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EXECUTIVE SUMMARY

The purpose of this study is to examine the potential traffic impact of the proposed Zieger Tract
Residential Development on the surrounding transportation system in Upper Dublin Township,
Montgomery County, Pennsylvania. Upon completion of the traffic impact study the following
has been determined:

o The site for the proposed development is located on the southern side of Welsh Road (S.R.
0063) between Dreshertown Road (S.R. 2024) and Jamrettown Road. The proposed
development will consist of 41 single-family homes,

o Access fo the proposed site will be provided by one (1) full-access driveway to the external
roadway, located on the western side of Dreshertown Road (S.R. 2024), approximately 860 feet
south of the centerline of Welsh Road (S.R. 0063), The proposed development will also share
internal access with the existing residential development to the south via Harrington Road.

¢ The proposed development will generate 39 new vehicle-irips during the weekday A.M. peak
hour (approximately 1 new vehicle-trip every 2 minutes) and 48 new vehicle-trips during the
weekday P.M. peak hour (less than 1 new vehicle-trip every minute).

o Under 2008 Projected Conditions, all approaches and turning movements at the study area
intersections and proposed site driveways will continue to operate at the saine LOS as 2008
Base Conditions or at LOS D or better during the weekday A.M. and P.M. peak hours, except
for the eastbound approach at the proposed site driveway on Dreshertown Road, will operate
at LOS F during the weekday AM. and P.M. peak hours. This LOS deficiency represents
conditions for the proposed driveway approaches only and are primarily due to the large
number of through vehicles on Dreshertown Road. Any delay or queuing expetrienced at
these approaches will be for site-related vehicles, and will be contained on-site and not on
Dreshertown Road. It is TPD’s opinion that the only improvement to achieve LOS D or
better for all movements is the installation of a traffic signal at the proposed driveway
location on Dreshertown Road. However, PennDOT Signal Warrant (xi), the Peak Hour
Volume Warrant, will not be satisfied for the proposed driveway location intersection.

¢ TPD has made the following recommendations in relation to the proposed development:

o With the development of the proposed site, the northbound leg (private driveway) of the
intersection of Welsh Road and Dresher Road will be eliminated. Currently the
northbound leg has its own phase in the existing signal timings. Therefore, the signal at
the intersection of Welsh Road and Dresher Road should be modified (i.e. signal retiming
and equipment) due to the elimnination of the existing northbound approach from the
signal;

¢ Coordinate with the Prudential Eastern Home Office with regards to the planned
widening of Dreshertown Road, in order to construct a 75-foot long left-turn lane on
northbound Dreshertown Road;

¢ Construct a 175-foot long deceleration lane with a 75-foot long taper on southbound
Dreshertown Road at the proposed site driveway;

¢ Provide 35-foot (minimum) turning radii at the proposed site driveway in order to
facilitate safe and efficient ingress and egress to/from the proposed site.



TABLE A

LEVEL OF SERVICE (DELAY) SUMMARY

WEEKDAY AM PEAK HOUR
AM LOS (DELAY)
Intersection Movement 2006 2008 2008
Existing Base* Projected**
EBL B A A
EBTR E B B
WBIL F(108.1) B B
Welsh Road & WBTR B B B
Jarrettown NB E - -
Road/Village Road | NBLT -- D D
NBR - D D
SB b D D
ILOS D B C
EB B C D
WBLT C D -
WBT - -- D
Welsh Road & ‘ﬁR i i A
Dresher Road SBL 5 5 S
SBLT E D -
SBR C A B
ILOS C C D
EB D -- --
EBT - D D
EBR -- B B
Welsh Road & WBL D D D
Dreshertown Road WBT A A A
NBL D D D
NBR D D D
ILOS C C C
Jarrettown Road & EB B B B
Holly Hill Lane NBL A A A
Dreshertown Road & EB - - F
Proposed Driveway | NBL - - A

¥ = With Prudential Improvements
** = Wiih Site-Relaled Recommendations




TABLLE B

LEVEL OF SERVICE (DELLAY) SUMMARY

WEEKDAY PM PEAK HOUR
PM L.OS (DELAY)
Intersection Movement 2006 2008 2008
Existing Base* Projected**
EBL B D D
EBTR C B B
WBIL D B B
Welsh Road & WBTR C D D
Jarrettown NB D - -
Road/Village Road NBLT - D D
NBR - D D
SB E D D
ILOS C C C
EB B C D
WBLT D F(99.9) -
WBT -- - D
Welsh Road & “;J%R E i A
Dresher Road SBL F1213) Z )
SBLT F(120.6) E .
SBR B B C
ILOS E E D
EB E - --
EBT -- E E
EBR - B B
Welsh Road & WBL F(135.0) E E
Dreshertown Road WBT A A A
NBL D D D
NBR C B B
ILOS D D D
Jarrettown Road & EB B B B
Holly Hill Lane NBL A A A
Dreshertown Road & EB -- - F
Proposed Driveway NBL - -~ A

* = With Prudential Improvements
** = With Sile-Relaled Recommendations
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INTRODUCTION

Traffic Planning and Design, Inc. (TPD) has completed a traffic impact study (TIS) for the proposed
Zieger Tract Residential Development in Upper Dublin Township, Montgomery County, PA. As
shown in Figure [, the site for the proposed development is located on the southern side of Welsh
Road (S.R. 0063) between Dreshertown Road (S.R. 2024) and Jarrettown Road. As shown in
Figure 2, the proposed development will consist of 41 single-family homes.

EXISTING ROAD NETWORK

A survey of the existing roadway system in the study area is as follows:;

Welsh Road (S.R. 0063) is a four-lane, urban principal arterial roadway with a posted
speed limit of 45 m.p.h. in the vicinity of the proposed site. Welsh Road has separate
eastbound and westbound left-turn lanes at its signalized intersection with Jarrettown
Road/Village Road. Welsh Road has a separate westbound right-turn lane at its signalized
intersection with Dresher Road. Welsh Road has a separate westbound lefi-turn lane at its
signalized intersection with Dreshertown Road. The pavement and lane markings are in
good condition.

Dreshertown Road (S.R. 2024} is a two-lane, north-south urban minor arterial roadway
with a posted speed limit of 40 m.p.h. in the vicinity of the proposed site. Dreshertown
Road has separate northbound dual left-turn lanes and a separate northbound right-turn lane
at its signalized intersection with Welsh Road. The pavement and lane markings are in
good condition.

Dresher Road is a four-lane, north-south arterial roadway with a posted speed limit of 35
m.p.h. in the vicinity of the site, At its signalized intersection with Welsh Road,
southbound Dresher Road has a separate lefi-tumn lane, a separate through/left lane, and a
separate right-tumn lane. The pavement and lane markings are in good condition.

Jarrettown Road is a two-lane, north-south collector roadway with a posted speed limit of
35 mp.h, in the vicinity of the site. At its signhalized intersection with Welsh Road and
Village Road, Jatrettown Road forms the northbound approach. The pavement is in fair
condition and the lane markings are in good condition.

Village Road is a two-lane, north-south local roadway with no posted speed limit in the
vicinity of the proposed site. At its signalized intersection with Welsh Road and Farrettown
Road, Village Road forms the southbound approach. The pavenient and lane markings are
in good condition.

Holly Hill Lane is a two-lane, cast-west local roadway with no posted speed limit in the
vicinity of the proposed site. Holly Hill Lane forms an unsignalized “T”-intersection with
Jarrettown Road, with the eastbound Holly Hill Lane as the STOP-controlled approach.
The pavement is in good condition and there are no lane markings.

The existing lane configurations and intersection controls are depicted in Figure 3. Study
area photographs are included in Appendix A.




SITE ACCESS

Access to the proposed site will be provided by one (1) full-access driveway to the external
roadway, located on the western side of Dreshertown Road (S.R. 2024), approximately 860 feet
south of the centerline of Welsh Road (S.R. 0063). The proposed development will also share
internal access with the existing residential development to the south via Harrington Road.

SIGHT DISTANCE ANALYSIS

A sight distance analysis was performed for the proposed site driveway. The existing continuous
sight distances for exiting vehicles and vehicles entering via left-turn movements were measured
and compared to the continuous sight distance standards for local roads as specified in Publication
13M (DM-2), Chapter 2, "Design Elements and Design Controls," July, 2002. Due to the fact that
Publication 13M (DM-2) does not have criteria regarding the required sight distance to the rear of a
vehicle entering via a lefi-turmn inovement (approaching from the same direction), the existing sight
distance for the movement was compared to PennDOT’s safe stopping sight distance (SSSD)
standards as calculated by the following equation:

SSSD = 1.47VT + V/[30(f+g)]

SSSD = safe stopping sight distance (acceptable sight distance)
V = 85th Percentile Speed

T = Perception Reaction Time of Driver (2.5 seconds)

f = Coefficient of Friction for Wet Pavements (average of 0.30)
g = Percent of Roadway Grade Divided by 100

PennDOT’s safe stopping sight distance standards exceed the stopping sight distance requirements
as specified in A Policy on Geometric Design of Highways and Streets, of the American
Association of State Highway and Transportation Officials (AASHTO), Chapter 111, “Elements of
Design,” 2001.

Table 1 shows the PennDOT required and existing sight distances at the proposed Dreshertown
Road Driveway for vehicles entering and exiting the site.
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TABLE 1
SIGHT DISTANCE ANALYSIS - DRESHERTOWN ROAD

Posted : Sight Distances (feef)
Direction Speed Grade
0 2
L pn) | 7 ISD EXIST
Exiti“g To the Left 40 -1 445 650
Movements | T, the Right | 40 +1 445 695
Approaching
Same 40 +1 319’ 650
LEntering Direction
Left-Turns | Approaching
Opposite 40 -1 325 650
Direction
ISD = Intersection Sight Distance (Pub. 13M (DM-2)) 1. Grade Approaching Driveway
SSSD =PennDOT Safe Stopping Sight Distance 2. Based on Posted Speed Limit
EXIST = Existing (measured) Sight Distance 3. Utilizing SSSD

As shown in Table I, the sight distances at the proposed Dreshertown Road Driveway will satisfy
PennDOT sight distance requirements.

PLANNED ROADWAY IMPROVEMENTS

Based on a review of the PennDOT 12-Year Plan and the DVRPC Transportation Improvement
Program (TIP), there are no planned roadway improvements that will affect the intersections in the
study area. Based on TPD’s experience in Upper Dublin Township, and a conversation with
Township Staff, the following roadway improveinents are planned near the study area intersections:

e As outlined in the Traffic Impact Study for the Prudential Eastern Home Office (Phases 1
through 5), dated December 1998, the following improvements (not yet constructed) are
scheduled at the study area intersections as part of that development;

o A separate EB Welsh Road right—tﬁrn lane at the intersection of Welsh Road and Dreshertown
Road;

¢ An additional EB Welsh Road through/right lane at the intersection of Welsh Road and
Jarrettown Road;

°» A separate NB Jarrettown Road right-turn lane at the intetsection of Welsh Road and
Jarrettown Road;

o With the construction of Phase 5, a driveway will be constructed on the eastern side of
Dreshertown Road, approximately 2,200 feet south of the centerline of Welsh Road. With
this driveway, widening is proposed on the eastern side of Dreshertown Road, from the
driveway to Welsh Road.



¢ Dresher Road Project - Construction of this project was recently completed. This project

upgraded the section of Dresher Road between Horsham and Welsh Roads (Routes 463 and
63) in Horsham Township. This project included the following:

Reconstruction of the entire roadway fromn Welsh to Horsham Roads

Adding a lane in each direction and providing a left twn lane at the signalized
intersections (at Welsh, Walnut Grove, Witmer and Horsham Roads)

Reprofiling the roadway to improve the drive and sight distance
Upgrading traffic signal technology for all applicable intersections

Construction of two reinforced concrete retaining walls between Fair Oaks Avenne and
Pine Avenue and between Pine Avenue and Hill Avenue

Construction of bike lanes in each direction along Dresher Road from Welsh Road to
New Road

Stormwater management improvements throughout the project length from Welsh to
Horsham Roads

Bridge reconstruction of the Dresher Road Bridge over the Pennypack Creck

*+  Welsh Road widening - It is TPD’s understanding that the bridge on Welsh Road over the

Pennsylvania Turnpike will be widened in the future. The following improvements will be
constructed in conjunction with the planned bridge widening:

TPD has included the improvements outlined under the Prudential Eastern Home Office (above) for

Construct an additional EB Welsh Road through lane from Blair Mill Road to Twining
Road. The through lane will terminate to a dedicated right turn lane at its intersection
Twining Road.

Construct an additional WB Welsh Road through lane from approximately 400 feet
east of Twining Road to Computer Avenue,

Construct a NB Twining Road right-turn lane at Route 63.

all future (base and projected) conditions.

EXISTING TRAFFIC VOLUMES

Manual traffic counts were conducted during the weekday morning (7:00-9:00 A.M.) and weekday

evening (4:00-6:00 P.M.) peak hours of street traffic at the following locations:

Welsh Road (S.R. 0063) and Jarrettown Road/Village Road;
Welsh Road (S.R. 0063) and Dresher Road,

Welsh Road (S.R. 0063) and Dreshertown Road (S.R. 2024);
Jarrettown Road and Holly Hill Lane.

It should be noted that the scope for this study was confirmed by Upper Dublin Township Staff.




The counts were taken at fifteen-minute intervals on Wednesday, February 1, 2006, For a given
peak traffic period, the “peak hour” consists of the four consecutive 15-minute intervals during
which the highest traffic volumes occur.

2006 Existing Condition traffic volumes for the weekday A.M. and P.M. peak hours are shown in
Figures 4 and 5, respectively. The manual traffic count printouts are included in Appendix B.

BASE CONDITIONS

Background Growth

A background growth factor for the roadways in the study area was developed based on
information supplied by the PennDOT Bureau of Planning and Research {(BPR). According to
the BPR, growth values were detennined utilizing an average of the last 9 years of growth
information and comparing it to an average calculated from 9 years of historical growth. Based
on the calculations, the PennDOT BPR recomimends utilizing a background growth trend factor
of 1.021 (2.1%) per year in Montgomery County for Functional Class Group (FCG) 3 pertaining
to urban minor arterial roadways. Thus, base condition traffic volumes (assuming a no-build
scenario) were developed for the build-out year of 2008 utilizing a factor of 1.0424 (2.1% per
year compounded for two years) to adjust existing volumes.

Nearby Plannhed Developments

Base condition fraffic volumes should also include traffic from nearby developments that may be
generating traffic by the time the proposed development is completed. Based on a conversation
with Township Staff and experience in the area, TPD has included traffic from the following five
(5) significant developments:

Prudential Eastern Home Office - full build-out of the site located on the south side of Welsh
Road, west of the PA Turnpike, It is TPD’s understanding that at the time this study was
performed, a total of 993,000 square feet of office space was unoccupied/not constructed.
Trip distribution for this development was based on the TIS prepared by McMahon
Associates, dated December 1998, TPD assumed full occupancy of the site by 2008.

Proposed Retail Center — full-build out of the retail site proposed along Blair Mill Road
(existing K&S site), north of the Willow Grove Pointe shopping center, The site will consist
of 203,000 s.f. of retail space. Trip distribution for this development was based on the TIS
prepared by TPD, dated August 8, 2005. TPD assumed full occupancy of the site by 2008,

Mixed-Use Development — located on the northeast comner of Dreshertown Road and
Limekiln Pike. The site will consist of the following:

19,666 s.f. auto service facility;
5,000 s.f, bank;

1,573 s.f. post office;

7,733 s.f. retail.

Trip distribution for this development was based on the rates contained in the ITE Trip
Generation Manual. TPD assumed full occupancy of thie site by 2008.

-5.




Walnut Grove Lot 7 — located on the southern side of Witmer Road, east of Prudential Road.
The proposed development will consist of an additional 73,177 s.f. of office space. Trip
distribution for this development was based on the TIS prepared by TPD, dated November
17,2005, TPD assumed full occupancy of the site by 2008.

Spectra Graphics Site — located on the western side of Route 611 (S.R. 0611), adjacent to
existing Forms Lane. The development will consist of a 103 room hotel, 101 room extended
stay hotel, a 10,000 square foot restaurant, and six (6} 6,500 square foot quality restaurants.
Trip distribution for this development was based on the TIS prepared by TPD, dated
September 9, 2004, TPD assumed full occupancy of the site by 2008.

The additional traffic volumes due to background growth and nearby developments were added to
the existing traffic volumes to produce 2008 Base Condition traffic volumes for the weekday A.M.
and P.M, peak hours as shown in Figures 6 and 7, respectively. An individual nearby planned
development matrix is included in Appendix C.

TRIP GENERATION

Trips were generated for the proposed development based on information contained in the manual
Tiip Generation, Seventh Edition, 2003, an Institute of Transportation Engineers (ITE)
Informational Report. For the proposed development, TPD utilized equations pertaining to Single-
Family Detached Housing (ITE Land Use Code #210). Table 2 shows the trip generation equations
utilized for the proposed development.

TABLE 2
TRIP GENERATION DATA - SINGLE-FAMILY DETACHED HOMES
Land Use Time Period Equations Entering| KExiting
Single-Family Weekday Ln(T) =0.92*Ln(X} + 2.71 50% 50%
Detached Homes | A.M. Peak Hour T=0.70%(X)+9.43 25% 75%
#210) P.M. Peak Hour | Ln(T)=0.90*Ln(X)+0.53 | 63% 37%
T =Total Trips X =Independent Variable (dwelling units)

Table 3 summarizes the number of entering and exiting trips that will be generated by the proposed
development during the average weekday, and during the weekday A.M. and P.M. peak hours.

TABLE 3
TRIP GENERATION - PROPOSED DEVELOPMENT

Time Period 41 Single-Family Dwelling Units
Enter Exit Total
Weekday 229 229 458
AM, Peak Hour 10 29 39
P.M. Peak Hour 30 18 48




As indicated in Table 3, the proposed development will generate 39 new vehicle-trips during the
weekday A.M. peak hour (approximately 1 new vehicle-trip every 2 minutes) and 48 new vchicle-
trips during the weekday P.M. peak hour (less than 1 new vehicle-trip every minute),

TRIP DISTRIBUTION

The distribution of trips generated for the proposed development was based on the local road
network, the existing traffic patterns, the proposed use of the site, and the site access locations,
For new trips, the following trip distribution percentages were assumed:

Direction From/To Distribution %
East via Welsh Road 30%
West via Welsh Road 25%
South via Dreshertown Road 30%
North via Dreshier Road 15%

The trip distributions for the proposed development during the weekday A .M. and P.M peak hours
are shown in Figures 8 and 9, respectively.

PROJECTED CONDITION TRAFFIC VOLUMES

The site-generated trips were added to the 2008 Base Condition traffic volumes to develop 2008
Projected Condition traffic volumes for the weekday A.M. and P.M peak hours. 2008 Projected
Condition traffic volumes for the weekday A.M. and P.M peak hours are shown in Figures 10
and 11, respectively.

LEVELS OF SERVICE (1.0S) FOR AN INTERSECTION

For analysis of intersections, level of service is defined in terms of delay, which is a measure of
driver discomfort and frustration, fuel consumption, and lost travel time, Level of service criteria
are stated in terms of control delay per vehicle for a one-hour analysis period. Control delay
includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay.
The criteria are shown in Table 4, Delay, as it relates to level of service, is a complex measure and
is dependent upon a number of vatiables. For signalized intersections, these variables include the
quality of vehicle progression, the cycle length, the green time ratio, and the volume/capacity ratio
for the laue group in question. For unsignalized intersections, delay is related to the availability of
gaps in the flow of traffic on the major street and the driver’s discretion in selecting an appropriate
gap for a particular movement from the minor street (straight across, lefi or right turn).




TABLE 4
LEVEL OF SERVICE CRITERIA*

Level of Service Control Delay Per Vehicle (Seconds)
Signalized Unsignalized
A <10 <10
B > 10 and <20 >10and <15
C > 20 and <35 >15and <25
D > 35 and <55 >25and <35
E >55and <80 >35and <50
F >80 > 50

* Source: Transportation Research Board’s Highway Capaeity Manual, 2000 Edition

CAPACITY ANALYSIS METHODOLOGY

Capacity analyses were conducted for the weekday A.M. and P.M. peak hour time periods at the
intersections within the study area. These analyses were conducted according to the methodologies
contained in the 2000 Highway Capacity Manual (HCM) for the following conditions:

¢ 2006 Existing Conditions — Figures 4 and 5;
e 2008 Base Conditions - Future year without development — Figures 6 and 7,
e 2008 Projected Conditions - Future year with development — Figures 10 and 11;

It should be noted that all future (base and projected) condition analysis a for the study area
intersections included the roadway improvements associated with the Prudential Eastern Home
Office site as outlined in the “Planned Roadway Improvements” section of this report. The capacity
analysis worksheets are presented in Appendix D.

LEVELS OF SERVICE IN THE STUDY AREA

Levels of service at the study area intersections are shown in Tables 5 and 6.



TABLE 5

LEVEL OF SERVICE (DELAY) SUMMARY
WEEKDAY AM PEAK HOUR

Infersection

Movement

AM LOS (DELAY)

2006

2008

2008

Existing

Base*

Projected**

‘Welsh Road & Jarrettown
Road/Village Road

EBL

B

A

EBTR

E

WBL

F(108.1)

WBTR

NB

NBLT

NBR

SB

ILOS

‘Welsh Road & Dresher
Road

EB

WBLT

ZG|=(ge|c

WBT

WBR

SBL

SBLT

SBR

ILOS

el Piwliwliod ey

Welsh Road &
Dreshertown Road

EB

EBT

EBR

WBL

WBT

NBL

ILOS

Jarrettown Road & Holly
Hill Lane

EB

NBL

e l==) [oll=hiw] g i) -} lod

Dreshertown Road &
Proposed Driveway

EB

1
1

el Edie=d ol el lwib g vl le=) lw)

* = With Prudential Improvements
*+* = With Sile-Related Recornmendations




TABLE 6

LEVEL OF SERVICE (DELAY) SUMMARY

WEEKDAY PM PEAK HOUR
PM LOS (DELAY)
Interscction Movement 2006 2008 2008
Existing Base* Projected**
EBL B D D
EBTR C B B
WBL D B B
Welsh Road & Jarreltown WBIR ¢ D D
Road/Village Road NB D — —
NBLT - D D
NBR -- D D
8B B D D
ILOS C C C
EB B C D
WBLT D F(99.9) -
WBT -- -~ D
Welsh Road & Dresher WBR E < A
Road NB A A —
SBL F(121.5) B D
SBLT F(120.6) E --
SBR B B C
ILOS E E D
EB E - -
EBT - E E
EBR -- B B
Welsh Road & WBL F(135.0) E E
Dreshertown Road WRT A A A
NBL D D D
NBR C B B
1ILOS D D D
Jarrettown Road & Holly EB B B B
Hill Lane NBL A A A
Dreshertown Road & EB -- -- F
Proposed Driveway NBL - - A

* = With Prudentiat Improvements
** = With Site-Related Recommendations
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AUXITIARY LANE ANALYSIS

Auxiliary lane analyses were conducted utilizing 2008 Projected Condition traffic volumes
duoring the weekday A.M. and P.M. peak hours.

Deceleration Lane

To determine the need for deceleration lanes, TPD relies on the National Cooperative Highway
Research Program (NCHRP) Report 279, Intersection Channelization Design Guide, 1985 gives
guidelines for addition of right turn lanes at intersections in graphical form.

Left Turn Lanes

For unsignalized intersections, District 6-0 determines the need for a left-turn lane based on the
AASHTO Manual, 2001, Exhibit 9-75 (Guide for left-turn lanes on two lane highways). This
table references Highway Research Record 211 (HRR 211).

Results

Full-width right-turn deceleration lane warrants are satisfied on southbound Dreshertown Road
at its intersection with the proposed site drive. Therefore, TPD recommends providing a 175-
Joot long deceleration lane with a 75-foot long taper on southbound Dreshertown Road at its
intersection with the proposed site driveway. In addition, TPD recommends 35-foot minimum
turning radii at the proposed site driveway on Dreshertown Road in order to fucilitate safe and
efficient ingress/egress to/from the proposed site.

Based on PennDOT criteria, left-turn lane warrants are satisfied on northbound Dreshertown
Road at its intersection with the proposed site drive. TPD recommends coordination with the
Prudential Eastern Home Office with regards to the planned widening of Dreshertown Road, in
order to provide a 75-foot long left-turn lane on northbound Dreshertown Road. It is TPD’s
opinion that this warrant is satisfied primarily due to the high traffic volumes anticipated
along Dreshertown Road, and not the number of entering left-turn vehicles.

The Auxiliary turn lane warrant analysis is included in Appendix E.

-11-



RECOMMENDATIONS

TPD has made the following recommendations in relation to the proposed development:

With the development of the proposed site, the northbound leg (private driveway) of the
intersection of Welsh Road and Dresher Road will be eliminated. Currently the
northbonnd leg has its own phase in the existing signal timings. Therefore, the signal at
the intersection of Welsh Road and Dresher Road should be modified (i.e. signal refiming
and equipment) due to the elimination of the existing northbound approach from the
signaly :

Coordinate with the Prudential Eastern Home Office with regards fo the planned widening
of Dreshertown Road, in order fo construct a 75-foot long left-turn lane on northbound
Dresherfown Road;

Coustruct a 175-foot long deceleration lane with a 75-foot long taper on southbound
Dreshertown Road at the proposed site driveway;

Provide 35-foot (ininimum) turning radii at the proposed site driveway in order to facilitate
safe and efficient ingress and egress to/from the proposed site.

CONCLUSIONS

The following conclusions were made as a result of this fraffic impact study:

Access to the proposed site will be provided by one (1) full-access driveway to the external
roadway, located on the western side of Dreshertown Road (S.R. 2024), approximately 860
Seet south of the centerline of Welsli Road (S.R. 0063). The proposed development will
also share internal access with the existing residential development to the south via
Harrington Road;

The proposed development will generate 39 new vehicle-trips during the weekday A.M. peak
lrour (approximately 1 new vehicle-trip every 2 minutes) and 48 new veliicle-trips during the
weekday P.M. peak hour (less than 1 new veliicle-trip every minute);

Under 2008 Projected Conditions, all approaches and turning movements at the study area
intersections and proposed site driveways will continue to operate at the same LOS as 2008
Base Counditions or at LOS D or better during the weekday AM. and P.M. peak hours,
except for the eastbound approacl at the proposed site driveway on Dresliertown Road,
which will operate at LOS F during the weekday A.M. and P.M. peak hours. This LOS
deficiency represents conditions for the proposed driveway approaclies ouly and are
primarily due to the large number of through vehicles on Dreshertown Road, Auny delay or
queuing experienced at these approaches will be for site-related veliicles, and will be
contained on-site and not on Dreshertown Road. It is TPD’s opinion that the only
improvement to aclieve LOS D or better for all movements is the installation of a traffic
signal at the proposed driveway location oun Dreshertown Road. However, PenuDOT
Signal Warraut (xi), the Peak Hour Volume Warrant, will not be satisfied for the proposed
driveway location intersection.
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APPENDIX A

STUDY AREA PHOTOGRAPHS




Job#t:  TOLB.A.00026 Date Taken: 2106 Welsh Road & Jarrettown Road/Village Rd.
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Job#: TOLB.A.00026 Date Taken:  2/1/06 Welsh Road & Dresher Road
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Jobif: TOLB.A.00026 Date Taken:  2/1/06 Welsh Road & Dreshertown Road
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Job#: TOLB.A.00026 Date Taken:  2/1/06 Jarrettown Road & Holly Hill Lane
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APPENDIX B

MANUAL TRAFFIC COUNT PRINTOUTS
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Traffic Planning & Design
2500 E. High Street Suife 0650
Pollstown, PA 19464

Jarrettown Road/Village Drive & Welsh Road File Name : Not Named |
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_ Traffic Planning & Design
2500 E. High Sireet Suite 650
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Traffic Planning & Design
2500 E, High Street Suite 650
Pollstown, PA 19464
Dresher Road & Welsh Road File Name : Not Named 3
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%App.Total | 823 02 176 0 528 472 0 00 268 732 0 -
PHE| 904 250 .709 890 .000 803 965 932 0060 000 GO0 000 .887 8B  .000 930 981
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Traflic Planning & Design

2500 E, High Street Suite 650
Poltstown, PA 19464

“ounter; 2 Dreshertown Road & Welsh Road File Name : Not Named 2
“ounied by: Elghawy/Rumbaugh/Gabriel/Tem Site Code : 00000000
Weathier; clear Start Date : 2/1/2006
RR10 Page No 1
Groups Printed- Unshifted
veLrsH Rea she 0o e
Southbound L Westhound Cﬂ Df@ Norti’ll.}oun w Ed' Il?atsltb%%d
Start Time | Loft [ Thru [ Right [ Tracks [ gz, foat | Left | Thru [ dight [ Trucks [ sep Touu | Left [ Fhru [ Right [ Trucks [ Jeo Toud | Left | Thru | Right | Trucks [ kp. Toul | regn 1ot | e 1o [ Il Tetal |
07:00 AM 0 0 0 0| 40 186 0 3 226 31 0 59 1 20 ¢ 232 80 4 312 8 628 636
07:15 AM 0 0 0 0 0| 42 194 0 9 236 55 0 82 2 137 0 252 89 4 341 15 714 729
07:30 AM 0 0 0 0 0| 74 266 0 7 o 74 0 129 3 203 0 331 75 2 406 12 949 96}
O7T45AM| 0 0 0 0 0| 8 212 0 3 294|100 0 155 1 255 0 338 67 5 405| 9 951 963
Total 0 0 0 0 0] 238 858 0 22 1096 260 0 425 7 685 0 1153 311 15 464 44 3245 3289
08:00 AM 0 0 0 0 0| 63 250 0 4 313 | 87 0 115 2 202 1 331 87 7 419 13 934 947 .
08:15 AM 0 0 0 0 0| 70 243 0 5 313|114 0 133 3 247 0 249 83 8 332 16 892 508
08:30 AM 0 0 0 0 0| 77 252 0 15 329 82 0 125 6 207 G 368 62 7 370 28 906 934
0845AM| 0 0 0 0 0| 89 266 2 32 357| 80 0 110 2 190| 0 280 71 6 351| 40 898 938
Total 0 0 0 0 0} 299 fol1 2 56 1312 363 0 483 13 846 1 168 303 28 1472 97 3630 3727
Grand Total 0 0 0 0 0| 537 1869 2 78 2408 623 0 908 20 1531 1 2321 614 43 2936 141 6875 7016
Apprch % 0 0 0 223 776 0.1 40.7 0 593 0 791 209
Total % 0 0 0 0| 7.8 272 35| 9.1 0 132 223 0 338 B89 42.7 2 08
Oul In Total
[ 3] [ o] | 3
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‘R_I?ht Thed ~ Left
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Traffic Planning & Design
2500 E. High Street Suite 650
Pollstown, PA 19464
Dreshertown Road & Welsh Road File Name : Not Named 2
Site Code : 00000000
Start Date :2/1/2006
Page No :2

Welsl ®ocd [ Dreshortacan P, | Welsh P,

____Southhound Westhound o _Northbound " M asthoun

Sart Time | Ceft|  Theu| Kght| App fotaf |  Left| o[ Rght| App. Total | Left]| |  Wght| App Totl| Left] |  Night [ App. Totdl [ ol Towl |
‘eak Hour Analysis from 0700 AM to 08:45 AN - Peak | of |
Jeak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 ¢ 4 266 0 340 74 0 129 203 o 33l 75 406 949
07:45 AM ¢ 0 0 ¢ 82 212 0 294 100 0 155 255 0 338 67 405 954
08:00 AM ] 0 0 ] 63 250 0 313 87 0 [15 202 1 331 87 419 934
08:15 AM 0 0 0 0 76 243 0 313 114 0 133 247 0 249 83 332 892
Total Volwne 0 0 0 0| 288 971 0 1260 | 375 0 532 907 I 1249 312 1562 3729
% Ap). Total 0 0 0 228 711 0 41.3 0 587 0.1 80 20
. PHF{ 000 000 000 000 881 913 .000 926 822 000 .858 889 | 250 924 897 932 977
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Zounter:

Zounted by: FTemple

weather: clear

Traffic Planning & Design
2500 E. High Street Suite 650
Pottstown, PA 19464

Jarrettown Road & Hollyhill Road

File Name : AMJRHR
Site Code : 00000000
Start Dale : 2/1/2006

AMIRHR PageNo :1
Groups Printed- Unshifted
Jarrettoywn Road Jarreftown Road Hollyhill Road
Southbound Westbound Northibound Easthound _
Start Time | Left ] Thru] Right | Trucks [ agp Torat | Left | Theu | Bight [ Trocks | s Toud | Left [ Thou | Kight | Trucks [ ep foud | Lee | Whru | Right [ Trucks  tpp Toud | oo et | e tont | It Ton |
07:00 AM 0 27 6 0 27 0 0 0o 0 0 0 42 0 0 2 2 0 6 0 § 0 77 17
07:15 AM 0 34 1 2 35 0 0 0 0 0 1 60 0o 1 61 2 0 5 0 7 3 103 106
07:30 AM [ 28 30 32 0 0 0o 0 0 2 67 0 1 69 2 0 4 0 6 1 107 108
07:45 AM 0 39 1 2 40 0 0 0o 0 0 I 84 0 4 85 l 0 3 0 4 6 129 135
Total 1 128 5 4 134 0 ] 0 0 0 4 253 0 6 257 7 o 18 0 25 10 416 426
08:00 AM 0 44 0 2 44 0 0 0 0 0 2 5 o0 0 61 2 0 2 0 4 2 109 111
08:15 AM 0 46 o 2 46 0 ] 0o 0 of 2 o 0 9 0 0 I 0 I 2 143 145
08:30 AM 0 25 1 1 26 0 ] o 0 0 I 8 o0 2 81 4 0 8 1 12 4 119 123
0845AM| 0 25 4 © 29 0 0 e 0 o 0 6 0 0 67 0 0 5 0 5 0 101 10!
Total 0 140 5 5 145 0 ] [T 0 5 30 0 2 305 6 o 16 1 22 8 472 480
Grand Tofal 1 268 10 9 279 0 0 0 0 0 9 553 0 8 562| 13 0 34 1 47 18 BB 906
Appreh% | 04 961 3.6 0 0 0 1.6 934 0 277 0 723
Total % | 0.1 302 1.1 314 0 0 0 0 1 623 0 633 1.5 0 338 5.3 2 98
Jarreliown Road
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Traffic Planning & Design
2500 E. High Street Suite 650
Pottstown, PA 19464
Jarrettown Road & Hollyhill Road File Name : AMIRHR
Sile Code : 00000000
Start Date : 2/1/2006
Page No :2

Jarrettown Road Jarrettown Road Hollyhili Road
| Southbound Westbound Northbound Eastbound
! MartTime | deft[  Thao | Mght| App.Total | le] Thul Right{ AppTotad|  Left[ Thu]  Right| App Totl | lelt] T  Night| App. Touf| Int. Yot |
Peak Hour Analysis from 07:00 A4 to 08:45 AM - Pesk 1 of |
Peak Hour for Entire Intersection Begins at 07:45 AM

0745 AM 0 39 1 40 0 0 0 0 1 84 0 85 1 0 3 4 129
08:00 AM 0 44 0 44 0 0 0 0 1 59 0 ] 2 0 2 4 109
08:15 AM 0 46 0 46 0 0 0 0 2 94 0 9% 0 0 1 1 143
08:30 AM 0 25 1 26 0 0 0 0| 1 80 0 81 4 0 8§ 12 119
Total Volume 0 154 2 156 0 0 0 0 6 317 0 323 7 0 14 21 500
% App. Total 0 987 1.3 0 0 0 1.9 981 0 333 0 667
PHF| .000 837 500 348 006 .00 .0060 000 750 843 000 841 438 000 438 438 874
Jarreltown Road
Qut In Total
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Traffic Planning & Design, Inc.

TPD LvO

4647 Saucon Greek Road

Center Vallay,

Jarretfown Road & Welsh Road

PAGE @4

File Name : Not Named 2
Site Code : 00000000
Start Date : 2/1/2006

‘ Page No :1
4 Grﬂpﬁaﬂtcd- Unghifted
[~ Jarrettown Road 7 Welshi Rosd Jarrettown Rosd [ Welsh Road !
| Southbhound Westhound Northbound i Eastbound I o
[ SunVese | [k Thru [ Roght | Tooel | g o | Lefr) “W_Iﬂﬁ [rm m Right | Trud [ 453 ot | g Thea ] _Kight | Frscks | R T | Gawtoa | wou Gt | 1, T |
400PM | ¢ s 12 1 26, 46 233 300 52 1 5 181§ 9] § 550 538
oasPM!l 2 5 6 0 3] s 251 2 4 312 4 4 37 0 45 7 177 9% 6 193] 10 563 573
0430PM| 7 8 18 1 33l s2 232 2 3 286 84 5 37 O  50f 17 158 5 1 180 5 549 354
04:45 PM 6 10 & 0 2] 53231 1 3 283 3 &6 34 0 43 & 173 i3 182 | § 3534 540
Total | 24 28 44 2 961 210 967 6 13 11ea[ 16 20 137 3 T73] 34 689 21 13 744 29 2196 2275
0S:00PM| 7 16 16 O w65 301 3 1 389 ¢ 0§ M 1 48] 6 141 6 3 153 5 609 614
ps:IsPM|] 6 15 7 0D 28( 71 303 5 5 39| 2 & 21 ) 22 8 201 2 10 21 16 647 663
0530PM| 5 12 &6 U 23] 59 265 3 1 AW 14 29 1 46| 5 186 0 7 161l 10 57 567
_DoasPM] 3 69 ¢ 18] 61 234 2 2 a2y 2 4 16 0 22 8§ 169 i 8 18D 0 517 527
Total| 21 49 38 1 108|256 e 13 9 1372 13 32 100 3 145£ 27 667 11 28 705 &1 2330 2371
OrndTowl| 45 77 82 3 204|466 2070 13 27 25580 29 52 237 4 316 61 w6 12 4f 1449l 70 4526 4596
Apprer % ) 221 377 403 182 81 0.7 g1 164 745 42 9356 22
Towl%| t 17 18 450105 457 04 565) 06 11 52 7113 30 07 32| 15 985
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FAGE &5
Traffic Planning & Design, Ine.
4847 Saucan Creek Road
Center Valley, )
Jarrettown Road & Welsh Read File Name : Not Named 2

Site Code : 00000000
Start Date : 2/1/2008
Page No :2

Jarcottown Road A Welsh Read Jarvetion n Road Welsh Road
. Sputhbound __Westhound Nertlibound Easthaund
| S Tme| LR Thw| RpC] Aol L[ Thu] Rght| At | Lek| |  Rght] Aop Tobl| teft]  Tww|  Kght] Ap. o] ol Towl|
Pezk Boor Analysit From G4:00 PH fo 0545 PH « Peek [ of |
Pouk Hour for Entire Intersection Beging ot 04:45 PM

0445 PM 6 10 3 24| 53 23] 1 285 3 6 3 43 $ 173 [ 182 534
05:00 P 7 16 16 %) 85 anl 3 169 6 5 14 48 6 141 6 153 609
05:15 PM 3 15 7 28 71 303 5 379 2 é 21 29 8 21 2 211 647
OS30PM| 5 12 6 23 50 2635 3 37 3 14 29 46| 5 156 0 61| 557
Total Volanic 24 53 37 il4 248 1100 i2 1360 i4 34 112 166 27 a7 9 7_(ﬁ_l 2347
%oApp. Total| 211 465 325 | 182 809 08 84 205 711 38 949 13 )
——__PHF 857 828 S8 731 873 908 600 BO7Y 583 607 868 865 844 B35 375 83| 907
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Traffic Planning & Design
2500 E. High Street Suite 650
) Pollsiown, PA 19464 '
“ounter: 1 Dresher Road & Welsh Road : File Name : Not Named 8§

>ounted by: JGabriel Site Code : 00000000
Heather: eloudy Start Date : 2/1/2006
PMDRDWR PageNo 1

Groups Printed- Unshifted

Dresher Road Welsh Road - Driveway Welsh Road
| . Southbound o Westbound o _Narthbeund Eastbound )
Start Time | Left | Theu [ Kight [ Trocks [ aep Toul | Left | Thr [ Right | Truchs [ . foal | Left | Thru | Right | Trucks | . Tou | Left | Theu | Right [ Trucks [ Hgp Tewd | s Tod [ et ted [ It ot |
04:00PM | 136 0 4% | 185 0 247 127 8 374 6 0 0 0 Of 36 205 0 4 241 13 800 8I3
04:15PM | 124 0 50 1 174 0 225 115 7 340 6 0 0 0 0 37 180 0O 217 11 731 742
04:30PM | 59 5 11 0 75 0 107 46 6 153 6 0 10 1] 22 6 2 0 92 6 321 327
C445PM | 155 O 45 2 2000 0 208 117 5 325 0 0 0 o0 0] 38 162 0 1 200 8 725 733
Total | 474 5 155 4 634] 0 787 405 26 1192 0 O 10 11133 615 2 8 750 38 2577 2615
05:00PM | 217 1 91 1 309 0 262 147 4 409 0 0 0 0 0| 44 165 0 5 209 10 927 937
05:1sPM | 152 0 75 1 227 0 270 140 6 410 0 0 0 0 0| 46 175 0 8 221 15 858 873
0530PM | 158 0 77 1 235 0 247 [22 4 369 0 O 0 0 0| 39 169 0 8 208 13 812 825
05:45PM | 141 0 56 0 197 0 214 94 5 308 ¢ ¢ 9 0 0] 30 170 0 8 200 13 705 718
Total | 668 1 299 3 98| 0 993 503 19 M9 )| ¢ 0 0 0 O 159 679 0 29 838 51 3302 33353
Grand Total | 1142 6 454 7 1602 0 1780 908 45 2688 0 0 1 0 1( 292 1294 2 37 1588 89 5879 5968
Appreh% | 713 0.4 283 0 662 338 g 0 100 124 815 0.1
Total % | 194 0.1 7.7 272| 0 303 154 4571 0 0 0 0 5 22 0 27] 1.5 985
Dresher Roaa
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Traffic Planning & Design
2500 E. High Streel Suite 650
Potistown, PA 19464 .
Dresher Road & Welsh Road File Name : Not Named 8
‘ Site Code : 00000000
Start Date : 2/1/2006

PageNo :2
Dresher Road Welsh Road Driveway ’ Welsh Road
Southbound Westhound Northhound Eastbound

! Start Time | foft | Thu|  Right] App.Total | e ] Thu[ Nght] App.Total | feft| Thw |  Kght| App.Toisl |  Let|  Thra|  ight [ App. Total | Int Total |
Peak Hour Analysis From 04:00 PH to 05:45 PH - Peak | of |
Peak Hour for Entire Intersection Beging at 04:45 PM

04:45PM | 155 0 45 200 0 208 117 325 0 0 0 0 38 162 0 200 725
05:00PM | 217 1 91 309 0 262 147 409 0 0 0 0 44 165 0 209 927
. 05:15PM | 152 0 75 227 0 270 140 410 0 0 0 0 46 175 0 221 858
0530PM | 158 0 77 235 0 247 122 39| 0 0 0 0| 39 169 0 208 812
Total Volume | 682 I 288 9710 987 526 1513 0 0 0 0| 167 671 0 838 3322

%App. Total | 702 0.1 297 0 652 348 0 0 0 199 80.1 0
PHF | 786 250 791 786 | 000 914 895 923 000 000 .000 006 908 959 .000 948 806
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Traflic Planning & Design
2500 E. High Sireet Suite 650

| ounter: Polistown, PA 19464
Jounled y, Dreshertown Road & Welsh Road File Name : Not Nained 3
Wealhe ¥: Elghawy/R umbaugh/Gabricl/ Tem Site Code : 00000000
RR1Q e Start Date . : 2/1/2006
. PageNo :I
‘_\H——ﬁ . o _ Groups Printed- Unshifted o
Dresherfown Road Welsh Road Dreshertown Road Welsh Road
[ WH‘ Southbound Westhound Northbound | Easthound
mﬁ-ﬁ"”i __teft | Thru | Right [ Trvcks | by ol | teft | Theu | Righll Tracks | g Yo | ef wt{ They | R!gh Truchs [ dep toud | Lot | Thow | Right | Teucks | gy, Toud | e Tt [ b vt [ ot Dot |
042[5PM 60 0 o o] 8 295 43 0 ST 0 267 71 s mE] T 63 880
04;30PM 0 0 0 0 0| 95 295 0 3 390 64 4] 71 0 135 0 251 75 3 326 11 851 862
J 0445PM 0 0 0 0 108 293 0 0 4011( 71 0 64 0 135 0 267 107 i 374 1 910 911
TM\J__ 00 0 0]132 301 0 2 43| 88 0 48 4 136 0 303 95 2 398 8 967 975
“al{ o0 0 0 0424 tis4 0 14 1608|305 0 242 12 547| O {oss 348 11 1436| 37 3591 3628
05:
05.?2{:}‘4 0 1] 0 0 0| 146 328 0 0 474, 79 0 43 0 122 0 248 134 1 382 i 978 979
05_230PM o 0 0 0 01146 343 0 4 489 73 0 62 2 135| 0 277 106 4 383 10 1007 1017
0545PM 0 0 0 0 0{ 139 2303 0 4 4421 76 4 72 4 148 1 253 89 [ 343 14 9313 947
TM D 0 0 o0 0113 293 0 4 4060 SO 0 71 4 121| 24 237 98 2 359! 10 886 896
%l o 6 0 o 0544 1260 0 12 1811|278 0 248 10  526| 25 ios 427 13 i467| 35 3804 3839
C G
“A:;‘:c?f' 6 0 0 0] 968 245t 0 26 3419|583 0 490 22 1073 | 25 2103 775 24 2903| 72 7395 7467
ot o 00 283 707 0 543 0 457 09 724 267
al% 0 0 oli31 331 0 46219 0 66 145] 0.3 284 105 193 1 99
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Traffic Planning & Design
2500 E. High Street Suite 650
Poltstown, PA 19464

Dreshertown Road & Welsh Road

File Name : Not Named 3

Left  Thru Rlghl

o] 225
987 541] [ 1528
Qul In Total

—Dresheriown Road

Site Code : 06000000
Start Date : 2/1/2006
PageNo :2
Dreshertown Road Welsh Road Dreshertown Road Welsh Road
Southbound Westhound Northbound ) Eastbound ~
! St Time | Let| Vo[  Kight] App.Totel | Leh[ Ton [ Bght[ Aop.Totl | left[ Thu| Right] App.Total |  left|  Thu | Right| App. Totsl | inl Total
~'eak Hour Aralysis From 0400 PH (0 05:45 PH - Peak | of [
Z2eak Hour for Entire Intersection Begins at 0:1:45 PM
04:45 PM Q 0 0 0 132 301 0 4313 88 0 48 136 0 303 95 398 967
05:00 PM 0 0 0 0 146 328 0 474 79 0 43 122 0 248 134 382 978
05:15 PM 4] ] 0 0 146 343 0 489 73 0 62 135 0 277 106 383 1007
05:30 PM L 0 0 0 0 119 303 6 442 76 0 T2 148 1 253 89 343 933
Total Yolume 0 0 0 0 563 1275 0 1838 316 0 225 541 [ 1081 424 1506 3885
% App. Total 0o 0 0 306 694 0 58.4 0 416 0.t 718 282
PHF| 000 .0G0  .000 000 864 929  .000 940 .898  .000 781 914 250 892 79I 946 964
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Traffic Planning & Design
2500 E. High Street Suite 650
Pottsiown, PA 19464

Counter: Jarrettown Road & Hollyhill Road File Name : Not Named 4
Counted by: JTemple . Site Code : 00000000
Weather: clear Stad Date : 2/1/2006
PMIRHR ) PageNo 1

Groups Printed- Unshifted

Jarrettown Road Jarrettown Road - Hollyhill Road
Southbound Westhound Northbound Eastbound _

Start Time | Left [ Thru [ Right | Trucks | sep. ot | Left [ Thru [ Hight [ Trucks | dip Tew | Lefe [ Theo | Kight [ rocs [ dgp Toul | Lelt | Tew | Right [ Trucks [ 4. tewd | s teas | ot | ot Tott |
04:00 PM 0 354 [ 55 0 0 0 0 0 5 32 0 37 2 3 1 5 1 97 98
04:[5PM 0 64 3 1 67 0 0 0 0 0 3 42 0 0 45 3 0 4 0 7 | 119 120
04:30 PM 0 56 2 0 58 0 0 a 0 0 1 51 0o 0 52 3 0 2 0 5 0 115 113
04:45 PM 0 68 S l 73 0 0 ¢ 0 0 4 37 0 1 41 3 0 1 0 41 2 118 120

Total ¢ 242 11 2 253 0 0 0o 0 0] 13 162 0 1 175 11 0 10 1 21 4 449 453
05:00PM 0 78 2 0 30 0 0 0 0 0 5 49 0 0 54 2 0 30 5 0 139 139
05:15PM 0 380 7 0 87 0 0 0 0 0 3 36 0 1 39 1 0 2 0 3 1 129 130
0530 PM Q9 7 5 0 77 0 0 0 0 0 6 42 g 0 48 2 0 0 0 2 0 127 127
05:45 PM 0 o638 1 0 6| 0 0 g 0 0 5 33 0 1 38 1 0 1 0 2 1105 110

Total 0 298 15 0 313 0 0 ¢ 0 0] 19 160 0 2 179 3 0 6 0 12 2 504 506
Grand Total 0 540 20 2 566 0 0 0 0 0| 32 322 0 3 54| 17 0 16 1 33 6 953 959
Appreh % 0 954 46 0 0 0 9 91 0 51.5 0 485

Tolal % 0 567 2.7 59.4 0 0 0 0| 34 3318 0 371 L8 0 17 s 06 994
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TrafTic Planning & Design
2500 E. High Street Suite 650
Pottslown, PA 19464
Jarrettown Road & Hollyhill Road File Name : Not Named 4
Site Code : 00000000
Start Date : 2/1/2006

PageNo :2
~Jarrettown Road B Jarrettown Road ' Hellyhill Road
Southbound L Westhound Northbound Eastbound
SartTime | Left |  Thu[  Rght] Appdotal | left] Thew|  Kght] App.Total|  teft]  Thw ]  Kight[ App.Total|  left|  Thu|  Right [ App. Total| Int, Toral]

Peak Hour Analysis From 04:00 PH to 05:45 PH - Peak | of |
‘Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 68 5 73 0 0 0 t] ] 37 0 41 3 t] 1 4 118
05:00 PM 0 78 2 80 4] 0 0 0 5 - 49 0 54 2 0 3 5 139
05:15 PM 0 80 7 87 0 0 0 0 3 36 0 39 1 0 2 3 129
05:30 PM 0 N 5 M0 0 0 0 6 42 0 48 2 0 0 2 127
Total Volume 0 298 19 317 0 0 0 0 18 lod 0 182 8 0 6 14 513
% App. Total 0 %4 6 00 0 9.9 90.1 0 57.1 0 29 o
POF| 000 831 679  SI1] 000 000 000 000 | 750 837 000 43| .667 000 500  .700| 923
Jarretiown Road
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APPENDIX C

NEARBY PLANNED DEVELOPMENTS
TRIP DISTRIBUTION MATRICES



TOLB A 00026

NEARBY PLANNED DEVELOPMENTS

AM PEAK
1 2 3 4 TOTAL
EBL 0
EBT 18 g2 21 5 142
EBR 0
WEL 1 2
WELSH ROAD & VV‘\::; 2 132 112 4 346
JARRETTOWN ROAD/ NBL 0
VILLAGE ROAD NET o
NBR 5 2 8
SBL 19 2 22
SBT 0
SBR 0
EBL 20 20
EBT 3 111 25 5 152
WELSH ROAD & WBT 1 15 14 4 41
DRESHER ROAD WBR 5 12 1 18
SBL 2 93 2 97
SBR 1 1
EBT 5 184 25 222
EBR 20 7 27
WELSH ROAD & WBL 2 7 7 17
DRESHERTOWN ROAD WBT 3 22 14 46
NBL 3 5 5 13
NBR 1 89 11 5 107
EBL 0
EBT 0
EBR 0
WBL 0
WBT 0
JARRETTOWN ROAD & WEBR 0
HOLLY HILL LANE NBL 0
NBT 5 2 - 8
NBR 0
SBL 0
SBT 1 2
SBR 0
EBL 0
EBR 0
DRESHERTOWN ROAD & NBL 0
PROPOSED DRIVEWAY NBT 4 94 11 10 120
SBR 0
SBT 22 7 14 44

1 = WALNUT LOT 7

2 = PRUDENTIAL

3 = RETAIL 203K

4 = MIXED USE LIMEKILN
5 = SPECTRA RETAIL




TOLB A 00026
NEARBY PLANNED DEVELOPMENTS

PM PEAK
1 2 3 4 5 TOTAL
EBL 0
EBT 4 18 49 8 9 88
EBR 0
WBL 3 6 9
WELSH ROAD & WBT 20 89 52 9 6 176
JARRETTOWN ROAD/ ‘:’:f 18 6 ":]4
VILLAGE ROAD
NBT 0
NBR 1 4 1 6
SBL 4 4 1 9
SBT 0
SBR 0
EBL 4 4
EBT 1 22 57 8 11 99
WELSH ROAD & WBT 3 107 64 9 6 189
DRESHER ROAD WBR 1 89 6 3 99
SBL 7 18 4 2 31
SBR 20 20
[ TEBT | 8 36 61 M 116
EBR 4 10 14
WELSH ROAD & WBL 1 14 23 10 1 49
DRESHERTOWN ROAD WBT 4 158 70 6 238
NBL 38 12 50
NBR. 77 21 12 1 111
EBL 0
EBT 0
EBR 0
WBL 0
WBT 0
JARRETTOWNROAD & | WBR 0
HOLLY HILL LANE NBL 0
NBT 1 4 1 6
NBR 0
SBL 0
SBT 3 6 9
SBR 0
EBL 0
EBR 0
DRESHERTOWN ROAD &| NBL 0
PROPOSED DRIVEWAY NBT 15 21 24 1 161
SBR 0
SBT 1 18 23 20 1 63

1=WALNUT LOT?

2 = PRUDENTIAL

3 = RETAIL 203K

4 = MIXED USE LIMEKILN
5=SPECTRA RETAIL




APPENDIX D

CAPACITY ANALYSIS




2006 EXISTING CONDITIONS




1: Weish Road & Jarrettown Road
2006 EXISTING CONDITIONS

AM PEAK

Turn Type -
Protected Phases o

9.0 19.0

, 64.2% 12.5% 16.7% 2 , 23, 3% 2. 3%'

106 050 055

B0, s

0 280 2B LTI

Queue shown is maximum after two cycles

Splits and Phases 1: Welsh Road & Jarrettown Road

_""m2

Lanes, Volumes, Timings
[AStudies\TOLBY026\synchro\X AM.sy7
Traffic Planning & Design Inc.

Synchro 6 Report




1: Welsh Road & Jarrettown Road
2006 EXISTING CONDITIONS

AM PEAK
MB

Analysis Period\;(?nm)
¢ Critical Lane Group

JSumoflosttimei(s) o - i
_ ICU LevetofSerwce o

HCM Signalized Intersection Capacily Analysis
[\Studies\TOLBW26\synchro\XAM.sy7
Traffic Planning & Design Inc.

Synchro 6 Report
2/712006




2: Welsh Road & Dresher Road AM PEAK
2006 EXISTING CONDITIONS MB

1755 1674 1208

Reduced v/c Ratio 087 047 057 077 076 015

Splits and Phases: 2: Welsh Road & Dresher Road

L
a2

Lanes, Volumes, Timings Synchro 6 Report
{\Studies\TOLB\026\synchro\XAM.sy7 2/7/2006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road
2006 EXISTING CONDITIONS

AM PEAK
MB

HCM Level of Service

Sum of lost time (s)
ICU-Liavel of Servics -

HCM Signalized Intersection Capacity Analysis
1\S1tudies\TOLB026\synchro\XAM.sy7
Traffic Planning & Design inc.

Synchro 6 Report
2/7/2006



3: Welsh Road & Dreshertown Road AM PEAK
2006 EXISTING CONDITIONS . MB

—- ¢ TN A

Deteclor Phases

Mi

a
Total Split (%) 50.8% 28.3% 79.2% 20.8% 28.3%

Lead-Lag Optimize?

Queue Length 50th (ff) 433 165 124 160 368

Base Capacity (vph) 1788 470 2698 578 769

'cy‘dles

mum af

Splits and Phases: 3: Welsh Road & Dreshertown Road

o7

Lanes, Volumes, Timings Synchro 6 Report
AStudies\TOLB\026\synchrotXAM.sy7 2/712006
Traffic Planning & Design Inc.




3: Welsh Road & Dreshertown Road AM PEAK
2006 EXISTING CONDITIONS MB

3522 3302 1680

Peak hour factor, PHF 093 093 093 093 089 0.89

Lane Grp Cap (vph) 1772 422 2687 553 710'“'

> ay :
Approach LOS D B D

;'e;ws;v =

IFtErsaction Stimnie

HCM Level of Servig:er__ )

120.0 Sum of lost time (s) .
Ana!y5|s Period (mm) B 15 S
2 Critical Lianig Group: = " v b D T i e

HCM Signalized Intersection Capagity Analysis Synchro 6 Report
1\Studies\TOLBY026\synchro\X AM.sy7 2/7/2006
Traffic Planning & Design Inc.




4. Holly Hill Lane & Jarrettown Road AM PEAK
2006 EXISTING CONDITIONS MB

Link Distance (ft) 336 610 450

Confl

Confl. Bikes (#/hr)
Ré

Lanes, Volumes, Timings Synchro 6 Report
i:\Studies\TOLBY026\synchro\XAM.sy7 2/7/2006
Traffic Planning & Design Inc.




4: Holly Hill Lane & Jarrettown Road AM PEAK
2006 EXISTING CONDITIONS MB

hihy oA A e 820 B4 2T T T
PeakHourFactor‘__ 0.44 044 084 0_84_______- 08 e

Lane LOS B A
Approach Delay (s 10:8-17:0.2: 0.
Approach LOS B

116U Levelof Service

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
[:\Studies\TOLB026\synchro\XAl.sy7 272006
Traffic Planning & Deslign Inc.




1: Welsh Road & Jarrettown Road PM PEAK
2006 EXISTING CONDITIONS MB

o : By ,
Queue Length 50th (ft) 13 570 178 528 75 108
'ﬁ *g:tf o

BaseCapaclty(vph) 82 1084 481 1522 479 304
duct

039 0386

AT

Splits and Phases; 1: Welsh Road & Jarrettown Road

*" ol

_"'mZ

Lanes, Volumes, Timings Synchro 6 Report
11Studies\TOLB\0Z6\synchro\XPM.sy7 2712006
Traffic Planning & Design Inc.




1: Welsh Road & Jarrettown Road PM PEAK
2006 EXISTING CONDITIONS - MB

Ay ¢ ANt A Y

) v i i | i
Peak-hour factor, PHF  0.84 084 084 090 090 090 087 087 087 073 073 073

: up e
HeavyVehicles(%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2%

vlq Rauo
Uniform:

, of lost:time () S
_ ICU Level ofSerwce ‘

Analysis Perlad {min
¢ Critical Lane Group

HCM Signalized Intersection Capacily Analysis Synchro 6 Report
[\Studies\TOLB\026\synchro\XPM.sy7 2712006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road PM PEAK
2006 EXISTING CONDITIONS MB

Total Split (%) 17.5% 60.0% 42.5% 29.2% 29.2% 29.2% 17.5% 11%

ueue Length 50th (ft) 103 448 82 -~447 -~447 87

Splits and Phases: 2: Welsh Road & Dresher Road

Lanes, Volumes, Timings Synchro 6 Report
[\Studies\TOLB\026\synchro\XPM.sy7 21712006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road PM PEAK
2006 EXISTING CONDITIONS MB

P o e C AN N

Peak hour factor, PHF  0.95 095 095 092 092 092 090 090 090 079 079 079

HeavyVehicles (%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Progressuon'Factorﬂ_ 1.26 1.08 6.86 100 100 10

Approach Delay (s) 14.2 514 0.0 91.9

1. Sum of losttime (s) " b 12.07;
ICU Level of_Serwce o

Analysw_- Perl
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 8 Report
IAStudies\TOLB\026\synchro\XPM.sy7 2{7f2006
Traffic Planning & Design Inc.



3: Welsh Road & Dreshertown Road PM PEAK
2006 EXISTING CONDITIONS MB

rEy

I‘_]ane Configurations My % MWy if

464 ~518 180 132

Ty gt
Base Capacily (vph) 511 2732 578 806

B

Splits and Phases:  3: Welsh Road & Dreshertown Road

= a2

Lanes, Volumes, Timings Synchro 6 Report
[Studies\TOLB\026\synchro\XPM.sy7 2(72006
Traffic Pianning & Design Inc.




3: Welsh Road & Dreshertown Road PM PEAK
2006 EXISTING CONDITIONS MB

j_éatd. Flow (prot) 3424 1643 3522 3302 1680

Peak-hour factor, PHF
T

yls Ratio Perm o c0.58

Analysrs Period n)
c . Critical Lane'Group,= .0 i

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
\Studies\TOLBY026\synchro\XPM.sy7 21712006
Traffic Planning & Design Inc.




4: Holly Hill Lane & Jarrettown Road PM PEAK
2006 EXISTING CONDITIONS MB

Fit Protected 0.978 0.995

Contl. Bikes (#/hr)
Pé

Control Type: Unsignalized
It pacity:Utllizat
Analysis Period {min) 15

Lanes, Volumes, Timings Synchro 6 Repart
I\Studies\TOLBW026\synchrobXPM.sy7 2/7/2006
Traffic Planning & Dasign Inc.




4: Holly Hill Lane & Jarrettown Road PM PEAK
2006 EXISTING CONDITIONS MB

Volume (veh/h) "+ e 708 08 84 1 1298 197
Peak HourFaclor N 070 0.84 084‘ 091 091

pX platoon unblocked 098 098 0.98

oSH 5771198 1700

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
\Studies\TOLBW26\synchro\XPM.sy7 2712006
Traffic Planning & Deslign Inc.




2008 BASE CONDITIONS




1. Welsh Road & Jarrettown Road AM PEAK
2008 BASE CONDITIONS MB

2408 377 1549

Splits and Phases: 1: Welsh Road & Jarretlown Road
Z
-

Lanes, Volumes, Timings Synchro 6 Report
1:\Studies\TOLB\026\synchro\BAM.sy7 2172006
Traffic Planning & Design Inc.




1: Welsh Road & Jarrettown Road AM PEAK
2008 BASE CONDITIONS MB

é-:‘ L E [ R Ay . & 3 B ) 3 R i i 3 - W B B P .‘.._.‘. LT g .. .’ 0 d R : TE _‘
Peak-hour factor, PHF  0.91 091 091 091 091 091 084 084 084 085 085 085

Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 4% 4% 4%

Protected Phase

Analysis Perlod’ (min) TN
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchrb 6 Report
I\Studies\TOLB\026\synchro\BAM.sy7 21712006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road AM PEAK
2008 BASE CONDITIONS MB

eV Sl BN, e
4

'Base Capacity (vph) 1848 964 1104 488 489 1068

096 090 067 070 070

Queue shown is maximum after two cycles.

Splits and Phases:  2: Welsh Road & Dresher Road

Lanes, Volumes, Timings Synchro 6 Report
1:\Studies\TOLBV026\synchro\BAM.sy7 2/7/2006
Traffic Planning & Design Inc.




2. Welsh Road & Dresher Road
2008 BASE CONDITIONS

AM PEAK
MB

_Sum of lost time (s)
TGU Level of. Service:

HCM Signalized Intersection Capacity Analysis
1\Studies\TOLBY026'\synchro\BAM.sy7
Traffic Planning & Deslign Inc.

Synchro 6 Report
21712006




3: Welsh Road & Dreshertown Road AM PEAK
2008 BASE CONDITIONS MB

342 “38 G54 44

vic Ralio 100 044 073 04d 072 093

471 2616 743

pac
~Queue shown is maximum after two cycles S
m-Volume for 95th percentile queue is metered by upstream signal.:-

Splits and Phases:  3: Welsh Road & Dreshertown Road

Lanes, Volumes, Timings Synchro 6 Report
[\Studies\TOLB026\synchro\BAM.sy7 2/7/2006
Traffic Planning & Design Inc.



3: Welsh Road & Dreshertown Road AM PEAK
2008 BASE CONDITIONS MB

Effective Green, g (s) 550 550 891 891 229 53.0

Ana1y5|s Period (mln) 1
¢ ¥:Critical Lane Group 1 ¢ 7% Tt

HCM Signalized Intersection Capagcity Analysis Synchro 6 Report
IAStudies\TOLB026\synchro\BAM.sy7 27/2006
Traffic Planning & Design Inc.




4: Holly Hill Lane & Jarrettown Road AM PEAK
2008 BASE CONDITIONS MB

Control Type: Un3|gnallzed o
. Utilizat ICU Level of Service A

Lanes, Volumes, Timings Synchro 6 Report
[\Studies\TOLBY026\synchro\BAM.sy7 2/7/2006
Traffic Planning & Design Inc. ‘




4: Holly Hill Lane & Jarrettown Road AM PEAK
2008 BASE CONDITIONS MB

E{_gadest_lj_ians

L

ICU Lével of Service'

HCM Unsignalized Intersection Capagcity Analysis Synchro 6 Report
I\Studies\TOLB\026\synchro\BAM.sy7 2/7/2006
Traffic Planning & Design inc.




PM PEAK

1: Welsh Road & Jarrettown Road
MB

2008 BASE CONDITIONS

Grade' (%)~
Total Lost time (s)

Sald. Flow (prot)

Actuated ¢/C Ratio 0.57 0.57 076 0.76 047 047 0.17

“Sum of:lostitimie (8): 1.
ICU Level of Serwce N

Y
Analysis‘Period (min) .-
¢ Crilical Lane Group

HCM Signalized Intersection Capacily Analysis Synchro 6 Report
21712006

I\Studies\TOLB\026\synchro\BPM.sy7
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road PM PEAK
2008 BASE CONDITIONS MB

ke :
Lane Configurations

Voli

PR TN oy Split Y pmeoy

Splits and Phases: 2: Welsh Road & Dresher Road

# 1;Lm2 - & od ‘¢ EB

Lanes, Volumes, Timings Synchro 6 Report
[\Studies\TOLB\026\synchro\BP M.sy7 2/7/2006
Traffic Planning & Design Inc.



2: Welsh Road & Dresher Road PM PEAK
2008 BASE CONDITIONS MB

Ay v AN A2 ML Y

2% 2%

Actuated g/C Ratio 060 037 0.70 o 033 033 053

Analysis Period (min):
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
I\Studies\TOLB\026\synchro\BPM.sy7 2/7/2006
Traffic Planning & Design Inc.




3: Welsh Road & Dreshertown Road PM PEAK
2008 BASE CONDITIONS MB

— Yy ¢ TN

TUr Typa: ©
Protected Phases
P'\

ferenced to phase 2:EBT and 6:WBTL, Start of 1st Green

'g
Offset: 25 (21%), Re

is meltered by:Upstream signal.

Splits and Phases: 3:; Welsh Road & Dreshertown Road

Lanes, Volumes, Timings Synchro 6 Report
[\Studies\TOLBY26\synchro\BPM.sy7 2/7/2006
Traffic Planning & Design Inc.




3: Welsh Road & Dreshertown Road PM PEAK
2008 BASE CONDITIONS MB

3575 1500 1643

095 095 094

E:gne Grp Cap (vph)

tws Ratio Perm

H ;"g :
!ncremenla[ Dslay, d2 31.0 0.2 3386 1.1 5.3 0.3

Capacity!| Utilization
Analysm Period (min)
¢iCiitical Lané Group™ .

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1AStudies\TOLB\026\synchro\BPM.sy7 2/7/2006
Traffic Planning & Design Inc.




4: Holly Hili Lane & Jarrettown Road PM PEAK
2008 BASE CONDITIONS MB

Flt Permitted 0.978 0.996

Link Distance (ft) 282 852 450

Confl. Bikes #hn)

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

Lanes, Volumes, Timings Synchro 6 Reporl
1:\Studies\TOLB026\synchro\BPM.sy7 2712006
Traffic Planning & Design Inc.



4: Holly Hill Lane & Jarrettown Road PM PEAK
2008 BASE CONDITIONS MB

pX, platoon unblocked  0.97 097 0.97

{C, 2 stage (s)

oSH 540 1167 1700

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
I\Studles\TOLB\026\synchro\BPM.sy7 2{7/2006
Traffic Planning & Design Inc.




2008 PROJECTED CONDITIONS




1: Welsh Road & Jarrettown Road AM PEAK
2008 PROJECTED CONDITIONS MB

Lane Configurations

Vi

1471

87 . 192
B 3E RE

All-Red Time

v/c Ratio 023 061 054 057 040 074 051

Queue Length 50th (ft) 23 297 21 696 69 225 80

382 2405

TL, Start of Yellow

Splits and Phases:  1: Welsh Road & Jarrettown Road

Lanes, Volumes, Timings Synchro 6 Report
\Studies\TOLBW26\synchro\PAM,sy7 2/14/2006
Traffic Planning & Design Inc.



1: Welsh Road & Jarrettown Road AM PEAK
2008 PROJECTED CONDITIONS MB

ot

Lane Configurations

Satd. Flow (prot) 1805 3609 1744 1954 1866 1607 1861

0.84 085

Service
Analysis Period (mln
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1\Studies\TOLB\026\synchrotPAM.sy7 2/14/2006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road AM PEAK
2008 PROJECTED CONDITIONS MB

BaseCapac;lty(vph}‘ 1737 1248 1120 854 912

ﬁeducedvlcRatio 105 075 068 081 0.14

Queue shown is maximum after two cycles

Splits and Phases:  2: Welsh Road & Dresher Road

Lanes, Volumes, Timings Synchro 6 Report
I\Studies\TOLB\026\synchro\PAM.sy7 2/14/2006
Traftic Planning & Design Inc.



2: Welsh Road & Dresher Road AM PEAK
2008 PROJECTED CONDITIONS MB

}__,,,-l——k\.../

gl
Satd Flow (prot) 3499 3404 15623 3416 1575

Peak-hour faclor, PHF  0.93 093 0.93

THm Type pm+pt ~ pmtov pm+0w\;'

v!s Ratio Perm c0.41 0.23 0.03
02

Iﬁcremental Delay, d2 246 29 07 6.8 0.1

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
:\Studies\TOLB\026\synchro\PAM.sy7 2/14/2006
Traffic Planning & Design Inc.




3: Welsh Road & Dreshertown Road AM PEAK
2008 PROJECTED CONDITIONS MB

v/c Ratio 100 045 074 044 073 094

Splits and Phases:  3: Welsh Road & Dreshertown Road

—=* 52

Lanes, Volumes, Timings Synchro 6 Report
I\Studies\TOLBY26\synchro\PAM.sy7 21142006
Traffic Planning & Design Inc.



3: Welsh Road & Dreshertown Road AM PEAK
2008 PROJECTED CONDITIONS MB

:i?ermitted Phases 2 6 8

Clearance Time (s) 60 60 60 60 60 6.0

vis Ratio Perm 016 036 0.21

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
[\Studies\TOLB\026\synchro\PAM.sy7 2/14/2006
Traffic Planning & Design Inc.



4; Holly Hill Lane & Jarrettown Road AM PEAK
2008 PROJECTED CONDITIONS MB

Fit Protected 0,984 0,999

bontrol Type: Unsignalized

!
Analysis Period (min) 15

Lanes, Volumes, Timings Synchro 6 Report
I\Studies\TOLB\026\synchro\PAM.sy7 21142006
Traffic Planning & Design [nc.




4: Holly Hill Lane & Jarrettown Road AM PEAK
2008 PROJECTED CONDITIONS ' MB

Pedestrians

s
vCu, unblocked vol 626 193 194

v

1G, singl

cSH 646 1379 1700

Aph Y
Approach LOS B

et I e o L

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
{\Studies\TOLBY026\synchro\PAM.sy7 2/14/2006
Traffic Planning & Design Inc.




7: Proposed Driveway & Dreshertown Road AM PEAK
2008 PROJECTED CONDITIONS MB

Fit Protecied 0.967 0.950

HeadwayFactor 088 100 101 101 099 099

;B.nalySIs Period {min) 15

Lanes, Yolumes, Timings Synchro 6 Report
\Studies\TOLBW026\synchro\PAM.sy7 2/14/2006
Traffic Planning & Design Inc.




AM PEAK

7: Proposed Driveway & Dreshertown Road
MB

2008 PROJECTED CONDITIONS

0 (o]
Peak Hour Factor 0.90 0.90 0.89 0, 89 0 93 0.93

1700 1700

Synchro 6 Report

HCM Unsignalized Intersection Capacity Analysis
2/14f2006

[\Studies\TOLBV026\synchro\PAM.sy7
Traffic Planning & Design Inc.




1: Welsh Road & Jarrettown Road
2008 PROJECTED CONDITIONS

PM PEAK
MB

Turh Type ™ L
Fjrotected Phases 2 1
Peri h

527 1505

g
Offset; 87 (73%), Re

Splits and Phases: 1. Welsh Road & Jarrettown Road

'ff el

2
= 02

Lanes, Volumes, Timings
11\Studies\TOLBW26\synchro\PPM.sy7
Traffic Planning & Design Inc.

Synchro 6 Report
2/14/2008




1: Welsh Road & Jarrettown Road PM PEAK
2008 PROJECTED CONDITIONS MB

Grade (%)
Total Lost time (s (s)

0.84 0.90

Heag\/emcles(/;,)' 3% 3% 3% 2% 2% 2% 2% 2% 2% 2% 2% 2%

p:vph). 2 = =
vls Ratio Prot ) 0.20 010 c0.77

%’rogression Factor 1.00 1.00 1.70 1.56 1.00 1.00 1.00

Approach Delay (s} 17.3 36.6 42.7 50.5
Ap :

wapacity
Lefigthi{s).;"
aclly Ul|||zat|on

c Cntical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
IAStudies\TOLB026\synchro\PPM.sy7 2/14/2006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road PM PEAK
2008 PROJECTED CONDITIONS MB

1273 1503 1340 1139

Reduced v/c Ratio 088 1.03 062 093 054

ity; a
Queus shown is maximum after two cycles

Splits and Phases:  2: Welsh Road & Dresher Road

Lanes, Volumes, Timings Synchro 6 Report
I\Studies\TOLBW26\synchro\PPM.sy7 21412006
Traffic Planning & Design Inc.




2: Welsh Road & Dresher Road
2008 PROJECTED CONDITIONS

PM PEAK
MB

Peak-hour factor, PHF  0.95 095 092 092 079 0.79

Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%

Progressmn Faq_tor . 161 085 168 1.00 1.00

405 276

4o s E8Um of lost time(s) .1
o ICU Level ofSerwce L

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
I\Studies\TOLB\026\synchro\PPM.sy7
Traffic Planning & Design Inc.

Synchro 6 Report
2/14/2006




3: Welsh Road & Dreshertown Road
2008 PROJECTED CONDITIONS

PM PEAK
MB

956 678 2680 605

Splits and Phases:  3: Welsh Road & Dreshertown Road

Lanes, Volumes, Timings Synchro 6 Report

EAStudies\TOLB\026\synchro\PPM.sy7
Traffic Planning & Design Inc.

2/14/2006




3: Welsh Road & Dreshertown Road PM PEAK
2008 PROJECTED CONDITIONS MB

1599 1643

Peak-hour factor, PHF 095 095 094 094 091 091

HCM Signalized Intersection Capacity Analysis Synchro 6 Report
1\Studles\ TOLBY026\synchro\PPM.sy7 2/14/2006
Traffic Planning & Design Inc.



4: HOLLY HILL LANE & Jarrettown Road PM PEAK
2008 PROJECTED CONDITIONS MB

Headway Factor 085 0907 101 0.89 1.01

Bus Blockages (#/hr)
- (#hr).

A ¥p 12 353
Lane Group Flow (vph) 20 0 0 233 374 0
Sign

Control Type: Unsignafized
In zation 34:3%
Analysis Period {(min) 15

Lanes, Volumes, Timings Synchro 6 Report
\Studies\TOLB\026\synchro\PPM.sy7 2/14/2008
Traffic Planning & Design Inc.



4: HOLLY HILL LANE & Jarrettown Road PM PEAK
2008 PROJECTED CONDITIONS MB

RN

1%

8 AgTTE

070 070 084 084 0.

cSH 549 1167 1700

Lane LOS B A
Ap
Approach LOS B

AV

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
{\Studies\TOLB026\synchro\PPM.sy7 2/14/2006
Traffic Planning & Design Inc.



6: Proposed Driveway & Dreshertown Road PM PEAK
2008 PROJECTED CONDITIONS MB

Width

(0

Storage Len

(%)

; pro |
Fit Permitted 0.966 0.950

fi:ink Distance (ft) 255 440 860
f

Lane Group Flow (vph) 20 0 10 1162
s:s- x

Lanes, Volumes, Timings Synchro 6 Report
[\Studies\TOLB\026\synchro\PP M.sy7 2/14/2006
Traffic Planning & Design Inc.




8: Proposed Driveway & Dreshertown Road PM PEAK
2008 PROJECTED CONDITIONS MB

(ICU:Lével ofiService ™

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
I\Studles\TOLB\026\synchro\PPM.sy7 2/14/2006
Traffic Planning & Design Inc.



APPENDIX E

AUXILIARY TURN LANE WARRANT ANALYSIS



Unsignalized Intersection Left-Turn Storage Lane Warrant Analysis
Based on Highway Research Record 211
"Volume Warrants for Left-Turn Storage Lanes At Unsignalized Grade Intersection"
M.D. Harmelink

PROJECT INFORMATION
TPD Project Number: TOLB.A.00026
Intersection: PROPOSED DRIVEWAY - DRESHERTOWN
Movement: Left Tums into Site Driveway
Analysis Period: 2008 PROJECTED CONDITIONS - AM PEAK
Analyst: MBRESSLER
INPUT

Advancing Volume (V,) = 1069

Opposing Volume (Vo) =| 677
Number of Left Tums=| 3
Speed Limit =| 40

Proportion of Left Twns (L) = 0.01

CALCULATIONS
Headway Percent . Opposing Number of  Average Duration,
range, seo Headways in Volume Headways Headway, sec
’ each range in Range sec
0-1 7 0 677 48.45 0.5 2423
1-2 38 7 677 209.38 1.5 314.07
2-3 60 38 677 149.90 2.5 37476 -
Total  407.73 713.05
t,= 3.30 Unblocked Time= 2213.78
ta= 3.37 p= 73793
h=124.51
RESULTS Limiting
Left turn lane watrants are for p > than p= 0.0332 Advancing Volume
8.00E-06 for40mph 75 footlanep”=  3.60E-05 satisfied 830
100 foot lane p*=  [.22E-06 1353
125 foot lane p° =  4.04E-08 1814
150 foot lane p®=  1.34E-09 22006
175 foot lane p’=  4.4GE-11 2537
200 foot lane p*=  1.48E-12 2817
225 foot lane p°=  4.92E-14 3056
250 foot lane p**=  1.63E-15 3262
275 foot lane p''=  5.42E-17 3441
300 foot lane p®=  1.80E-18 3597
325 foot lane p¥*=  5.98E-20 3735

350 foot lane o™= 1,99E-21 3857
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Unsignalized Intersection Left-Turn Storage Lane Warrant Analysis
Based on Highway Research Record 211
"Volume Warrants for Left-Turn Storage Lanes At Unsignalized Grade Intersection"

M.D. Harmelink
PROJECT INFORMATION
TPD Project Number: TOLB.A.00026
Intersection: PROPOSED DRIVEWAY - DRESHERTOWN
Movement: Left Turns into Site Driveway
Analysis Period: 2008 PROJECTED CONDITIONS - PM PEAK
Analyst: MBRESSLER
INPUT '

Advancing Volume (V) =| 739

Opposing Volume (Vo) =| 1103
Number of Left Turns =| 9
Speed Limit =| 40

Proportion of Left Turns (L) = 0.01

CALCULATIONS
Headway Percent . Opposing Number of  Average Duration,
range, sec Headways in Volume Headways Headway, sec
’ each range in Range sec
0-1 11 0 1103 117.39 0.5 58.69
1-2 44 11 1103 373.21 1.5 559.82
23 71 44 1103 292.09 2.5 730.22
Total 782.69 1348.73
t,= 0.84 Unblocked Time =  1450.49
ta= 4.87 p=  483.50
A=23.92
RESULTS Limiting
Left turn lane warrants are for p > than p= 0.0495 Advancing Volume
8.00B-06 for40mph  75footlanep®=  1.21B-04 satisfied 470
100 foot lane p*= 5.99E-06 766
125 foot lane p° = 2,96E-07 1027
150 foot lane p®=  1.47E-08 1249
175 foot lane p'=  7.26E-10 1437
200 foot lane p®=  3.59E-11 1595
225 foot lane p*= 1.78E-12 1731
250 foot lane p®=  8.79E-14 1848
275 foot lane p''=  4.35E-15 1949
300 foot lane p*?=  2.15E-16 2037
325 foot lane p*®=  1.06E-17 2115

350 foot lane p**=  5.27E-19 2185
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