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Executive Summary

UNISTAR and PPL plan to expand the existing power generation site in Berwick which is
located in Luzerne County, Pennsylvania. Susquehanna Steam Electric Station (SSES) has 2
units currently operational. The plan is to construct one more unit (denoted “Bell Bend”) west of
the existing site. The proposed expansion is planned over a 68 month period from May 2011
through December 2016. The new unit is expected to be operational by June 2017.

This report addresses the traffic impacts and mitigation alternatives for the “Future Build” and
for the “Construction Phase Peak”, the latter with and without concurrent “outages” (the period
during which one of the existing units is refueled and maintained, generally occurring once every
two years and lasting approximately one month for each event).

In accord with PennDOT procedures, the “Future No Build” (with signals optimized for that
traffic) was used as the baseline for the mitigation. That is, the target that should be achieved in
the “Future Build” and the “Construction Phase Peak” is a level of service (LOS) that is the same
as the “Future No Build”. Growth factors were based upon PennDOT tables, and data collection
was done in accord with PennDOT requirements. Meetings were held with PennDOT District 4-
0, Luzerne County, and Salem township and then with PennDOT District 3-0, Columbia County,
and Berwick borough, given the area of probable impact.

The trip distribution for the future operational staff for the new Bell Bend unit was based upon
the profile of the origins (by zip code) of workers at the existing SSES units. The trip
distribution of the construction workers was based upon the regional concentration of jobs, using
U.S. Census data.

The project area was identified based upon the dispersal of trips during the major event, namely
the construction phase peak. The geography and road network dictated that the affected
intersections were generally along Route 11, with many of the trips travelling to or from 1-80 and
I-81.

For the “Future Build” alternative, it was possible to retain the intersection levels of all affected
signalized intersections, simply by optimizing the signals for the additional traffic. This was
feasible because the total number of workers at the new unit is estimated to be 363.

For the “Construction Phase Peak”, both the impact of truck movements and of the workers was
considered.

KLD Engineering, P.C. 4 TR-439
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Although there are a very significant number of truck movements over the construction period,
the impact on hourly flow is relatively low (typically 1-2 trucks per hour) due to the duration of
the construction period. Wide loads are avoided, due to planned movements of larger elements
by rail. Concrete is made on-site, using materials from a local quarry along Route 11, east of the
site. Local requests to minimize truck trips during school start/end hours are planned to be taken
into account in scheduling, to the maximum extent possible.

The number and concentration of construction worker trips to and from the site does however
cause significant additions to the future no-build traffic loads, and poses substantial challenges
for mitigation. The peak period of construction is estimated to generate 3039 trips per day by
auto, split over three weekday shifts in a 60-35-5 proportion. These construction staff trips are
estimated to come from the northeast of the site and from west of site in a 48/52 ratio, based
upon census data on employment concentrations. The arrival/departure times at the busiest times
actually shift the peak hour to the construction schedule.

The duration of the major impact period, when one considers the construction activity profile and
the months on either side of it, is estimated to be 18-24 months long.

The primary measures considered and recommended for the “construction phase peak™ are:

> Signal retiming at the intersections of RT 11 (2™ Street) & RT 93 (Market Street) will
retain the “future no build” level of service;

» Signal retiming combined with removing of parking and/or re-designation of movements
by lane will enable the “future no build” level of service to be attained at other
intersections (RT 11 & Main Street, RT 11 & Union Street);

» At some intersections (RT 11 (Front Street) & RT 93 (Market Street), RT 11 and Polar
Street, and RT 11 & RT 93 (Orange Street)), the traffic volumes combined with the
restrictions on the geometry make it impossible to mitigate enough to attain the “future
no build” levels but do allow intersection operation at LOS E or better during the both
peaks;

» 1In one case (RT 11 & Poplar Street), it is assumed that some traffic from the side street
will find alternate paths (readily available) because of the delays otherwise encountered.
This will load traffic onto Route 11 from Mercer Street, leading to signalization there for
system considerations (including the need to serve the minor street, and potential for
blockages);

» The Bell Bend entrance along Route 11 carries very significant flows arriving from both
directions in the AM (and departing in the PM), leading to a treatment that will require
(a) signalization during the construction phase, (b) redesignation or realignment of
through lanes on Route 11 during this same period to allow right turn lanes from WB
Route 11 into the site & right turn lane onto SB Route 11 from the site, and (c) internal to

KLD Engineering, P.C. 5 TR-439
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the site, a three-lane road with one reversible lane (by time of day) for the construction
worker traffic.

These findings now have to be discussed with the local and state agencies, and then presented.

As part of that dialog, the following information has to be emphasized:

1.

The construction phase peak, particularly combined with an outage, will lead to traffic
impacts that cannot be fully mitigated, in the sense of always attaining the “future no
build” levels of service;

Reduction of parking — even only for peak hours — is logically a concern. Likewise,
channeling two lanes of traffic into one heavily loaded lane is a concern, even if this is
done away from the intersections.

Further, the addition of at least one signal (Route 11 & Mercer) to avoid blockages and
allow side street access (e.g. for system considerations) will need discussion;

The temporary treatments at the Bell Bend entrance on Route 11, including signalization,
will need to be reversed after the peak of construction;

There are nominally other solutions, such as routing westbound traffic along Route 93 to
Route 487 and then southbound towards 1-80, but this is unattractive because of (a) the
extra trip lengths incurred, and (b) the existence of a T-intersection at the intersection of
Routes 93 and 487, so that the impact area is at best transferred,;

Some alternatives including busing from remote parking fields were considered, but the
operational issues involved with these lead to the conclusion that at this point, the most
practical and effective mitigation approach is as described above.

With regard to the overall traffic plan, the proposed site includes a parking lot to handle all the
expected construction traffic demand. The security checkpoints onsite are not expected to result
in any spillback onto Route 11.

In short, there are traffic impacts during the construction phase that cannot be fully mitigated,
although operational levels of service can generally be attained. In the “Future Build” condition,
with the new Bell Bend unit operational, all traffic impacts can be mitigated simply by signal
optimization.

KLD Engineering, P.C. 6 TR-439
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1. Introduction

1.1. Project Objective

UNISTAR and PPL plan to expand the existing power generation site in Berwick which is
located in Luzerne County, Pennsylvania. Susquehanna Steam Electric Station (SSES) has 2
units currently operational and there is a plan to construct one more unit (Bell Bend) west of the
existing site. Figure 1, shows the location of the SSES and Bell Bend.

Figure 1 SSES/Bell Bend Site

This report describes the efforts of the Traffic Impact Analysis (TIA) of the additional unit. The
following traffic conditions are analyzed: existing, future no-build (background), and future
build (build-out) as shown in Figure 2. In addition, given the size and duration of the
construction effort related to a nuclear reactor, the TIA will include analysis of the traffic during
construction. This is also shown in Figure 2.

KLD Engineering, P.C. 7 TR-439
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Figure 2 — Traffic Impact Analysis: Approach

This work effort analyzed the effects of the additional traffic that is expected at this site related
to the construction and operation of the new unit and identified related mitigation measures.

1.2. Study Area Definition

SSES is located along the PA Route 11, which is the major thoroughfare through this area. The
scope of the study area as part of this TIA is presented in Figure 3. It includes the following

intersections along RT 11:

Table 1 — Study Area Intersections

No. | Name Type PennDOT, District
A | RT 11 (Second Street) and RT 93 (Market Street) Signal 3-0
B | RT 11 and Poplar Avenue Signal 3-0
RT 11 (Front Street), RT 93 (Orange Street), X
C Signal 3-0
LaSalle Street
D | RT 11 (Front Street) and RT 93 (Market Street) Signal 3-0
E | RT 11 and Proposed Site Access for Bell Bend New 4-0
F | RT 11 and PPL Site Entrance Stop 4-0
G | RT 11 and Main Street Signal 4-0
H | RT 11 and RT 239 (Union Street) Signal 4-0
KLD Engineering, P.C. 8 TR-439
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These are approximately within 4 miles from the site in the north and south direction. These
intersections are identified as described in the following section.

4

- r 4

LN,
o 05 1 2 3 4 /
P e | Shickshiny ¢

Jonestown

No | Intersection
LA RT 11/2nd Street and RT 93
B RT 11 and Poplar Street
C RT 11 and RT 93
D |RT 11/West Front Street and RT 93
E |RT11and Proposed Site Access Road
F RT 11 and Existing Site Access Road i
G |RT 11 and Main Street
H [RT1MandRT239

Foundryville

East Berwick

e

o Wiflinville s

Figure 3 — Study Area

Identification of Studyv Intersections

Based on the location of the site, the major travel routes to/from the site would be the following:

From the North West and North — Route 239 and Route 11

From the North East and East — I-81, Route 29, and Route 11

From the South East, South and South West — I-80, Route 93 and Route 11
From the West — Route 93 and Route 11

The study area intersections were identified as the major intersections that were on route for the
operations and construction workforce at the Bell Bend site. The operations workforce for the
Bell Bend site is expected to have a spatial distribution similar to the current workforce at SSES.

KLD Engineering, P.C. 9 TR-439
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However, the construction workforce for the Bell Bend site is expected to be derived from all
areas surrounding the site based on the census block population. That is, the more populated
areas such as Wilkes-Barre and Hazelton would have higher contributions to the construction
workforce.

2. Existing Conditions

2.1. Existing Lane Configuration

The roadway condition diagrams are included in Appendix A of this report. These condition
diagrams define the posted speed limit, lane assignments and intersection traffic control. The
existing traffic control permits for the study area were provided by PennDOT Districts 3-0 and 4-
0 for the study area intersections. These plans are also included in Appendix A.

2.2. Existing Traffic Counts

The following traffic data was collected within the study area:
Table 2 — Field Data Collected

Location Type Of, Date Time
Information
RT 11/East 2nd Street and RT Turning 6/12/2008 6AM-9AM and
93/Market Street Movement 2:30PM-5:30PM
RT 11/W Front Street and RT Turning 6/12/2008 6AM-9AM and
93/Market Street Movement 2:30PM-5:30PM
Turning 6AM-9AM and
RT11 and Poplar Street Movement 6/11/2008 2-30PM-5-30PM
Turning 6AM-9AM and
RT11 and RT 93 Movement 6/12/2008 2-30PM-5-30PM
RT 11 and PPL Entrance ATR 6/12/2008 1-week, 24 Hour
. Turning 6AM-9AM and
RT11 and Main Street Movement 6/11/2008 2-30PM-5:30PM
Turning 6AM-9AM and
RT 11 and RT 239 Movement 6/12/2008 2-30PM-5-30PM
RT 11 and Confers Lane ATR 6/11/2008 1-week, 24 Hour
Turning 6AM-9AM and
RT 11/Orange St/LaSalle St. Movement 6/12/2008 2-30PM-5:30PM
. Turning 6AM-9AM and
US 11/Union St. Movement 6/12/2008 2-30PM-5-30PM
The field data collected is presented in Appendix A.
KLD Engineering, P.C. 10 TR-439
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2.3. Existing Level of Service (LOS) and Capacity Analysis

The ability of a roadway network to accommodate projected traffic volumes generated by the
proposed development during its construction and operation is assessed utilizing the techniques
to measure capacity and LOS. LOS is an ordinal scale that is defined from A to F with “A” being
the best level of service. The different levels are defined in the latest edition of the Highway
Capacity Manual (HCM 2000"), in terms of average delay for intersections and average travel
speed for arterials. Typically, the LOS is determined for the Peak 1-hour during the identified
periods as it represents “worst case” conditions.

Based on the state guidelines signalized intersections were analyzed using HCM methodology as
implemented in SYNCHRO? software. Unsignalized intersections (stop controlled) were
analyzed using the HCM Methodology as implemented in the HCS+ software’.

Figures 4 and 5 present the peak hour volumes and turning movements at the study intersections
for the weekday AM and PM peak conditions. Using these peak period values, capacity analyses
were performed and the calculations are presented in Appendix B and the summary results are
presented in Table 3.

Table 3 — Intersection LOS: Existing Conditions

Existing
Intersection Type AM PM
RTI11 & Union Street Signalized B B
RTI11 & Main Street Signalized A A
RT11 & PPL Entrance Unsignalized B B
2" Street & Market Street Signalized B B
Front Street & Market Street Signalized B B
RTI11 & LaSalle Street Signalized A A
RTI11 & Orange Street Signalized A B
RT11 & Poplar Avenue Signalized B E

' HCM 2000, Transportation Research Board, Washington DC, http://www.trb.org/news/blurb_detail.asp?id=1166
> SYNCHRO - This is a software package designed for analysis of signalized intersections that is recommended or
required by most DOTs, (required by PennDOT Dist 3-0 and 4-0). It is developed by Traffic Ware.
(http://www.trafficware.com). The LOS and delay calculations are performed using the LOS definitions outlined in
the HCM.

* HCS+ - This software package is the implementation of the methods and procedures outlined in the HCM. It was
originally developed for the Federal Highway Administration (FHWA) but is currently maintained and updated by
McTrans Centre at University of Florida. (http://mctrans.ce.ufl.edu/index.htm)

KLD Engineering, P.C. 1 TR-439
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Figure 4 - Weekday AM Peak Hour Traffic Volumes (veh/hour): Existing Conditions
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Figure 5 - Weekday PM Peak Hour Traffic Volumes (veh/hour): Existing Conditions
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3. Background (Future No-Build) Conditions

3.1. Regional Growth and Other Developments

It is anticipated that the new unit will be operational in 2017. Based on guidance from PennDOT

(growth factor tables) this report uses a compounded growth factor of 0.41% and 0.6% for rural

non-interstate roads in Luzerne County and Columbia County respectively. Using these growth

factors and the existing traffic volumes, the future traffic volumes for 2017 are calculated. These

volumes were used for the LOS and capacity analyses. The future no-build results assume the

signals retimed using SYNCHRO.

Given that there are no major highway development/improvement projects planned within the

study area to influence the capacity of the roadway system, the forecasted volumes were

analyzed using the existing highway network. The LOS analysis is presented in Table 4.

Table 4 — Intersection LOS: Future No-Build Conditions

Future No-Build

Intersection Type AM PM
RTI11 & Union Street Signalized B B
RTI11 & Main Street Signalized A A
RT11 & PPL Entrance Unsignalized B B
2" Street & Market Street Signalized B B
Front Street & Market Street Signalized B B
RTI11 & LaSalle Street Signalized A A
RTI11 & Orange Street Signalized B B
RT11 & Poplar Avenue Signalized B B

The resulting peak hour volumes during the weekday AM and PM peak hours are shown in

Figures 6 and 7. The LOS computations and capacity analysis are presented in Appendix C.
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Figure 7 - Weekday PM Peak Hour Traffic Volumes (veh/hour): Future NoBuild
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4. Future Build Conditions

4.1. Site Trip Generation

It is anticipated that the new unit will be operational in 2017 and will require 363 additional
employees on site. Unistar Nuclear Development LLC, (the plant operator) estimates that the
average vehicle occupancy for its employees is 1.0 implying that the new unit will generate 363
additional trips. These additional employees are assigned the same travel patterns as those on site
and working on the existing two SSES units.

4.2. Site Trip Distribution and Assignment

The staff size for the existing 2 units is approximately 1460 employees (1200 full-time and 260

contractors).

Figure 8 represents the arrival and departure distribution across the workday of the power plant
employees at the SSES Entrance along RT 11. These are derived from the ATR counts collected
at the SSES Entrance.

PPL Entrance Counts
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Figure 8 — Temporal Distribution of Power Plant Employees

It is anticipated that the new employees at the Bell Bend site will use the proposed access road
cast of Confers Lane along Route 11. Therefore, the 363 new trips anticipated on site will be
assigned onto the Bell Bend access road based on the temporal distribution shown in Figure 8.
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Because this result in an assignment of more than 100 trips in the peak hour, it requires LOS
analysis including the additional traffic.

The traffic to/from the site is assigned as follows. Using the employee zip codes the spatial
distribution of the workers on site is shown in Table 5. As shown in Table 5, most of the current
operations workforce is drawn from the west (Berwick). Using this distribution and the available
routes, the operations traffic leaving the site is assigned as shown in Figure 9.

Table 5 — Spatial Distribution of Current Employment on Site

Direction | No. of Workers Distribution (%)
N 77 6.19

NW 60 4.83

W 582 46.82

SW 134 10.78

S 31 2.49

SE 105 8.45

E 119 9.57

NE 135 10.86

Towards RT-29 and I-81

Towards RT 239

Main Street Towards RT-239 & 1-80, ORRT-29 & I-81

Poplar Avenue

£
9,
1
%,
e,
&4 733
[ <« 632
T @2 « 63.2 I f &
101 /ﬂe,,
'750%
e

RT 93 {Market Street)

Figure 9 — Trip Assignment (%) of Bell Bend Power Plant Operations Staff

The same distribution is applied to the operations staff arriving on site. The calculations to derive
these percentages are shown in Appendix D.
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4.3. Total Traffic Volumes and Projected LOS

The total traffic on site, during the Future Build conditions are estimated by adding the trips
generated on site with the Background Traffic. The resulting peak hour volumes are shown in
Figures 10 and 11.
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Figure 10 - Weekday AM Peak Hour Traffic Volumes (veh/hour): Future Build
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Figure 11 - Weekday PM Peak Hour Traffic Volumes (veh/hour): Future Build

The LOS within the study area is presented in Table 6.
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Table 6 — Intersection LOS: Future Build Conditions

Future No-Build Future Build
Intersection Type AM PM AM PM

RT11 & Union Street Signalized B B B B
RT11 & Main Street Signalized A A A A
RT11 & PPL Entrance Unsignalized B B B B
RT11 & Bell Bend Entrance Unsignalized B B
2" Street & Market Street Signalized B B B B
Front Street & Market Street Signalized B B B B
RT11 & LaSalle Street Signalized A A A A
RTI11 & Orange Street Signalized B B B B’
RT11 & Poplar Avenue Signalized B B B B

Note: “at the intersection of RT 11 and Orange Street during the PM peak hour, the signal timing plan in the Future
Build was modified to restore the level of service from LOS C to match the Future No-Build LOS B condition.

Appendix E presents the LOS calculations for the Future Build Conditions. As indicated in

Table 6, the only mitigation required is the optimization of the signal timing plan at RT 11 and

Orange Street once the Bell Bend unit is operational. The worksheets and the LOS computation

for the Future Build conditions are presented in Appendix E.

5. Projected Traffic Conditions During Construction

The construction is planned over a 68-month schedule. The expected time line for construction is
May 2011 through December 2016. The work is expected to be distributed over 3 shifts a day, 5
days a week. The shift timings are the following:
- Shift 1: 7:30 AM to 4:00 PM
- Shift 2: 4:00 PM to 12:00 AM
- Shift 3: 12:00 AM to 7:30 AM

5.1. Trip Generation and Site Access

The additional traffic expected on site can be grouped into 4 major categories

- Operational Staff
- QOutage Staff

- Heavy Vehicles to haul in materials

- Construction Staff

KLD Engineering, P.C.
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The construction staff and heavy vehicle shipments and the operations staff expected on site will
access the site using the proposed site access road for Bell Bend (east of Confers Lane along
Route 11). The SSES outage staff (refueling) will access the site using the SSES site access as
they will be plant employees and will use the existing parking lot on site.

5.2. Operational Staff

The new unit will require 363 additional personnel upon completion and it is estimated that less
than 100 operations personnel will be on site before 2014. Using this information a conservative
assumption is made that the number of operations personnel on site before 2014 is 100 and after
2014 is 363. Assuming average vehicle occupancy of 1.0 for these employees, 100 trips will be
generated before 2014 and 363 trips after 2014. These employees will be distributed over the day
and directionally as discussed under the Future Build Conditions.

5.3. Outage Staff — Maintenance and Refueling

The existing 2 units currently operate on a 24-month outage schedule, with each unit staggered
by year. Table 7 presents the outage schedule for the next 4 outages. During each outage it is
expected to have an outage workforce of 1400 personnel on site. These personnel work on the
same shift schedule as the existing employees (2 shifts 6AM-6PM, 6PM-6AM) and will be
distributed across the day and directionally assigned similar to the operational staff (Table 5).
The calculations to derive the assignment are shown in Appendix D.

Table 7 — Outage Schedule

Unit | Outage 1 Outage 2 Outage 3 Outage 4
Unit 1 | March 2009 | March 2011 | March 2013 | March 2015
Unit 2 | March 2010 | March 2012 | March 2014 | March 2016

Assuming average vehicle occupancy of 1.0 for these employees also, 1400 trips are expected to
be generated each month shown in Table 7.

5.4. Heavy Vehicles

It is expected that the heavy permanent plant equipment loads to include the Turbine Generator,
Diesel Generators, Large Transformer, and Nuclear Steam Supply will be brought to the site by
rail, the backfill and excavation will occur on site and all other plant material will arrive by road.

The breakdown of the materials arriving on site is presented in Appendix F. Based on the data
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provided by Unistar Nuclear (the operator), it is expected that a total of 67,879 15-ton-shipments
will arrive through the construction schedule. Of these shipments, 56,557 are expected to arrive
in all the shifts, over the first 60 months 6 days a week (Monday-Saturday) and the remaining are
expected to arrive over the first 60 months only during the day shift. The set of 56,557 will be
referred to as Concrete Material Shipments and the 11,322 will be referred to as Other
Shipments. It is assumed that each 15-ton shipment will arrive on separate tractor-trailers leading
to an average of 39 trucks and 8 trucks per day for the Concrete Material Shipments and Other
Shipments, respectively. The spatial distribution of the heavy vehicles is discussed in the next
section along with the construction staffing.

5.5. Construction Staffing

The schedule of the construction staffing is presented in Figure 12. This chart represents the total
number of workers expected on site per day by month. As seen from the schedule the bulk of the
construction staffing is expected in latter half of the 68 month schedule. Each bar in Figure 12
represents the number of workers expected on site. Months 42 to 53 have the highest number
with 3950 workers on site. It is expected that the average vehicle occupancy for these workers
will be 1.30, based upon expert guidance from a construction contractor (via UniStar) from their
experience in its large construction projects. Also, these workers will be distributed as 60%-
35%-5% between the 3 shifts each day.

Site Staffing
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Figure 12 — Construction Staffing Schedule
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Based on the census block data the major population centers would be logical sources for the

construction staff. Using the 2000 census data within 40-miles of the site, Table 9 presents the

spatial distribution of the construction workers.

Table 8 — Spatial Distribution of Census Block Population

Direction | 2000 Census Block Population* Distribution (%)
N 38,458 3.8

NW 19,451 1.9

\ 117,235 11.5

SW 87,884 8.6

S 121,621 11.9

SE 158,518 15.5

E 96,586 9.8

NE 380,169 37.3

Note: * - The spatial analysis of the census block data was performed using ArcGIS 9.2

It appears from Table 8 that most of the traffic will come from the North East (NE) and South
East (SE) directions. These correspond to the Wilkes-Barre/Scranton region and Hazelton areas

respectively. Using these percentages and the available routes to the site the construction and

heavy vehicle traffic departing the site is assigned to the study area intersections as shown in

Figure 13.

Poplar Avenue

Towards RT 239

(35 1@pEN) £6 1Y

Main Street

22ueIlu] puag (|99

Towards RT-29 and 1-81

Towards RT-239 &1-80, OR RT-29 & I-81

Figure 13 — Traffic Assignment — Construction Traffic (%) Leaving Site
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A similar distribution is assumed for the traffic arriving on site and shown in Figure 14. The
calculations to derive these percentages are shown in Appendix D.

From RT-29 and 1-81

From RT-239 & I-80, OR RT-29 & 1-81

Poplar Avenue

From I-80

30.4

(15 1@MRN) €6 LY
ouRAUT puag ||og

Figure 14 — Traffic Assignment — Construction Traffic (%) Arriving at Site

5.6. Total Trip Generation

The total traffic generated on site during the construction is the total of these 4 categories and is
shown in Figure 15 by month in trips/day over the 68-month construction schedule. Figure 15
indicates that the month of highest traffic is coincident with outages. Over the 68-month
schedule, the month of the highest traffic is March 2015 with 4849 trips. However, without the
outage the periods of September 2014 to September 2015 have the highest expected traffic on
site with 3449 trips.

These trips are assigned directionally and temporally to the two intersections near the site — Bell
Bend and SSES access roads along RT11. Subsequently, they are distributed to the other study

area intersections.

KLD Engineering, P.C. 25 TR-439
Bell Bend Traffic Study Rev. 2



¢ "A9Y Apms oyjel) puag g
6Eb-dl 97 "'d ‘Bunisauibug gy

uone.udx) duiy, 931§ UuonINSuo)) — S 3INgLy

& FLER .7@&# & & & vs& A/n feﬁv N & & FLE 4@&# A & FLER feﬁy & & & L f@h/ & & wvoo.. & ﬁ%v

2

AN N G R R P R P R R R N gE

0

0001

000¢

000¢

000

Aep Jad o115 0] sdu] Jo JaquinN

000s

0009

7 L# SO|2IYs/\ ANeoH m Z# So|oIya\ AnesH sobelnQ




5.7. Total Traffic Onsite Including Background Traffic

The selected period for analysis during construction is February 2015. Using a
compounded growth factor of 0.41% for Luzerne and 0.6% Columbia County
respectively, the background traffic volumes were calculated for 2015. These volumes
are combined with the traffic generated from the construction on site and these totals
were used for the LOS and capacity analyses.

5.8. Projected Level of Service during Construction

Given that there are no major highway development/improvement projects planned
within the study area to influence the capacity of the roadway system, the forecasted
volumes were analyzed using the existing highway network. The resulting peak hour
volumes are shown in Figures 16 and 17. The results of the capacity analysis and the
LOS are presented in Table 9. Appendix G presents the worksheets for the calculations
of the intersection LOS.

Table 9 — Intersection LOS: Projected Conditions During Construction

Future No-Build Construction
Intersection Type AM PM AM PM

RT11 & Union Street Signalized B B C C
RT11 & Main Street Signalized A A C F
RT11 & PPL Entrance Unsignalized B B C B
RT11 & Bell Bend Entrance Unsignalized F F
2" Street & Market Street Signalized B B B F
Front Street & Market Street Signalized B B C E
RT11 & LaSalle Street Signalized A A A A
RTI11 & Orange Street Signalized B B D F
RT11 & Poplar Avenue Signalized B B F E

As indicated in Table 9, almost all intersection requires mitigation during the AM and
PM peak periods. The mitigation measures to address these intersections are discussed in
the following section 6.
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Figure 16 - Weekday AM Peak Hour Traffic Volumes (veh/hour): Construction Peak
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Figure 17 - Weekday PM Peak Hour Traffic Volumes (veh/hour): Construction Peak

“Outages” (maintenance and refueling) occur every 2 years and last one month. If the
peak period during construction were analyzed coincident with an Outage, the results are

presented in Table 10.
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Table 10 — Intersection LOS: Projected Conditions During Construction With

Outage
Future No-Build Construction
Intersection Type AM PM AM PM

RT11 & Union Street Signalized B B E C
RT11 & Main Street Signalized A A D E
RT11 & PPL Entrance Unsignalized B B D C
RT11 & Bell Bend Entrance Unsignalized F F
2" Street & Market Street Signalized B B B F
Front Street & Market Street Signalized B B E E
RT11 & LaSalle Street Signalized A A A A
RTI11 & Orange Street Signalized B B F E
RT11 & Poplar Avenue Signalized B B F D

The LOS calculations for Table 10 are presented in Appendix H. The resulting peak hour

volumes are shown in Figures 18 and 19. The results in Table 10 are similar to Table 9

with almost all intersection requiring mitigation during the AM and PM peak periods.

The mitigation measures to address these intersections are discussed in the following

section.
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Figure 18 - Weekday AM Peak Hour Traffic Volumes (veh/hour): Construction With

Outage
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Figure 19 - Weekday PM Peak Hour Traffic Volumes (veh/hour): Construction With
Outage
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6. Mitigation Measures

Based on the results in Tables 9 and 10, mitigation is required at almost all the
intersections. This section discusses the mitigation measures applied to each intersection

within the study area.
RT 11 and RT239/Union Street

At this intersection signal optimization results in an intersection level of service
comparable to the Future No-Build conditions during the PM peak periods. However,
during the AM peak period, there is heavy demand in the EB and SB directions and the
volumes are high for the single lane approaches. By using the parking lanes for the right
turns from Union St/RT 239 going EB onto RT11 SB, and using the parking lanes along
SB RT 11 intersection will operate at LOS B. This concept is presented in Figure 20.
Table 11 presents the resulting LOS at these intersections. The updated signal settings
and the worksheets for the LOS computations are presented in Appendix 1.

Table 11 — Intersection LOS at RT 11 and RT239/Union Street with Mitigation

Case Base (Target) | Before Mitigation | After Mitigation
Construction AM B C B
Construction PM B C B
Construction, Outage AM B E B
Construction, Outage PM B C B

Route 239

Figure 20 — Mitigzlltion at Union Street/RT 239 and RT 11
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RT 11 and Main Street

At this intersection, by optimizing the signal settings, the operating level of service at this
intersection improves to LOS B, thereby mitigating some of the impacts of the
construction traffic. Additionally, restriping the lanes along RT 11 NB in the PM and
restriping lanes on SB RT 11 in the AM results in LOS A at this intersection. Table 12
presents the LOS at this intersection after mitigation.

Table 12 — Intersection LOS at RT 11 and Main Street with Mitigation

Case Base (Target) | Before Mitigation | After Mitigation
Construction AM A C A
Construction PM A F A
Construction, Outage AM A D A
Construction, Outage PM A E A

The restriping would include converting SB RT 11 to 2 through with a shared left turn
lane and converting the NB RT 11 to 2 through with a shared right turn lane. This
concept is shown in Figure 21. The LOS computations and worksheets are presented in
Appendix 1.

Figure 21 — Mitigation at Main Street and RT 11
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RT 11/East 2™ Street/West Front Street/RT 93/Market Street

This is the one way pair for RT 11 at the RT 93 (Market Street) bridge. Signal
optimization and retiming at East 2™ Street mitigates all impacts. The resulting LOS is
shown in Table 13. The LOS computations and worksheets are presented in Appendix I.
However, at West Front Street, the traffic is heavy along EB RT 93 and NB RT 11 and
requires restriping. Figure 22 shows a concept to restripe this intersection. As shown in
Figure 22, by restricting street parking along RT 11 the capacity to move traffic NB on
RT 11 is increased. Similarly, along RT 93 towards the bridge, an additional through lane
is added. Also the merge further along NB RT 11 and along EB RT 93 would need to be
analyzed to measure any spillback effects. It is important to note that with these
mitigation measures, the intersection is expected to operate only at LOS C during the AM
peak period when an outage is coincident with the construction peak.

Table 13 — Intersection LOS at RT 11/Front St/2"" Street and RT 93 with Mitigation

RT 11/East 2" Street and RT 93/Market Street

Case Base (Target) | Before Mitigation | After Mitigation
Construction AM B B B
Construction PM B F B
Construction, Outage AM B B B
Construction, Outage PM B F B

RT 11/West Front Street and RT 93/Market Street

Construction AM
Construction PM
Construction, Outage AM
Construction, Outage PM

velfocljusilvs]
Slllicie!

WO |

Speed Limit 25

N Market § - E 2nd St

us 11

Speed Limit 35

West Front Street

Figure 22 — Mitigation at RT 93 (Market St) and RT 11 (Front St, 2" Street)
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RT 11 & RT 93 (Orange Street)

At this intersection (Figure 23), the signal optimization improves the level of service.
Table 14 presents the resulting LOS with the updated signal settings. The LOS
computations and worksheets are presented in Appendix 1.

Table 14 — Intersection LOS at RT 11 and RT93/Orange St with Mitigation

Case Base (Target) | Before Mitigation | After Mitigation
Construction AM B D B
Construction PM B F C
Construction, Outage AM B F B
Construction, Outage PM B E D

This intersection is constrained in terms of increasing the capacity by widening or adding
to the intersection. It is located in the center of the Berwick Town where RT 11 has no
shoulder, narrow lanes and commercial establishments on either side that use the center
left turn lane. Using this center lane as shown in Figure 24 is an enticing option, but it
would be challenging in terms of operations and needs discussion.

Speed Limit35

Speed Limit25

Figure 23 — RT 93 (Orange St) and RT 11 (Front St)

RT 11 and Poplar Street

This is another intersection (Figure 24) in downtown Berwick. The signal optimization
improves the level of service and is presented in Table 15. The LOS computations and
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worksheets are presented in Appendix I. However, with the high volumes of traffic
travelling to/from the site and 1-80, the single lane along RT 11 is not sufficient and
results in operating LOS lower than the Future No-Build. Also, as mentioned earlier,
there is limited room for intersection capacity improvements, since there is no shoulder,
and the only option would be to use the center left turn lane, but that would need to be
reversed to handle the AM and PM demands appropriately.

Table 15 — Intersection LOS at RT 11 and Poplar St with Mitigation

Case Base (Target) | Before Mitigation | After Mitigation
Construction AM B F B
Construction PM B E D
Construction, Outage AM B F E
Construction, Outage PM B D D

Poplar Street

Figure 24 — RT 11 & Poplar Street
RT 11 and Bell Bend Site Access
The proposed site access road would require signalization and designation of lanes along

the site entrance to operate acceptably and ensure that the workers can get to/from the site
in a timely fashion. Given the heavy flow in and out of the site during the AM and PM
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respectively, it is recommended that the site access road be set up as a 3 lane road with a
reversible center lane. Also, the signalization would be temporary and last only during

the construction peak periods.
The summary of the mitigation measures is presented in table 16.

Table 16 — Summary of Mitigation Measures

Case Future
Build Construction Construction and Qutage
Intersection PM AM PM AM PM Notes
Signal Signal Signal Signal
Main St Retiming, Retiming, Retiming, Retiming, i
Restriping Restriping | Restriping SB Restriping
SBRT 11 NB RT 11 RT 11 NBRT 11
Signal Sl'gn'a 1
. Retiming Signal Ret} Hng, Signal
Union St L2 - Restriping EB > -
Restriping Retiming . Retiming
SBRT 11 Union, and RT
11 SB
Temporary Temporary Temporary Temporary
signal signal . . signal
Bell Bend . . signal during ) -
durmg' durmg' Construction during
Construction | Construction Construction
2nd St Signgl Signgl Signgl Signal i
Retiming Retiming Retiming Retiming
Signal Signal Signal Signal
Retiming, Retiming, Retiming, Retiming, o
Front St Restriping | Restriping | Restriping SB | Restriping | Mitigation
SBRT 11 | EBRT93 RT 11 EBRT 93 | attains LOS
values shown
LOS B LOS B LOS C LOS B and not the
Future No Build
Poplar Signal Signal Signal Signal level of service,
Retiming Retiming Retiming Retiming | LOS B.
LOS B LOSD LOSE LOSD Any additional
mitigation needs
Orange St Signgl Signgl Signal Signal Signal discussion
Retiming Retiming Retiming Retiming Retiming
LOS B LOS B LOSC LOS B LOSD
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7. Summary

The duration of the major impact period, when one considers the construction activity
profile and the months on either side of it, is estimated to be 18-24 months long.

The primary measures considered and recommended for the “construction phase peak”
are:

> Signal retiming at the intersections of RT 11 (2™ Street) & RT 93 (Market Street)
will retain the “future no build” level of service;

» Signal retiming combined with removing of parking and/or re-designation of
movements by lane will enable the “future no build” level of service to be attained
at other intersections (RT 11 & Main Street, RT 11 & Union Street);

» At some intersections (RT 11 (Front Street) & RT 93 (Market Street), RT 11 and
Polar Street, and RT 11 & RT 93 (Orange Street)), the traffic volumes combined
with the restrictions on the geometry make it impossible to mitigate enough to
attain the “future no build” levels but do allow intersection operation at LOS E or
better during the both peaks;

» 1In one case (RT 11 & Poplar Street), it is assumed that some traffic from the side
street will find alternate paths (readily available) because of the delays otherwise
encountered. This will load traffic onto Route 11 from Mercer Street, leading to
signalization there for system considerations (including the need to serve the
minor street, and potential for blockages);

» The Bell Bend entrance along Route 11 carries very significant flows arriving
from both directions in the AM (and departing in the PM), leading to a treatment
that will require (a) signalization during the construction phase, (b) redesignation
or realignment of through lanes on Route 11 during this same period to allow
right turn lanes from WB Route 11 into the site & right turn lane onto SB Route
11 from the site, and (c) internal to the site, a three-lane road with one reversible
lane (by time of day) for the construction worker traffic.

These findings now have to be discussed with the local and state agencies, and then
presented.

As part of that dialog, the following information has to be emphasized:
1. The construction phase peak, particularly combined with an outage, will lead to
traffic impacts that cannot be fully mitigated, in the sense of always attaining the
“future no build” levels of service;
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2. Reduction of parking — even only for peak hours — is logically a concern.
Likewise, channeling two lanes of traffic into one heavily loaded lane is a
concern, even if this is done away from the intersections.

3. Further, the addition of at least one signal (Route 11 & Mercer) to avoid
blockages and allow side street access (e.g. for system considerations) will need
discussion;

4. The temporary treatments at the Bell Bend entrance on Route 11, including
signalization, will need to be reversed after the peak of construction;

5. There are nominally other solutions, such as routing westbound traffic along
Route 93 to Route 487 and then southbound towards I-80, but this is unattractive
because (a) the extra trip lengths incurred, and (b) the existence of a T-
intersection at the intersection of Routes 93 and 487, so that the impact area is at
best transferred;

6. Some alternatives including busing from remote parking fields were considered,
but the operational issues involved with these lead to the conclusion that at this
point, the most practical and effective mitigation approach is as described above.

With regard to the overall traffic plan, the proposed site includes a parking lot to handle
all the expected construction traffic demand. The security checkpoints onsite are not
expected to result in any spillback onto Route 11.

In short, there are traffic impacts during the construction phase that cannot be fully
mitigated, although operational levels of service can generally be attained. In the “Future
Build” condition, with the new Bell Bend unit operational, all traffic impacts can be
mitigated simply by signal optimization.
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