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EXECUTIVE SUMMARY

This study investigates feasible bridge replacement and intersection improvement alternatives
which will allow the construction of traffic and safety improvements on SR 252 between Central
Avenue and Route.30. The alternatives and suggested mitigation measures in the study focus on
addressing traffic, safety and capacity issues in this corridor.

A. PROJECT NEEDS:
The project needs were determined through the performance of the following tasks:

1. Safety Assessment: An eight member team consisting of State, County and Local
representatives performed an intensive two day examination of the project site and
available information to assist in the identification of opportunities to improve the safety in
the study area. The team identified the top three issues as:

a. Alignment of Northbound/Southbound SR 252 Left Turn Lane
b. Insufficient Signage/Striping for Lane Drop on SB Rte. 252
c. Limited Sight Distance on Maple Avenue

Team recommended short term improvement measures, as described in Section C,
which could provide improvements to items a and c.

2. Public Involvement: Public involvement meetings were held on May 25, 2010 and
December 8, 2010 along with extensive community outreach. Written input was received
from 117 individuals. The public overwhelming supported the need for capacity and
safety improvements along SR 252 and at the intersection of SR 252 and SR 30.
Several individuals did voice concerns regarding limiting traffic impacts during
construction and maintaining the context of the area.

3. Amtrak/SEPTA Coordination: The bridge is owned and maintained by Amtrak. The four
tracks are currently utilized by SEPTA’s Paoli-Thorndale line (78 trips/day on weekdays
and 46 trips/day on weekends) and Amtrak’'s Keystone and Pennsylvania Service (31
trips/day on weekdays and 18 trips/day on weekends).

The railroad met with the Design Team to discuss the project; however, they cannot
provide detailed input until a formal engineering agreement is developed between the
Township and Amtrak. Key input received from the railroad included:

a. Permanent or temporary track shifts will be costly and require extensive
coordination with the railroad.

b. Itis likely that the bridge will need to be replaced in a series of 55 hour weekend
closure of two of the four tracks.

4. PennDOT Involvement: PennDOT actively participated in the Safety Assessment,
provided valuable input to the Traffic Assessment and met with the Design Team to discuss
the progression of the project. For the project to received Federal and State Funding, it
will need to follow their process. This Feasibility Study is part of the first phases of
project development that would result on the project being included on regions
Transportation Improvement Program (TIP).

Page 4 3/21/11



FEASIBILITY STUDY V% Bergmann

associates

SR. 252 IMPROVEMENTS AT AMTRAK BRIDGE & SR 30 architects // engineers // planners

5. Traffic Analysis: Existing traffic was counted and a detailed traffic analysis of the

intersection was performed for this Feasibility Study. Proposed development in the
area along with an additional growth of 1% per year was utilized to predict the 2030
traffic.

B. ALTERNATIVES CONSIDERED AND ELIMINATED:

o Bridge Rehabilitation: Several rehabilitation alternatives were considered and eliminated
because the geometric constraints of the existing structure do not provide sufficient width
to allow the five lanes required for traffic below the bridge

e Lane Configurations: Based on the traffic analysis, three or four lanes will not provide
sufficient capacity on SR 252 below the bridge to meet future traffic needs.

C. FEASIBLE ALTERNATIVES:

This study recommends three feasible long term alternatives at a cost of between $55 and $66
Million to address the traffic, safety and capacity issues.

e Afive (5) lane alterative which maintains the existing roadway configuration on SR 30

e A six (6) lane alternative which requires widening to provide an additional lane on SR 30

¢ A combination alternative that constructs a bridge to accommodate six (6) lanes below but
initially only constructs a five lane roadway

Current PennDOT standards require that the vertical clearance below the bridge be increased
from the existing clearance of approximately 14 feet to 16.5 feet for a new bridge. This study
recommends that a design exception be pursued to allow for a 14.5 foot vertical clearance due
to the financial impacts and impact to the context of the area by lowering the roadway further.

Given the required bridge lengths rehabilitation of the structure is not a feasible alternative.
One and two-span configurations were evaluated for the bridge. The cost and extensive
coordination required with Amtrak makes the use of a single span unlikely.

The taking of some right-of-way is required for both alternatives; however, the widening of SR
30 required for the six (6) lane alternative results in more significant takings while the five (5)
lane option would require only minor takes for widening.

The report addresses the following short term improvements at a cost of approximately
$250,000:

¢ Shift the northbound lanes on SR 252 south of Route 30 to better align with lanes north of
Route 30 to improving sight distance.

¢ Modify signal phasing to add left turn arrows on SR 252.

e Add turn lane on SR 252 SB to Maple Ave and add pavement markings, restriping and
curb revisions to Maple Ave to improve the turning movements from Maple Ave to SR 252.

e Add pavement markings and signage on SR 252 north of the bridge to designate a formal
lane merger.

Further investigation of potential pedestrian enhancements was also recommended.
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II. INTRODUCTION

A. Site Description:

SR 252 (known locally as Leopard Road/Bear Hill Road) is an Urban Principal Arterial that
intersects with Lancaster Avenue (S.R. 30) in Tredyffrin Township, Chester County, Pennsylvania.
Approximately 65 feet north of this critical intersection is a railroad underpass whose horizontal
clearance limits the roadway and sidewalks below the bridge to one northbound lane, one
southbound lane and a single non-standard sidewalk on the east side of the road. Because of
heavy traffic volumes and the constrained geometry of the intersection, the surrounding roadway
network often experiences heavy congestion during peak traffic hours.

The bridge is owned and maintained by Amtrak and carries four tracks utilized by SEPTA’s Paoli-
Thorndale (R5) line (78 trips/day on weekdays and 46 trips/day on weekends) and Amtrak’s
Keystone and Pennsylvania service (31 trips/day on weekdays and 18 trips/day on weekends).
Various freight carriers maintain freight rights but none regularly utilize this section of track.

The study area is shown in Figure 1 and project location is shown in Figure 2.
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Figure 1 — Study Area Map
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B. Study Goals and Objectives:

This study investigates feasible bridge replacement and intersection improvement alternatives
which will allow the construction of traffic and safety improvements on SR 252 between Central
Avenue and Route.30. The alternatives and suggested mitigation measures in this study focus on
addressing traffic, safety and capacity issues in this corridor.

C. Study Tasks:

The following tasks were performed as part of this study:

Task 1 — Data Collection:

1. Obtain Record Plans and Drawings including:
e PennDOT Highway Plans
e Amtrak Bridge Plans
e Plans for Various Utilities

2. Perform Field Survey

3. Obtain Accident Data

4. Complete Traffic Counts

Task 2 — Traffic Assessment
1. Traffic and Accident Data Analysis
2. Safety Assessment

Task 3 — Roadway/Intersection Assessment
1. Develop 3 Alternatives

Task 4 — Structural Assessment
1. Develop 3 Alternatives

Task 5 — Prepare Feasibility Study

Task 6 — Meetings
1. Public Involvement
2. Rail Coordination
3. Transportation Coordination
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lll. PROJECT NEEDS

A. Safety Assessment:
1. Safety Assessment Process

The Safety Assessment (SA) was conducted in a manner consistent with FHWA Road Safety
Audit Guidelines and the Safety Assessment Guidelines adopted by The Association of New
York State Metropolitan Planning Organizations. The assessment took place on April 27" and
28", 2010.

Prior to the SA, a kick-off meeting was held on Monday, April 26"™. Members of the SA team
met with community leaders and emergency responders to identify known issues and the
concerns of local stakeholders.

On the morning of April 27" the SA team met for a brief SA training session. The assessment
team reviewed the goals and procedures of the Safety Assessment process and a case study
from a SA conducted in Chemung County, NY. The team then discussed the input received
from community leaders and reviewed the following materials:

Aerial photographs;

Traffic volume data;

Crash history for the past five years;

Traffic signal phasing/timing data;

Adjacent land uses;

Anticipated/proposed development and redevelopment; and
Known safety issues.

The assessment team then conducted several field visits, driving and walking through the
study area during the afternoon and evening peak hours of traffic on Tuesday, April 27" and
the morning peak hour of traffic on Wednesday, April 28". Members of the assessment team
performed additional observations of the study area Tuesday night to observe whether any
safety issues were caused or exacerbated by darkness. While out at the site, team members
discussed observations and took notes and photographs.

The assessment team reconvened on the afternoon of the second day to complete the
assessment analysis. Preliminary assessment findings were discussed and then recorded
using the FHWA RSA Software tool. Team members ranked a variety of safety issues from
highest to lowest priority and discussed possible short-term and long-term solutions.

The consulting team subsequently prepared this report, which was circulated to and
commented upon by the assessment team members, prior to being finalized.
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2. Safety Assessment Team

The SA Team was composed of State, County, and Local representatives and led by members
of the consultant team. The SA Team included the following individuals:

Frank Dolan, P.E., PTOE, (Team Leader) Bergmann Associates fdolan@bergmannpc.com
Stephen Burgo, P.E., Tredyffrin Township sburgo@tredyffrin.org

Stephen Norcini, P.E., Tredyffrin Township snhorcini@tredyffrin.org

Erin McPherson, Tredyffrin Township emcpherson@tredyffrin.org

Natasha Manbeck, Chester County nmanbeck@chesco.org

Lawrence R. Bucci, PennDOT |bucci@state.pa.us

Vince DeFlavia, P.E., Traffic Planning & Design, Inc. vdeflavia@trafficpd.com

Ben Guthrie, Traffic Planning & Design, Inc. bguthrie@trafficpd.com

3. Safety Assessment Conclusions:

This assessment has been prepared to assist the responsible road authorities in the
identification and actualization of opportunities to improve safety within the study area. The
assessment is based on information available at the time of the field review. The suggestions
it contains are for consideration only, and are in no way intended to serve as design or
operational recommendations. A summary of the issues outlined above is presented in the
following table:

Table 1 — Safety Assessment Summary

Description of Issue Priority
Alignment of Northbound/Southbound Left-Turn Lanes Very High (Priority #1)
Insufficient Signage/Striping for Lane Drop on SB SR 252 High (Priority #2)
Limited Sight Distance at Maple Avenue High (Priority #3)
Queue Overflow from Eastbound Left-Turn Lane Medium

Pedestrian Safety at Intersection of SR 252 & Lancaster Ave. Medium

Pedestrian Access under Railroad Bridge Low

Transition in Roadway Characteristics/Speed on Lancaster Ave. Low

Access Management Issues on Intersection Approaches Low
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B. Stakeholder Coordination (See Appendix B for sign-in sheets, minutes and

presentations):

1. Public Information Meetings were held on:
a. May 25, 2010
b. December 8, 2010
c. 117 written comments were submitted with the following common comments:
i. Insufficient Existing Capacity (Number of lanes): 76 Commented on this item
ii. Intersection Improvements are Needed: 35 Commented on this item
iii. Concerned About Construction Impacts: 16 Commented on this item
iv. Concerned About Additional Traffic After Constructed: 5 Commented on this item
2. Rail Coordination Meeting:
a. Amtrak & SEPTA Coordination Meeting held on August 24, 2010
3. Pennsylvania Department of Transportation (PennDOT) Coordination:

Coordination with the PennDOT staff occurred throughout the project some specific

contacts included:

a. PennDOT was involved with the Safety Assessment.

b. Traffic analysis and assumptions were reviewed with PennDOT at a meeting on
September 2, 2010.

c. A general coordination meeting with PennDOT was held on December 8, 2010.

C. Structure Needs:

The original bridge was constructed circa 1915 and consisted of a single span concrete slab
superstructure on masonry abutments supported by spread footings resting on soil. A second
span was added to the west circa 1944. The span consisted of a steel | girder superstructure
on a concrete cantilever abutment supported by spread footings resting on soil. The original
masonry west abutment was converted to a pier by adding concrete to the western face. An
elevation of the existing bridge is shown in Figure 3 below.

1948 CONSTRUCTION

STEEL GIRDER SUPERSTRUCTURE
CONC. ADDED TO MASONRY ABUT. TO BECOME A PIER

1933 CONSTRUCTION
CONC. SLAB SUPERSTRUCTURE

| 158" +/- 19-7* ) 49-9 3/4 " 246"
| }
i TOP OF RAIL EL.526.92— Q567 RAIL GRADE
L CATENARY i T i T — =
! L — I s A /- I
T EL. 52207 Il EL. 52234 1 I l
TELEPHONEA -3 . ] . / (.
o | MAG.4CONC. . [af 17
caTy Er" § L PIER ‘g.t é ,ilELEPHONE
1 T|o | IO |
MASONRY - 186 +/- | . ey 2|2 ~«— CONCRETE
aeot. = e L ol 2vw e S | ABUT.
—_ ] | !'
................... ]ﬂ r |
| \
1

o=
L~ PHILA. | |
G CLYATER w0 o & 0AS MAIN ELEC.

v c.Lsan. @ncasen-™° | Figure 3 — Existing Bridge Elevation

Amtrak owns, inspects and maintains the existing bridge. Bridge inspection reports were
requested but not provided by Amtrak and it was beyond the scope of work on this project to
perform a structural inspection of the bridge. Preliminary input from Amtrak indicated that
there are currently no plans to replace this structure.
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D.

Pedestrian/Bicycle Needs:

As described in the Safety Assessment Report, the bridge width limits available space to
safely accommodate pedestrians and bicyclists below the bridge. Additional concerns were
identified regarding pedestrian safety at the intersection of SR 252 and SR 30.

Railroad Needs/Future Plans:

Amtrak owns and maintains the existing rail facilities within an approximately 100 foot wide
corridor in the area of SR 252. Amtrak has not shared their maintenance or improvement plans
for the rail facilities carried by this bridge. The development of the Paoli Transportation Center
could have impacts on this facility. In particular the timing and responsibility for the relocation
of the crossover currently located on the bridge may be required as part of the Paoli
Transportation Center Project.

Roadway Improvement Plans:

1. PennDOT: PennDOT anticipates a milling and resurfacing project in the SR 252/SR 30
intersection in 2011 or 2012. The limits of this resurfacing project along SR 252 have not
been determined.

2. Township: The Tredyffrin Township is currently evaluating possible traffic signal,
streetscape/traffic calming improvements and miscellaneous roadway improvements in the
vicinity of this project. Potential projects include Route 30 from Darby Road to Plank Road,
E. Central Avenue from N. Valley Road to SR 252 and the intersection of Route 30 and N.
Valley Road.

3. Other: Road improvements in the project area are being considered by Amtrak, Septa
and/or the Developer in the Paoli Transportation Center Project.

Utilities:

Tredyffrin Township provided plans indicating that an existing sanitary sewer is located in the
vicinity of the structure. The 10 inch line runs along Maple Street then south on SR 252 under
the Amtrak structure. The line crosses Route 30 within the intersection and also runs west
along the north side of Route 30. Additional utility information can be found in Table 2.

Table 2 - Utility Coordination Responses

Utility Address City/State/Zip Contact Response
Agqua Bryn Mawr, PA Mr. William | Provided plans indicating a 12" Cl Water line is
Pennsylvania, Inc | 762 Lancaster Ave | 19010 A. Zahn in SR 252 under bridge. Depth is unknown.
AT&T Corp. clo 4301 Dutch Ridge Mr. Robert | AT&T has no facilities in area of bridge but does
Michael Baker Inc | Road Beaver, PA 15009 | Szuch not know about local providers.

Provided plan sheet indicating a coaxial cable
Comcast Cable 190 Shoemaker Pottstown, PA Mr. Mike runs along the west abutment (Amtrak
Communications | Road 19464 Kimberly agreement #A02070)
Sunoco Pipeline Sinking Spring, Mr. Walter A 14" line runs in the road along the east
LP 525 Fritztown Road | PA 19608 Skorupsky abutment
Verizon 180 Sheree Bivd., Ms. Theresa | No information provided except to remind us of
Pennsylvania Inc | Suite 2100 Exton, Pa 19341 L. Baker the need make a PA One Call

Provided a plan sheet indicating there is a gas
PECO Energy 300 Front Street, Conshohocken, Mr. Michael | line in SR 30 and another on Maple Ave that
Company Building 2 PA 19428-2723 J. Gabriel ends at SR 252. Depths are unknown.

Page 12

3/21/11




FEASIBILITY STUDY V% Bergmann

associates
SR. 252 IMPROVEMENTS AT AMTRAK BRIDGE & SR 30 architects // engineers // planners

IV. TRAFFIC ANALYSIS:

A. Analysis Approach:

Updated traffic count information was collected for the study area. Twenty four (24) hour
Automatic Traffic Recorder (ATR) traffic volumes were collected from March 24 through April
9, 2010. Peak hour turning movement counts were developed for the SR 252 corridor and
three intersecting roadways; SR 30, Maple Avenue, and East Central Avenue. The AM and
PM peak hours were determined to be from 8:00AM-9:00AM and from 5:00 PM-6:00 PM on
Tuesday, March 23, 2010. The Saturday Midday peak hour was from 1:00 PM-2:00 PM on
Saturday, March 27, 2010. See Figures 1 and 2 in Appendix G for the existing peak hour traffic
volumes.

Synchro 7 software was used to model the corridor and analyze the impact of traffic on the
intersection of SR 252 and SR 30, Maple Avenue and East Central Avenue by comparing the
existing AM and PM peak hour traffic flows with two future scenarios (2030 projected flows):

A) Without Nearby Development.

B) With Nearby Development.

The 2030 Without Nearby Development traffic flow includes existing traffic and a conservative
1% increase per year to account for normal growth of background traffic. The background
growth factor was chosen based on nearby traffic monitoring data gathered from Chester
County Planning Commission (CCPC) and Delaware Valley Regional Planning Commission
(DVRPC). The data indicates that traffic volumes within the study area have remained steady
and even experienced some decrease in certain areas in the past ten years. The data can be
found in Appendix G. The 2030 With Nearby Development traffic flow is the sum of the 2030
Without Nearby Developments condition plus projected traffic from the following anticipated or
planned developments:

e Ellis Preserve Town Center

e Uptown Worthington Town Center

e Paoli Transportation Center

A capacity analysis for the three conditions was performed and is shown in the section below.
Volume development for AM and PM peaks is provided in Appendix G.

B. Analysis Results

Level of Service (LOS) analysis is a means of determining the ability of an intersection to
accommodate traffic volumes. The analysis is based on intersection street geometrics, traffic
controls and traffic maneuvers. The analysis produces an indication of the LOS at which an
intersection is functioning or is expected to function for future conditions.
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The LOS procedures are provided in the Highway Capacity Manual (HCM) published by the
Transportation Research Board, 2000. Version 7 of Synchro was used to determine the LOS
for the subject intersections. Level of Service is defined by letter characters that range from A
to F, with A representing the best traffic operating conditions that have little or no delay and F
characterizing the worst conditions that have significant delay.

LOS A through D are typically considered acceptable while LOS E is usually considered
representative of conditions where improvements may be needed. LOS F operating conditions
typically indicate that improvements are needed, in the form of traffic control, geometric
changes or a combination of both.

In order to focus on feasible bridge alternatives, a capacity analysis was completed for the
critical corridor intersection of SR 252 and SR 30 in the AM and PM peak hours. The analysis
includes the existing condition and six mitigation scenarios. The AM and PM peak hour LOS
results for the existing and six mitigation scenarios are presented in Appendix G.

1. Existing Conditions:

The existing intersection of SR 252 and SR 30 consists of
four legs with the northbound approach of SR 252 having
one left turn, one right turn, and one through lane. The
southbound approach consists of one left turn lane with
minimal capacity due to the bridge pier location and one
through-right turn lane. The railroad underpass is located 65  rarkinglane -~
feet north of SR 30 and SR 252 is limited to one northbound -

BEAR HILL RD(S.R.252)

—
lane and one southbound lane under the bridge. The =
eastbound approach of SR 30 consists of one left turn lane, Z%

one through lane, and one through-right turn lane while the tancasTer MTEZ\
westbound approach has two through lanes, one left turn
lane and one right turn lane.

Figure 4 — Existing Conditions

During field observations it was noted that during both peak hours, the southbound SR 252
gueue extended from SR 30 to East Central Avenue at times. Also, the SR 30 eastbound
left turn queue extended from SR 252 to the Paoli Shopping Center driveway. Project
stakeholders have indicated that the southbound SR 252 queue regularly extends north
beyond East Central Avenue.
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2. Three Lane Option: Two Southbound Lanes and One Northbound Lane on SR 252,

existing geometry on SR 30. &

The intersection of SR 252 and SR 30 consists of a three- i B

lane section at the SR 252 railroad underpass and includes I

two southbound lanes, one through-right turn, one left turn = |

lane and one northbound through lane. The timing of the - UE.H

intersection was optimized in Synchro 7 software to J \E.

. T Parking Lane D

determine cycle length and phase split timing S — pa—
== =
It =
S —)) s a—
LANCASTER AVE. /7 (S.R. 20)

Figure 5 — 3 Lane Option

3. Four Lane Option: Three Southbound Lanes and One Northbound Lane on SR 252,
existing geometry on SR 30.

The intersection of SR 252 and SR 30 consists of a four-lane

252 intersection by changing the shared left-right turn lane
on Maple Avenue to one left and one right turn lane on the

section at the SR 252 railroad underpass and includes three [““G

southbound lanes, one through-right turn, one through lane, 5

one left turn lane and one northbound through lane. A =] afock

permitted/protected left turn phase was added to the I R I

northbound and southbound approaches to reduce spillback E P

in the storage lanes. The timing and cycle length of the )Jﬂf[l_,)ﬂ\

intersection was optimized in Synchro 7 software. ParkingLane b
U s —
I —

Additional mitigation included allowing a two way left turn ;9) E_

median lane to relieve the queuing spillback of the — -~ — —

eastbound and westbound left turn approaches of SR 30. LANCASTER AVE 7

Two adjustments were made to the Maple Avenue and SR W | CHH[F

westbound approach and a left turn lane was added to the Figure 6 — 4 Lane Option

southbound approach. A right turn lane was also added to
the Central Ave and SR 252 intersection.
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4. Five Lane Option: Three Southbound Lanes and Two Northbound Lanes on SR 252

existing geometry on SR 30.

The intersection of SR 252 and SR 30 consists of a five-
lane section at the SR 252 railroad underpass and includes
three southbound lanes, one through-right turn lane, one
through lane, one left turn lane and two northbound through
lanes. The timing and cycle length of the intersection was
optimized in Synchro 7 software. The same mitigation
adjustments in the four lane option were applied in the five
lane option.

left turn lanes on SR 30

The intersection of SR 252 and SR 30 consists of a six-
lane section at the SR 252 railroad underpass and
includes two southbound through lanes, one right turn
lane and one left turn lane and two northbound through
lanes. An additional protected left turn lane was added to
the SR 30 eastbound approach. Since there are two left
turn lanes, the phasing for the eastbound left turn lane
was changed to a protected left turn phase only. The
timing and cycle length of the intersection was optimized
in Synchro 7 software. The same mitigation adjustments
in the four lane option were applied in this option.

| i8R
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Figure 7 —5 Lane Option

Six Lane Option: Four Southbound lanes and Two Northbound Lanes on SR 252 and dual
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Figure 8 — 6 Lane Option
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6. Seven Lane Option: Four Southbound lanes and Three Northbound Lanes on SR 252 and
dual left turn lanes on SR 30

The intersection of SR 252 and SR 30 consists of a seven-
lane section at the SR 252 railroad underpass and includes
two southbound through lanes, one right turn lane and one
left turn lane and three northbound through lanes. An
additional protected left turn lane was added to the SR 30
eastbound approach. Since there are two left turn lanes, the
phasing for the eastbound left turn lane was changed to a
protected left turn phase only. The timing and cycle length of
the intersection was optimized in Synchro 7 software. The =
same mitigation adjustments in the four lane option were ==
applied in this option. This alternative actually produced
slightly lower levels of service during the PM period as the
Synchro model was optimizing major volumes which
impacted overall intersection operation. This alternative
would involve significant land acquisition with no marginal
improvement in traffic operation.

BEAR HILL RO, (S.R

LANCASTER AVE.

Figure 9 — 7 Lane Option

The two tables below summarize the total intersection delay improvements in percent for
three traffic volume scenarios, Existing, year 2030 without Nearby Developments, and year
2030 with Nearby Developments as compared to the intersection delay in seconds of the
existing geometric condition. Refer to explanation in Section IlI.C, Traffic Summary, for
results of the intersection delay improvement tables.
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TABLE 3 - AM INTERSECTION DELAY IMPROVEMENTS

mann

associates

Intersection Delay Improvement (%)
3 Lane 4 Lane 5 Lane 6 Lane 7 Lane
Option Option Option Option Option

Existing Traffic 8% 5% 37% 43% 43%

Volumes

2030 Projected Traffic

Volumes (Without 12% 34% 38% 71% 71%

Nearby Developments)

2030 Projected Traffic

Volumes (With Nearby 17% 55% 65% 81% 81%

Developments)
TABLE 4 - PM INTERSECTION DELAY IMPROVEMENTS

Intersection Delay Improvement (%)
3 Lane 4 Lane 5Lane 6 Lane 7 Lane
Option Option Option Option Option

Existing Traffic 16% 59% 61% 73% 71%*
Volumes
2030 Projected Traffic
Volumes (Without 19% 57% 58% 73% 75%
Nearby Developments)
2030 Projected Traffic
Volumes (With Nearby 17% 54% 58% 74% 65%*
Developments)

*The additional through lane in seven lane option results in high levels of service
for other individual movements.

C. Traffic Summary:

Although improvements are shown over the existing conditions, the three and four lane
alternatives will still experience increased delay and degrading levels of service as traffic
volumes increase to the year 2030. Between the five lane alternative and the four lane
alternative, there are significant delay reductions for individual turning movements that directly
improve the overall level of service for the SR 252 and SR 30 intersection. In particular, the
five lane option significantly improves the level of service for the eastbound and westbound left
turn movements. During the peak hours, the queues for the eastbound left turn movement
extend beyond the available storage length in the four lane alternative. The eastbound left
turning traffic blocks the eastbound through lanes and driveways are impacted especially to
the Paoli Shopping center. In addition, westbound left turn traffic is affected at the adjacent
Paoli Shopping Center intersection by the SR 252 eastbound left overflow. Under existing
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traffic volumes, the five lane alternative improves the eastbound left traffic by reducing the
gueue length by 130 feet during the AM peak hour. Under development year 2030 conditions,
queue length for the eastbound left is reduced by approximately 320 feet during the AM peak
hour and 225 feet during the PM peak hour. This increases the overall operation for the SR
252 and SR 30 eastbound approach.

The 5 lane alternative allows for an additional northbound through lane on SR 252 under the
bridge and approaching SR 30, compared to the 4 lane alternative. This extra lane helps to
mitigate vehicle queuing for the northbound approach to SR 30 and relieves blocking of the
through lanes for vehicles turning into the Walgreens/Boston Market entrances on the west
side of SR 30. Under existing traffic volumes, the northbound through movement queue length
is reduced by approximately 500 feet during the AM peak hour and 270 feet during the PM
peak hour. Under development year 2030 conditions, the northbound through movement
gueue length is reduced by approximately 900 feet during the AM peak hour and 700 feet
during the PM peak hour.

If traffic volumes grow with increased development by the year 2030 then the six lane option
will further help to improve operations for the eastbound and westbound left turn lanes, as well
as the northbound left turn lane and southbound through-right turn lane. The seven lane option
does not significantly improve level of service over the six lane option.

Using the conservative 1% annual background growth and adding traffic growth projected by
nearby anticipated developments, the six lane alternative for the bridge will provide adequate
capacity for traffic flow over the projected twenty year period. However, at the intersection of
SR 252 and SR 30, some traffic movements may experience delays in the future. However,
these delays will likely be confined to the peak morning and afternoon traffic periods.

The five lane alternative for the bridge will provide adequate capacity for the traffic flow
predicted with the conservative 1% annual background growth. However, calculations indicate
a reduction to an overall level of service of F when the planned development, as described
earlier, is added to the background growth.

As development in the study area occurs, the impact on the intersection of SR 252 and SR 30
should be monitored for traffic signal and other operational improvements.
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V. DESIGN CRITERIA:

A. Roadway Design Criteria:

SR 252

FUNC. CLASSIFICATION SYSTEM: URBAN PRINCIPAL ARTERIAL

ROADWAY TYPOLOGY: REGIONAL ARTERIAL — SUBURBAN CORR.

DESIGN ADT: 20,000 (2010)

TERRAIN: LEVEL

TABLE 5 — SR 252 DESIGN CRITERIA |
ELEMENT DESIGN CRITERIA RECOMMENDED

Design Speed 35 mph — 55 mph 35 mph (3)
Lane Width 11 ft. - 12 ft. 12 ft. (2)
Shoulder Width 8 ft.— 12 ft. NA
Parking Lane NA NA
Bike Lane 6 ft. NA (2)
Curb Return 30 ft. — 50 ft. 30 ft. — 50 ft.
Cross Slope S.E. Max. 6.0% 6.0%
Cross Slope S.E. Min. 2.0% 2.0%
Vertical Grade Maximum 7.0% 7.0%
Vertical Grade Minimum 0.5% 0.5%
Vertical Clearance 16.0 ft. 14.5 ft.(1)
Clear Sidewalk Width 5 ft. — 6 ft. 5 ft.
Buffer 6 ft. — 10 ft. 2ft.(1)
Clear Zone Width 1.5 ft. 1.5 ft.
Min. Stopping Sight Dist. 250 ft. 250 ft.
Min. Passing Sight Dist. 1280 ft. 1280 ft.
Guide Rail Standard on Approaches Standard on Approaches
Right-of-Way As Required As Required

Notes:

1) Design Exception Required.
2) Provide 1-14’ Shared Use Outside Lane (no separate bike lane).
3) Existing Posted Speed is 40 mph. It is recommended that traffic calming measures be added
and the roadway posted at 30 mph in the area from Central Avenue through the intersection of
SR 30 and to the south past the entrance to the shopping center.

Additional “Smart Transportation” Measures That Could Be Considered:

1) Utilization of 11’ lanes could be considered; however, 12’ lanes are recommended due to level
of truck traffic and minimal anticipated savings.

2) Additional approach width could be necessary if a median were to be utilized for traffic calming

on the approach between E. Central Ave. and the bridge.
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SR 30

FUNC. CLASSIFICATION SYSTEM: Urban Collector

ROADWAY TYPOLOGY: COMMUNITY COLLECTOR — SUBURBAN CENTER.

DESIGN ADT: 20,000 (2010)

TERRAIN: LEVEL

TABLE 6 — SR 30 DESIGN CRITERIA ‘
ELEMENT DESIGN CRITERIA RECOMMENDED

Design Speed 25 mph — 30 mph 30 mph (3)
Lane Width 10 ft. - 11 ft. 11ft. (2)
Shoulder Width 4 ft. -6 ft. NA
Parking Lane 7 ft—8 ft NA (4)
Bike Lane 6 ft. NA (2)
Curb Return 20 ft. — 35 ft. 30 ft. — 50 ft.
Cross Slope S.E. Max. 6.0% 6.0%
Cross Slope S.E. Min. 2.0% 2.0%
Vertical Grade Maximum 6.0% 6.0%
Vertical Grade Minimum 0.5% 0.5%
Clear Sidewalk Width 6 ft. — 8 ft. 7 ft.
Buffer 4 ft.— 5 ft. 1-2 ft.(1)
Clear Zone Width 1.5 ft. 1.5 ft.
Min. Stopping Sight Dist. 155 ft. 200 ft.
Min. Passing Sight Dist. 900 ft. 1090 ft.
Guide Rail Standard on Approaches Standard on Approaches
Right-of-Way As Required As Required

Notes:

1) Design Exception Required.
2) Provide 1-14 ft. Shared Use Outside Lane (no separate bike lane), the proposed 11 ft. lanes

match existing lane widths.
3) Existing Posted Speed is 40mph east of SR 252 and 25mph west of SR 252.

recommended that traffic calming measures be considered east of the intersection.
4) Maintain existing parking lane west of SR 252 under 5 lane alternative and eliminate parking
lane under 6 lane alternative.

Additional “Smart Transportation” Measures That Could Be Considered:

It is

1) Utilization of 10 ft. lanes could be considered; however, 11’ lanes have been recommended to
match the existing lane widths.

3/21/11
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B. Rail Design Criteria:

Amtrak will not perform a formal review of the project until an Engineering Agreement is
developed with the Railroad. The information summarized below was developed based on
preliminary input and past experience with the railroads.

1. Design Standards:
a. General American Railway Maintenance-of-Way Association (AREMA) Standards
b. Amtrak Standards
c. Multi span bridges designed as simple spans.
d. 50 ksi Steel Utilized.

2. Track Spacing: Match 13’ existing
3. Loads: Cooper E-80

4. Access Roadway:
The existing bridge carries an access roadway on the south side that provides access to
maintain the interlocking and signals located west of the bridge from an entrance located
east of the bridge. The alternatives evaluated in this study were developed based on the
assumption that the access roadway will be required after the construction of this project.

It might be possible to provide access from west of the bridge and eliminate the additional
structure to carry the roadway. It is recommended that this opportunity be explored further
in future design phases. Under a thru-girder alternative it has been assumed that a
separate roadway bridge constructed at a higher elevation would be acceptable to the
railroad.

5. Walkway: Required on thru-girder fascias where no access roadway is present.

6. Railroad Coordination:

The Township will be required to enter into two different agreements with Amtrak during
the course of the project. The first agreement will be a Preliminary Engineering Agreement
which will cover reimbursement for the costs incurred by Amtrak to support the project.
This agreement will be fully executed before Amtrak will review plan submissions. Under
the terms of this agreement Amtrak will review the design of the bridge, track,
Communication and Signal (C&S), catenary, as well as the impact to operations of any
construction staging methods. They will also prepare a force account estimate for
construction costs incurred by Amtrak for flagging. Track tie-ins and any other work would
be completed by Amtrak. This will be included in the Construction Agreement which must
be in place before construction can begin. There will be no agreements required with
SEPTA as Amtrak will coordinate with them per the terms of their agreement.

7. Relocation of Interlocking:
A necessary first step in the bridge replacement process is the relocation of the existing
crossovers currently located on the bridge. This is the case regardless of the structure
type which is selected. The crossovers, signal house and signal bridge will all have to be
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relocated to the west approximately 1300 feet. A potential benefit of relocating the
crossovers is the ability to access the signals from the north side of the tracks. If Amtrak
could access the site from Paoli Pointe Drive or the Delaware Valley Friends School,
access road accommodations for vehicular access on the bridge would not be required.
This is a potential costs savings that is subject to Amtrak approval and easement
agreements with adjacent property owners and is therefore not included in the estimate.
However, it should be further investigated during the design phase of the project.

C. Construction Staging:

Based on preliminary input obtained in the Public Meetings and Stakeholder Coordination
Meetings it is anticipated that construction will be performed under the following constraints:

1. Roadway Staging:
a. Full Closure: Only allowed off-peak and/or short duration (night-time and weekend).
b. One Lane Each Direction: To be maintained for the majority of construction duration.
c. Single Lane (one direction and signalized): Allowed for short duration.

2. Pedestrian Staging: Full closure to pedestrian traffic will be required for the majority of
construction.

3. Rail Staging: The following staging alternatives were examined to construct a Thru Girder
and Deck Girder bridge structures (final staging plans will require Amtrak approval):

a. Maintain 4 Tracks Throughout Construction: This option was determined not to be
feasible due to the required property impacts and costs.

b. Maintain 3 Tracks Throughout Construction: This option was examined and eliminated
from further evaluation due to the following considerations:
i. The high cost and difficulty of temporary track shifts (and associated electrification
and signal modification).
ii. The high cost and risks associated with either maintaining small one track
segments of the existing bridge or construction of temporary bridges.

c. Maintain 3 Tracks in Phase |, Utilize 55 Hour Closures to 2 Tracks in Subsequent
Phases: This option was evaluated in detail and eliminated from further consideration
due to the considerations stated above.

d. Install Bridge in Phases with a Series of 55 Hour Weekend Closures to 2 Tracks: This
option was determined to be the most feasible option and will be developed in detail for
the feasible alternatives. This option could include

i. Periodic nighttime closure of double tracks (from 1am to 5am).
ii. A series of 55 hour closures (requiring operational changes at stations) could be
required to:
1. Install temporary jump spans.
2. Demolish existing bridge
3. Roll-in/Lift-in new bridge in stages.
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D. Bridge Design:

1. Superstructure Types: Numerous superstructure types were evaluated and considered for
this project including trusses and rigid frame structures. However, the following types of
structures were progressed as feasible alternatives (see Figure 10):

a. Thru Girder Structure: This structure provides the least structure depth for longer
spans and was utilized for all single span alternative evaluations.

b. Deck Girder Structure: Both concrete and steel alternatives could be considered as
feasible; however, for the purpose of this study steel multigirder structures with a steel
deck plates were analyzed to evaluate structure depth and configuration constraints.
This structure provides the greatest flexibility in staging and allows the bridge to be
built without a permanent alignment shift and was utilized for all two span alternative

evaluations.
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Figure 10 — Superstructure Options
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2. Substructure Types: A geotechnical evaluation and full review of substructure types was

not included in the scope of this project.
methods should be evaluated further:

The following substructure types/construction

a. Pile or Micropile Supported Foundations constructed under temporary jump spans.

Construction would be progressed in the following manner:

1. Place piles for braced excavation with
nighttime outages.

2. Place temporary span under nighttime
outages.

3. Excavate and install bracing and
lagging as excavation progresses.

4. Place abutment to bottom of
temporary span.

5. Place precast cap and the

superstructure under short term track
outages.

TOP OF RAIL
RLDI X BT DI b
[ TEMP.SPAN —
bmmmmy i
il
i
BRACED b
EXCAVATION | }
) i
S
! ;
o 1
! H
i !
- i
L b
i 4
[EXISTING
NEW i.SUBSTRUCTUR|
SUBSTRUCTURE

Figure 11 — Jump Spans

Reinforced concrete foundations placed with tunnel jacking.

Construction would be progressed with no track outages until the final superstructure

placement in the following manner:

~— UPPER TUNMEL JACKED
AFTER LOWER TUNNEL

1. Jack lower tunnel.

2. Jack upper tunnel.

3. Place concrete infill. |
4. Place superstructure.

—— LOWER TUNNEL
JACKED FIRST

Tunnels Installed

FINISHED ROADWAY V;

il REINFORCED CONCRETE
N { INFILL TO FORM

/ ABUTMENT FOR
SUBSEQUENT BRIDGE
SUPERSTRUCTURE

Abutments Constructed Within Tunnels

/~BRIDGE SUPERSTRUCTURE

»

NN B

Completed Bridge with Superstructure Installed and Unused

Tunnel Sections Removed

Figure 12 —Tunnel Jacked Foundations
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c. Secant Pile Foundations.
Construction would be progressed in the following manner:

1. Place closely spaced drilled shafts with
nighttime outages.

NEW SUPERSTRUCTURE

ANCHOR

. . (ifrequired) PRECAST il
2. Place anchor if required. CONCRETE CAP L
P
! i
3. Place precast concrete cap and CONCRETE A
superstructure in short term outage. FACING o !!
CLOSELY SPACED ' '\
DRILLED SHAFTS : :
rd :
R i
IEXISTING ]
{SUBSTRUCTURE |

Figure 13 — Secant Pile Foundations

d. General Construction Issues:

New foundations cannot be located in the same location as the existing masonry

foundations due to staging constraints and stability concerns for the masonry
abutments.

Staging areas will need to be provided adjacent to the bridge. Additionally, a larger

local staging area will be required and Friendship Park located north of the bridge
could possibly be utilized for this purpose.
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VI. ALTERNATIVES CONSIDERED AND ELIMINATED FROM DETAILED CONSIDERATION:

A. Bridge Rehabilitation:

Rehabilitation and reuse of portions of the existing foundations and superstructures was
evaluated in the following bridge configurations (See Alternative 2 in Appendix C):

1. Retain East Span (Alt. 2A): Under this alternative the east span would be retained and a
new west span would be constructed utilizing the existing pier. This alternative is not
considered feasible because the east span cannot provide for two lanes of northbound
traffic and a walkway. Jacking a tunnel in the future to accommodate pedestrian needs
was considered feasible but cost prohibitive.

2. Retain Existing East Abutment (Alt. 2B): Under this alternative the east abutment will be
retained for reuse in the new structure. It is likely that the foundation will need to be
strengthened by the addition of piles or some other method. This alternative is considered
feasible but was not progressed further because it offered no cost or constructability
savings.

3. Retain Abutments as Walls (Alt. 2C): Under this alternative the abutments would be cut
down and a new bridge spanning over the remaining portions of the abutments
constructed. The old abutments would be utilized as a wall structure which would reduce
the amount of excavation and reduce impacts during construction; however, the available
50 feet between abutment faces would not provide sufficient clearance for the required 5-
lane highway section.

B. Lane Configuration:

The traffic analysis indicates that four lanes of traffic will not provide adequate capacity for the
future traffic needs; therefore, alternatives carrying less than five lanes are not progressed as
feasible alternatives. The seven lane alternative did not provide a substantial increase over
the six lane alternative in the performance of the intersection and was not progressed as a
feasible alternative.
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VII. EEASIBLE ALTERNATIVES:

The following options are progressed as feasible alternatives for this project:

A. Five Lane Configuration:

1. Roadway:

Roadway plans and profiles are provided in Appendix C. The following roadway work is
proposed under this alternative:

a. East Central Avenue: Add a right turn lane for eastbound traffic on E. Central Ave.
turning onto SR 252 southbound.

b. SR 252 and SR 30 Intersection:

A schematic of the proposed modifications to the intersection is depicted in Figure 14.

EAR HILL RDJ(S.R. 252)

BEAR HILL RD. (S.R. 252)
(ss)
)
3
T

':/’ !
f(
AN

|

—

—

—

[ —Y
|

e P parkinglane &

********** — = = =

=2 =0 —= =

e -y = T

LANCASTER ME\WHHWHF[/ (S.R. 30) W_@ﬁ:)ﬂ ﬂcﬂ Hﬂ;r’/:/;.R.ED)
Exis‘tir‘lg m

Figure 14 — Five Lane Roadway Configuration

Key elements of this configuration include:

i. SR 252 Lanes North of Intersection:
= Southbound: Add through and left turn lanes.
= Northbound: Add through lane.
ii. SR 252 Lanes South of Intersection: Same basic configuration as existing.

iii. SR 30 Lanes West and East of Intersection: Same basic configuration with some
minor widening for 14 foot shared outside lane.

iv. Profile: The proposed vertical alignment results in a lowering of the profile in the
intersection by approximately 2.5 feet. As noted in the design criteria, a design
exception for bridge clearance is recommended (Provide 14.5 feet instead of 16.5
feet) along with the utilization of traffic calming features to allow a posted speed
reduction on SR 252 to 30 mph.
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2. Bridges:
Plans, elevations and sections of the feasible alternatives are provided in Appendix C.
Figure 15 depicts typical bridge elevations for a feasible one span and two span
configurations. Both bridges provide similar vertical clearances.
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Figure 15 — Five Lane Bridge Configuration
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3. Rail:

a. One Span, Deck Girder Alternative (see Fig. 16):
Amtrak would likely prefer this alternative because it maintains the existing ralil
alignment. The structure can be replaced with multiple weekend outages of 55 hours
and minimizes impacts on their operations. It requires little advanced track work, no
temporary track work, no modifications to the catenary system, no shifting of tracks and
minimal changes to the C&S system. This results in significant savings in railroad
costs.

b. Thru-Girder Alternative:

Replacing the existing structure with a thru-girder structure necessitates a track shift to
accommodate horizontal clearances to the thru-girders between the center two tracks
(See sections in Fig. 16 and sketch in Appendix D). In this scenario the northern two
tracks would remain in their current location and the southern tracks would shift one
track space to the south. The curve coming from the east would be extended to meet
the new alignment. A reverse curve would be introduced to the west of the structure
such that the alignment can be brought back to the existing tangent section before the
relocated crossovers. Prior to the 55 hour track outages, the southernmost track would
be constructed on its new alignment. It is also assumed that one of the catenary
structures to the east of the bridge will have to be reconstructed to accommodate the
new track alignment. During the outage, Amtrak forces would “cut and throw” the track
to its proposed alignment and install new catenary while the existing bridge is being
demolished. Once the structure is installed the track can be connected across the
bridge.

Track 1 Track 2 Track3 Track4
Track 1 Track 2 Track 3 Track 4 1 I I

CT T S

| T e
| EXISTING BRIDGE | |
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€ Stage 1 Construction > € Stage 2 Construction 3
PROPOSED DECK GIRDER BRIDGE PROPOSED THRU GIRDER BRIDGE

. Stage 2
I Active . .| Active '
Tracks | | *| Tracks
A4 LV

Figure 16 —Rail Alignment
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4. Other Impacts:

a. Right-of-Way: Right-of-way (ROW) will be required in the area of the bridge and from
adjacent landowners to facilitate construction of the new bridge. Minor permanent
ROW acquisition along SR 30 could be required to facilitate the slightly wider roadway
section and walls required to accommodate the change the elevation.

b. Ultilities: It is anticipated that the existing utilities (including roadway drainage) will need
to be modified to accommodate the lowered roadway.

5. Opinion of Probable Cost (2010 Dollars):

TWO SPAN ONE SPAN
(Cost in Thousands)

a. Construction:

i. Bridge: $11,589 $12,563

ii. Highway: 6,520 6,520
iii. Rail: 12,720 16,869
iv. Maintenance of Traffic: 1,449 1,527

v. Mobilization: 3,228 3,748
vi. Misc./Contingency: 7,101 8,245
SUBTOTAL CONSTRUCTION: $42,607 $49,472

a. Right-of-Way: $ 300 $ 300
b. Preliminary Engineering (4%): 1,704 1,979
c. Final Design (8%): 3,409 3,958
d. Construction Inspection (15%): 6,391 7,421
e. Railroad Agreements: 150 150
TOTAL CONSTRUCTION: $54,600 $63,300
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B. Six Lane Configuration:

1. Roadway:
Roadway plans and profiles are provided in Appendix C. The following roadway work is
proposed under this alternative:

a. East Central Avenue: Add a right turn lane for eastbound traffic on E. Central Ave.
turning onto SR 252 southbound.

b. SR 252 and SR 30 Intersection:
A schematic of the proposed modifications to the
intersection is depicted in Figure 17.
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Figure 17 — Six Lane Roadway Configuration

Key elements of this configuration include:

a. SR 252 North of Intersection:
= Southbound: Add two through and one left turn lane.
= Northbound: Add through lane.
b. SR 252 (South of Intersection: Same basic configuration as existing.

c. SR 30 West of Intersection: Eliminate parking lane on north side and add left turn lane.

d. SR 30 East of Intersection: Add westbound right turn lane and add a striped gore area
to facilitate alignment of eastbound traffic.

e. Profile: The proposed vertical alignment results in a lowering of the profile in the
intersection by approximately 2.5 feet. As noted in the design criteria, a design
exception for bridge clearance is recommended (Provide 14.5 feet instead of 16.5 feet)
along with the utilization of traffic calming features to allow a posted speed reduction
on SR 252 to 30 mph.
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2. Bridge:

Plans, elevations and sections of the feasible alternatives are provided in Appendix C.
Figure 18 depicts typical bridge elevations for a feasible one span and two span
configurations. Both bridges provide similar vertical clearances.
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Figure 18 — Six Lane Bridge Configuration
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3. Rail:
Rail impacts are similar for this alternative as those described in the five lane alternative.

4. Other Impacts:

a. Right-of-Way: Right-of-way (ROW) will be required in the area of the bridge and from
adjacent landowners to facilitate construction of the new bridge. Significant permanent
ROW acquisition along SR 30 could be required to facilitate the wider roadway section
and walls required to accommodate the change the elevation and additional lanes.

b. Ultilities: It is anticipated that the existing utilities (including roadway drainage) will need
to be modified to accommodate the lowered roadway.

5. Opinion of Probable Cost (2010 Dollars):

TWO SPAN ONE SPAN
(Cost in Thousands)

a. Construction:

i. Bridge: $12,674 $13,575

ii. Highway: 6,636 6,636
iii. Rail: 12,720 16,869
iv. Maintenance of Traffic: 1,545 1,617

v. Mobilization: 3,358 3,870
vi. Misc./Contingency: 7,387 8,513
SUBTOTAL CONSTRUCTION: $44,320 $51,080

b. Right-of-Way: $ 1,000 $ 1,000
c. Preliminary Engineering (4%): 1,773 2,043
d. Final Design (8%) 3,546 4,086
e. Construction Inspection (15%): 6,648 7,662
f. Railroad Agreements: 150 150
TOTAL PROJECT: $57,400 $66,000
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C. Construct Roadway for Five Lanes and Bridge For Future Six Lane Configuration

An analysis of the future traffic needs indicates that a six lane alternative provides additional
capacity for 1% background growth combined with traffic from planned development in the
area. However, the projected traffic needs could be conservatively estimated in the analysis
and are only one of the needs identified in this study that must be addressed. The safety
assessment and public involvement process identified other important needs that may be in
conflict with the six lane alternative. These needs include:

a. Pedestrian Safety at Intersection of SR 252 & Lancaster Ave.
b. Maintaining the context of the area.

Furthermore, the six lane alternative will have more significant impacts to the properties in all
four quadrants of the intersection. A combined alternative that constructs a bridge capable of
allowing six lanes below but builds the five lane highway section below the bridge will be
considered. This alternative will allow the future traffic to be monitored and the roadway to be
widened in the future, if necessary, without incurring the significant cost of bridge
reconstruction. This alternative could also provide additional pedestrian access below until the
wider roadway section is required.

The impacts of this alternative would be a combination of the impacts discussed for the other
alternatives. The bridge would be constructed to allow future expansion to six lanes while the
roadway below is constructed in the configuration proposed for the five lane alternative.

1. Roadway: As described under the five lane alternative.
Bridge: As described under the six lane alternative.

Rail: As described under the five lane and six lane alternative.

A wn

Other Impacts:

a. Right-of-Way: The immediate impact will be as described under the five lane
alternative.

b. Utilities: It is anticipated that the existing utilities (including roadway drainage) will need
to be modified to accommodate the lowered roadway
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5. Opinion of Probable Cost (2010 Dollars):

TWO SPAN ONE SPAN
(Cost in Thousands)

a. Construction:

i. Bridge: $12,674 $13,575

ii. Highway: 6,520 6,520
iii. Rail: 12,720 16,869
iv. Maintenance of Traffic: 1,536 1,608

v. Mobilization: 3,345 3,857
vi. Misc./Contingency: 7,359 8,486
SUBTOTAL CONSTRUCTION: $44,154 $50,915

b. Right-of-Way: $ 300 $ 300
c. Preliminary Engineering (4%): 1,766 2,037
d. Final Design (8%) 3,532 4,073
e. Construction Inspection (15%): 6,623 7,637
f. Railroad Agreements: 150 150
TOTAL PROJECT: $56,500 $65,100

Page 36 3/21/11



FEASIBILITY STUDY

SR. 252 IMPROVEMENTS AT AMTRAK BRIDGE & SR 30

/% Bergmann

associates

architects // engineers // planners

VIII.

ALTERNATIVE COMPARISON TABLE:

TABLE 7 -ALTERNATIVE COMPARISON

ALTERNATIVE Safety/Traffic Multimodal Access Neighborhood Context Constructability Right-of-Way Rail Impacts Costs
5-LANES . Both 1 & 2 Span meets |1. Improved Bike and 1. Increase width of SR 252 [1. 1-span has less impact 1. Some ROW impacts M. Rail changes much 2-SPAN:
design standards. Pedestrian Access N. of SR 30 but improved to vehicular traffic below more significant for 1- $54,600
traffic flow. during construction. span than 2-span.
(1-Span or Provide significant . Improved access to [2. Traffic calming features [2. 1-span has longer f2. Less ROW than 6-Lane [2. Rail approvals will be 1-SPAN:
2-Span) improvements over proposed Paoli would provide benefit. construction duration due much more difficult for 1 $63,300
existing conditions. Transportation Center. to rail reallignment span than 2-span (more
required. time required)
Less capacity than 6 3. Aesthetic enhancements 3. Much simpler roadway 3. Minimal rail difference
lane. possible. construction in between 5 lanes or 6
intersection than 6-lanes lanes.
6-LANES . Both 1 & 2 Span meets |1. Improved Bike and 1. Increase width of SR 252 [1. 1-span has less impact M. Significant ROW M. Rail changes much 2-SPAN:
design standards. Pedestrian Access N. of SR 30 but improved to vehicular traffic below impacts more significant for 1- $57,400
traffic flow. during construction. span than 2-span.
(1-Span or Provide significant . Improved access to f2. Traffic calming features [2. 1-span has longer 2. Rail approvals will be 1-SPAN:
2-Span) improvements over proposed Paoli would provide benefit.. construction duration due much more difficult for 1 $66,000
existing conditions. Transportation Center. to rail reallignment span than 2-span (more
required. time required)
More capacity than 5 . Significantly wider 3. Aesthetic enhancements |3. Significant impacts in 3. Minimal rail difference
lane for possible future crossing for pedestrians possible. intersection and along between 5 lanes or 6
traffic. than 5-lane. SR 30. lanes.
4. Much larger intersection.
6-LANE Both 1 & 2 Span meets |1. Improved Bike and 1. Increase width of SR 252 [1. 1-span has less impact . Some ROW impacts 1. Rail changes much 2-SPAN:
BRIDGE WITH design standards. Pedestrian Access N. of SR 30 but improved to vehicular traffic below more significant for 1- $56,500
5-LANE ROAD traffic flow. during construction. span than 2-span.
(1-Span or Provide significant . Improved access to [2. Traffic calming features [2. 1-span has longer f2. Potential significant 2. Rail approvals will be 1-SPAN:
2-Span) improvements over proposed Paoli would provide benefit.. construction duration due future ROW Impacts. much more difficult for 1- $65,100
existing. Transportation Center. to rail reallignment span than 2-span (more
required. time required)
Provides for possible 3. Aesthetic enhancements [3. Much simpler 3. Minimal rail difference
future capacity needs. possible. construction in between 5 lanes or 6
intersection than 6-lanes lanes.

Page 37

3/21/11




FEASIBILITY STUDY " B crgmann

associates
SR. 252 IMPROVEMENTS AT AMTRAK BRIDGE & SR 30 architects // engineers // planners

IX. SHORT TERM RECOMMENDATIONS:

The Safety Assessment Team recommended the following actions be examined further as short
term measures to provide improvement of safety and traffic flow at the project site prior to the
construction of a full bridge replacement project:

A. Alignment and Signal Modifications of SR 252 South of SR 30:

Work would consist of removal of the island and adjustment of curblines on SR 252 south of
SR 30 to improve the alignment of the northbound and southbound left turn lanes. The team
recommended that an improvement in the alignment would significantly enhance the traffic
flow; however, they also recommended that the modification of the signal timing (including the
addition of a left turn signal) be considered during the design of the alignment modifications.
This work could also enhance pedestrian safety at the intersection.

Estimated Improvement Cost (2010): $208,000

Figure 19 — SR 252 Modifications
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B. Maple Avenue Improvements:

Work would consist of curbing and striping modifications at the Intersection of Maple Avenue
and SR 252 could improve the sight distance for vehicles utilizing this intersection.

Estimated Improvement Cost (2010): $39,000

T —

Figure 20 — SR 252/Maple Ave. Modifications

C. Traffic Calming Features:

The addition of traffic calming features should be considered on SR 252 north of the bridge and
on SR 30 east of SR 252. Further evaluation is necessary before estimating potential costs.

D. Pedestrian Enhancements:

The alignment modifications discussed above will provide some enhancement of pedestrian
safety. It is recommended that additional enhancements such as sidewalk improvements and
installing under bridge lighting be explored further.
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X. CONCLUSIONS:

The long term needs identified by this report can only be met through the replacement of the
existing bridge structure with a wider structure which provides sufficient clearance for additional
lanes of traffic. This study recommends three feasible long term alternatives at a cost of between
$55 and $66 Million to address the traffic, safety and capacity issues.

o Afive (5) lane alterative which maintains the existing roadway configuration on SR 30

e Asix (6) lane alternative which requires widening to provide an additional lane on SR 30

¢ A combination alternative that constructs a bridge to accommodate six (6) lanes below but

initially only constructs a five lane roadway

Subsequent development phases of this project should include the study of the entire corridor to
ensure the adequate performance of the entire system.

The report identified several opportunities for modifications that could potentially provide some
functional improvements and could be constructed prior to the full replacement of the bridge. The
following items were recommended for further investigation:

e Shift the northbound lanes on SR 252 south of Route 30 to better align with lanes north of
Route 30 to improve sight distance.

¢ Modify signal phasing to add left turn arrows on SR 252.

e Add turn lane on SR 252 SB to Maple Ave and add pavement markings, restriping and
curb revisions to Maple Ave to improve the turning movements from Maple Ave to SR 252.

¢ Add pavement markings and signage on SR 252 north of the bridge to designate a formal
lane merger.

e Pedestrian enhancements.
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