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EXECUTIVE SUMMARY

Sugarbush, LLC. proposes to construct Sugarbush Meadow, an apartment
complex with 150 units, located within the southwest quadrant of Amherst
Road (Route 116) and Plumtree Road in Sunderland, Massachusetts. The
development site has a total of 63.27 acres and is presently undeveloped.
Access to the apartment complex will be provided by full access roads along
Amherst Road (between the Pioneer Auction building and KSE Inc.) and
along Plumtree Road about a quarter mile west of Amherst Road.

New trips to the roadway system associated with the Sugarbush Meadow
apartments were estimated from the trip generation information included in
the ITE Trip Generation reference for Apartments. Based on the ITE trip
generation information, the 150 apartment units will generate 15 vehicles
entering the site and 62 vehicles leaving during the morning peak hour and
65 vehicles entering the site and 35 vehicles leaving during the afternoon
peak hour.

Capacity analyses were completed for the intersection of Amherst Road
(Route 116) at Plumtree Road and East Plumtree Road for the 2005
Existing conditions and for the Design Year 2011 No-Build and 2011 Build
conditions and for the intersection of the site access roads with Amherst
Road and Plumtree Road for the 2011 Build conditions.

Twenty-four hour machine counts were made on Amherst Road and
Plumtree Road on November 16 and 17, 2005 and morning and afternoon
peak period turning movement traffic counts were made on November 17,
2005 at the intersection of Amherst Road at Plumtree Road and East
Plumtree Road.

Findings — Amherst Road at Plumtree Road and East Plumtree Road

m  Based on the trip generation for 150 apartment units and the
capacity analyses completed for this intersection, there will be
minimal traffic impact with little change in operating Levels of Serwce
from those expected without the proposed homes.

m Left turns from Amherst Road onto Plumtree Road and East
Plumtree Road presently operate at Level of Service (LOS) A during
the morning peak hours. If no building is done, left turns from
Amherst Road onto Plumtree Road during 2011 will operate at LOS
B during the morning peak hour and LOS A during the afternoon
peak hour and left turns from Amherst Road onto East Plumtree
Road will operate at LOS A during both peak hours.

When the 150 apartment units are completed and fully occupied, left
turns from Amherst Road onto Plumtree Road will continue to
operate at LOS B during the morning peak hour and LOS A during
the afternoon peak hour and left turns from Amherst Road onto East
Plumtree Road will continue to operate at LOS A during both peak
hours.
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= The Plumtree Road approach to Amherst Road presently operates at
LOS C during the morning and afternoon peak hours. [If no building
is done this approach will operate at LOS D during the morning peak
hour and will continue to operate at LOS C during the afternoon peak
hour for the 2011 No-Build conditions.

When the 150 apartment units are completed and fully occupied the
Plumtree Road approach to Amherst Road will operate at LOS D
during both peak hours.

m  The East Plumtree Road approach to Amherst Road presently
operates at I.OS D during the morning peak hour and LOS E during
the afternoon peak hour. If no building is done this approach will
operate at LOS E during the morning peak hour and LOS F during
the afternoon peak hour.

When the 150 apartment units are completed and fully occupied
there will be no further changes in operating Level of Service. This
approach will continue to operate at LOS E during the morning peak
hour and LOS F during the afternoon peak hour

Findings — Amherst Road at Site Access Road

m  When the 150 apartment units are completed and fully occupied left
tumns from Amherst Road onto the site access road will operate at
LOS B during the morning peak hour and LOS A during the
afternoon peak hour

m  When the 150 apartment units are completed and fully occupied the
site access road approach to Amherst Road will operate at LOS D
during the morning peak hour and L.OS C during the aftemoon peak.

= The sight distances looking left and right from the access road onto
Amherst Road are greater than the sight distances presented in the
AASHTO reference for the 85" percentile speeds of travel on
Amherst Road.

Findings — Plumtree Road at Site Access Road

m  When the 150 apartment units are completed and fully occupied all
movements at the intersection of Plumtree Road at the site access
road will operate at LOS A during the morning and afternoon peak
hours.

m  The sight distances looking left and right from the access road onto
Plumtree Road are greater than the sight distances presented in the
AASHTO reference for the 85" percentile speeds of travel on
Plumtree Road.

N
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INTRODUCTION

Sugarbush, LLC. proposes to construct Sugarbush Meadow, an apartment
complex with 150 units, located within the southwest quadrant of Amherst
Road (Route 116) and Plumtree Road in Sunderland, Massachusetts. The
development site has a total of 63.27 acres and is situated just north of the
Ambherst Town Line a short distance from the University of Massachusetts
Campus. This report was prepared by Traffic Engineering Solutions to
address the traffic impact on roadways surrounding this apartment
development. The following scope of work was included in this study:

m Making turning movement traffic counts during the morning (7:00 AM to
9:00 AM) and afternoon (4:00 PM to 6:00 PM) peak periods at the
following location:
¢ Ambherst Road (Route 116) at Plumtree Road and East Plumtree

Road;

m  Making 24-hour directional machine counts on Amherst Road (Route
116) and on Plumtree Road in the vicinity of the site access roads for a
weekday and a Saturday. The counts included directional speed studies
to determine the 85th percentile speed of travel in each direction on
these two roads (85th percentile speed was used to determine the sight
distances needed at the site access roads).

m  Making visual observations of roadways and land use conditions along
Amherst Road and Plumtree Road in the vicinity of the site.

® Determining the number of trips expected to be added to the roadway
system by the proposed 150 apartment units proposed for the site.

m  Completing morning and afternoon and peak hour capacity analyses for
the intersection of Amherst Road (Route 116) at Plumtree Road to
determine the existing and anticipated operating Levels of Service
(LOS) for the traffic volumes expected upon completion of the 150
apartment units (for a design year five years into the future). Also,
completing capacity analyses for the intersections of Amherst Road and
Plumtree Road at the site access roads for the traffic volumes
anticipated (for a design year five years into the future) upon completion
of the apartment complex.

EXISTING CONDITIONS

Sugarbush, LLC. proposes to construct Sugarbush Meadow, a 150-Unit
apartment complex, on 63.27 acres located within the southwest quadrant of
Amherst Road and Plumtree Road in the Town of Sunderland just north of
the Town Line with Amherst. Access to the apartment complex will be
provided by full access roads located along Amherst Road (Route 116)
between the Pioneer Auction building and KSE Inc. and along Plumtree
Road about a quarter mile west of Amherst Road. Visual observations were
made for Amherst Road and Plumtree Road, turning movement traffic
counts were made at the intersection of Amherst Road at Plumtree Road

w
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and East Plumtree Road, and 24-hour traffic counts were made on Amherst
Road and Plumtree Road.

Roadways

Amherst Road (Route 116) runs through the Town of Sunderland beginning
at the Connecticut River and Town Line with South Deerfield at its northerly
end and continuing southeasterly and southerly through Sunderiand into
Ambherst at its southerly end. The road name changes from Amherst Road
to Sunderland Road as it crosses into Amherst. In the vicinity of the site and
Plumtree Road the road is typically 42 feet wide with one travel lane in each
direction. A double yellow centerline (with breaks to allow passing where
sight distances are adequate) separates the two directions of travel and
solid white edge lines delineate nine-foot shouiders along both sides of the
road. The posted speed limit on Amherst Road in the vicinity of the site is
50 miles per hour (mph). Development along the road is a mixture of
commercial and residential uses. Along the west side of Amherst Road (site
side) between the Town Line with Amherst and Plumtree Road are an open
field, four single family homes, Pioneer Auction (recently soid), KSE Inc,
(radon testing - Process R & D) and a multi-family house; along the east
side of Amherst Road are an open field, Bub’s Bar-B-Q Restaurant, a Citgo
Gasoline Station, and an office building which houses American Lease
Insurance. The site access road will intersection the west side of Amherst
Road about 500 feet south of Plumtree Road between the KSE Inc. and
Pioneer Auction sites and a short distance north of the Amherst Town Line.

Plumtree Road runs from east to west beginning at its interchange with
Ambherst Road (Route 116) at its east end and continuing west for a distance
of about 1.6 miles to its intersection with Hadley Road. The road continues
easterly from the intersection with Amherst Road as East Plumtree Road.
The road varies in width from 24 to 25 feet with a single travel lane in each
direction. A double yellow centerline separates the two directions of travel
and solid white edge lines delineate narrow (one to two-foot) shoulders
along both sides of the road. The posted speed limit along most of Plumtree
Road is 35 mph. The posted speed limit changes near Amherst Road to 30
mph. Development along Plumtree Road from just west of the site access
road to Amherst Road is predominantly single family residential. The
Sinauer Associates Publishers is located along the south side of Plumtree
Road a short distance west of Amherst Road.

Existing Traffic Volumes

Twenty-four hour machine counts were made on Amherst Road (Route 116)
and Plumtree Road on November 16 and 17, 2005 for this study.
Additionally, morning and afternoon peak period turning movement traffic
counts were made on November 17, 2005 at the intersection of Amherst
Road at Plumiree Road and East Plumtree Road. The machine counts
indicate that the daily traffic volume on Amherst Road is 12,472 vehicles and
the daily traffic volume on Plumtree Road is 1,399 vehicles. The turning
movement counts indicate that the morning peak hour of travel on Amherst

BN
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Road occurred from 7:45 AM to 8:45 AM when 1,100 vehicles traveled the
road (336 vehicles traveled toward the north and 764 vehicles traveled
toward the south); the afternoon peak hour of travel on Amherst Road

~ occurred from 4:15 PM to 5:15 PM when 1,258 vehicles traveled the road
(746 vehicles traveled toward the north and 512 vehicles traveled toward the
south). During the same morning peak hour 108 vehicles traveled Plumtree
Road near its intersection with Amherst Road (78 vehicles traveled toward
the east and 30 vehicles traveled toward the west); and during the afternoon
peak hour 115 vehicles traveled Plumtree Road (33 vehicles traveled toward
the east and 82 vehicles traveled toward the west). A copy of the machine
and turning movement counts are included in the Appendix to this report.

PROJECT GENERATED TRAFFIC

New trips to the roadway system generated by the proposed 150 apartment
units in the proposed Sugarbush Meadow development were determined
from the Institute of Transportation Engineers (ITE) reference, Trip
Generation'. The ITE reference has established mathematical relationships
based on studies of various land uses to determine their trip generation
rates. These trip generation relationships have been standardized and
published in the Trip Generation reference.

The ITE reference provides trip generation information for several types of
apartments including Apartments, Low-Rise Apartment, High-Rise
Apartment and Mid-Rise Apartment. Review of the trips associated with
each of these Land Uses indicates that using the trip generation information
for Apartments provided the highest (most conservative) number of morning
and afternoon peak hour trips. Accordingly, the trip generation information
included in Land Use Code 220 — Apartment was used to determine the
number of trips associated with the 150 apartment units proposed for
Sugarbush Meadow. The following trip generation relationships were used
to determine the number of daily, morning and afternoon peak hour trips that
would be generated by Sugarbush Meadow and the number of frips are
summarized in Table 1.

Apartments

Average Weekday Trips T =6.01(X) + 150.35
Morning Peak Hour T=049(X)+3.73 20/80
Afternoon Peak Hour T=0.55(X)+17.65 65/35

where T is the number of trips and X the number of apartment units

! Trip Generation Seventh Edition published by the Institute of Transportation Engineers, 2003

[3)]
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Table 1 - Trip Generation — 150 Apartment Units

Trips Entering | Trips Leaving
Daily 526 526
Morning Peak Hour 15 62
Afternoon Peak Hour 65 35

Table 1 indicates that the proposed 150 apartment units in Sugarbush
Meadow will generate 77 trips during the morning peak hour with 15 vehicles
entering the site and 62 vehicles leaving the site. During the afternoon peak
hour the 150 apartment units will generate 100 new trips with 65 vehicles
returning home and 35 leaving. The new trips shown in Table 1 were used
with the capacity analyses completed for this study

CAPACITY ANALYSES

Capacity Analyses were done to determine the existing and anticipated
quality of traffic operations at intersections and roadways surrounding the
site. Letter designations from A to F are used to represent the Levels of
Service (LOS) for the traffic operation at each intersection or roadway with
LOS A representing the best operating conditions with the least delay per
vehicle and LOS F the worst with greater delay per vehicle.

The Level of Service analysis for unsignalized intersections with STOP
control on the minor street (or driveways) assumes that through and right-
turning traffic on the major street is not affected by traffic on the side streets.
Hence, the LOS is determined for the movements on the side street and the
left-turn movement from the major street onto the side street. Levels of
Service are defined by the average delay per vehicle as indicated below.

Unsignalized Intersections

Level of Service Avg. Delay/Vehicle (in Seconds)
LOS A <10.0
LOS B >10.0and < 15.0
LOSC >15.0 and < 25.0
LOS D >25.0 and < 35.0
LOS E >35.0and <50.0
LOSF > 50.0

Level-of-service capacity analyses were completed for the 2005 existing
traffic volumes, 2011 Design Year traffic volumes without the 150 apartment
units and the 2011 Design Year traffic volumes with the 150 apartment units
in Sugarbush Meadow for the intersection of Amherst Road at Plumtree
Road and East Plumtree Road and for the 2011 Design Year traffic volumes
with the 150 apartment units for the intersections of the site access roads
with Amherst Road and with Plumtree Road. The 2011 No-Build traffic
volumes were determined by increasing the 2005 traffic volumes by a two

D
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percent annual growth factor (112.62% total growth) to account for growth
that may occur in the Towns of Sunderland and Amherst in the vicinity of the
site. The 2011 Build conditions were determined by adding the trips
generated by the 150 apartment units to the 2011 No Build traffic volumes.

The generated trips were assigned to the roadway system by assuming all
the site trips would use the access road to Amherst Road with ninety percent
of these vehicles turning right and ten percent turning left (the same split of
vehicles presently turning left and right from Plumtree Road during the
morning peak hour) and fifty percent of the site trips would use the access
road to Plumtree Road with half traveling to and from the west and half to
and from the east. Those trips traveling to and from the east were assumed
to turn onto Amherst Road using the same split as existing traffic leaving
Plumtree Road during the morning peak hour. The resuits of the analyses
are presented in Table 2.

Table 2: Unsignalized Intersection Capacity Analysis
2005 Existing 2011 No Build 2011 Build

Location ﬁii‘: Delay | LOS | Delay | LOS | Delay | LOS
Ambherst Road at
Plumtree Road
N-Bd Left Turn 9.6 A 10.1 B 10.1 B
S-Bd Left Turn AM 8.1 A 8.2 A 8.3 A
E-Bd Plumtree Road | peak 20.5 C 26.0 D 289 D
W-Bd East Plumiree 276 D 39.1 E 43.1 E
N-Bd Left Turn 89 A 9.3 A 94 A
S-Bd Left Turn PM 9.3 A 9.7 A 97 A
E-Bd Plumtree Road | peak 17.5 C 21.7 C 25.1 D
W-Bd East Plumtree 46.4 E 67.0 F 76.9 F
Amherst Road at Site
Access Road _
N-Bd Left Turn AM 10.5 B
E-Bd Access Rd. Peak N/A N/A N/A N/A 26.7 D
N-Bd Left Turn PM 9.2 A
E-Bd Access Rd. peak | WA | NA L NANA T 491 | C
Plumtree Road at Site
Access Road
W-Bd Left Turn AM 7.5 A
N-Bd Access Rd. peak | NA | VAL NA L NA Y g8 | A
W-Bd Left Turn PM 7.4 A
N-Bd Access Rd. Peak N/A N/A NIA N/A 9.5 A

NOTES:

Delay = Average stopped delay, in seconds, to all vehicles entering the
intersection or to vehicles making the specified turn.
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Table 2 indicates that the left turns from northbound and southbound
Ambherst Road onto Plumtree Road and East Plumtree Road presently
operate at Level of Service (LOS) A during the morning and afternoon peak
hours. Northbound left turns will operate at LOS B during the morning peak
hour and will continue to operate at LOS A during the afternoon peak hour
for the 2011 No-Build conditions and the southbound left turns will continue
to operate at LOS A during both peak hours for the 2011 No-Build
conditions. There will be no further changes in operating Levels of Service
for these left turns during either peak hour for the 2011 Build conditions
when the trips associated with the apartment units in Sugarbush Meadow
are added to the roadway system. The Plumtree Road approach to Amherst
Road presently operates at LOS C during the morning and afternoon peak
hours. This approach will operate at LOS D during the morning peak hour
and will continue to operate at LOS C during the afternoon peak hour for the
2011 No-Build conditions. The Plumtree Road approach to Amherst Road
will operate at LOS D during both peak hours for the 2011 Build conditions.
The East Plumtree Road approach to Amherst Road presently operates at
LOS D during the morning peak hour and LOS E during the afternoon peak
hour. This approach will operate at LOS E during the morning peak hour
and LOS F during the afternoon peak hour for the 2011 No-Build conditions.
There will be no further changes in operating Level of Service for the 2011
Build conditions. Left turns from Amherst Road onto the site access road
will operate at LOS B during the morning peak hour and LOS A during the
afternoon peak hour and the site access road approach to Amherst Road
will operate at LOS D during the morning peak hour and LOS C during the
afternoon peak hour for the 2011 Build conditions. All movements at the
intersection of Plumtree Road at the site access road will operate at LOS A
during the morning and afternoon peak hours for the 2011 Build conditions.

SITE ACCESS

Access to Sugarbush Meadow will be provided by full access roads along
Amherst Road (about 500 feet south of Plumtree Road between the Pioneer
Auction building and KSE Inc.) and Plumtree Road (about a quarter mile
west of Amherst Road). The sight distances available to drivers leaving both
access roads were measured and compared with the sight distance
presented in the AASHTO Policy on Geometric Design on Highways and
Streets for the 85™ percentile speeds of fravel on Amherst Road and
Plumtree Road. Table 3 summarizes the available and required sight
distances looking left and right from the two access roads.

0
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Table 3 — Comparison of Available and Required Intersection Sight

Distances

Intersection Sight
Distance that can be

Required Intersection Sight

Road access road

provided with clearing Distance per AASHTO
Road ecess road | > 1,000 Feet 599 Foot
[Ii%c;lgr;gc?;ggtrggcrjn Amnerst > 1,000 Feet 588 Feet
Ié%(;tgnagc(\:_ee;tsf;g;ndPlumtree 700 Feet 511 Feet
Looking Right from Plumtree 515 Feet 500 Feot

Table 3 shows that the sight distances looking left and right from the access
roads along Amherst Road and Plumtree Road are greater than the sight
distances presented in the AASHTO reference for the 85™ percentile speeds
(the speeds at which 85 percent of all vehicles travel at or less than) of

travel on the two roads.

CONCLUSIONS

Sugarbush, LLC. proposes to construct Sugarbush Meadow, an apartment
complex with 150 units, located within the southwest quadrant of Amherst
Road (Route 116) and Plumtree Road in Sunderland, Massachusetts. The
development site has a total of 63.27 acres and is presently undeveloped.
Access to the apartment complex will be provided by full access roads along
Amherst Road (between the Pioneer Auction building and KSE Inc.) and
along Plumtree Road about a quarter mile west of Amherst Road.

New trips to the roadway system associated with the Sugarbush Meadow
apartments were estimated from the trip generation information included in
the ITE Trip Generation reference for Apartments. Based on the ITE trip
generation information, the 150 apartment units will generate 15 vehicles
entering the site and 62 vehicles leaving during the morning peak hour and
65 vehicies entering the site and 35 vehicles leaving during the afternoon

peak hour.

Capacity analyses were completed for the intersection of Amherst Road
(Route 118) at Plumtree Road and East Plumtree Road for the 2005
Existing conditions and for the Design Year 2011 No-Build and 2011 Build
conditions and for the intersection of the site access roads with Amherst
Road and Plumtree Road for the 2011 Build conditions.

Twenty-four hour machine counts were made on Amherst Road and
Plumtree Road on November 16 and 17, 2005 and morning and afternoon
peak period turning movement traffic counts were made on November 17,
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2005 at the intersection of Amherst Road at Plumtree Road and East
Plumtree Road.

Findings — Amherst Road at Plumiree Road and East Plumtree Road

s Based on the trip generation for 150 apartment units and the
capacity analyses completed for this intersection, there will be
minimal fraffic impact with little change in operating Levels of Service
from those expected without the proposed homes.

m Left turns from Amherst Road onto Plumtree Road and East
Plumtree Road presently operate at Level of Service (LOS) A during
the morning peak hours. [f no building is done, left turns from
Ambherst Road onto Plumtree Road during 2011 will operate at LOS
B during the morning peak hour and LOS A during the afternoon
peak hour and left turns from Amherst Road onto East Plumtree
Road will operate at LOS A during both peak hours.

When the 150 apartment units are completed and fully occupied, left
turns from Amherst Road onto Plumtree Road will continue to
operate at LOS B during the morning peak hour and LOS A during
the afternoon peak hour and left turns from Amherst Road onto East
Plumtree Road will continue to operate at LOS A during both peak
hours.

m  The Plumtree Road approach to Amherst Road presently operates at
LOS C during the morning and afternoon peak hours. [If no building
is done this approach will operate at LOS D during the morning peak
hour and will continue to operate at LOS C during the afternoon peak
hour for the 2011 No-Build conditions.

When the 150 apartment units are completed and fully occupied the
Plumtree Road approach to Amherst Road will operate at LOS D
during both peak hours.

m  The East Plumfree Road approach to Amherst Road presently
operates at LOS D during the morning peak hour and LOS E during
the afternoon peak hour. If no building is done this approach will
operate at LOS E during the morning peak hour and LOS F during
the afternoon peak hour.

When the 150 apartment units are completed and fully occupied
there will be no further changes in operating Level of Service. This
approach will continue to operate at LOS E during the morning peak
hour and LOS F during the afternoon peak hour

Findings — Amherst Road at Site Access Road

x  When the 150 apartment units are completed and fully occupied left
turns from Amherst Road onto the site access road will operate at
LOS B during the morning peak hour and LOS A during the
afternoon peak hour
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When the 150 apartment units are completed and fully occupied the
site access road approach to Amherst Road will operate at LOS D
during the morning peak hour and LOS C during the afternoon peak.

The sight distances looking left and right from the access road onto
Amherst Road are greater than the sight distances presented in the
AASHTO reference for the 85" percentile speeds of travel on
Amherst Road.

Findings — Plumtree Road at Site Access Road

When the 150 apartment units are completed and fully occupied all
movements at the intersection of Plumtree Road at the site access

road will operate at LOS A during the morning and afternoon peak

hours.

The sight distances looking left and right from the access road onto
Plumtree Road are greater than the sight distances presented in the
AASHTO reference for the 85™ percentile speeds of travel on
Plumtree Road.
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APPENDIX




EXISTING TRAFFIC VOLUMES




Connecticut Counts Inc.
Kensington, Connecticut 06037
(860) 828-1693

File Name : 5186
Site Code : 5186

Start Date : 11/17/2005
PageNo :2
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From North From East From South From West
Start Time | Right fThru I Left| Peds | app. Tt | Right | Thru , Leﬂ] Peds | o Tota | Right IThlu I Left I Peds | Apo. Totad | Right [Thru I Left | Peds | App. Total | Ink. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
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Connecticut Counts Inc.
Kensington, Connecticut 06037
(860) 828-1693
File Name : 5187
Site Code : 5187
Start Date : 11/17/2005
PageNo :2
Route 116 East Plumtree Road Route 116 Plumtree Road
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TRAFFIC FLOW DIAGRAMS
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General information

Isite Information

[Amherst Road at Plumtree Road

[Analyst IBAH }{lintersection

Agency/Co. Traffic Engineeting Solutions urisdiction Sunderiand

Date Performed 12/5/2005 nalysis Year 2005 Existing Conditions
Analysis Time Period AM Peak

ProiecTDescription

Sugarbush Meadow Apartments

[East/West Street: Plumtree/East Plumtres Street

North/South Street: Amherst Road (Route 116)

Intersection Orlentation:;

North-South

Study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street Northbound Southbound
Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 19 312 5 11 688 8
{Peak-Hour Factor, PHF 0.82 0.82 0.82 0.84 0.84 (.84
Hourly Flow Rate, HFR
vetvh) 8 0 80 9 4 11
Percent Heavy Vehicles 2 - - 2 - -
edian Type Undivided
RT Channelized 0 0
JLanes 0 1 0 0 1 0
Configuration LTR LTR
'Upslream Signal 0 0
IMinor Street Eastbound Westbhound
Movement 7 8 9 10 11 12
L T R L T R
JVolume (veh/h) 7 0 70 6 3 7
{Peak-Hour Factor, PHF 0.87 0.87 0.87 0.671 0.61 0.61
Hourly Flow Rate, HFR
l( veh/h) 13 819 9 23 380 8
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) 0 0
[Flared Approach N N
| storage 0 0
IRT Channelized 0 0
Lanes a 1 0 0 t a
onfiguration LTR LTR
elay, Queue Length, and Level of Service
Approach Northbound Southbound Westhound Eastbound
JMovement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR
v {veh/h) 23 13 24 88
C (m) (veh/h) 803 1172 183 319
v/c 0.03 0.01 0.13 0.28
95% queue length 0.09 0.03 0.44 1.10
Control Delay {s/veh) 9.6 8.1 276 20.5
LOS A A D c
Approach Delay (s/iveh) - -- 27.6 20.5
IApproach LOS - - D C
Copyright © 2005 Universiiy of Florkda, Ali Rights Reserved HCS+w  Vershbn 5.2 Generated: 12/5/20056 211 PM
file://C\Documents and Settings\Bruce Hillson\L.ocal Settings\Temp\u2k484.tmp 12/5/2005




Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
Genetal Information ite Information e
Analyst BAH intersection IAmherst Road af Plumtree Road
Agency/Co. Traffic Engineering Solutions urisdiction Sunderand
Date Performed 12/5/2005 nalysis Year 2005 Existing Conditions
Analysis Time Period IPM Peak
Project Description  Sugarbush Meadow Apartments
East/VWest Street: Plumtree/East Plumtree Street North/South Street: Amherst Road (Route 116)
[lntersectlon Orientation: North-South Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
Major Street Northbound Southbound ]
MMovement 1 2 3 4 5 8
L T R L T R
\Volume (veh/h) 62 679 2 2 480 20
§Peak-Hour Factor, PHF 0.88 0.88 0.88 0.84 0.84 0.84
Hourly Flow Rate, HFR
veh/h) 5 0 38 5 0 1
Percent Heavy Vehicles 2 - - 2 - -
l\ﬂedian Type Undivided
|RT channelized 0
ILanes 0 1 0 @ )
Configuration LTR LTR
ﬂpstream Signal 0 0
{Minor Street Eastbound Westbound
PMovement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 4 0 29 3 0 1
Peak-Hour Factor, PHF 0.75 0.75 0.75 0.58 0.58 0.58
Hourly Flow Rate, HFR
veh/h) 2 571 23 70 771
Percent Heavy Vehicles 2 2 2 2 2 2
IPercent Grade (%) 0 0
|Flared Approach N N
] Storage 0 0
IRT Channslized 0 0
Lanes 4 1 0 0 7 Q
Configuration LTR LTR
elay, Queue Length, aljl-(li Level of Service = -
pproach Northbound Sauthbound Westbound Eastbound
[Movement 1 4 7 8 g 10 11 12
Lane Configuration LTR LTR LTR LTR
v (velvh) 70 2 6 43
C (m) {veh/h) 982 842 93 332
v/c 0.07 0.00 0.06 0.13
95% queue length 023 0.01 0.20 0.44
Control Delay (s/veh) 8.9 9.3 46.4 17.5
LOS A A E c
Approach Delay (s/veh) - - 464 17.5
Approach LOS - - E c
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UNSIGNALIZED INTERSECTION

CAPACITY ANALYSES

2011 NO-BUILD CONDITIONS




Two-Way Stop Control

Page 1 of |

TWO-WAY STOP CONTROL SUMMARY
IGeneral Information ite Information _
Analyst IBAH [intersection iAmherst Road at Plumtree Road
Agency/Co. Traffic Engineering Solutions Lurisdiction Sunderiand
Date Performed 12/5/2005 Analysis Year 2011 No-Build Conditions
Analysis Time Period AM Peak
{Project Description  Sugarbush Meadow Apartments
[East/West Street: Plumiree/East Plumtree Street North/South Street. Amherst Road (Route 116)
'[lﬁersectlon Orientation:  North-South Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
[Major Street Northbound Southbound
IMovement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 21 351 [ 12 776 9
IPeak-Hour Factor, PHF 0.82 0.82 0.82 0.84 0.84 0.84
Hourly Flow Rate, HFR
vetirh) 9 0 90 11 4 13
Percent Heavy Vehicles 2 - - 2 - -
[Median Type Undivided
|RT channelized 0 0
Janes 0 1 0 0 1 0
IConﬁgura(ion LTR LTR
Jupstream Signal 0 0
[Minor Street Eastbound Westbound
ovement 7 8 g 10 11 12
L T R L T R
Volume (veh/h) 8 0 79 7 3 8
[Peak-Hour Factor, PHF 0.87 0.87 .87 0.61 0.67 0.61
Hourly Flow Rate, HFR
veh'h) 14 922 10 25 428
Percent Heavy Vehicles 2 2 2 2 2 2
IPercent Grade (%) 0 0
[Flared Approach N N
Storage Q Q
RT Channelized 0 0
Lanes Q 7 /) v H g
Configuration LTR LTR
elay, Queue Length, and Level of Service
IApproach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 10 11 12
JLane configuration LTR LTR LTR LTR
v (veh/h) 25 14 28 99
C (m) (veh/h) 734 1125 133 269
vic 0.03 0.01 0.21 0.37
95% queue length 0.11 0.04 0.76 1.62
Control Delay (s/veh) 10.1 8.2 39.1 26.0
los B A E D
Approach Delay (s/veh) - - 39.1 26.0
pproach LOS - - E D
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‘Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information
'—-—-—t,____

lAnalyst

BAH

ite Information
intersection

lAmherst Road af Plumftree Road

urisdiction

Sundetiand

égency/Co.
Date Performed

12/5/2005

Traffic Engineering Solutions

IAnalysis Year

2011 No-Build Conditions

Analysis Time Period

PM Peak

Project Description

Sugarbush Meadow Apartments

East/West Street: Plumtres/East Plumtree Street

North/South Street: Amherst Road (Route 116)

IStudy Period (hrs). 0.25

ﬂntersecﬁon Orientation: North-South

fVehicle Volumes and Adjustments

Ivajor Street

Northbound

Southbound

Movement

1

2

5

L

T

il o} TN

&

T

olume (veh/h)

70

765

541

23

|Peak-Hour Factor, PHF

0.88

0.88

0.88

0.84

0.84

Hourly Flow Rate, HFR
(vehrh)

44

0

Percent Heavy Vehicles

IMedian Type

Undivided

|rT channelized

lLanes

IConﬁguration

LTR

0

0

Jupstream Signal

IMinor Street

EasEound

Westbound

Movement

8

10

11

T

T

alume {veh/h)

0

33

0

0.75

0.75

0.58

0.58

Hourly Flow Rate, HFR

Peak-Hour Factor, PHF
tveh/h)

644

27

79

869

IPercent Heavy Vehicles

IPercent Grade (%)

|Fla red Approach

] Storage

olzlole

MRS

IRT Channelized

Lanes

-

Py

onfiguration

LTR

LTR

elay, Queue Length, and Level of Service

pproach

Northbound

Southbound

Westbound

Eastbound

ovement

1

4

7 8

10 M

12

lLane Configuration

LTR

LTR

LTR

LTR

v (veh/h)

79

2

6

50

C (m) (veh/h)

918

774

64

265

v/ic

0.09

0.00

0.08

0.19

95% queue length

0.28

0.01

0.30

0.68

Control Delay {(s/veh)

9.7

67.0

21.7

LOS

F

Cc

IApproach Delay (siveh)

67.0

21.7

ppraach LOS

F

c
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UNSIGNALIZED INTERSECTION
CAPACITY ANALYSES

2011 BUILD CONDITIONS




Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information Isite Information
[Analyst IBAH mntersection [Amherst Road at Plumtree Road
Agency/Co. Traffic Engineering Solutions urisdiction Sunderfand
Date Performed 12/5/2005 HAnalysis Year 2011 Build Conditions
iAnalysis Time Period [AM Peak |
{Project Description  Sugarbush Meadow Apartments
|East\West Street:  Plumtree/East Plumtree Street North/South Street; Amherst Road (Route 116)
antersectlon Orientation: North-South Study Period (hrs); 0.25
[Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
Povement 1 2 3 4 5 6
L T R L T R
olume (veh/h) 24 357 6 12 777 9
Peak-Hour Factor, PHF 0.82 0.82 0.82 0.84 0.84 0.84
Hourly Flow Rate, HFR
(vehih) 11 [} 106 11 4 13
Percent Heavy Vehicles 2 - - 2 - -
edian Type Undivided
RT Channelized 0 0
[Lanes 0 1 0 0 1 0
Configuration LTR LTR
,Upstream Signal 0 Q
{Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 10 Q 93 7 3 8
fPeak-Hour Factor, PHF 0.87 0.87 0.87 0.61 0.61 0.67
Hourly Flow Rate, HFR .
veh/h) 14 925 10 29 435
Percent Heavy Vehlcles 2 2 2 2 2 2
IPercent Grade (%) a 4
lF lared Approach N N.
| Storage 0 0
JRT Channefized 0 0
Jranes 0 1 0 0 1 0
IConﬁguration LTR LTR
elay, Queue Length, and Level of Service o
IApproach Northbound Southbound Westbound Eastbound
|Move ment 1 4 7 8 9 10 11 12
JLane configuration LTR LTR LTR LTR
v (veh/h) 29 14 28 117
C (m) (veh/h) 732 1118 122 265
vic 0.04 0.01 0.23 0.44
95% queue length 0.12 0.04 0.83 2,13
Control Delay (s/veh) 10.1 8.3 43.1 28.9
LOS B A E D
Approach Delay (sfveh) - -- 43,1 28.9
IApproach LOS - - E D

Copyright © 2006 University of Florlda, All Rights Reservad

file://C:\Documents and Settings\Bruce Hillson\L.ocal Settings\Temp\u2k476.tmp

HCS+™ Vergion §.2

Generated: 12/5/2006 2:10 PM

12/5/2005




Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

ISite information

mherst Road af Plumtree Road

nalyst AH Intersection
Agency/Co. Traffic Engineering Solutions J [lurisdiction Sunderiand
Date Performed 12/5/2005 r\r@vsis Year 2011 Build Conditions
Analysis Time Period PM Peak il

IProject Description

Sugarbush Meadow Apartments

JEast\West Street: Plumtree/East Plumtres Street

North/South Street; Ambherst Road (Route 116)

Study Period (hrs): 0.25

Jintersection Orientation: _North-South

[Vehicie Volumes and Adjustments

IMajor Street

Northbound

Southbound

Iovement

1

2

5

L

T

N;U@

T

[Volume (veh/h)

84

769

548

25

Peak-Hour Factor, PHF

(.88

(.88

0.88 0.

0.84

0.84

vehth)

0

Hourly Flow Rate, HFR
Percent Heavy Vehicles

2
8
54 5
2

IMedian Type

Undivided

|rRT channelized

|Lanes

IConﬂguration

LTR

0

0

!Upstream Signal

IMinor Street

Eastbound

Westbound

IMovement

11

i~

T

[Volume (veh/h)

41 3

0

{Peak-Hour Factor, PHF

0.75 0.58

0.58

veh/h)

29 95

873

Four!y Flow Rate, HFR

Percent Heavy Vehicles

IPercent Grade (%)

IFIared Approach

I Storage

ol

IRT Channelized

ILanes

o

-

-

IConﬁguratlon

LTR

LTR

lDelax, Queue Length, and Level of Service

IApproach

Northbound

Southbound

Westbound

Eastbound

|Movement

1

4

7 8

10 11

12

lLane Configuration

LTR

LTR

LTR

LTR

\ (veh/h)

95

2

6

62

C (m) (veh/h)

912

771

56

240

v/c

0.10

0.00

0.11

0.26

95% queue length

0.35

0.01

0.34

1.00

Control Delay (s/veh)

9.4

9.7

76.9

25.1

LOS

A

F

D

iApproach Defay (s/veh)

76.9

251

Anproach LOS

F

D
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

1General Information

ite Information

iAnalyst

AH

fintersection

[Amherst Road af Site Access

Agency/Co.

Traffic Enginesring Solutions

Sunderland

Date Performed

12/6/2005

2011 Build Conditions

Analysis Time Period

AM Peak

urisdiction
nalysis Year

Sugarbush Meadow Apartments

Project Description
East\West Street:  Site Access Road

North/South Street: Amherst Road (Route 116)

Study Period (hrs): 0.25

Jintersection Orientation: _North-South

Vehicle Volumes and Adjustments

IMajor Street

Northbound

Southbound

Movement

1 2

5

L T

T

[Volume {veh/h)

14 381

874

{Peak-Hour Factor, PHF

0.75 0.83

0.83

0.83 0.

Hourly Flow Rate, HFR
vehrh)

74

o g™
o el 1]

Q

Percent Heavy Vehicles

wedian Type

Undivided

|rT channeiized

ILanes

Configuration

LT

R

] Upstream Signal

0

0

[Minor Street

Eastbound

Westhound

8

11 12

Wcovement

T

T R

[Volume (veh/h)

56

Peak-Hour Factor, PHF

0.75

0.83

(.83 0.83

7053

18

459 0

Percent Heavy Vehicles

7

L

6
0.75 0.83

0

0

[Percent Grade (%)

Flared Approach

Slorage

ofzla]o

olzlo]lo

RT Channelized

Lanes

(=]
<

onfiguration

elay. Queue Length, and Level of Service -

IApproach

Northbound

Southbound

Westbound

Eastbound

Movement

1 4

7 8

10 11 12

'Lane Configuration

LT

LR

v (veh/h)

18

82

C (m) (veh/h)

668

247

vic

0.03

0.33

95% queue length

0.08

1.40

Controf Delay (s/veh)

10.5

26.7

LOS

B

D

Approach Delay (s/veh)

26.7

Approach LOS

D
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

ite Information

e ——

[Analyst

BAH

intersection

lAmherst Road af Site Access

ﬂgency/Co.

Traffic Engineering Solutions

Jurisdiction

Sundetiand

Date Performed

12/5/2005

IAnalysis Year

2011 Build Conditions

IAnalysis Time Period

IPM Peak

Project Description

Sugarbush Meadow Apartments

East\West Street: Site Access Road

North/South Street: Amherst Road (Route 116)

!Intersection Qrientation: Narth-South

Study Period (hrs): 0.25

[Vehicie Volumes and Adjustments

{Major Street -

Northbound

Southbound

IMovement

1 2

5

L T

T

[Volume (veh/h)

59 B854

585

JPeak-Hour Factor, PHF

0.75 0.84

0.83

0.88

~iN
o g £

Hourly Flow Rate, HFR
(veh/h)

-5 0

42

<

Percent Heavy Vehicles

0 —

IMedian Type

Undivided

IR channelized

|Lanes

Configuration

LT

Upstream Signal

0

0

IMinor Street

EastEound

Westbound

ovement

8

11

7
L T

T

\olume (veh/h)

32

JPeak-Hour Factor, PHF

.75 0.83

0.75

0.83

0.83

Hourly Flow Rate, HFR
veh/h)

78

10186

IPercent Heavy Vehicles

4
7
0 664
0

IPercent Grade (%)

IFlared Approach

ol2]aie

oo

| Storage

IRT Channelized

ILanes

[~}
<

<

IConﬁguration

IDelay, Queue Length, and Level of Service

pproach

Northbound

Southbound

Westbound

Eastbound

ovement

1 4

7 8

10

11

12

ILane Configuration

L7

LR

v (veh/h)

78

47

G (m) (veh/h)

927

302

vic

0.08

0.16

5% queue length

0.27

0.54

Control Delay (s/veh)

9.2

19.1

LOS

A

C

IApproach Delay (sfveh)

19.1

Approach LOS

c
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

ite Information

nalyst BAH [intersection Plumtree Road at Sife Access
Agency/Co. Traffic Engineering Solufions Vurisdiction Sunderiand
Date Performed 12/5/2005 llAnalysis Year 2011 Build Conditions
Analysis Time Period [AM Peaak |

Project Description

Sugarbush Meadow Apartments

EastWest Street:  Flumtree/East Plumiree Streef

North/South Street: Site Access Road

Intersection Orientation:

East-Woest

Study Period {hrs). 0.25

ehicle Volumes and Adjustments

IMajor Street

Eastbound

Westbound

Fovement

2

5 6

T

Alw

T R

[Volume (veh/h)

87

34

Peak-Hour Factor, PHF

(.60

0.60 0.60

Hourly Flow Rate, HFR
vehrh)

144

56 0

IPercent Heavy Vehicles

Nedian Type

Undivided

RT Channelized

lLanes

Configuration

0

0

!Upstream Signal

IMinor Street

Northbound

Southbound

ovement

11 12

T R

Volume (veh/h)

16

16

0.60

0.60 0.60

0.60 0.60

Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
veh/h)

26

26 0

IF'ercent Heavy Vehicles

fPercent Grade (%)

JFiared Approach

] storage

elz|ele] o |

RT Channelized

Lanes

]
<

Configuration

elay, Queue Length, and Level of Service

IApproach

Eastbound

Westbound

Northbound

Southbaund

|Movement

1

4

7 8 9

10 11 12

lLane Configuration

LT

LR

v (vehvh)

6

52

C (m) (veh/h)

1444

835

vic

0.00

0.06

95% queue length

0.01

0.20

Control Delay (s/veh)

7.9

9.6

LOS

A

Approach Delay (s/veh)

9.6

pproach LOS

A

Copyright © 2005 University of Florida, Afl Rights Reserved

file://C:\Documents and Settings\Bruce Hillson\Local Settings\Temp\u2k46A.tmp

HCS+m Version 6.2

Generated. 12/5/2005 2:08 PM

12/5/2005




Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
eneral Information Site Information
Analyst IBAH fintersection lumtree Road at Site Access
Agency/Co. Traffic Engineering Solufions l urisdiction Sundetland
Date Petformed 12/5/2005 IAnalysis Year 2011 Build Conditions
Analysis Time Period PM Peak
Project Description  Sugarbush Meadow Apartments
[East/West Street: Plumtree/East Plumtree Street North/South Street: Site Access Road
intersection Orientation: East-West Study Period (hrs):. 0.25
ehicle Volumes and Adjustments
Major Street Eastbound \Westbound
Movement 1 2 3 4 5 6
T R L T R
\Volume (veh/h) 37 16 16 92
Peak-Hour Factor, PHF 0.60 0.60 0.60 0.60 0.60 0.60
Hourly Fiow Rate, HFR
veh/n) 0 61 26 26 153 0
Percent Heavy Vehicles 0 - - 0 - -
edian Type Undivided
RT Channelized 0
Lanes ] 1 0 0 1
[Configuration TR LT
Upstream Signal g 0
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
Voiume {vehth) 9 9
JPeak-Hour Factar, PHF 0.60 0.60 0.60 0.60 0.60 0.60
Hourly Flow Rate, HFR
vehih) 14 Q 14 0 0 Q
Percent Heavy Vehicles 0 0 0 0 0 0
[Percent Grade (%) 0 0
[Flared Approach N N
] Storage 0 0
IRT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service
IApproach Eastbound Westbound Northbound Southbound
ovement 1 4 7 8 9 10 11 12
lLane Configuration LT LR
v (vehrh) 26 28
C (m) (veh/h) 1522 823
vic 0.02 0.03
95% queue length 0.05 0.11
[Control Delay (s/veh) 7.4 9.5
|os A A
Approach Delay (s/veh) - - 9.5
Approach LOS - - A
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