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Interstate 81 Exit 44 S.R. 0465 Traffic Analysis Report

Executive Summary

The S.R. 0081 Exit 44 interchange is in South Middleton Township, Cumberland County,
PA. Its current configuration is a diamond. At Exit 44, S.R. 0081 is grade separated,
crossing above S.R. 0465 (Allen Road). S.R. 0081 and S.R. 0011 are on a geographical
east-west course, even though they are marked as north/south routes. S.R. 0465 is
approximately perpendicular to the interstate in a north-south course. The intersections
in the study area are:

S.R. 0465 at S.R. 0011 (Ritner Highway)
S.R. 0465 at Logistics Drive
S.R. 0465 at S.R. 0081 Southbound Ramps
S.R. 0465 at S.R. 0081 Northbound Off Ramp/T-410 (Commerce Avenue)
. S.R. 0465 at T-469 (Alexander Spring Road)
b S.R. 0465 at True Temper Drive
S.R. 0465 at Ames Drive
S.R. 0465 at S.R. 3023 (Walnut Bottom Road).

This study investigated and identified improvement strategies for maintaining acceptable
traffic operations at the above intersections in the S.R. 0465 corridor. The scope of this
study was to obtain acceptable levels of service for the corridor in the design year of
2026. The design year is based on an assumed opening year of 2006 for the Exit 44
interchange improvements.

Trip generation played a large role in determining the viability of alternatives. A base
year of 2002 was established for this project. Existing traffic data was collected from
Automatic Traffic Recorders (ATRs) and turning movement counts. Once the existing
data was collected, data was projected using a compound growth rate of 2.4% per year
for 6 years until 2006. After 6 years, a lower compound growth rate-1.0% per year-was
applied to the background growth to the design year. Afier the background growth was
projected, the trips generated from the parcels of land to be developed for the build out
scenario were added to the 2026 expected volumes. Two interchange alternatives were
evaluated.

Interchange Alternative #1: Widened Diamond

This interchange alternative provides eight lanes for S.R. 0465 under rebuilt
bridges for S.R. 0081. Two left-turn lanes and two through lanes are provided in
each direction between the intersections with the S.R. 0081 ramps.

The S.R. 0081 southbound off-ramp provides two left-turn lanes and one right-
turn lane, with the right-turn lane having its own designated receiving lane on
S.R. 0465 northbound. The S.R. 0081 northbound off-ramp has one right-turn
and one lefi-turn lane.

{4} Gannett Fleming
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SR, 0465 northbound. The S.R. 0081 northbound off-ramp has one right-turn
and one left-turn lane.

Interchange Alternative #2: Loop Ramp in SW Quadrant

This interchange alternative provides six lanes for S.R. 0465 under rebuilt bndges
for S.R. 0081. S.R. 0465 southbound traffic destined for S.R. 0081 northbound
would use a one-lane loop ramp in the southwest quadrant of the interchange.
SR. 0465 northbound traffic destined for S.R. 0081 southbound would use a
single lefi-turn lane. S.R. 0465 northbound traffic heading to S.R. 0081
northbound would use the existing S.R. 0081 northbound on-ramp. This would
result in two ramps merging onto S.R. 0081 northbound.

Under the S.R. 0081 bridges, two through lanes would be provided in each
direction for S.R. 0465. On the northbound side, a single lefi-turn lane would be
provided. On the southbound side, a single deceleration lane would be provided
in advance of the one-lane loop ramp.

The S.R. 0081 southbound off-ramp would provide two left-turn lanes and two
right-turn lanes. The S.R. 0081 northbound off-ramp has one left-turn lane and
shared through/right-turn lane, and would be realigned to intersect with East
Commerce Avenue.

The relocated S.R. 0081 northbound off-ramp would cut off the current access of
Whirlpool and future developments to West Commerce Avenue. This alternative
proposes an access road for traffic to reach Alexander Spring Road to S.R. 0465
to reach the interchange.

Based on the alternatives analysis, Interchange Alternative #2 (Loop Ramp in SW
Quadrant), has been identified as the preferred interchange configuration. Further

evaluation and capacity analysis for this interchange alternative is included in this report.

Once the 2026 volumes were determined, capacity analyses were completed for

intersections using the methodologies set forth in the 2000 Highway Capacity Manual
and with the assistance of the Highway Capacity Software (HCS). Both 2002 existing
and 2026 forecasted traffic volumes were evaluated. The 2002 and 2026 AM and PM

volumes were used in the analysis.
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In the design year 2026 the intersections will experience acceptable levels of service in
the 1dentified time periods.

Intersection AMLOS PMLOS
SRH(:{;II1 L{g};;tner D D
Logistics Drive C
S.R. 0081 SB Ramps C D

S.R. 0081 NB Ramps N/A N/A
Commerce Avenue C C
Alexander Spring Road C C
True Temper Drive B k:
Ames Drive B B
Walnut Bottom Road B D
[ Gonnett Fieming ES-3
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Introduction

The S.R. 0081 Exit 44 interchange is located in South Middleton Township, Cumberland
County, PA. Its current configuration is a diamond. At Exit 44, S.R. 0081 is grade
separated, crossing above S.R. 0465. S.R. 0081 and S.R. 0011 are on a geographical
east-west course even though they are marked as north/south routes. S.R. 0465 is
approximately perpendicular to the interstate in a north-south course. The intersections
in the study area are:

S.R. 0465 at S.R. 0011 (Ritner Highway)

S.R. 0465 at Logistics Drive

S.R. 0465 at S.R. 0081 Southbound Ramps

S R. 0465 at S.R. 0081 Northbound Off Ramp/T-410 (Commerce Avenue)
S.R. 0465 at T-469 (Alexander Spring Road)

S.R. 0465 at True Temper Drive

S.R. 0465 at Ames Drive

S.R. 0465 at S.R. 3023 (Walnut Bottom Road).

S.R. 0011 and Logistics Drive are to the north of the interchange while the other
intersections are to the south of the interchange. Currently S.R. 0011, Logistics Drive,
S.R. 0081 southbound and northbound ramps are signalized. Commerce Avenue,
Alexander Spring Road, True Temper Drive, Ames Drive and S.R. 3023 are
unsignalized.

This study investigated and identified improvement strategies for maintaining traffic
operations at the above intersections in the S.R. 0465 corridor. The scope of this study
was to obtain acceptable levels of service for the corridor in the design year of 2026. The
design year is based on an assumed opening year of 2006 for the interchange
improvements.

-1-
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Trip Generation

Trip generation played a large role in determining the viability of alternatives. Existing
traffic data was collected from Automatic Traffic Recorders (ATR) and turning
movement counts. Once the existing data was collected, data was projected using a
compound growth rate of 2.4% per year for 6 years until 2008. After 6 years, a lower
compound growth rate -1.0% per year- was applied to the background growth to the
design year. After the background growth was projected, the trips generated from the
parcels of land to be developed for the build out scenario were added to the 2026
expected volumes.

Within the design year parameters, this corridor is forecasted to reach full build out of all
parcels that access S.R. 0465. The land use is mixed between light industrial, industrial
park, warehouse, commercial and professional office. Based on these uses, trip
generation rates for the industrial park, light industrial, warehouse and office land uses
were developed based on the square footage of the proposed structures on the property (if
plans were available) or on the acreage of the parcel (in the absence of formalized plans).
The number of trips generated by the parcel was determined using a ratio of employees to
building square footage (1:4500). This ratio was identified by the design team to provide
more realistic trips generated compared to the ITE Trip Generation Manual. For the bank
parcel, trip generation rates from ITE were applied based on the number of drive through
lanes. For the medical parcel, the trip generation was developed using the number of
beds that the proposed hospital would contain. The trips generated were applied to the
expected opening date of 2006. The growth rate for the period from 2002 to 2006 was
applied at 2.4% per year. After the opening, the background volumes continued to be
increased at the rate of 1% per year, while the development traffic remained the same.
Appendix A contains the trip generation estimates that were developed. Based on the
turning movement counts that were performed, percentages of traffic distribution were
identified for each intersection and the trips shown in Appendix A were distributed onto
the network based on those percentages.

-2
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Alternative Analysis
Two interchange alternatives were evaluated.

Interchange Alternative #1: Widened Diamond

This interchange alternative provides eight lanes for S.R. 0465 under rebuilt
bridges for S.R. 0081. Two left-turn lanes and two through lanes are provided in
each direction between the intersections with the S.R. 0081 ramps.

The S.R. 0081 southbound off-ramp provides two lefi-turn lanes and one right-
turn lane, with the right-turn lane having its own designated receiving lane on
SR. 0465 northbound. The S.R. 0081 northbound off-ramp has one right-turn
and one left-turn lane.

Interchange Alternative #2: Loop Ramp in SW Quadrant

This interchange alternative provides six lanes for S.R. 0465 under rebuilt bridges
for SR. 0081. S.R. 0465 southbound traffic destined for S.R. 0081 northbound
would use a one-lane loop ramp in the southwest quadrant of the interchange.
SR. 0465 northbound traffic destined for S.R. 0081 southbound would use a
single left-turn lane. S.R. 0465 northbound traffic heading to S.R. 0081
northbound would use the existing S.R. 0081 northbound on-ramp. This would
result in two ramps merging onto S.R. 0081 northbound.

Under the 1-81 bridges, two through lanes would be provided in each direction for
S.R. 0465. On the northbound side, a single left-turn lane would be provided. On
the southbound side, a single deceleration lane would be provided in advance of
the one-lane loop ramp.

The S.R. 0081 southbound off-ramp provides two lefi-turn lanes and two right-
turn lanes. The S.R. 0081 northbound off-ramp has one left-turn and one shared
through/right lane, and would be realigned to intersect with East Commerce
Avenue.

The relocated S.R. 0081 northbound off-ramp would cut off the current access of
Whirlpool and future developments to West Commerce Avenue. This alternative
proposes an access road for traffic to reach Alexander Spring Road to S.R. 0465
to reach the interchange.

-3-
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Based on the alternative analysis, Interchange Alternative #2 (Loop Ramp in SW
Quadrant), has been identified as the preferred interchange configuration. Further
evaluation and capacity analysis for this interchange alternative is included in this report.

Capacity Analysis

Once the 2026 volumes were determined, capacity analyses were completed for
intersections (Exhibit 1) using the methodologies set forth in the 2000 Highway Capacity
Manual with the assistance of the Highway Capacity Software (HCS). Both 2002
existing and 2026 forecasted traffic volumes were evaluated for these analyses. Exhibits
2, 3 and 4 show the 2002 and 2026 AM and PM volumes included in the analysis. See
Appendices B, C and D for capacity analysis worksheets.

The following sections describe the operational and geometric conditions of the
intersections included in the study area.

-4-
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SHORT REPORT
[General Information Site Information
Analyst EER intersection ALLEN & 81 NB RAMP
| Agency or Co.  GANNETT FLEMING, INC. rea Type All other areas
| |Date Performed 5/14/03 urisdiction CARLISLE
‘ Time Period AM PEAK nalysis Year 2026
. e —
} Volume and Timing Input
i EB ~ WB NB SB
LT | TH JRT J LT J TH|JRT J LT | TH } RT | LT J TH | RT
[Num. of Lanes 0 1 0 0 0 0 0 1 0 1 1 0
fLane group LTR T L T
i Volume (vph) 360 1 1240 190 990 1890
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! 9 = Y= Y= Y=6_ |Y=6_  |Y= Y=
rs) = 0.25 ] Cycle Length C =" 103.0
/, Control Delay, and LOS Determination
EB WB NB SB
Adj. flow rate 666 211 1100 |989
jLane group cap. 282 589 870 1333
v/C ratio 2.36 0.36 1.26 10.74
[Green ratio 0.17 0.37 0.71 }0.71
unit. delay d1 43.0 23.6 11.5 | 9.2
[Delay factor k 0.50 0.50 0.50 |o.50
Ilncrem. delay d2 |623.6 1.7 128.2 | 3.8
IPF factor 1.000 1.000 1.000 }1.000
Control delay 666.6 25.3 139.7 [13.0
jLane group LOS F C F B
Apprch. delay 666.6 25.3 78.7
Approach LOS F C E
Intersec. delay 207.6 Intersection LOS F
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1¢
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Interstate 81 Exit 44 S.R. 0465 Traffic Analysis Report
S.R. 0465 at S.R. 0011 (Ritner Highway)

Existing
This intersection is a four-leg signalized intersection. S.R. 0011 is slightly skewed on
both the east and west approach to S.R. 0465. The existing lane configurations are as

follows:

Northbound S.R. 0465 - Single left-turn lane, single shared through/right-turn lane.
Southbound S.R. 0465 — Single lefi-turn lane, single shared through/right-turn lane.
Eastbound S.R. 0011 — Single left-turn lane, single shared through/right-turn lane.

Westbound S.R. 0011 — Single left-turn lane, single shared through/right-turn lane.

This signal operates with four phases during the analysis periods. During the AM peak
period the cycle length is 95 seconds; for other time periods the cycle length is 70
seconds. The intersection operates at a level of service “D” for the AM peak period and

“F” for the PM peak period.

Proposed

For the proposed condition in the year 2026 the lane configurations are as follows:

Northbound S.R. 0465 — Double left-turn lane, single through lane, single shared
through/right-turn lane.

Southbound S.R. 0465 — Single lefi-turn lane, single through lane, single shared
through/right-turn lane.

Eastbound S.R. 0011 — Single left-turn lane, single through lane, single right-turn lane.
Westbound S.R. 0011 — Double left-turn lane, single through lane, single shared
through/right-turn lane.

This signal will operate with four phases during all of the analysis periods. During the
PM peak period the cycle length will be 125 seconds; for other time periods the cycle
length will be 120 seconds. The intersection is forecasted to operate at a level of service
“D” for both the AM and PM peak periods.
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S.R. 0465 at Logistics Drive

Existing
This intersection forms a “T” intersection with S.R. 0465. Currently, this signal is in
place but not functioning.

Proposed

For the proposed condition in the year 2026 the lane configurations are as follows:

Northbound S.R. 0465 - Single through lane, single shared through/right-turn lane.
Southbound S.R. 0465 — Single lefi-turn lane, two through lanes.
Westbound Logistics Drive — Single lane for all turns.

This signal will operate with two phases during the analysis periods. During the PM peak
period the cycle length will be 125 seconds; for other time periods the cycle length will
be 120 seconds. The intersection is forecasted to operate at a level of service “C” for
both the AM and PM peak periods.
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| S.R. 0465 at S.R. 0081 Southbound Ramps
Existing

This intersection is a four-leg signalized intersection. The existing S.R. 0081 southbound
off-ramp is skewed acutely with northbound S.R. 0465. The existing S.R. 0081
southbound on-ramp is skewed obtusely with southbound S.R. 0465. The existing lane

configurations are as follows:

Northbound S.R. 0465 - Single left-turn lane, single through lane.

Southbound S.R. 0465 — Single shared through/right-turn lane.

S.R. 0081 Southbound Off-Ramp - Single shared through/left-turn lane, single right-turn
] lane.
[ S.R. 0081 Southbound On-Ramp — Single departure lane.

;}g‘é‘ This signal operates with seven phases during all analysis periods and has two
il emergency pre-emption phases. Specific timing information was not available; however,
the timings were based on the maximum allowable time obtained from the permit sheets.
Based on developed existing cycle lengths of 76 seconds for the AM peak period and 84
seconds for the PM peak period a level of service “C” was obtained for the AM peak

period and a level of service “D” was obtained for the PM peak period.

Proposed

For the proposed condition in the year 2026 the lane configurations are as follows:

i Northbound S.R. 0465 — Single left-turn lane, two through lanes.

Southbound S.R. 0465 — Three through lanes, free right-turn lane.

S.R. 0081 Southbound Off-Ramp — Double left-turn lane, double right-turn lane.
S.R. 0081 Southbound On-Ramp — Single departure lane.

This signal will operate with three phases during all of the analysis periods. During the
PM peak period the cycle length will be 125 seconds and for all other time periods the
cycle length will be 120 seconds. The intersection is forecasted to operate at a level of
service “C” for the AM peak period and “D” for the PM peak period.
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S.R. 0465 at Alexander Spring Road

Existing

This intersection is a four-leg unsignalized intersection. Alexander Spring Road
intersects northbound S.R. 0465 obtusely and southbound S.R. 0465 approximately
perpendicularly. The existing lane configurations are as follows:

Northbound S.R. 0465 - Single lane for all turns.

Southbound S.R. 0465 — Single lane for all turns.

Eastbound Alexander Spring Road — Single lane for all turns.

Westbound Alexander Spring Road — Single shared through/left-turn lane, single right-
turn lane.

Proposed

For the proposed condition in the year 2026 the intersection will be signalized and have
the following lane configurations:

Northbound S.R. 0465 — Single left-turn lane, single shared through/right-turn lane.
Southbound S.R. 0465 — Single lefi-turn lane, single through lane, single right-turn lane.
Eastbound Alexander Spring Road ~ Single left-turn lane, single shared through/right-
turn lane.

Westbound Alexander Spring Road— Single shared through/left-turn lane, free right-turn
lane.

This signal will operate with four phases during the analysis periods. During the PM
peak period the cycle length will be 125 seconds, and for all other time periods the cycle
length will be 120 seconds. The intersection is forecasted to operate at a level of service
“C” for the AM and PM peak periods.

-14 -

This document and information are confidential pursuant to 75 PA. C.S. 3754 and 23 U.S.C. 409 and may not be published,
reproduced, released or discussed without written permission of the PA Department of Transportation.




7L

PEMNNDOT

Interstate 81 Exit 44 S.R. 0465 Traffic Analysis Report

S.R. 0465 at True Temper Drive
Existing

This intersection is an unsignalized “T” intersection. True Temper Drive intersects S.R.
0465 approximately perpendicular. The existing lane configurations are as follows:

Northbound S.R. 0465 - Single lane for all turns.
Southbound S.R. 0465 — Single lane for all turns.
Eastbound True Temper Drive — Single lane for all turns.

Proposed

For the proposed condition in the year 2026 the intersection will remain unsignalized and
have the following lane configurations:

Northbound S.R. 0465 — Single through lane, center left-turn lane.
Southbound S.R. 0465 — Single lane for all turns.
Eastbound True Temper Drive — Single lane for all turns.

The intersection is forecasted to operate at a level of service of “B” for the AM peak
period and “C” for the PM peak period.

S.R. 0465 at Ames Drive
Existing

This intersection is an unsignalized “T” intersection. Ames Drive intersects S.R. 0465 on
a horizontal curve to the right. The existing lane configurations are as follows:

Northbound S.R. 0465 - Single lane for all turns.
Southbound S.R. 0465 — Single lane for all turns.
Eastbound Ames Drive — Single lane for all turns.

Proposed

For the proposed condition in the year 2026 the intersection will remain unsignalized and
have the following lane configurations:

Northbound S.R. 0465 — Single through lane, center left-turn lane.
Southbound S.R. 0465 — Single lane for all turns.
Eastbound Ames Drive - Single lane for all turns.

The intersection is forecasted to operate at a level of service of “B” for the AM peak and
PM peak periods.
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S.R. 0465 at Walnut Bottom Road

Existing
This intersection is an unsignalized “T” intersection. Walnut Bottom Road intersects
S.R. 0465 at a slight skew. The existing lane configurations are as follows:

Southbound S.R. 0465 — Single lane for all turns.
Eastbound Walnut Bottom Road — Single lane for all turns.
Westbound Walnut Bottom Road — Single lane for all turns.

Proposed

For the proposed condition in the year 2026 the intersection will be signalized and have
the following lane configurations:

Southbound S.R. 0465 — Single left-turn lane, single right-turn lane.
Eastbound Walnut Bottom Road — Single left-turn lane, single through lane.
Westbound Walnut Bottom Road — Single through lane, free right.

This signal will operate with three phases during the analysis periods. During the PM
peak period the cycle length will be 125 seconds and for all other time periods the cycle
length will be 110 seconds. The intersection is forecasted to operate at a level of service
“B” for the AM peak period and “D” for the PM peak period.
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Summary

In the year 2026 all of the intersections will experience acceptable levels of service for
operation in all identified time periods. The following three exhibits show the existing,
projected no build, and projected build overall intersection levels of service. Detailed
lane group levels of service and v/c ratios can be found in Appendix E.

AASHTO Queue Analysis Results can be found in Appendix F.

Exhibit 5: 2002 Existing Overall Intersection Level of
Service for S.R. 0465
~ Intersection AMLOS | PMLOS
S.R. 0011 (Ritner
Highway) - ¥
Logistics Drive N/A N/A
S.R. 0081 SB Ramps C D
S.R. 0081 NB Ramps B C
Commerce Avenue* WB-B,EB-F WB-C,EB-F
Alexander Spring Road* WB-C,EB-F WB-C,EB-E
True Temper Drive* EB-B EB-B
Ames Drive* EB-A EB-B
Walnut Bottom Road* SB-C SB-C

*Denotes Unsignalized Intersections

Exhibit 6: 2026 Projected No Build Overall Intersection
Level of Service for S.R. 0465
Intersection AM LOS PMLOS
S.R. 0011 (Ritner F v
Highway)
Logistics Drive F F
S.R. 0081 SB Ramps F F
S.R. 0081 NB Ramps F F
Commerce Avenue* WB-F,EB-F WB-F,EB-F
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Exhibit 6: 2026 Projected No Build Overall Intersection
Level of Service for S.R. 0465
Intersection . AMLOS | PMLOS
Alexander Spring Road* WB-F,EB-F WB-F,EB-F
True Temper Drive* EB-B EB-C
Ames Drive* EB-B EB-B
Walnut Bottom Road* SB-F SB-F

*Denotes Unsignalized Intersections

Exhibit 7: 2026 Projected Level of Service for S.R. 0465
~ Intersection AMLOS | PMLOS
S.R. QOll (Ritner D
Highway)

Logistics Drive C C
S.R. 0081 SB Ramps ¢ D
S.R. 0081 NB Ramps N/A N/A

Commerce Avenue C C
Alexander Spring Road C &
True Temper Drive* B C
Ames Drive* B B
Walnut Bottom Road B D

*Denotes Unsignalized Intersections
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