opportunity to channel a significant portion of
casino profits into local charitable uses. To our knowledge, no other applicant for a
Philadelphia casino license promises to create such an opportunity.
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ANALYSIS OF THE EFFECTS OF A TEMPORARY FACILITY

EXECUTIVE SUMMARY

The Pennsylvania Race Horse Development and Gaming Act permits a licensee
to propose the opening of limited, temporary gaming facilities in advance of the
building and operation of a permanent casino. While this may appear to be a
reasonable way to advance revenues to the Commonwealth and ramp up the
overall introduction of gaming and its spin-off benefits, a careful analysis reveals
several factors that make a temporary facility less attractive for the city, the state,
and the slot licensee. Qur analysis suggests that opening a temporary casino is
likely to lead to less, not more, revenues for the state. Furthermore, the
estimated spin-off benefits and qualitative benefits may be significantly less than
expected.

Based on the planned construction schedule, we conclude that building a
temporary facility and staging the construction of the permanent casino, rather
than developing the permanent casino as early as possible, could reduce the
casino’s expected win by over $100 million and the state’s casino tax revenue by
nearly $56 million, in the first four years following the award of a license. In other
words, we conclude that opening a temporary 1,500-slot facility will not likely
generate sufficient revenues to justify the costs, effects, and delay in developing
a permanent 3,000-slot casino. Further, a temporary facility may detract from the
patron’s enjoyment leading to a negative experience that may affect the future
revenues of the operator. If any negative impact from a temporary facility lingers
for the permanent casino, the state could suffer an additional $20 million, or
more, in reduced tax revenues in the opening year.

This finding is based on several key assumptions and impacts in the
development of a temporary facility in advance of a permanent casino; these are
described briefly below:

1. The construction of the temporary facility, expected to take 12 months, will
delay the pace of construction (and hence the opening) of the permanent
casino, which is otherwise expected to take 18 months to complete. Thus,
the permanent casino would open 30 months out, rather than 18 months.

2. The shorter construction period for the temporary facility will mean less
time is available to incorpeorate the traffic and other site improvements
envisioned to be completed before the casino (temp or permanent) is
open for business. This could lead to less favorable traffic and site-related
environmental conditions.

3. A temporary facility is not likely to be competitive with Atlantic City or other
permanent competitors that will already be serving the Philadelphia
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market (e.g. Philadelphia Park and Chester Downs, in addition to
Delaware racinos} in terms of ambiance and quality of the gaming
experience.

. A temporary will not have the range of non-gaming activities planned for

the permanent casino (e.g. restaurants, retail, entertainment).

. The nature of a temporary facility itself will likely reduce the quality of the

customer's initial experience. The old adage “First impressions are lasting
impressions” is especially true in the gaming industry. Neither the state
nor the operator want a customer's first impression of gaming in
Pennsylvania to be in an undersized, temporary facility, lacking amenities
and located in the middle of a construction zone. These factors would all
likely lead to a lower draw, and lower revenues per machine than
estimated for the permanent casino, and could have a depressing effect
on the estimated draw and win at the permanent casino once it is
completed.

. Constructing a temporary facility will require the phasing of construction of

the permanent casino, requiring a longer construction period and
increasing costs associated with construction around an open, operating
temporary slots parlor. Infrastructure improvements, ftraffic mitigation,
surface parking, engineering, training, water runoff engineering will all cost
more than if they can all be done at once. Similarly, security and
technology for a temporary facility must be the same as a permanent
facility, thereby creating enormous extra costs for design and
implementation. Ultimately, this is likely to lead to less money available to
be spent on non-gaming amenities, thereby reducing the long-term
attractiveness and the potential spin-off impacts of the permanent casino.

. Finally, the spin-off economic development effect would be far less

(arguably close to none} for the temporary facility, with ancillary
development delayed by two (2) or more years, given the extended time
frame until a permanent casino is built.
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1.0 INTRODUCTION AND ISSUE

Acknowledging that the Gaming Act authorizes the opening of temporary slot
casino facilities, we compared the beneifts associated with a proposed temporary
casino to a permanent casino facility. Qur goal was to assess the benefits and
financial interests of the State and City, as well as the slot operator.

Our analysis suggests that opening a temporary casino is likely to create less,
not more, revenues for the state. Furthermore, there may be smaller than
previously estimated spin-off benefits, as well as certain qualitative benefit
reductions.

The next section (Section 2) of this report presents a brief legal synopsis of the
issue, provided by Stephen D. Schrier, Esq., of Obermayer Rebmann Maxwell
and Hippel, LLP. Section 3 outlines the construction approach and schedule
required for the temporary facility-then-permanent casino, as developed by
Bertino & Associates, Inc.

Section 4 presents the analysis of the potential casino performance and state
revenue impacts of the two alternative scenarios.

QOctaber 2006 Econsult Corporation
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20 LEGAL ANALYSIS

Timeframe for Commencement of Operations Under Statute. Section 1210 of
the Pennsylvania Race Horse Development and Gaming Act, 4 Pa.C.S. §1101 et
seq., authorizes Category 2 slot machine licensees to operate up to 3,000 slot
machines at any one licensed facility, and requires that a minimum of 1,500
machines be made available to play within one year of the issuance of a license
by the Pennsylvania Gaming Control Board. Section 1210 further provides that a
slot machine licensee may obtain an extension of the one-year deadline for an
additional period not to exceed 24 months, for good cause shown.

Primary Objective of Pennsylvania Gaming is to Promote Revenue Growth and
Economic Expansion. The Pennsylvania Legislature expressly articulated its
policy objectives in enacting the Pennsylvania Race Horse Development and
Gaming Act. The Legislature’s main purpose in enacting the statute is to
generate revenue for property tax relief, and to enhance economic growth in the
Commonwealth. Specifically, Section 1102 of the Act provides, in relevant part:

(2) The authorization of limited gaming by the installation and operation of slot
machines as authorized in this part is intended to enhance live horse racing,
breeding programs, entertainment and employment in this Commonwealth.

(3) The authorization of limited gaming is intended to provide a significant source
of new revenue to the Commonwealth to support property tax relief, wage tax
reduction, economic development opportunities and other similar initiatives.

(5) The authorization of limited gaming is intended to provide broad economic
opportunities to the citizens of this Commonwealth and shall be implemented in
such a manner as to prevent possible monopolization by establishing reasonable
restrictions on the control of multiple licensed gaming facilities in this
Commonwealth.

(6) The authorization of limited gaming is intended to enhance the further
development of the tourism market throughout this Commonwealth, including, but
not limited to, year-round recreational and tourism locations in this
Commonwealth. ...

Timing of Commencement of Operations Secondary to Objective of Revenue
Maximization. The requirement that licensees operate and make available to
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play 1,500 machines within one year of licensure established in Section 1210(a)
suggests a preference on the part of the Legislature to expedite the realization of
tax revenues from casino gaming. At the same time however, Section 1210(a)
creates a procedural mechanism whereby a licensee may apply for a 2 year
extension of time to satisfy the 1,500 machine requirement. The Legisiature's
decision to permit exceptions to the 1,500 machine requirement where
appropriate can reasonably be interpreted as an acknowledgement that the
advantage of accessing gaming revenue in the near term may not necessarily
serve the best interests of the Commonwealth.

The notion that the immediacy of access to gaming revenue may be secondary
to longer-term economic benefit is further reinforced by Section 1210(b), which
provides that casino licensees must seek approval from the Board to increase
the total number of slot machines being operated from 3,000 to 5,000. In
evaluating such applications, Section 1210(b)} provides that the Board will
consider the physical characteristics of the facility and convenience of the public,
but also “may take into account the potential benefit to economic development,
employment and tourism, enhanced revenues to the Commonwealth and other
economic indicators it deems applicable in making its decision.” The process of
requiring Board approval prior to casino expansion shows that the Legislature's
objective of promoting economic development in the Commonwealth through
gaming does not necessarily equate to a strategy of compelling the
commencement of operations in the shortest possible time frame.

In light of Econsult’s analysis which shows that the construction of a temporary
gaming facility will result in significantly less tax revenue for the Commonwealth,
the Legislature’s objectives may best be served by a slot machine licensee's
decision to forego a temporary facility in favor of the faster construction of a
permanent casino.

QOctober 2006 Econsult Corporation




ANALYSIS OF THE EFFECTS OF A TEMPORARY FACILITY

3.0 CONSTRUCTION/SITE ANALYSIS

This section, provided by Bertino & Associates, Inc., presents the construction
approach and schedule required for the temporary facility-then-permanent
casino.

Existing buildable site area - Approx 17 Acres

Site coverage for Phase 1 - Approx 12 Acres

Temporary Casino Requirements:

Casino (1500 slots) 40,000 sf
Food and Beverage 10,000 sf
Support Services 10,000 sf
Total Building 60,000 sf
Parking (700 spaces at 300 sf/space) 210,000 sf
Total Area required 270,000 sf (6 Acres +/-)

Construction Approach:

Since the site is not of sufficient size to accommodate both the permanent casino
and a temporary facility simultaneously, the temporary facility will be located on a
portion of the permanent casino’s footprint. This necessitates a phased
construction of the permanent casino.

The Construction sequence is planned as follows:

1) Construct Temporary Facility (Metal Building) on NE corner of site
(approx. 60,000 sf). Utilize the front entry area including the Porte
Cochere as well as the Phase 2 Parking Garage area for parking (approx
205,000 sf).

2) Construct Phase 1A of the Permanent Casino

3) Once Phase 1A is completed, demolish the Temp Casino and complete
Phase 1B of the Permanent Casino.

October 2006 Econsuit Corporation
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Anticipated time frame:
Temporary Facility
Start Construction 3107
Complete 12/07
Permanent Casino Phase 1A {used as temp when completed)

Start Construction 5/07
Complete Construction 2/09

Permanent Casino Phase 1B

Start Construction 2/09
Complete Construction 12/09

(See diagram attached as Exhibit A.)

Ramifications to Permanent Casino construction schedule

1) Construction will be more difficult working around an operating facility
causing increased cost and construction duration.

2) Phasing the construction is more costly and the construction duration to
complete entire building is considerably longer.

3) Access to Permanent Casino Phase 1A is from Self Park Garage only.

4) Upgrades to existing roads and intersections will take considerably longer
and be much more costly with the temporary facility open.

October 2006 Econsult Corporation
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ANALYSIS OF A TEMPORARY FACILITY - 10

4.0 ECONOMIC ANALYSIS

The relevant economic comparison is between a “temporary/delayed permanent
casino” (TEMP) scenario versus a “permanent casino only” (NO TEMP) scenario
for win revenue and state tax revenue, as examined in this section.

As noted in the construction analysis detailed in the preceding section,
construction and opening a temporary facility will delay the construction and
opening of the larger permanent casino. The construction of the temporary
facility, expected to take 12 months, will delay the pace of construction (and
hence the opening) of the permanent casino, which is otherwise expected to take
18 months to complete. Thus, the permanent casino would open 30 months out,
rather than 18 months. The fundamental trade-off here is fewer slots earlier vs.
more slots later, but there is also a potential dampening effect on slot machine
win (performance) in a temporary facility.

In addition to the timing difference, we assume that there will be a loss in
revenue if the TEMP alternative is pursued. Conservatively, we estimate that if a
temporary casino is built, its daily win per slot will be 20% less than the
$334/machine win anticipated in the permanent casino’. Meanwhile, the NO
TEMP scenario that is used as a comparison retains the same financial
assumption of $334 per slot per day per the established pro formas.

We estimate that by the end of 2009, the TEMP scenario would generate
cumulative winnings of $324 million and state gaming tax revenues of $175
million. If the permanent casino only were built, we estimate by that date
cumulative casino winnings would be $427 million and state tax revenues would
be $231 million. This suggests going the TEMP route could mean a cumulative
reduction in winnings of approximately $103 million and in state tax revenues of
$56 million. Those estimates are illustrated in the table and graphs below.

The foregoing analysis suggests that undertaking the temporary facility scenario
could actually lead to lower state revenues than if the permanent casino alone
were developed, even though commencement of gaming activities would occur
at a later date. We believe these findings are very conservative, because they
assume no differential performance (win/slot machine) of the permanent casino
whether it is developed directly or it is developed with a temporary facility. It is
likely, for the same reasons noted in the analysis above, that the temporary

' Any reduction will be the result of fewer attendees, each spending fewer dollars at the temporary facility
(relative to what they would have with a permanent casino). We consider a 20% reduction from the
forecasted levels to be conservative, since the temporary facilities will lack the non-gaming amenities of the
permanent casino, will have only limited parking availability, and the attendees will have to deal with a
construction site,
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ANALYSIS OF A TEMPORARY FACILITY 11

facility would have a negative impact on the start up performance of the
permanent casino.

It is impossible to determine the exact magnitude of this potential negative
impact, and Foxwoods Casino, Philadelphia would certainly take all measures
necessary to ramp up its operations to the maximum as early as possible.
Nevertheless, some initial negative impact it likely to occur. To illustrate the
potential scale of this effect on the delayed permanent casino's performance, we
note that if this negative effect reduces the anticipated win/slot machine by as
little as 10% for the first full year of operation, the total win would be reduced by
over $36 million, and the corresponding state revenues reduced by almost $20
million.
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COMPARISON OF TEMP FACILITY SCENARIO WITH NO TEMP

FOXWOODS TEMP VS NO TEMP CALCULATIONS
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COMPARISON OF TEMPORARY FACILITY

CUMULATIVE WIN REVENUE OVER 1ST 5 YEARS
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w9 CHAMBER of COMMERCE
e EASTERN CONNECTICUT

August 30, 2006

Mr. Tad Decker

Chairman

PA Gaming Control Board
P.O. Box 69060
‘Harrisburg, PA 69060

Dear Mr. Decker,

- Foxwoods Resort Casino opened its doors.in 1992 and has become a vibrant part of our
community and a good neighbor. As president and chief executive officer of the Eastern
Connecticut Chamber of Commerce, one of the largest in our state, I have had an opportunity te
view close up the operation of the casino and the other entities operated by the Mashantucket
Pequot Tribal Nation, Foxwoods' owners. 1 can say without fear of contradiction that should
Foxwoods Philadelphiz become a reality it will carry on in the positive tradition established in
Connecticut.

When Foxwoods opened in 1992, it quickly grew to become one of our largest employers,
" offering a competitive wage and benefit package to its employees. Its contributions to community
.7_;. charities have been substantial. The iribe itself also has taken steps to alleviate traffic congestion,
ey a growing preblem in our area and that of many communities. Published reports have noted that
_ over the years, the tribe has spent nearly $30 million on road and road-related improvements near
the casino. It also has a nearly $50 million highway improvement package that it will finance,

pending before the state of Connecticut.

There are other things I could say about its sponsorship of charitable programs, its first-class
health msurance program, its establishment of one of the premier museum and research centers
devoted tb Native American studies, and other aspects of its business and community life, but [
will just leave you with the belief that Foxwoods Philadelphia would be a ﬁrst-c]ass
entertainment complex that any city would be proud to have.

Sincerely,

Tony SheriZn
President

Ce: Gary Armentrout

1001 Craig Road, Suite 260
St. Louis, MO 63146

39 KINGS HIGHWAY - P.O. BOX 726 » GALES FERRY, CT 06335
PHONE 860.464.7373 +« FAX 860.464.7374 » WWW.CHAMBERECT.COM
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11-15 North Second Street | Philadelphia, Pennsylvenia 10106 [ Tel 215-925-1198 | Fax 215-925-4058 | waow.yaronproperties.com

October 4, 2006

Mr. Gary Armentrout

Chief Development Officer
Foxwood’s Development Company
1001 Craig Rd. Suite 260

St. Louis, MI 63146

Dear Mr. Armentrout,

As the proprietor of Yaron Properties, Inc., the real estate management company responsible for the
spearheading recent development and restoration in Philadelphia’s Old City district, I am in full support
of a dynamic resurgence to Philadelphia’s waterfront entertainment district on Delaware Ave. As an
investor in residential and commercial properties in the city, I believe Foxwoods Casino Philadelphia
brings the necessary reputation and status for ultimate success in our local market, '

With development projects throughout the city of Philadelphia, as well as, in New York and Florida, I
have seen first-hand how strong investments by successful brands can influence the cultural and

. economic welfare of a community. Foxwoods Development Company is the premiere gaming operation
for Philadelphia. With its viston for excellence, superior reputation in the industry, and commitment to
community velations, first-rate service, and unparalleled facility structure, I warmiy welcome Foxwoods
Casino to the city in which proudiy I work and develop.

As a real estate entrepreneur, 1 believe Philadelphia needs market players, such as Foxwoods
Development Company, to develop and set the standards along the city’s waterfront. My company,
Yaron Properties, Inc., fully supports growth alongside the Delaware River and deems it a necessary
step for Philadelphia’s future. In building the Foxwoods Casino site on the southern end of Delaware
Avenue, its presence will only bolster the development projects north of Penn’s Landing, such as our
Waterfront Square venture, and benefit the residents and neighbors of our real estate developments.

Through bringing their luxury, five-star resort to Philadelphia, Foxwoods Casino will channel a unique
opportunity to Southemn Philadelphia. With the appearance of this waterfront destination, the rebirth of
Philadelphia waterfront will thrive. With great pride, I gladly share my support for Foxwoods Casino

Philadelphia.

incerely,

L

ichael Yaron, Rh.ID.

.MHJ Associntes /] Cambridge Associates | Oxford Associctes ! Ritsenheuse Hotel Management, LLC.
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October 6, 2006

Mr. Gary Armentrout

Chief Development Officer
Foxwood’s Development Company
1001 Craig Road, Suite 260

St. Louis, MI 63146

We are delighted to lcarn of Foxwood’s interest in the Delaware River Waterfront. Afier
review of your plans we certainly believe that your presence will be a key factor in the
continued development of the region and in the creation of a vibrant Waterfront

- community.

As President and CEO of the Battleship New Jersey Museum and Memorial we are
dependent on the Walerfront experience as a whole and the growth of visitation that can
create an cconomic impact on the varied attraction, muscum, retail, restaurant and lodging
institutions along the River. Foxwood's reputation for quality and customer scrvice is
well known and would be a welcome addition to the Riverfront.

When the Waterfront grows, we all grow and the time has come to creaie critical mass and
brand the Waterfront as a premier national destination renowned for its expericnce,
quality and fun. We look forward to welcoming you to our family in the near future.

Sincerely,
Y

i Gt
Troy M. Collins

TMC/sgv

Telephone: (856) 966-1652 x 126 * Fax: {856} 966-8228 * Email: t.collins@battleshipnewjersey.org
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October 1, 2006

Mr. Gary Armentrout

Chief Development Officer
Foxwood's Development Company
1001 Craig Rd. Suite 260

St. Louis, MI 63146

Dear Mr. Armentrout,

The Philadelphia Riverfront continues to be one of our vested development interests
as we continue to move forward with Cooper’s Crossing development. With the third
largest excursion market being in Philadelphia, we recognize the importance and
opportunity to create a premier waterfront, entertainment and heritage destination
on the Delaware River,

We wowld welcome Foxwoods Casino Philadelphia as our waterfront neighbor. As
President of Steiner + Associates, 1 have hopes that we can form a unique two-sided
waterfront destination that provides world-class attractions and entertainment. 1
believe Foxwoods would bring the same quality and class to Philadelphia, as they
have so successfully done in Connecticut. If Foxwoods Philadelphia becomes our
waterfront neighbor it will be a first-class entertainment facility serving our
community and town center in Camden. The potential for an active waterfront, with
transportation on either side by water taxi’s and ferries is a vision we have held for
sometime.

In addition, I believe our two companies follow the same commitment to the
communities in which we develop. Both Steiner and Foxwoods share the belief of
creating sustainable communities with community programs and support networks
that make our developments work and operate with success.

Foxwoods will change and bring economic vitality to South Philadelphia and we
welcome those who share a waterfront vision that will change the face of
Philadelphia’s waterfront attractions.

Sincerely,

Barry Roseré/

President

STEINER + ASSOCIATES, 4016 TOWNSFAIR WAY, SUITE 201, COLUMBUS, OMID 43219 TEL614.414.7300 FAXG14.4147311  WWAWSTEINER.COM
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October 2, 2006

PA Garning Contro! Board
PO Box 69060
Harrisburg, PA 17106-9060

Philadelphia’s Newest Old Neighborhood

Dear Commissioners;

On behalf of the Dickinson Narrows Civic Association, Inc., the neighborhood advisory council servicing the area
of South Philadelphia frorm Washington Avenue to Mifflin Street and S. 4th Street to S. 6th Street, four blocks due
west of 1-95 and the Delaware River immediate to Foxwoods' proposed project at Columbus Boulevard and
Dickinson Street, the Board of Directors would like to express its belief that Foxwoods Group is best capabie of
creating the kind of economic impact that this location has been missing for decades,

Unlike some other civic groups that have been petitioning the state recently, we have been actively listening to our
neighbors on the matter. While many of us are aware that any project of this scale will create traffic growth, most
feel that the opportunity for lasting employment that will provide a living wage is of tremendous value to all South
Philadelphians - particularly those citizens from our neighborhood who have been closed out of the traditional
trades jobs or are new arrivals to the USA. Here too, it is important to note that entertainment and hospitality
companies have often been leaders in cultivating and maintaining a diverse workforce, unlike some trades that
have done little to extend employment opportunities beyond their respective unions. Were the land in question
designated solely as housing, the best hope for job growth would end at the short term with the construction
guilds. These guilds find it hard to demonstrate that their restrictive memberships reflect the full demographics of
our area of the city.

. On May 8, 2006, Foxwoods Group met with our neighbors at our general community meeting and presented its
vision for the 16 acre site in South Philadelphia. They also presented a detailed proposal of what might be done o
alleviate traffic congestion as a result of the growth in vehicular activity. In fairness to the primary concemns of
some, the prospect of more traffic, despite the plans to address it, will impact on the community at large. Some
that hold this sentiment seem to want the city to become a suburban oasis. The truth is that we chose to reside in
the 5th largest city in the nation, and that brings with it the realities of urban fiving, including traffic.

We wish Foxwoods Group success in its bid to create a valuable entertainment complex that will enliven our
precious waterfront - one that will be an exhilarating resource for locals and visitors atike. Should testimony be
needed, please let us know.

Incorporator/President Pro Tempore
Dickinson Narrows Civic Association, Inc.

. Dickinson Narrows Civic Association, inc. 1505 South 5th Street, Phitadelphia. Pennsylvania 19147
Tel 215.369.2800 Fax 215.551.6332




Camden Riversharks Basghall Club
Campbell's Field

461 N, Delzware Averne

Camden, NJ 08102

Phene. 856.963.260%
FAX; 856.963.8534
Web:  wwwriversharks.com

Octaober 11, 2006

Mr. Gary Ammentrouot

Chief Development Officer
Foxwoods Development Company
1001 Craig Rd., Suite 260

St. Louis, M1 63146

Dear Mr. Armentrout,

The Camden Riversharks Baseball Club and Campbell’s Field are located on the Camden
Watertront just under the base of the Ben Franklin Bridge. The Riversharks pride
themsetves on providing a high caliber of baseball along with affordable family
entertainment, serving both the South Jersey and Philadelphia area.

The Riversharks are credited as the comerstone of Waterfront economic revitalization,
atong with our neighbors the Adventure Aquarium, Tweeter Center and the Battleship
New Jersey. Foxwoods Casino Philadelphia would be welcomed as a neighbor across the
river. As the General Manager of the Riversharks, 1 would hope we can build a
partnership between ourselves similar 10 the ones already formed with our waterfront
ncighbors.

[ believe our two companics follow the same commitment to developing the communities
in which they operate in. As exhibited in your Connecticut property, Foxwoods will help
boost economic development and employment opportunities in the entire area, providing
jobs for both manual laborers during the construction process, all the way 1o card dealers
working at casifio tables. I gladly share my support for Foxwoods Casino Philadelphia.

jencral Manager
Camden Riversharks




THE ANNUNCIATION OF OYUR BLESSED VIRGIN MARY ELEMENTARY SCHOOL
1150 WHARTON STREET, PHILADELPHIA, PA 19147 215-465-1416

OCTOBER 3, 2006

Mr. Gary Armentrout
ciO
Foxwoods Development Company
110 Pequot Trail
P.0. box 3130
Mashantucket, CT 06338

Dear Mr, Armentrout,

Allow me to introduce myself. My name is Fr. Gary Pacitti. I am in my fourth year as
the Pastor of the ABVM Parish Community, which is located in the heart of South
Philadelphia and just six minutes by car from the Foxwoods Philadelphia site.

In the short time that I have been a Pastor, I can tell you that a community such as South
Philadelphia has a number of critical unmet needs. 1 would categorize as the most
important and crucial needs as the following:

1-The need for family sustaining jobs
2-The need for more substantial funding of quality programs for children and youth

3-The need to provide quality and realistic services to our most vulnerable population: the
Homebound, Frail, and Shut-in seniors

4-The tremendous need to transform the Philadelphia Waterfront from a fifty year empty
wasteland to the thriving symbol of the rebirth of South Philadelphia, and the greatest
city in the U.S, Philadelphia, PA

Mr. Armentrout, I support the proposed Foxwoods Philadelphia Initiative because it is
my belief that Foxwoods can and will do the following:

A-Provide over a number of years those family sustaining jibs that will allow Consumers to
Escape real poverty and empower themselves to become productive, energetic and
Contributing citizens

B-As a Pastor, ] have had the misfortune of president over the funerals of too many of our
Most precious resource, our kids and youth, I believe that the incredible charitable
Commitment of forty-two percent by Foxwoods to programs for the young is and will be a
Tremendous step in reducing the violent crime that has plagued our people for too long

C-As A Pastor, I have had the honor to visit too many of our Senior Citizens who, for
Whatever reasens, have not received any concrete, solid and much needed services for as




Long as fifteen years. These are Seniors who are Homebound, Shut-in, and frail. I firmly
believe that the Foxwoods commitment to South Philadelphia can help these very special
People who have committed a tremendous part of their lives to building the South
Philadelphia Community.

D-As a Philadelphian and someone who brings a number of visitors to Philadelphia each
year, I can tell you that I am ashamed and appalled with the condition of the Philadelphia
Waterfront, especially in South Philadelphia. I firmly believe that the Foxwoods
Philadelphia Complex will only improve the area, the environment, etc.

Mr. Armentrout, if you would like to speak further, please feel free to contact me at 215-
837-7732. Thank you for your time and consideration in the most important Philadelphia
837-7733. issue in many years.

Respectfully,

/é’:;f % /{

'Fr. Gary Pacitti,
Pastor-ABVM Parish Community




September 20, 2006

Mr. Gary Armentrout
110 Pequot Trail
P. 0. Box 3130

Dear Mr. Armentrout:

I am a long time resident of South Philadelphia and wanted to write this letter fo let you know
that I am in favor of Foxwoods building a casino on the Philadelphia waterfront.

1 believe this venture will bring a much-necded boost to our City’s economy. The influx of new
jobs and tourism will help 1o bring our City 10 a new level. I, personally, would be interesied in
looking at onc of the new proposed condos at this waterfront location for possible purchasc.

1 wish you luck in this new endeavor.

Sincerely,

/Py VYIS E (Vs

AnnaMarie Rossi

2340 South Rosewoad Street
Philadelphia, Pennsylvania 19145




October 3, 2006

Mr. Gary Armentrout
CiO
Foxwoods Development Company
110 Pequot Trail
P.O. Box 3130
Mashantucket, CT 06338

Dear Mr. Armentrout,
Allow me to introduce myself. My name is Nick Di Febbo. 1 was born and raised seven
blocks from the Foxwoods site . I am a lifelong resident of South Philadelphia. 1 am one

Hundred percent in support of Foxwoods Philadelphia for the following reasons:

1-South Philadeiphia never progresses, Philadelphia is always behind the times. I am so
disgusted with Philadelphia never really receiving the help that it needs.

2-We need real jobs down here on South Philadelphia, Too many people here have no jobs!
No jobs or fewer jobs equal a lot of crime

3-We need millions of dollars pumped into our local community to spur job growth, real
development, etc.

. 4-The Philadelphia Waterfront is a disaster! Politicians, developers have just given that
area lip service for about forty-five years

5-Critics of Foxwoods say the casino will bring crime; we are the murder capital of the 1.8,

6-Critics say the casino will bring prostitution. Have they seen the park located on 4* and
Tasker?

7-Critics say the casino will bring drugs. Give me a break! My point is, all of the negatives
just mentioned do and have been going on for many, many years, without a casino.

8- Philadelphia, with the exception of the Avenue of the Arts, has no other entertainment

going on

Mr. Armentrout, Foxwoods has a lot more support in South Philadelphia. Foxwoods is
going to be the anchor to one of the great comebacks, South Philadelphia. Thank you!

Sincerely,

Yrd L (L L

Nick Di Febbe




FLORENCE GIORGIO

2407 South Garnel Sireel
Philadelphia, Pa. 2145

September 28, 2006

Dcar Mr. Armentrout,

Allow me to introduce myself , My name is Florence Giorgio. My family and [ are longtime residence of
South Philadelphia. | am writing this letter to you to let you know that my family and I fully support the idea
to put Fox wood Hotel and Casino resort in our City . There defiantly will be some glitches but overall we
belicve that it will be a positive thing for our community. We belicve it will create many jobs for our
community. Both for upcoming businesses and existing, businesses. We talk about high erime rate in
Philadelphia, well maybe if we put all this unemploved people to work and give them some self esteem that
would cut down some of our problems. Also look at all the People from our city that take the bus tours to
Atlantic City Casinos, now they will be able to enjoy these pleasures in their own back yard.

Sincerely,




Lois Bartella
1119 Linn Street
Philadelphia, PA 19147

Mr. Gary Armentrout

Foxwoods Development Coordinator
110 Pequot Trail

P.O. Box 3130

September 21, 2006

Dear Mr. Armentrout,

I am writing to you with regards to the proposed establishment of a Foxwoods
Casino on Columbus Blvd. in Philadelphia.

[ have been a resident of South Philadelphia for over fifty years, and I aIOng with
my family and friends am very excited at the opportunity to have a casino in our
neighborhood.

I live in a community with many talented and hard working people who look
forward to the opportunity of obtaining quality jobs at Foxwoods. Needless to say we all
look forward to the fine entertainment and dining experiences that we know Foxwoods
will bring to our community. In addition, the prospect of having a grand complex on
Columbus Blvd. at Reed Stireet is most inviting to all of us who currently have a huge
expanse of vacant land that is inundated with trash and weeds. How pleasant it will be
too have a riverfront property that will assuredly be pleasing to all who visit our fine city.

Hoping to see construction on our riverfront begin soon. Please note that my -
mother of “91” years also welcomes the news that she will be able to hit the slots and
enjoy great entertainment at a spectacular venue in her neighborbood.

Respectfully,

Lois Bartella
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PHILADELPHIA CONSUMER COUNCIL

Ecbiched 1952

2)0. BOX 2547
s & Dickimsom Street

Phbedeipbis, PA. 19147
Phome 267-369 4046

AL BOOCYLLA

10/10/2006

Having spent over 35 years in Consumer services, I have been able to form many
imperative opinions concerning my observations on this vital service. Ope important
correlation that is constant in both my government and non/profit experience, and that is
that there exists a root cause that besets many consmmess.

After resolving a single consumer problem, in many cases, there is a repetitiveness where
other problems will ultimately be brought to my attention by the same individual. After
careful observation of these repeat problems it is obvious to me that the mair problem is
financial, Unemployed, underemployed are at the base of these many consumer problems
and oniy a long range cure can be the ultimate solution.

With this premise in mind it is only natural that I can support the coming of the Foxwood
Casino to my service delivery area in South Philadelphia and the increase that they will
provide in the area workforce by offering hundreds of jobs.

I strongly support Foxwood Casino for the job opportunities they will offer, the generous

support to our local and State tax base and the humanitarian support that they will provide
to essential Charitable Organizations.

Sincerely,

Moty

Al Boceella
Executive Director
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LETTER TO: Mr. Gary Armentrout
c/O
Foxwoods Development Company
110 Pequot Trail
P.O. Box 3130
Mashantucket , CT 06338

LETTER FROM: The CSEEP Collaborstive
CiO
The ABVM Community School
1150 Wharton Street
Philadelphis, PA 19147

. SUBJECT: Coflaborative Letter of Support For Foxweods
Philadelphia

\.u




THE COMMUNITY SELF EMPOWRMENT & EMPLOYMENT PROGRAM
THE CSEEP COLLABORATIVE OF SOUTH PHILADELPHIA

FALL, 2006

Mr, Gary Armentrout
Cro
Foxwoods Development Company
110 Pequot Trail
P.0O. Box 3130
Mashantucket, CT 06338

Dear Mr. Armentrout,

We, the Leadership of the CSEEP Collsborative support the proposed Foxwoods
Philadelphia Complex to be developed in South Philadelpbis on Columbus Boulevard
Site from Tasker to Reed Streets for the following ressons:

1-The 3800 Family Sustaining jobs that Foxwoods can and will provide to South
Philadelphia, the City of Philadelphia, and the Greater Philadelphia Region

2-The unprecedented commitment of farty-two percent to a Charitable Trust that will
enhance and develop much needed initiatives for children and youth

3-The establishment of a Special Services District in the targeted Foxwoods sreas of
South Philadelphia that will provide much needed Quality of Life Services for the
Residents, their families, and also jobs that will give neighborhood residents an
Oppeortunity to be a direct part of the Foxwoods experience

4-Foxwoods will clean up and certsinly improve what is a very unattractive waterfront
area in South Philadelphia

5-From the beginning, it has been the opinion of the Collaborative leadership that the
Foxwoods Corporation is not your typical gaming organization. It is our view that
Foxwoods and their representatives truly care about South Philadelphia, its people,
Families, and neighborhoods




Respectfully,

Dino L. Rossi-CSEEP

Reverend Edward Sparkman
Shiloh Baptist Church
South Philadelphia Baptlst Associstion

Revereﬁd Fr. @ry Padttl
Annuncistion of Our Blessed Virgin Mary

on J. Williams
P, In

Mr Al Boccella
Philadelphia Consumer Counncil
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Mr ' Vincent J, Termini
Termini Gold Medal Pastry

Mr. Vincent J. Termini
Mr. Joe's Café

. Dan Giorgio
Community Representative

Mr. Nick DiFebbo
Community Representsative
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Community Qutreach
Foxwoods Philadelphia

Submitted by Dave Coskey Associates
October 10, 2006




Foxwoods Philadelphia Community OQutreach

Foxwoods Development Corporation, as part of their Philadelphia casino and
entertainment project, has been actively involved in reaching out to the communities of
South Philadelphia. Foxwoods has always prided itself on being a good neighbor. As
such, it is our belief that part of being a good neighbor includes the desire to know and
understand the needs and concerns of the residents who live in the area that surround our
project.

We understand that, at the end of the day, philosophical differences may cause a neighbor
to oppose our project. And we respect everyone’s right to an opinion and to disagree. We
believe however, that through our meetings, we have been able to clear up any
misunderstandings or misconceptions that may exist regarding our project. Thus
allowing neighbors to form their opinions on fact.

Our meetings were diverse in nature — they were anything from a formal community
meeting in an auditorium - to gatherings on front stoops on a warm summer evening with
a handful of neighbors — to breakfast at IHOP on Snyder Avenue on Mothers Day. The
size of the group didn’t matter, What did matter was the opportunity to better help our
neighbors understand the facts about our plans and for Foxwoods to have an even greater
appreciation for their concemns.

As we began to meet and speak with our neighbors, although concerns were varied, we
found the following concerns to be the most consistent:

¢ Increased traffic congestion

¢ Increased neighborhood crime

* Decreased property values

* Adverse effect on area businesses

In many instances, Foxwoods anticipated neighborhood concerns and addressed them in
our planning. For example, the number one concemn in the area is the increased traffic
flow along Columbus Blvd. That’s why Foxwoods charged Orth-Rogers with finding a
way to make traffic flow better along Columbus Blvd. than it is today. We also arranged
for our traffic engineer to personally meet with any group interested in hearing a more
detailed explanation of the mitigation plan.

As it relates to crime, we pointed out that the City’s advisory task force on gaming found
no correlation between legalized gaming and any increase in crime rates. As it pertains to
the value of property — we commissioned Econsult, a respected Philadelphia area firm to
study what effect, if any, that gaming has on property values. We plan to submit their
findings to the PGCB.

We’ve heard from many residents that that they appreciated the frank and honest
approach that we took in our meetings — and the fact that we were willing to listen to their
concerns.




Historically, Foxwoods has a track record of mitigating traffic concerns in and around
their Connecticut factlity — Tony Sheridan, president of the Eastern Connecticut Chamber
of Commerce has called Foxwoods’ efforts in traffic mitigation, “...unprecedented.”

It’s fair to say that when it comes to traffic mitigation — it’s a shared concern by
Foxwoods and its neighbors. The people who live around the proposed Foxwoods
location have asked, “How do you know that your plan will work?” That’s a fair question
— and one that we’ve been asked on numerous occasions. The answer is simple: The truth
18 — no one knows for sure — you can’t until the project is finished. But this is how sure
we are that our mitigation plan will work: We’re betting over $500 million in the first
phase of our project that it will. Because if it doesn’t — our customers will go elsewhere.
And with Atlantic City 40-minutes away, Delaware less than 30 minutes — in addition to
the new facilities that will be licensed in Pennsylvania — they won’t put up with traffic
hassles. They will go to another facility.

Foxwoods wants to be a good neighbor and make traffic conditions better for our
neighbors but we also need to make it better in order to make our facility thrive. That’s
how much we believe in Orth-Rogers plan.

It was through these conversations with neighbors that led Foxwoods to propose a
special services district for our neighborhood — similar to that employed around the
stadium zone in South Philadelphia.

We heard our neighbors talk about concerns that they had about quality of life in their
neighborhoods. And we realize that only the citizens can control that. So we’ve proposed
funding a special services district where our neighbors will have control of the funding —
allowing them to control the quality of life in and around their homes. Qur vision is that
these dollars can be spent on any number of things that will have a positive effect on the
community, including but not limited to: increased security, education, and care for
SEMnior citizens.

There were questions about employment, we’ve held several sessions with local
residents to talk with them about the types of jobs that the casino industry will bring to
Philadelphia and what the expectations are for employment in the casino industry.

In most cases we tried to answer the questions asked at the time that they were posed. In
all cases we took the information that was learned during these meetings back to our
planners for thoughtful analysis.

Although we have extended an offer to meet with any individual, group or organization
interested in learning more about our project, unfortunately, we found it necessary to
decline one invitation — because of a concern that we had with the restrictions that the
group placed on the meeting. Our meetings have been open and frank — although we will
remain open to meet with this organization — it can only occur as all of our meetings have
—open and without restrictions.. (See attached letters)

B
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Foxwoods will continue to meet with our neighbors, listen and try to understand the
concemns and problems that face the residents of South Philadelphia. We are dedicated to
using this knowledge to become a vibrant and valued part of the community.

Here are some of the efforts that we have made in this area:

¢ Employed a full time agency entrusted to interact with community organizations
and members. This agency is charged with keeping an open line of
communication between FDC and our neighbors and to continue to provide them
with important information pertaining to our project.

¢ Developed a plan of action to assure that we touch as many different segments of
our community as possible in an effort to educate, while continuing to leam from
our neighbors,

» Employed a full time representative who goes out on behalf of FDC to answer
questions and educate the community about the Foxwoods project.

¢ Met with key area politicians and civic leaders in order to better understand their
concerns and to ask for their assistance in identifying key community groups that
should be included in our efforts.

« Established a web presence that focuses solely on the Philadelphia project and
includes key development information including site designs and plans; impact
studies and detailed traffic mitigation plans. This website will be used on an on-
going basis as a communications vehicle to provide new and updated information,
in a imely manner, to people interested in the progress of the project.

* Developed a specific area of our website where interested parties can sign-up —
and then automatically be notified of any changes or significant new
developments that pertain to the project.

¢ Extended an invitation to more than 30 community groups to meet and provide
them with the most up-to-date information while listening to their concerns.

+ We'll continue to provide upon demand, informational packets that include power
point and video presentations pertaining to the project to anyone with an interest
in leaming more about the project.

o LUipon request, we have met with more than 20 business owners in the South
Philadelphia area to discuss how the project may impact commerce in the
surrounding area,




. ¢ Upon request, we have met with numerous civic organizations. These sessions are
multi-purpose: First, they are an opportunity to learn from the residents of South
Philadelphia about any concems that they may have pertaining to our project; it is
also an opportunity to fully review and explain our project and plans; finally - it
is the perfect forum to answer any questions that residents have about gaming in
general and this project in particular. It's important to note that the funding of a
special services district, which is now inciuded in our plan, is a direct response to
meeting with our neighbors — as a way that we can assist them in addressing
concerns that they have regarding safety, education and an aging population base.

¢ Qur local neighborhood meetings have been as small as five people on the front
step of a house - to more than 100 people gathered in the auditorium of a school.

e Reached out to qualified organizations capable of assisting with the recruitment
and training of potential employees should we be awarded a license. It is our hope
that these organizations can become a key to identifying, training and eventually
employing local residents.

¢ Educated neighbors as to the kinds of employment opportunities that will be
available should Foxwoods be awarded a license — through a series of informal
seminars. Met with members of the media in an effort to explain the merits of our
project in greater detail — with special emphasis placed on the charitable aspect of
the plan.

We met with the following Civic Groups and Business Organizations to present our
traffic mitigation study, as well as cover our site plans and casino operation.
This list docs not include informal meetings with smaller groups or individuals.

« Queen Village Neighbors Association

» Pennsport

+»  Whitman Council

« South Street/Headhouse District

+ Society Hill Civic Association

» Society Hill Towers

» Annunciation B.V.M. Parish

+ Saint Nicholas Parish

+ Saint Charles Parish

« South Philadelphia Baptist Churches Association
« Dickinson Narrows Civic Association

« Greenwich Square/ Weccacoe Development Corporation
« Girard Estates Area Residents

« Passayunk Square Civic Association

« Broad Street West Civic Association




QOur response to meet with a community group that we felt imposed restrictions that were

Community Self Empowerment Employment {CSEEP)
CORPP Inc.
Sunrise Inc.

Philadelphia Consumer Council

United Way of Southeast PA

Programs for Exceptional Pecple (PEP)

Riverfront United Alliance- (pending date for presentation)
Philadelphia Alliance for Community Improvement-( pending date for
presentation)

South Philadelphia Business Association

Banknorth

PNC Bank

Citizens Bank

Home Depot

Hudson United Bank

prohibitive in nature. (The original letter of request is attached at the end of this

document).
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October 2,72006

Ms. Rene Goodwin, Chatr
Riverfront Commlm;hcs United
118 Federal Street:
Philadetphia, PA 19147

Dear Ms..Goodwin,

In response to your letter dated September 25, 2006, Foxwoods remains very ihterested in
meeling with Riverfront Communities United. In fact, we twere disappointed that the
meeling we had planncd for Scptcmb{:r 27-did not work out for-yaur group. Wehave
been attempting to get logcther since ouf letier of Tufe 29,2006

As you may Know, we have spent ﬂle last su{ months: acnveiy meeting with community
gmups and neighbors i m South Phlladel ph:a Thesa groups and 1nd1v1duals 1mposed no
responded 1o the qucst:ons we havcébccn askcd ong vanct) “of issuck, I‘oxwoods hopes to
have the same opportunity to share our plans for ouf casino with Riverfront Communities
United, including our effortsto provide public access to the waterfront and our traffic .
mitigation measures, 5o that yout members have a ihﬁrﬁﬁ_g‘h understanding of our project.

While we contintre 1o be more: than wxllmg o meet with-Riverfront Commaunities United,
we are uniable 16 abidé by the festrictive’ ccndltaons your ‘organization has sfipulated ~

particularly as they: -atiempito limit-our ahility to communicate fully with ihe
Pcnnsvlvama Gaming ‘Control Board..

I hepe that you will rcconmder lmpcan such-conditions on meeting with:Foxwoods.
We look forward to identi fying new dates {o meetand’ pro\qdmg information to your
membership so they-can mike mfomed decisions regarding our plans for South
Philadelphia.

Sincerely,

GaryD. Armcmmut
Chief Dcvclopmcm Officer.
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RIVERFRONT COMMUNITIES UNITED

June 16, 2006

Via Fax: 215-735-7216

Mr, Gary Armentrout

Chief Development Officer

Philadelphia Entertainment and Development Partners, L.P.
¢/o KB Consultants :

1830 Rittenhouse Square, Suite 1C

Philadelphia, PA 19103-5842

Dear Mr. Armentrout,

This follows up on our discussions with KB Consultants about Philadelphia
Entertainment and Development Partners, L.P.'s (“Foxwoods™) request to provide a
presentation of its traffic study to the ieadership of the Riverfront Communities United
coalition (“RCU”). Last week the RCU leadership met and agreed upon a number of
terms we feel are required, as follows: '

1. Foxwoods acknowledges that the sole purpose of the presentation is for
Foxwoods to provide information 0 RCU. Therefore Foxwoods agrees that
neither it, nor any of its employees or agents, will communicate directly or
indirectly with the press or any member of any government (including the
Gaming Control Board) about cither the substance of the presentation or the
fact of its occurrence,

2. Foxwoods should bring no more than five (5) people and inform us of the
identity of its presentation team no later than two (2) days before the
prescntation; upon receiving this information RCU will inform you of the
identity of RCU members who will attend, which we expect will be
approximately 12 people. The presentation will last no more than one hour.
The presentation will occur in the union hall at 3™ and Jackson Streets, where
we have a large conference room table and audio-visual equipment.

From this date forward, and so long as Foxwoods has any type of application pending
with the Gaming Control Board, Foxwoods agrees that whenever it submits non-
confidential material to the Gaming Control Board, Foxwoods will send a
contemporaneous copy to RCU, to 118 Federal Street, Philadelphia, PA 19147,




Mr. Gary Armentrout
June 16, 2006
Page 2

If you agree to these terms please countersign this letter below and return it to my
attention. Then we can work with KB consuitants to firm up the date and time.

Riverfront Communities United

Goodwin address:

118 Federal Street
Philadelphia, PA 19147
(Fax: 215.271.0888)

_On behalf of Foxwoods, (dated)
I, Gary Armentrout, agree
to the terms of this letter.
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RIVERFRONT COMMUNITIES UNITED

September 25, 2006

Via Fax: 215-735-7216

Mr. Gary Armentrout

Chief Development Officer

Philadelphia Entertainment and Development Partners, L.P.
c/o XB Consultants

1830 Rittenhouse Square, Suite 1C

Philadelphia, PA 19103-5842

Dear Mr. Armentrout,

As we continue to make arrangements to hear Foxwoods’ traffic presentation we note that
we did not receive Foxwoods’ countersignature on our Jupe 2006 letter setting forth the
terms of our agreement to participate, Accordingly, L resubmit the 3 terms and again ask
for your countersignature. Please note that item #3 contains & second sentence to
accommodate the passage of time.

1.

Foxwoods acknowledges that the sole purpose of the presentation is for
Foxwoods to provide ififormation to RCU. Therefore Foxwoods agrees that
neither it, nor any of its employees or agents, will communicate directly or
indirectly with the press or any member of any government (including the
Gaming Control Board) about either the substance of the presentation or the
fact of its occurrence.

Foxwoods should bring no more than five (5) people and inform us of the
identity of its presentation team no kater than two (2) days before the
presentation; upon receiving this information RCU will inform you of the
identity of RCU members who will attend, which we expect will be
approximately 12 people. The presentauon will last no more than one hour,
The presentation will oceur in the union hall at 3™ and Jackson Streets, where
we have a large conference room table and audio-visual equipment.

From this date forward, and so long as Foxwoods has any type of application
pending with the Gaming Control Board, Foxwoods agrees that whenever it
submits non-confidential material to the Gaming Contro] Board, Foxwoods will
send a contemporaneous copy to RCU, to 118 Federal Street, Philadelphia, PA
19147, Furthermore, if Foxwoods has submitted any non-confidential material
to the Board since June 30, 2006, Foxwoods will provide RCU with a copy of
such material at least 2 days prior to the traffic presentation contemplated by
this tetter.

a2
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Mr, Gary Armentrout
July 17, 2005

Page 2

GH ENTERTAINMENT

Thank you for your attention to this matter.

Riverfront Communitics United

Goodwin address:
118 Federal Street
Philadelphia, PA 19147
(Fax #. 215-271-0888)

On behalf of Foxwoods,

1. Gary Armentrout, agree |

to the terms of this letter.

L

(dated)




