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1.0 Executive Summary
Kimley-Horn  and  Associates,  Inc.  (Kimley-Horn)  was  retained  to  perform  a  traffic  impact
analysis (TIA) for the proposed Norsworthy mixed-use development located in Isle of Wight
County, Virginia. The proposed development will be located adjacent to the intersection of
Brewer’s Neck Boulevard (U.S. Route 258/State Route 32) and Norsworthy Drive/New Towne
Haven Lane. The proposed development will include 34 condominiums and approximately
85,000 square feet of commercial property along the north side of Brewer’s Neck Boulevard as
well as 65 townhomes, 162 apartment units, and a 5,225 square foot farmers’ market along the
south side of Brewer’s Neck Boulevard. This TIA examines the traffic impacts associated with
the Norsworthy mixed-used development. Collectively, the development site(s) consist of
approximately + 70 acres and are currently zoned RAC (Rural Agricultural Conservation). These
properties will be rezoned to facilitate the land uses envisioned with the proposed development.
Four access points are proposed along Brewer’s Neck Boulevard. Two access points each are
proposed along both Norsworthy Drive and New Towne Haven Lane. It is anticipated that build-
out of the proposed development will occur no earlier than 2016 (five years). The traffic study
area includes roadways and intersections in the immediate vicinity of the proposed development.

The following improvements are assumed to be completed by others:

Brewer’s Neck Boulevard Extended
As a result of the Benn’s Grant development, a proposed roadway will be constructed connecting
between the existing Brewer’s Neck Boulevard/Queen Ann’s Court intersection southwest to
Benn’s Church Boulevard. As part of this construction, the following improvements will be
provided in the future by others:

Brewer’s Neck Boulevard/Queen Ann’s Court
o A traffic signal (with optimum timing plans responsive to peak/off-peak traffic

conditions) will be installed.
o Eastbound Brewer’s Neck Boulevard

§ No turn-lane improvements planned

o Westbound Brewer’s Neck Boulevard

§ Construct two exclusive left-turn lanes

o Northbound Brewer’s Neck Boulevard Extended

§ Construct a new approach comprised of one exclusive through lane and two
exclusive right-turn lanes

o Southbound Queen Ann’s Court

§ No turn-lane improvements planned

Brewer’s Neck Boulevard Extended/Benn’s Church Boulevard
o A traffic signal (with optimum timing plans responsive to peak/off-peak traffic

conditions) will be installed.
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o Eastbound Benn’s Grant Boulevard

§ Construct two exclusive left-turn lanes, two exclusive through lanes, and one
exclusive right-turn lane

o Westbound Brewer’s Neck Boulevard Extended

§ Construct two exclusive left-turn lanes, two exclusive through lanes, and one
exclusive right-turn lane

o Northbound Benn’s Church Boulevard

§ Construct one exclusive left-turn lane and one exclusive right-turn lane
o Southbound Benn’s Church Boulevard

§ No turn-lane improvements planned

Brewer’s Neck Boulevard/Benn’s Church Boulevard
o Eastbound Brewer’s Neck Boulevard

§ Construct one exclusive right-turn lane

o Westbound Brewer’s Neck Boulevard

§ Construct two exclusive right-turn lanes

o Northbound Benn’s Church Boulevard

§ Maintain two exclusive through lanes

o Southbound Benn’s Church Boulevard

§ Construct one additional left-turn lane and one exclusive right-turn lane

Brewer’s Neck Boulevard/Sentara Way
As  a  result  of  future  phases  of  the  Sentara  Saint  Luke’s  development  a  traffic  signal  (with
optimum timing plans responsive to peak/off-peak traffic conditions) will be installed when
warrants are met.  No other improvements are planned.

Brewer’s Neck Boulevard/Carrollton Boulevard
As a result of the Crossings development, a fourth (westbound) leg of the intersection will be
constructed to serve the development. As part of this construction, the following improvements
will be provided in the future by others:

o Eastbound Brewer’s Neck Boulevard
§ Construct an exclusive through lane

o Westbound Crossings Development Access

§ Construct one exclusive left-turn lane, one exclusive through lane, and one
shared through/right-turn lane

o Northbound Carrollton Boulevard

§ Construct one exclusive left-turn lane and one exclusive right-turn lane
o Southbound Carrollton Boulevard

§ Construct two exclusive left-turn lanes
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As expected, the proposed Norsworthy development will increase traffic along adjacent roadways
and at intersections located in the vicinity of the site. This TIA has been prepared in coordination
with representatives from Isle of Wight County staff, Virginia Department of Transportation
(VDOT) staff, and in accordance with VDOT Chapter 527 regulations. To mitigate any potential
operational issues and deteriorations in future LOS as a result of this development, the following
recommendations are offered:

Brewer’s Neck Boulevard/Norsworthy Drive/New Towne Haven Lane
o Eastbound Brewer’s Neck Boulevard

§ Extend the left-turn lane to provide approximately 550 feet of storage.

o Westbound Brewer’s Neck Boulevard
§ No change to existing geometry on this approach.

o Northbound New Towne Haven Lane

§ Provide two approach lanes

- Construct one exclusive left-turn lane with 200 feet of storage

- Provide shared through/right-turn lane

o Southbound Norsworthy Drive

o Provide two approach lanes

- Construct one exclusive left-turn lane with 250 feet of storage

- Provide one shared left-turn/through/right-turn lane

o Modify traffic signal to provide flashing yellow arrow protected/permissive major street
left-turn movements on eastbound and westbound Brewer’s Neck Boulevard.

o Construct pedestrian accommodations crossing the west leg of the intersection including
a pedestrian signal phase

§ Stripe a pedestrian crosswalk across the west leg of Brewer’s Neck Boulevard

§ Construct/install pedestrian push buttons/pedestrian crossing displays at
crosswalk

§ Incorporate pedestrian crossing phase into traffic signal operations

§ Construct a pedestrian refuge area across/within the existing grass median across
the west leg of Brewers Neck Boulevard

§ Construct a pedestrian sidewalk 5 feet in width to/from the pedestrian landing
areas in the vicinity of the intersection crosswalks to/from the proposed
developments located to the north and south of intersection

Brewer’s Neck Boulevard/Site Driveway A
o Northbound Site Driveway A

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control

§ Configure as one shared left-turn/through/right-turn lane
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o Southbound Site Driveway A

§ Construct one inbound and one outbound lane 12 feet in width in each direction.
§ Provide stop control

§ Construct one shared left-turn/through/right-turn lane

o Eastbound Brewer’s Neck Boulevard

§ Construct one left-turn lane with 200 feet of storage and a 200-foot taper
§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper

o Westbound Brewer’s Neck Boulevard

§ Construct one left-turn lane with 200 feet of storage and a 200-foot taper

§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper

Brewer’s Neck Boulevard/Site Driveway B
o Northbound Site Driveway B

§ Construct one inbound and one outbound lane 14 feet in width in each direction.

§ Provide “YIELD” control

§ Construct one channelized right-turn lane

o Eastbound Brewer’s Neck Boulevard
§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper.

o Westbound Brewer’s Neck Boulevard

§ No change to existing geometry on this approach.

Brewer’s Neck Boulevard/Site Driveway C
o Southbound Site Driveway C

§ Construct one inbound and one outbound lane 14 feet in width in each direction.
§ Provide “YIELD” control

§ Construct one channelized right-turn lane

o Eastbound Brewer’s Neck Boulevard

§ Construct one left-turn lane with 250 feet of storage and a 200-foot taper.
o Westbound Brewer’s Neck Boulevard

§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper

Norsworthy Drive/Site Driveway D
o Eastbound Site Driveway D

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control
§ Construct one shared left-turn/right-turn lane

o Northbound Norsworthy Drive

§ Provide one shared left-turn/through lane

o Southbound Norsworthy Drive
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§ Provide one shared through/right-turn lane

Norsworthy Drive/Site Driveway E
o Eastbound Site Driveway E

§ Construct one inbound and one outbound lane 12 feet in width in each direction.
§ Provide stop control

§ Construct one shared left-turn/right-turn lane

o Northbound Norsworthy Drive

§ Construct one exclusive left-turn lane with 50 feet of storage and one through
lane

o Southbound Norsworthy Drive

§ Provide one shared through/right-turn lane

New Towne Haven Lane/Site Driveway F
o Eastbound Site Driveway F

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control

§ Construct one shared left-turn/right-turn lane
o Northbound New Towne Haven Lane

§ Provide one shared left-turn/through lane

o Southbound New Towne Haven Lane

§ Provide one shared through/right-turn lane

New Towne Haven Lane/Site Driveway G
o Eastbound Site Driveway G

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control

§ Construct one shared left-turn/right-turn lane

o Northbound New Towne Haven Lane
§ Provide one shared left-turn/through lane

o Southbound New Towne Haven Lane

§ Provide one shared through/right-turn lane
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2.0 Introduction
Kimley-Horn was retained to perform a TIA for the proposed Norsworthy mixed-use
development located in Isle of Wight County, Virginia.  The proposed development will include
34 condominiums and approximately 85,000 square feet of commercial property along the north
side of Brewer’s Neck Boulevard as well as 65 townhomes, 162 apartment units, and a 5,225
square foot farmers’ market along the south side of Brewer’s Neck Boulevard. Figure 1
represents the overall development plan. The development is proposed to be located along
Brewer’s Neck Boulevard (U.S. Route 258/State Route 32), west of the Brewer’s Neck Boulevard
and Norsworthy Drive/New Towne Haven Lane intersection. This TIA will examine the traffic
impacts associated with the Norsworthy mixed-use development. The +70 acre site is currently
zoned RAC (Rural Agricultural Conservation) and will be rezoned to facilitate the proposed
development.  Four access points are proposed along Brewer’s Neck Boulevard. Two access
points each are proposed along both Norsworthy Drive and New Towne Haven Lane.

The roadway network adjoining the study area includes Brewer’s Neck Boulevard (U.S. Route
258) and Norsworthy Drive/New Towne Haven Lane. Figure  2 illustrates the location of the
Norsworthy mixed-use development as well as the approximate limits of the study area. As
shown in Figure 2, Brewer’s Neck Boulevard is oriented in a general east-west direction and
serves residential communities and businesses as well as provides a connection between
Carrollton Boulevard (U.S. Route 17) and Benn’s Church Boulevard.

This study has been prepared for submittal to Isle of Wight County and the Virginia Department
of Transportation to evaluate existing conditions as well as future traffic conditions and
associated improvements for the proposed Norsworthy development. The TIA is consistent with
the regulations of VDOT Chapter 527 process for preparing traffic studies. A scope of work
meeting with VDOT and Isle of Wight County, and Kimley-Horn was conducted on Tuesday,
May 17, 2011 to discuss and agree upon the study area parameters.  The construction, occupancy,
and build-out timeline for the proposed development is anticipated to occur within five years or
2016. The assumptions used in this study were discussed with Isle of Wight County staff and
VDOT staff prior to the completion of this analysis. The study provides trip generation, trip
distribution, traffic analyses, and recommendations for transportation improvements (such as
roadway  geometrics  and  turn-lane  requirements)  to  meet  anticipated  traffic.  In  addition  to  the
existing traffic conditions analysis, the study analyzes the traffic impacts associated with the
proposed Norsworthy development on the adjacent roadway network for 2016 and 2022.
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3.0 Project Background
3.1 Study Area

The study area for this analysis includes the following roadways and intersections:

Roadways

§ Brewer’s Neck Boulevard (U.S. Route 258)
§ Carrollton Boulevard (U.S. Route 17)
§ Benn’s Church Boulevard

Intersections

§ Brewer’s Neck Boulevard/Carrollton Boulevard
§ Brewer’s Neck Boulevard/New Towne Haven Lane/Norsworthy Drive
§ Brewer’s Neck Boulevard/Sentara Way
§ Brewer’s Neck Boulevard/Queen Ann’s Court
§ Brewer’s Neck Boulevard/Benn’s Church Boulevard
§ Carrollton Boulevard/Smiths Neck Road
§ Carrollton Boulevard/Omera Drive
§ Brewer’s Neck Boulevard/Site Driveways
§ Norsworthy Drive/Site Driveways
§ New Towne Haven Lane/Site Driveways

These intersections were identified during conversations with VDOT and Isle of Wight County
staff at the May 17, 2011 scope of work meeting. The study area as defined above reflects the key
areas  of  influence  that  will  be  impacted  by  the  Norsworthy  development.   The  study  area  also
defines the limits of the primary traffic patterns associated with this development and those
roadways and intersections that will most be affected, as noted above.  Intersections and
roadways beyond the study limits  are  difficult  to  accurately assess  as  traffic  becomes dispersed
and difficult to track, with the overall impacts to those further reaching roadways and
intersections being minimal.

3.2 Existing Land Use

The site is currently undeveloped and consists of approximately +/-70 acres of wooded,
agricultural, and wetland areas. Nearby land uses around the study area consist of several single
family homes, commercial properties as well as public land uses such as Carrollton Elementary
School and Isle of Wight County Library. Current zoning for the property is RAC (Rural
Agricultural Conservation) with adjacent zoning shown in Figure 3.
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3.3 Existing Conditions

Brewer’s  Neck Boulevard (U.S.  Route 258) is  the primary east/west  roadway in the study area.
Brewer’s Neck Boulevard is a four-lane, divided principal arterial with a posted speed limit of 55
miles per hour for the majority of the corridor with a posted speed limit of 45 miles per hour
traveling eastbound approaching Carrollton Boulevard (U.S. Route 17). Brewer’s Neck
Boulevard provides a connection between Benn’s Church Boulevard and Carrollton Boulevard.
According to average daily traffic (ADT) counts obtained from count data collected in May and
June of 2011, Brewer’s Neck Boulevard carried approximately 23,900 vehicles per day (vpd).

Carrollton Boulevard (U.S. Route 17) is a major thoroughfare with numerous commercial
developments and driveway access points. The four-lane, divided principal arterial provides
access to the cities of Suffolk and Newport News.  The posted speed limit within the study area is
45 miles per hour north and 55 miles per hour south of Brewer’s Neck Boulevard. According to
average daily traffic (ADT) counts obtained from count data collected in May of 2011, Carrollton
Boulevard carries approximately 22,200 vehicles per day (vpd) north of Brewer’s Neck
Boulevard and approximately 19,300 vehicles south of Brewer’s Neck Boulevard.

Benn’s Church Boulevard is currently a four-lane, divided north/south principal arterial that
provides access to the town of Smithfield. The posted speed limit along Benn’s Church
Boulevard is 45 miles per hour within the study area.  According to average daily traffic (ADT)
counts obtained from count data collected in December of 2008 as part of another traffic impact
study, Benn’s Church Boulevard carries approximately 25,900 vehicles per day (vpd) north of
Brewer’s Neck Boulevard and approximately 11,700 vehicles south of Brewer’s Neck Boulevard.

Figure 4 depicts existing laneage for study area roadways and intersections.

3.4 Existing Traffic

AM and PM Peak hour weekday turning movement counts (TMC) and 72-hour average daily
traffic (ADT) counts were performed by Data Collection Group as follows:

§ Brewer’s Neck Boulevard/Benn’s Church Boulevard – Tuesday, May 24, 2011 (TMC)

§ Brewer’s Neck Boulevard/Queen Ann’s Court – Wednesday, May 25, 2011 (TMC)

§ Brewer’s Neck Boulevard/Sentara Way – Tuesday, May 24, 2011 (TMC)

§ Brewer’s Neck Boulevard/Norsworthy Drive/New Towne Haven Lane – Tuesday, May
24, 2011 (TMC)

§ Carrollton Boulevard/Smiths Neck Road – Thursday, May 26, 2011 (TMC)

§ Brewer’s Neck Boulevard/Carrollton Boulevard – Thursday, March 25, 2010 (TMC
collected as part of the traffic impact study for The Crossings development)

§ Carrollton Boulevard/Ashby Way/Omera Drive – Thursday, March 4, 2010 (TMC
collected as part of the traffic impact study for The Crossings development)
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§ Carrollton Boulevard, south of Northgate Lane – Tuesday, May 24, 2011 to Thursday,
May 26 (ADT)

§ Carrollton Boulevard, south of Deep Bottom Drive – Tuesday, May 24, 2011 to
Thursday, May 26 (ADT)

§ Brewer’s Neck Boulevard, west of Norsworthy Drive – Tuesday, May 24, 2011,
Wednesday, June 1, 2011 and Thursday, June 2, 2011 (ADT)

§ Benn’s Church Boulevard north of Brewer’s Neck Boulevard – Tuesday, December 2,
2008, Wednesday, December 3, 2008, and Thursday, December 4, 2008 (ADT)

§ Benn’s Church Boulevard south of Brewer’s Neck Boulevard – Tuesday, December 2,
2008, Wednesday, December 3, 2008, and Thursday, December 4, 2008 (ADT)

Figure 5 shows existing turning movement volumes during the AM and PM peak hours.
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4.0 Traffic Generation
The trip generation potential of the proposed development was determined using traffic
generation rates published in ITE Trip Generation (8th Edition, 2008). Currently, the site is
undeveloped and generates no traffic.  The addition of the mixed-use development will result in
new traffic being generated by the site and assigned to the adjacent street network.

4.1 Pass-By

Land use in the proposed development has the potential to create new trips, but also to attract
trips from traffic already traveling along study area roadways—pass-by trips.  ITE provides
guidance, based on case studies, for determining an appropriate level of pass-by reduction for
specific land uses. In addition, standards developed by the Virginia Department of Transportation
outline ranges of acceptable pass-by reductions.  A significant percentage of existing commuter
traffic is anticipated to seek retail opportunities within the Norsworthy development instead of
continuing out of the county for retail opportunities.  In the computation of traffic generation, a
VDOT acceptable rate of 25 percent pass-by was applied to the shopping center and supermarket
land uses while a VDOT acceptable rate of 40 percent pass-by was applied to the convenience
market.  While pass-by trips do not reduce the number of driveway movements, they do reduce
the number of “new trips” generated by the development thus reducing the impact along the
mainline by shifting through movements to turning movements.

4.2 Proposed Development Trip Generation

Institute of Transportation Engineers (ITE) Trip Generation, 8th Edition (2008) provides trip
generation data for Apartments (ITE Code 220), Townhomes/Condominiums (ITE Code 230),
Nursery (Garden Center) (ITE Code 817) Shopping Centers (ITE Code 820), Supermarkets (ITE
Code 850), Convenience Markets (ITE Code 851), and High-Turnover Sit-Down Restaurants
(ITE Code 932).  It is important to note that because Trip Generation does not contain a land use
for  farmers’  markets,  the  Nursery  (Garden  Center)  land  use  was  used  to  approximate  the
additional trips that will be associated with the farmers’ market. Table  1 summarizes the
estimated daily, AM peak hour, and PM peak hour trip generation for the proposed development
at full build-out.
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Table 1 – Proposed Development Trip Generation—Norsworthy Mixed-Use Development

ITE
Code

 Description Size Daily
AM Peak PM Peak

In Out Total In Out Total

230 Condominium/
Townhouse

65 Dwelling
Units

443 9 28 37 27 16 43

220 Apartments 162 Dwelling
Units

1,106 17 67 84 70 37 107

230 Condominium/
Townhouse

34 Dwelling
Units

252 4 18 22 17 8 25

820 Shopping Center 21,450 Square
Feet

2,497 38 25 63 111 116 227

850 Supermarket 52,650 Square
Feet

5,383 116 74 190 282 271 553

817 Nursery (Garden
Center)

5,225 Square
Feet

356 7 6 13 18 18 36

851 Convenience
Market

6,000 Square
Feet

4,428 202 202 403 161 154 315

932 High-Turnover
Restaurant

4,900 Square
Feet

624 30 27 57 32 23 55

Subtotal 15,089 423 447 869 718 643 1,361

Pass-by Reduction -3,897 -112 -112 -224 -160 -160 -320

Total 11,192 311 335 645 558 483 1,041

As shown in Table 1, the proposed development has the potential to generate approximately
15,089 driveway trips per day including a total of 869 during the AM peak hour and 1,361 during
the PM peak hour. After pass-by reductions are applied, approximately 11,200 new daily trips are
anticipated to be added to the surrounding roadway network.

4.3 Adjacent Approved Development Proposed Trip Generation

Through discussion with Isle of Wight County and VDOT, it was determined that the following
approved developments in the vicinity of the proposed Norsworthy development would be
considered in the analysis:

§ Benn’s Grant
§ St. Luke’s Village
§ Frank Property
§ Riverside Medical Center
§ The Crossings
§ Red Oaks
§ Bridge Point Commons
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§ Archers Meade

Any additional redevelopment or smaller development that might take place before the build-out
of the Norsworthy development will be accounted for in the annual growth rate used to generate
the background traffic volumes.

Benn’s Grant is a mixed-use planned development community located adjacent to the intersection
of Benn’s Church Boulevard and Brewer’s Neck Boulevard (U.S. Route 258).  Based on the
traffic impact analysis prepared by Kimley-Horn and Associates, Inc. dated May 2009, the
proposed development will consist of 240 apartment units, 40 single-family attached
condominiums/townhomes, 280 single-family detached homes, approximately 533,000 ft2 of
retail, a 100-room hotel and nine outparcels to potentially include a bank, pharmacy, convenience
market with gasoline and restaurants.

St. Luke’s Village is a proposed mixed-use development with residential and specialty retail
components located along Brewer’s Neck Boulevard. Based on the traffic impact analysis
prepared by Landmark Design Group, Inc. dated October 2007, the redevelopment will consist of
approximately 465 residential units and 180,450 ft2 of specialty retail space.

The proposed rezoning for the Frank property considers only a portion of this property.  Based on
information provided by the County, this redevelopment will consist of approximately 79,200 ft2

of mini-warehouse (self-storage), 4,200 ft2 of retail space, and 2,400 ft2 of general office space.

Riverside Medical Center is a proposed medical facility located at the intersection of Benn’s
Church Boulevard and Brewer’s Neck Boulevard.  Based on the traffic impact analysis prepared
by Landmark Design Group, Inc. dated July 2008 and revised September 2008, the proposed
development will consist of 30,000 ft2 of medical offices and 50,000 ft2 of medical clinic
including emergency services, imaging, and ambulatory surgery.

The  Crossings  is  a  proposed  commercial  development  located  at  the  intersection  of  Brewer’s
Neck Boulevard and Carrollton Boulevard with frontage along the east side of Carrollton
Boulevard.  According to the traffic impact analysis prepared by DRW Consultants, LLC and
dated December of 2010, the proposed development will include approximately 234,400 ft2 of
retail space and 240 apartment units.

The Red Oaks Mobile Home Park expansion is a 70-acre expansion to the existing Red Oaks
Mobile Home Park located on the east side of Turner Road between Benn’s Church Boulevard
and Muddy Cross Drive.  According to the traffic impact analysis prepared by Landmark Design
Group, Inc. dated June 2001 and revised June 2007, the proposed expansion includes an
additional 191 mobile home lots.
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Bridge Point Commons is a proposed mixed-use development with residential, assisted living,
and retail components located in the southwest quadrant of the Carrollton Boulevard/Deep
Bottom Drive intersection. Based on the traffic impact analysis prepared by Kubilins
Transportation Group, Inc. dated June 2007, this development will consist of 46,000 ft2 of retail
space, a 120-bed assisted living facility, 230 condominium units, and a convenience store with
fuel station.  KHA was advised by the County, that the 120-bed assisted living facility was not
approved as part of the Bridge Point Commons development. To remain conservative, the
anticipated trips from this 120-bed facility are still included as part of the additional development
traffic in this traffic impact analysis.

Archer’s Meade is a residential development located 2,000 feet north of Omera Drive on
Carrollton Boulevard. According to the traffic impact analysis prepared by Bryant B. Goodloe,
P.C. and dated June 2010 and revised in October 2010, the proposed development includes 38
duplexes with 76 condominium units, 37,000 ft2 of office space, and 76,000 ft2 of warehouse
space. It should be noted that the office space and warehouse land uses were previously approved,
but the condominium and duplexes planned as a part of this development were under review by
Isle of Wight County when work on this TIA for the Norsworthy Development began.  In order to
obtain the most conservative results possible, all traffic associated with the Archer’s Meade
development was assumed to be in place even though the condominium and duplex land uses
have not yet been approved by the County.

Table  2 summarizes the proposed new trips that will be generated by the other approved
developments in the vicinity of the Norsworthy development as documented in the previous
studies.

Table 2 – Traffic Generation—Additional Developments

Development Daily
AM Peak Hour PM Peak Hour

In Out Total In Out Total

Benn's Grant 30,514 794 843 1,637 1,369 1,338 2,707
St. Luke's Village 6,944 394 183 577 246 470 716
Frank Property 459 15 6 21 29 84 113
Riverside Medical Center 2,697 142 38 180 72 194 266
The Crossings 10,026 151 167 318 499 477 976
Red Oaks 953 15 67 82 69 42 111
Bridge Point Commons 4,801 145 169 314 265 246 511
Archers Meade 1,218 84 40 124 43 86 129

Total Additional
Development Trip

Generation
57,612 1,740 1,513 3,253 2,592 2,937 5,529
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Trips associated with the eight additional developments described in Section 4.4 were assigned to
study area intersections as detailed in the corresponding traffic impact analyses. Most studies
included either the Carrollton Boulevard/Brewer’s Neck Boulevard intersection or the Benn’s
Church Boulevard/Brewer’s Neck Boulevard intersection, but not both.

The additional development site trips were carried through the entire Norsworthy development
study area based on the specific land uses and assumptions regarding distribution derived from
the above Norsworthy development trip distribution. For the purposes of the analyses in this
traffic impact study, it was assumed that 75% of Benn’s Grant site traffic would be present in
2016 with all Benn’s Grant traffic included for the 2022 analyses. The total trip assignment for all
additional developments being considered in this analysis is illustrated in Figures 6 and 7.
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5.0 Traffic Distribution
The directional distribution and assignment of trips generated by the proposed development is
based on a review of existing roadway volumes, an understanding of travel patterns within the
study area, and from assumptions of travel patterns for each land use within the development.
Based on the review of the above mentioned sources as well as conversations with Isle of Wight
County and VDOT staff, distributions were developed separately for the residential and retail
components of the mixed-use site. The assumptions in travel patterns used for this analysis are
similar to those in the previous studies. The following trip distribution patterns apply to the full
build-out (2016) development conditions:

Residential Land Uses
§ 35% to/from the north on Carrollton Boulevard
§ 25% to/from the south on Carrollton Boulevard
§ 15% to/from the north on Benn’s Church Boulevard
§ 25% to/from the south on Benn’s Church Boulevard

Commercial Land Uses
§ 15% to/from the north on Carrollton Boulevard
§ 15% to/from the south on Carrollton Boulevard
§ 40% to/from the north on Benn’s Church Boulevard
§ 30% to/from the south on Benn’s Church Boulevard

The anticipated Norsworthy development traffic distribution and trip assignment for residential
land uses and commercial land uses are illustrated in Figures 8 and 9, respectively.
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6.0 Site Access and Traffic Assignment
Brewer’s Neck Boulevard will be the primary corridor providing access to the proposed
development.  Three unsignalized access points will be located along Brewer’s Neck Boulevard.
Two of the three driveways will provide partial access while the third will provide a full
movement median crossover. The full movement median crossover is planned to be
approximately 1,850 feet west of the Norsworthy Drive/New Town Haven Lane intersection with
the two other partial access driveways located between the proposed crossover and Norsworthy
Drive. One of these driveways will provide right-in/right-out access only while the other will
provide right-in/right-out access with a channelized left-turn into the site as well. It is important
to note that as part of construction of the proposed crossover, the existing crossover located
approximately 2,400 feet west of Norsworthy Drive will be closed. It should be noted that the
existing crossover is located only 800 feet from the next full access crossover to the west. The
proposed/relocated crossover will now be approximately 1,350 feet from the other full access
crossover, thus improving intersection spacing to meet VDOT’s access management regulations.

Access to the Norsworthy site will also be provided by two unsignalized full movement
driveways along Norsworthy Drive and two unsignalized full movement driveways along New
Town Haven Lane.

Traffic associated with the proposed development is expected to come from Benn’s Church
Boulevard and from Carrollton Boulevard. Trips entering and exiting the site were assigned to the
eight external access points on Brewer’s Neck Boulevard, Norsworthy Drive and New Towne
Haven Lane based on the specified land uses.

7.0 Projected Traffic Volumes
7.1 Background Traffic Growth

Background traffic growth is the increase in traffic volumes due to usage increases and non-
specific growth throughout an area.  One method of determining reasonable growth rates for an
area is to research past traffic counts for a roadway or intersection.  Based on historical VDOT
and Isle of Wight County data, our understanding of planned developments in the area, and
conversations  with  Isle  of  Wight  County  and  VDOT  staff,  study  area  traffic  volumes  are
anticipated to grow at a rate of 1.0 percent per year.

In addition to the 1.0 percent growth rate applied per year, traffic associated with adjacent,
approved developments as discussed in Section 4.3 was applied to the roadway network.  As
mentioned in Section 4.3, assumptions regarding trip generation, trip distributions, and trip
assignment remained consistent with the original traffic studies.
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7.2 Total Traffic

To obtain total 2016 and 2022 No Build traffic volumes, existing traffic volumes along Benn’s
Church Boulevard, Brewer’s Neck Boulevard, and Carrollton Boulevard were incrementally
grown using the aforementioned 1.0 percent annual growth rate.

In addition to the historic growth rate, the anticipated trip generation potential for the proposed
developments described in Section 4.3 and illustrated in Figures 6 and 7 were added to projected
traffic volumes to calculate the total background traffic volumes.

Once the background traffic volumes were established, traffic associated with the proposed
Norsworthy mixed use development was added to develop total traffic volumes for the 2016 and
2022 Build scenarios. The following figures illustrate future turning movement volumes:

· Figure 10 – 2016 AM peak hour Turning Movement Volumes

· Figure 11 – 2016 PM peak hour Turning Movement Volumes

· Figure 12 – 2022 AM peak hour Turning Movement Volumes

· Figure 13 – 2022 PM peak hour Turning Movement Volumes
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8.0 Intersection Operational Analysis
Capacity analysis for the signalized and unsignalized intersections in the AM and PM peak hours
were performed for the following scenarios:

§ Existing

§ 2016 no build
§ 2016 with the proposed development

§ 2022 no build

§ 2022 with the proposed development

Level-of-Service (LOS) analyses were completed to determine the operating characteristics of
study area intersections and roadways using Synchro Professional 7.0, which uses methodologies
contained in the 2000 Highway Capacity Manual (HCM) [TRB Special Report 209, 2000].

Intersection turning movement counts were used with information about the number of lanes and
traffic control to determine existing and future levels of service.  Level of service (LOS) describes
traffic  conditions  in  the  amount  of  traffic  congestion  at  an  intersection  or  on  a  roadway.  LOS
ranges from A to F- A indicating a condition of little or no congestion and F a condition with
severe congestion, unstable traffic flow, and stop-and-go conditions.  For intersections, LOS is
based on the average delay experienced by all traffic using the intersection during the busiest
(peak) 15-minute period.  LOS A through LOS D are considered acceptable.

Each of the aforementioned scenarios was analyzed during the weekday AM and PM peak hours.
Given the existing settings, cycle lengths, splits, and offsets were maintained in the existing
scenario.  In the future no-build and build-out scenarios, cycle lengths, splits, and offsets were
optimized to reflect a best case timing scenario for a coordinated signal system.  The results are
presented in the following summaries and on figures as follows:

§ Figure 14 – Existing Level of Service
§ Figure 15 – 2016 No Build Level of Service

§ Figure 16 - 2016 Build Level of Service

§ Figure 17 – 2022 No Build Level of Service

§ Figure 18 – 2022 Build Level of Service

Supporting calculations are presented in the Appendix.

In addition to the LOS analysis, a queuing analysis was performed using the SimTraffic 7.0 to
generate detailed queuing data from a microscopic model using the Synchro Professional 7.0
network. In the sections below, the queuing analysis tables show the available storage along the
link and the calculated 95th percentile queue length (rounded up to the nearest 25 feet). In cases
where the calculated 95th percentile queue length exceeded the reported maximum queue length,
the maximum queue length was reported. Those movements that exceed the available storage are
illustrated with bold text.
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8.1 Brewer’s Neck Boulevard/Carrollton Boulevard

This signalized intersection currently provides the following laneage:

§ Carrollton Boulevard (northbound)—one exclusive left-turn lane and two exclusive
through lanes

§ Carrollton Boulevard (southbound)—two exclusive through lanes and one free-flow
right-turn lane

§ Brewer’s Neck Boulevard (eastbound)—two exclusive left-turn lanes and one yield
controlled right-turn lane

The existing Carrollton Boulevard/Brewer’s Neck Boulevard intersection operates acceptably at
LOS B with traffic patterns that are primarily commuter based. Traffic associated with
commuters involves the eastbound left- and right-turn movements during the AM peak period and
the northbound left-turn and southbound right-turn movements during the PM peak period.  The
eastbound left-turn, northbound left-turn, and southbound through movements operate at LOS D
during  the  PM  peak  period  while  all  other  movements  operate  at  LOS  A  during  both  peak
periods.

In order to properly model no build conditions at this intersection, several improvements
prescribed by the traffic impact analyses of the additional developments discussed in Section 4.2
were incorporated into the 2016 and 2022 no build models.  The improvements analyzed in the no
build conditions have been proffered by other parties to mitigate the impacts associated with
additional developments in the vicinity of the proposed Norsworthy development. The following
improvements have been identified by other developers and included in the 2016 and 2022 no
build analyses at this intersection:

§ Construct an exclusive northbound right-turn lane to provide access to The Crossings
development.

§ Construct dual exclusive southbound left-turn lanes to provide access to The Crossings
development.

§ Construct an exclusive eastbound through lane to provide access to The Crossings
development.

§ Construct a new westbound approach to serve The Crossings development and provide
one exclusive left-turn lane, one exclusive through lane, one shared through and right-
turn lane, and two inbound lanes.

With the increment of background traffic growth, traffic associated with previously approved
developments, and the aforementioned improvements, the overall intersection is expected to
operate at LOS C during the AM peak hour and LOS E during the PM peak hour in 2016 under a
no build alternative.  However, substantial delays are anticipated, with several movements
operating at LOS F during the PM peak hour.  By 2022, the intersection is expected to operate at
an overall LOS E during the PM peak period with heavier delay on all approaches if no additional
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capacity (i.e., geometric improvements) is constructed at this intersection beyond what is
currently proffered by other developers.

Table 3 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions. Detailed level of service calculations are
provided in the Appendix.

Table 3 – Brewer’s Neck Boulevard/Carrollton Boulevard Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011 Existing B
(17.7)

C
(28.9) -- A

(0.4) -- -- -- C
(31.6)

A
(9.3) -- -- C

(29.0)
A

(0.3)

2016 No Build C
(34.3)

D
(52.4)

C
(27.0)

A
(1.0)

E
(57.0)

D
(51.2)

E
(60.4)

C
(31.9)

C
(26.9)

D
(54.3)

D
(51.2)

A
(0.7)

2016 Build D
(37.1)

E
(56.2)

C
(26.4)

A
(1.2)

E
(57.5)

D
(52.5)

E
(66.5)

C
(33.8)

C
(28.5)

E
(55.6)

E
(61.2)

A
(0.8)

2022 No Build D
(37.8)

E
(56.8)

C
(26.5)

A
(1.2)

E
(57.1)

D
(52.6)

E
(65.0)

C
(34.3)

C
(28.6)

E
(55.6)

E
(66.7)

A
(0.8)

2022 Build D
(46.1)

E
(79.0)

C
(26.7)

A
(1.5)

E
(59.1)

D
(53.6)

F
(88.5)

C
(34.0)

C
(28.4)

E
(56.3)

E
(59.4)

A
(0.9)

PM Peak Hour

2011 Existing B
(19.7)

D
(37.1) -- A

(0.5) -- -- -- D
(43.3)

A
(6.9) -- -- D

(35.1)
A

(1.6)

2016 No Build E
(61.0)

F
(83.9)

D
(38.9)

A
(1.9)

D
(53.1)

F
(122.0)

F
(135.2)

D
(37.2)

C
(31.6)

D
(52.1)

F
(118.7)

A
(3.4)

2016 Build F
(94.9)

F
(165.8)

C
(32.7)

A
(2.4)

E
(62.0)

E
(55.8)

F
(241.2)

C
(31.4)

C
(26.9)

F
(173.9)

F
(155.4)

A
(5.3)

2022 No Build E
(68.9)

F
(126.4)

D
(50.0)

A
(2.5)

E
(79.9)

F
(177.4)

F
(113.0)

D
(41.1)

D
(35.3)

E
(72.9)

F
(104.5)

A
(5.0)

2022 Build F
(131.4)

F
(213.8)

C
(27.0)

A
(3.3)

F
(190.6)

D
(46.5)

F
(408.4)

C
(33.9)

C
(28.3)

F
(168.3)

F
(159.1)

A
(8.7)

Source:  Kimley-Horn and Associates, Inc.

With the addition of traffic associated with the Norsworthy development, delays will continue to
grow, especially for the eastbound left-turn movement, which is expected to operate at LOS F
under 2016 and 2022 no build conditions during the PM peak. With the additional delay, the
overall intersection is expected to worsen from LOS E to F during the 2022 PM peak hour.
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8.2 Brewer’s Neck Boulevard/New Towne Haven Lane/Norsworthy
Drive

This signalized intersection currently provides the following laneage:

§ New Towne Haven Lane (northbound)—one shared through, left, and right-turn lane
§ Norsworthy Drive (southbound)— one shared through, left, and right-turn lane

§ Brewer’s Neck Boulevard (eastbound)—one exclusive left-turn lane, two exclusive
through lanes and one exclusive right-turn lane

§ Brewer’s Neck Boulevard (westbound)—one exclusive left-turn lane, two exclusive
through lanes and one exclusive right-turn lane

Under existing conditions, this intersection functions acceptably at an overall LOS B during the
AM peak hour and LOS C in the PM peak hour. The northbound and southbound approaches as
well as the westbound left-turn movement all operate at LOS D during both peak hours.

With the increment of background traffic growth as well as traffic associated with previously
approved developments, the intersection is expected to operate at LOS C during the AM and PM
peak hours in 2016 under the no build alternative. However, substantial delays are anticipated,
with LOS D or worse expected on both minor street approaches during the PM peak. By 2022,
the intersection is expected to continue operating at overall LOS C during the AM and LOS D
during  the  PM  peak  period  respectively.  Delay  is  expected  to  increase  due  to  increased
background growth and approved development traffic from 2016 to 2022 with LOS E or F
observed on both minor street approaches in the AM and PM peaks. Both left-turn movements
from Brewer’s Neck Boulevard are also expected to operate at LOS F during the PM peak under
2022 No Build conditions. It is important to note that through traffic volumes at this intersection
are extremely high (over 2,500 vehicles per hour traveling westbound during the PM peak) while
minor street traffic remains minimal (fewer than 100 vehicles on both minor street approaches
combined). This results in deceptively high (i.e., poor) overall levels of service despite nearly all
the green time being given to the heavy through movements with delay on the minor street having
minimal impacts.

Table 4 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions.  Detailed level of service calculations are
provided in the Appendix.
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Table  4  –  Brewer’s  Neck  Boulevard/New  Towne  Haven  Lane/Norsworthy  Drive
Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011 Existing B
(19.3)

E
(64.1)

B
(19.4)

B
(11.3)

D
(45.7)

B
(12.4)

A
(9.8)

D
(42.0)

D
(42.9)

2016 No Build C
(25.2)

E
(62.2)

C
(31.2)

A
(8.8)

D
(54.3)

B
(13.2)

A
(7.6)

D
(50.0)

E
(61.6)

2016 Build D
(46.9)

D
(43.6)

E
(58.2)

B
(13.2)

C
(28.1)

C
(32.2)

B
(17.9)

E
(58.9)

D
(53.8)

E
(59.1)

D
(52.2)

2022 No Build C
(24.2)

E
(74.7)

C
(28.9)

A
(7.6)

E
(67.0)

B
(11.8)

A
(6.5)

E
(60.2)

F
(87.1)

2022 Build E
(60.6)

E
(58.2)

F
(82.1)

B
(13.3)

C
(30.9)

C
(34.9)

B
(18.2)

E
(61.2)

E
(57.0)

E
(65.4)

E
(57.6)

PM Peak Hour

2011 Existing C
(23.2)

D
(49.0)

B
(17.7)

B
(12.9)

D
(40.6)

C
(24.5)

B
(11.1)

D
(40.9)

D
(40.2)

2016 No Build C
(34.3)

E
(79.4)

C
(23.4)

A
(7.6)

E
(76.7)

D
(40.9)

A
(6.2)

F
(87.6)

E
(67.2)

2016 Build F
(112.9)

F
(153.7)

D
(41.3)

B
(13.1)

E
(59.1)

F
(184.8)

B
(19.8)

F
(96.6)

E
(74.0)

F
(97.9)

E
(75.8)

2022 No Build D
(45.9)

F
(93.2)

C
(30.0)

A
(7.6)

F
(101.7)

E
(57.3)

A
(6.2)

F
(89.7)

E
(75.2)

2022 Build F
(148.4)

F
(236.8)

F
(84.5)

B
(13.7)

D
(49.3)

F
(223.3)

B
(18.4)

F
(84.1)

E
(68.4)

F
(86.0)

E
(67.2)

Source:  Kimley-Horn and Associates, Inc.

With the addition of traffic associated with the Norsworthy development, delays will increase
substantially at this intersection due to a lack of capacity along Brewer’s Neck Boulevard. The
acceptable overall LOS observed under no build conditions is deceiving, in that minor street
volumes are less than 100 vehicles per hour for all movements combined. Low side street demand
under this condition allows for nearly all the green time for the signal to be allocated to the
Brewer’s Neck Boulevard through movements which are in excess of 4,400 vehicles per hour in
the 2022 PM no build condition. With additional minor street traffic from the Norsworthy
Development, this intersection fails due to there being no opportunity to shift green time from the
mainline through movement to serve mainline turning movements or minor street approaches.
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In short, recommendations at this intersection serve to mitigate impacts from queued vehicles and
reduce delay as much as possible.  It is beyond the scope of this development to address the lack
of through capacity along Brewer’s Neck Boulevard caused by background traffic growth.

Additionally, Table 5 and Table 6 indicate existing and proposed queuing for each movement at
this intersection as well as provide and proposed storage capacity. It should be noted that under
both 2016 and 2022 AM and PM build conditions, the westbound left-turn and right-turn
movements indicate a queue longer than the provided storage. This is misleading due to the
extensive queuing along the westbound through movements prohibiting access to the westbound
left-turn and right-turn lanes.

Table 5 – Brewer's Neck Boulevard/New Towne Haven Lane/Norsworthy Drive Existing
Queuing

Approach Lane

95th Percentile Queue Length

Existing StorageAM Peak Hour PM Peak Hour

Eastbound
Left 25’ 50’ 200’

Through 225’ 175’ Continuous
Right - 25’ 125’

Westbound
Left 50’ 75’ 160’

Through 125’ 275’ Continuous
Right 25’ 125’ 185’

Northbound
Left

50’ 100’ ContinuousThrough
Right

Southbound
Left

75’ 75’ ContinuousThrough
Right
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Table 6 – Brewer's Neck Boulevard/New Towne Haven Lane/Norsworthy Drive Future
Queuing

Approach Lane

95th Percentile Queue Length

Proposed
Storage

AM Peak Hour PM Peak Hour
2016

No Build
2016
Build

2022
No Build

2022
Build

2016
No Build

2016
Build

2022
No Build

2022
Build

Eastbound
Left 25’ 525’ 150’ 475’ 25’ 625’ 50’ 625’ 550’

Through 450’ 700’ 550’ 675’ 500’ 700’ 450’ 700’ Continuous
Right 25’ 100’ 25’ 175’ 100’ 175 150’ 100’ 125’

Westbound

Left 75’ 275’ 75’ 75’ 175’ 300’ 100’ 400’ 160’

Through 175’ 525’ 300’ 500’ 350’ 1,425’ 350’ 1,250’ Continuous

Right 25’ 275’ - 275’ 50’ 350’ 25’ 350’ 185’

Northbound
Left

75’
125’

75’
125’

100’
150’

125’
150’ 200’

Through/Right 100’ 100’ 100’ 75’ Continuous

Southbound
Left

100’
175’

100’
175’

75’
275’

75’
250’ 250’

Through/Right 200’ 200’ 300’ 300’ Continuous

Bolded queue lengths indicate the queue length exceeds the available storage capacity.

8.3  Brewer’s Neck Boulevard/Sentara Way

This unsignalized intersection currently provides the following laneage:

§ Brewer’s Neck Boulevard (eastbound)—one exclusive left-turn lane and two exclusive
through lanes

§ Brewer’s Neck Boulevard (westbound)—one exclusive left-turn lane, two exclusive
through lanes and one exclusive right-turn lane

§ Sentara Way (southbound)—one exclusive left-turn lane and one exclusive right-turn
lane

The southbound approach is currently stop-controlled. Analysis indicates that the stop-controlled,
critical movement – the southbound left-turn – functions at LOS C and E during the AM and PM
peak hours, respectively, under existing conditions.

In order to properly model no build conditions at this intersection, improvements prescribed by
the traffic impact analyses of the additional developments discussed in Section 4.2 were
incorporated into the 2016 and 2022 no build models.  Specifically, the improvements analyzed in
the no build conditions at this intersection include installation of traffic signal control at the
intersection.  This improvement was prescribed by the traffic study for the Sentara Saint Luke’s
development which indicated that a signal would be warranted in future phases of the
development.  It was assumed, therefore, that the signal would be in place for the purposes of this
traffic impact analysis.
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With the increment of background traffic growth, traffic associated with previously approved
developments, and the aforementioned improvements, the intersection is expected to operate at
overall LOS A during the AM peak hour and LOS B during the PM peak hour in 2016 under a no
build alternative. Substantial delays are anticipated for major street turning movements and minor
street movements due to the very high through volumes present along Brewer’s Neck Boulevard.
With increased background traffic and approved development traffic, delays are expected to
increase under 2022 no build conditions with substantially higher delay for turning movements as
well as the minor street approaches.

Table 7 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions.  Detailed level of service calculations are
provided in the Appendix.
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Table 7 – Brewer’s Neck Boulevard/Sentara Way Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011
Existing

A
(0.2)

B
(10.0)

A
(0.0) -- A*

(0.0)
A

(0.0)
A

(0.0) -- C
(21.6) -- B

(11.4)

2016 No
Build

A
(3.7)

C
(28.0)

A
(3.2) -- A*

(0.0)
A

(4.1)
A

(2.2) -- C
(21.0) -- C

(20.7)

2016
Build

A
(3.7)

E
(61.2)

A
(3.2) -- A*

(0.0)
A

(3.7)
A

(1.7) -- C
(27.3) -- C

(26.4)

2022 No
Build

A
(3.5)

D
(54.1)

A
(3.1) -- A*

(0.0)
A

(3.4)
A

(1.8) -- C
(26.5) -- C

(25.7)

2022
Build

A
(4.1)

E
(70.8)

A
(3.9) -- A*

(0.0)
A

(3.7)
A

(1.6) -- C
(30.6) -- C

(29.8)

PM Peak Hour

2011
Existing

A
(0.8)

B
(14.4)

A
(0.0) -- A*

(0.0)
A

(0.0)
A

(0.0) -- E
(43.4) -- C

(17.0)

2016 No
Build

A
(9.5)

E
(76.0)

A
(1.7) -- A*

(0.0)
B

(13.5)
A

(1.5) -- D
(50.5) -- D

(48.1)

2016
Build

C
(26.2)

E
(76.0)

A
(2.6) -- A

(0.0)
D

(42.2)
A

(1.5) -- D
(50.5) -- D

(48.1)

2022 No
Build

B
(15.0)

E
(71.7)

A
(2.0) -- A*

(0.0)
C

(22.7)
A

(1.6) -- E
(65.5) -- E

(63.1)

2022
Build

D
(36.9)

E
(71.7)

A
(3.1) -- A*

(0.0)
E

(60.5)
A

(1.6) -- E
(65.5) -- E

(63.1)

Source:  Kimley-Horn and Associates, Inc.
*Movement had 0 volume during the peak hour(s)

With the addition of traffic associated with the Norsworthy development, this intersection
experiences relatively minor increases in delay caused by the increased Brewer’s Neck Boulevard
through traffic volumes. Minor street approaches at this intersection experience increased delay
under build conditions due to the higher cycle lengths required to process the additional through
traffic/volumes along the mainline.
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8.4 Brewer’s Neck Boulevard/Queen Ann’s Court

This unsignalized intersection currently provides the following laneage:

§ Brewer’s Neck Boulevard (eastbound) – one exclusive left-turn lane and two exclusive
through lanes

§ Brewer’s Neck Boulevard (westbound) – two exclusive through lanes and one exclusive
right-turn lane

§ Queen Ann’s Court (southbound) – one exclusive left-turn lane and one exclusive right-
turn lane

The southbound approach is currently stop-controlled. Analysis indicates that the stop-controlled,
critical movement – the southbound left-turn – functions at LOS D during the AM peak hour and
at LOS E during the PM peak hour under existing conditions. In order to properly model no build
conditions at this intersection, several improvements prescribed by the traffic impact analyses of
the additional developments discussed in Section 4.2 were incorporated into the 2016 and 2022
no build models.  These improvements will be funded by other parties to mitigate the impacts
associated with additional developments in the vicinity of the proposed Norsworthy development.
These improvements include construction of a new roadway—Brewer’s Neck Boulevard
Extended—to extend south from the Brewer’s Neck Boulevard/Queen Ann’s Court intersection
and to the west across Benn’s Church Boulevard to provide access to the Benn’s Grant site.  The
following improvements have been identified by other developers and included in the 2016 and
2022 no build analyses at this intersection:

§ Construct a new northbound approach from the proposed Brewer’s Neck Boulevard
Extended and provide one exclusive through lane, two exclusive right-turn lanes, and two
southbound departure lanes.

§ Brewer’s Neck Boulevard (eastbound) –one exclusive left-turn lane and two exclusive
through lanes

§ Brewer’s Neck Boulevard (westbound) – two exclusive left-turn lanes, two exclusive
through lanes, and one exclusive right-turn lane

§ Queen Ann’s Court (southbound) –one shared through and left-turn lane and one
exclusive right-turn lane

§ Provide traffic signal control

With the increment of background traffic growth, traffic associated with previously approved
developments, and the aforementioned improvements, the intersection is expected to operate at
LOS B during the AM peak hour and LOS C during the PM peak hour under 2016 no build
conditions. Increased traffic volumes under 2022 no build conditions generally result in increased
delay for all approaches of the intersection, however overall LOS is expected to remain
unchanged under both peaks.

Table 8 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions.  Detailed level of service calculations are
provided in the Appendix.



Norsworthy TIA  Revised August 2013

Page 46 of 69

Table 8 – Brewer’s Neck Boulevard/Queen Ann’s Court Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011
Existing

A
(0.3)

A
(9.9)

A
(0.0) -- -- A

(0.0)
A

(0.0) -- -- -- D
(26.6) -- D

(26.6)

2016 No
Build

B
(17.6)

D
(37.5)

B
(15.6) -- C

(21.9)
A

(4.2)
A

(3.1) -- A*
(0.0)

C
(26.1)

D
(38.5)

D
(37.4)

2016
Build

C
(28.3)

C
(26.7)

D
(50.2) -- C

(21.8)
A

(4.5)
A

(3.1) -- A*
(0.0)

C
(25.4)

D
(38.5)

D
(37.4)

2022 No
Build

B
(18.6)

C
(34.5)

C
(20.2) -- C

(22.2)
A

(4.2)
A

(3.1) -- A*
(0.0)

C
(23.4)

D
(38.5)

D
(37.4)

2022
Build

C
(34.5

C
(30.5)

E
(61.2) -- C

(23.4)
A

(4.0)
A

(2.8) -- A*
(0.0)

C
(34.3)

D
(43.6)

D
(42.3)

PM Peak Hour

2011
Existing

A
(0.6)

B
(13.8)

A
(0.0) -- -- A

(0.0)
A

(0.0) -- -- -- E
(46.2) -- E

(46.2)

2016 No
Build

C
(26.0)

D
(41.9)

E
(61.8) -- C

(26.6)
A

(5.3)
A

(2.8) -- A*
(0.0)

B
(16.2)

D
(48.3)

D
(47.4)

2016
Build

D
(41.0)

D
(46.0)

F
(99.0) -- D

(45.2)
A

(5.4)
A

(2.6) -- A*
(0.0)

C
(21.0)

D
(53.6)

D
(52.4)

2022 No
Build

C
(32.5)

D
(49.0)

F
(83.3) -- C

(31.8)
A

(4.5)
A

(2.4) -- A*
(0.0)

B
(19.3)

E
(58.8)

E
(57.4)

2022
Build

E
(56.2)

D
(53.3)

F
(160.6) -- D

(52.4)
A

(5.0)
A

(2.4) -- A*
(0.0)

C
(21.8)

E
(58.8)

E
(57.4)

Source:  Kimley-Horn and Associates, Inc.
*Movement had 0 volume during peak hour(s)

With the addition of traffic associated with the Norsworthy development, delays will continue to
grow for the eastbound through movement with minor fluctuations in minor street delays.
Overall acceptable levels of service are observed at this intersection with the majority of
movements operating at LOS D or better during the AM peak hour and LOS E or better during
the PM peak hour. Substantial delay is expected for the southbound approach, however signal
timings were optimized to provide efficient throughput of major street traffic while allowing the
very small number of minor street vehicles to suffer slightly higher delays.
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8.5 Brewer’s Neck Boulevard/Benn’s Church Boulevard

This signalized intersection currently provides the following laneage:

§ Benn’s Church Boulevard (northbound) – one exclusive left-turn lane, two exclusive
through lanes, and a free flow right-turn lane

§ Benn’s Church Boulevard (southbound) – one exclusive left-turn lane, one exclusive
through lane, and a shared through and right-turn lane

§ Brewer’s Neck Boulevard (eastbound) – one shared through, left, and right-turn lane

§ Brewer’s Neck Boulevard (westbound) – one shared through and left-turn lane and one
exclusive right-turn lane

The existing Benn’s Church Boulevard/Brewer’s Neck Boulevard intersection experiences major
congestion on the southbound and westbound approaches. The primary traffic associated with
commuters traveling to and from Smithfield involves the southbound left-turn movement during
the AM peak period and the westbound right-turn movement (the reverse movement) during the
PM peak period.  The southbound left-turn movement is currently served by a single lane while
the westbound right-turn lane does not have an exclusive receiving lane. Vehicles making a
westbound right-turn must stop and then merge into the northbound outside through lane, thus
creating significant queues.

For the southbound left-turn movement, numerous vehicles (approximately 150 vehicles during
the AM peak) were observed proceeding southbound through the intersection, U-turning at the
next median opening, and then making the northbound right-turn onto Brewer’s Neck Boulevard
instead of waiting in the queue for the southbound left-turn movement. This is a clear indication
of the level of congestion present on the southbound approach.  Analysis indicates that this
intersection functions at LOS E during the AM peak hour and LOS D during the PM peak hour
under existing conditions while the southbound left-turn movement operates at LOS F in the AM
and LOS E in the PM.

In order to properly model no build conditions at this intersection, several improvements
prescribed by the traffic impact analyses of the additional developments discussed in Section 4.2
were incorporated into the 2016 and 2022 no build models. These improvements will be funded
by other parties to mitigate the impacts associated with additional developments in the vicinity of
the proposed Norsworthy development. These improvements include construction of a new
roadway—Brewer’s Neck Boulevard Extended—to extend south from the Brewer’s Neck
Boulevard/Queen Ann’s Court intersection and to the west across Benn’s Church Boulevard to
provide access to the Benn’s Grant site. The construction of Brewer’s Neck Boulevard Extended
will result in the creation of two new signalized four-way intersections.

The existing signalized Benn’s Church Boulevard/Brewer’s Neck Boulevard intersection will be
maintained with limited turning movements: southbound right through and left-turn movements,
northbound through movements, eastbound right-turn movements, and westbound right-turn
movements onto Brewer’s Neck Boulevard. Westbound left-turn movements onto Benn’s Church
Boulevard will be accommodated via Brewer’s Neck Boulevard Extended to the south.
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Redundant movements (e.g., a southbound left-turn movement onto Brewer’s Neck Boulevard
Extended) will not be provided in order to maximize signal efficiency at both intersections. The
following improvements have been identified by other developers and included in the 2016 and
2022 no build analyses at this intersection:

§ Benn’s Church Boulevard (northbound) – two exclusive through lanes

§ Benn’s Church Boulevard (southbound) – two exclusive left-turn lanes, two exclusive
through lanes, and one exclusive channelized right-turn lane

§ Brewer’s Neck Boulevard (eastbound) – one exclusive channelized right-turn lane

§ Brewer’s Neck Boulevard (westbound) – two exclusive right-turn lanes

With the increment of background traffic growth and traffic associated with previously approved
developments and the aforementioned improvements, the intersection is expected to improve to
LOS B during both the AM and PM peak hours under the future 2016 no build scenario.  Delays
are expected to increase slightly with the increased traffic volumes associated with the 2022 no
build scenario; however the intersection is expected to continue operating acceptably.

Table 9 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions.  Detailed level of service calculations are
provided in the Appendix.
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Table 9 – Brewer’s Neck Boulevard/Benn’s Church Boulevard Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011
Existing

E
(70.2)

A*
(0.0)

D
(50.4)

B
(11.0)

A*
(0.0)

D
(38.1)

A
(0.7)

F
(186.4)

A
(6.2)

2016 No
Build

B
(11.5) -- -- A

(0.0) -- -- A
(9.7) -- C

(20.4) -- B
(16.0)

A
(0.1)

A
(0.0)

2016 Build B
(11.8) -- -- A

(0.0) -- -- B
(11.1) -- B

(18.1) -- B
(16.6)

A
(0.1)

A
(0.0)

2022 No
Build

B
(11.5) -- -- A

(0.0) -- -- A
(9.2) -- C

(21.1) -- B
(16.0)

A
(0.2)

A
(0.0)

2022 Build B
(13.0) -- -- A

(0.0) -- -- B
(11.3) -- B

(20.0) -- B
(19.1)

A
(0.2)

A
(0.0)

PM Peak Hour

2011
Existing

D
(43.5)

A*
(0.0)

E
(55.3)

D
(45.1)

A*
(0.0)

D
(43.5)

A
(0.2)

E
(61.6)

A
(9.6)

2016 No
Build

B
(15.2) -- -- A

(0.0) -- -- B
(18.9) -- C

(30.3) -- B
(10.4)

A
(0.2)

A
(0.0)

2016 Build C
(21.4) -- -- A

(0.0) -- -- C
(30.9) -- D

(39.1) -- B
(11.5)

A
(0.2)

A
(0.0)

2022 No
Build

C
(21.1) -- -- A

(0.0) -- -- C
(32.6) -- C

(32.5) -- B
(14.7)

A
(0.2)

A
(0.0)

2022 Build C
(31.2) -- -- A

(0.0) -- -- E
(55.4) -- D

(41.9) -- B
(15.8)

A
(0.2)

A
(0.0)

Source:  Kimley-Horn and Associates, Inc.
*Movement had 0 volume during peak hour(s)

The additional traffic associated with the Norsworthy development results in little change to
operations at this intersection during all peak periods. Although slight to modest increases in
delay are observed for the westbound right-turn and southbound left-turn movements, no
substantial deteriorations in LOS are expected under build conditions.
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8.6 Carrollton Boulevard/Smiths Neck Road

This signalized intersection currently provides the following laneage:

§ Carrollton Boulevard (northbound) – one exclusive left-turn lane, two exclusive through
lanes, and one exclusive right-turn lane

§ Carrollton Boulevard (southbound) – one exclusive left-turn lane, two exclusive through
lanes, and one exclusive right-turn lane

§ Smiths Neck Road (eastbound) – one exclusive left-turn lane, one shared through and
left-turn lane, and one exclusive right-turn lane

§ Site Driveway (westbound) – one shared through/left-turn lane and one exclusive right-
turn lane

Under existing conditions, this intersection functions at an overall LOS D in the AM peak and
LOS E in the PM peak. The highest delays occur on the eastbound approach as commuters
attempt to head north on Carrollton Boulevard (U.S. Route 17) towards Newport News via the
James River Bridge. With optimized signal timings under future 2016 no build conditions,
operations are expected to remain consistent at LOS D overall during the AM peak and LOS E
during the PM peak (it should be noted that the LOS D under existing conditions was near the
threshold of a LOS E). Increased through traffic volumes under 2022 no build conditions result in
increased delays, particularly for the minor street approaches since the extremely high through
volumes require the vast majority of the cycle length green time.

Table 10 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions. Detailed level of service calculations are
provided in the Appendix.
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Table 10 – Carrollton Boulevard/Smiths Neck Road Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011
Existing

D
(39.1)

D
(52.7)

D
(53.3)

C
(30.4)

D
(52.9)

D
(50.1)

D
(54.4)

D
(36.7)

C
(20.2)

E
(55.5)

C
(26.7)

C
(22.8)

2016 No
Build

D
(48.7)

F
(85.7)

F
(82.9)

D
(36.0)

E
(58.4)

E
(55.6)

E
(68.9)

D
(46.9)

B
(16.8)

E
(66.6)

C
(26.1)

B
(19.4)

2016 Build D
(54.0)

F
(85.7)

F
(82.9)

D
(36.0)

E
(58.4)

E
(55.6)

E
(68.9)

E
(59.1)

B
(16.8)

E
(66.6)

C
(26.9)

B
(19.4)

2022 No
Build

E
(56.0)

F
(98.1)

F
(95.7)

D
(40.0)

E
(64.8)

E
(61.3)

F
(83.5)

E
(57.5)

B
(17.1)

E
(66.7)

C
(25.8)

B
(18.9)

2022 Build E
(61.2)

F
(107.9)

F
(105.5)

D
(40.8)

E
(64.8)

E
(61.3)

E
(74.8)

E
(65.7)

B
(16.6)

E
(66.7)

C
(26.3)

B
(18.7)

PM Peak Hour

2011
Existing

E
(63.7)

D
(52.2)

D
(52.3)

D
(40.7)

E
(55.1)

D
(48.3)

E
(61.0)

C
(20.2)

B
(15.7)

D
(53.9)

F
(101.5)

C
(30.3)

2016 No
Build

E
(57.5)

F
(107.3)

F
(108.3)

E
(60.3)

F
(115.2)

E
(68.2)

F
(164.3)

B
(16.2)

B
(10.0)

E
(74.4)

E
(70.7)

B
(18.6)

2016 Build E
(61.6)

F
(245.4)

F
(250.4)

E
(64.7)

F
(112.6)

E
(68.3)

F
(265.0)

B
(14.3)

A
(8.4)

E
(74.6)

D
(53.9)

B
(15.3)

2022 No
Build

E
(63.9)

F
(245.4)

F
(250.4)

E
(64.7)

F
(112.6)

E
(68.3)

F
(265.0)

B
(14.4)

A
(8.4)

E
(74.6)

E
(58.1)

B
(14.6)

2022 Build E
(71.5)

F
(245.4)

F
(250.4)

E
(64.7)

F
(112.6)

E
(68.3)

F
(265.0)

B
(15.3)

A
(8.4)

E
(74.6)

E
(76.2)

B
(14.7)

Source:  Kimley-Horn and Associates, Inc.

With the addition of traffic associated with the Norsworthy development, there is little change in
operations at this intersection. The increase in mainline traffic results in higher delays for the
northbound and southbound through movements while minor side street approaches remain
essentially unchanged between no build and build scenarios. It should be noted, however, that
because the Carrollton Boulevard through movements are already very near capacity, the
relatively small increase in traffic from the Norsworthy Development does cause LOS to
deteriorate from E to F for the southbound through movement under 2022 PM conditions.
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8.7 Carrollton Boulevard/Omera Drive/Ashby Way

This signalized intersection currently provides the following laneage:

§ Carrollton Boulevard (northbound) – one exclusive left-turn lane, two exclusive through
lanes, and one exclusive right-turn lane

§ Carrollton Boulevard (southbound) – one exclusive left-turn lane, two exclusive through
lanes, and one exclusive right-turn lane

§ Ashby Way (eastbound) – one shared through/left-turn lane and one exclusive right-turn
lane

§ Omera Drive (westbound) – one shared through, left, and right-turn lane

Under existing conditions, this intersection functions acceptably at an overall LOS B during the
AM peak hour and LOS C during the PM peak hour.  With the expected increase in background
traffic along Carrollton Boulevard from future adjacent developments, under the no-build 2016
conditions, the intersection is expected to continue operating at LOS B for the AM peak hour
band LOS C during the PM peak hour.  With further increases in background traffic under 2022
no build conditions, it expected that delays will increase slightly with no substantial changes in
LOS.

Table 11 shows levels of service and delay for the intersection under existing (2011), 2016 and
2022 no build, and 2016 and 2022 build-out conditions. Detailed level of service calculations are
provided in the Appendix.
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Table 11 – Carrollton Boulevard/Omera Drive/Ashby Way Intersection LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2011
Existing

B
(17.0)

C
(33.1)

C
(28.8)

C
(28.2)

D
(36.9)

B
(15.8)

B
(12.6)

C
(31.7)

B
(13.8)

B
(10.9)

2016 No
Build

B
(17.5)

D
(44.8)

C
(33.2)

C
(33.3)

D
(41.4)

B
(16.7)

B
(10.5)

D
(37.4)

B
(14.4)

A
(9.2)

2016 Build B
(17.8)

D
(46.0)

C
(33.6)

C
(33.9)

D
(41.8)

B
(17.1)

B
(10.4)

D
(37.9)

B
(14.8)

A
(9.1)

2022 No
Build

B
(18.4)

D
(37.4)

C
(34.2)

D
(37.7)

D
(45.5)

B
(17.7)

B
(10.8)

D
(40.4)

B
(15.4)

A
(9.4)

2022 Build B
(18.6)

D
(38.6)

C
(35.2)

D
(38.9)

D
(47.1)

B
(17.8)

B
(10.5)

D
(41.7)

B
(15.8)

A
(9.2)

PM Peak Hour

2011
Existing

C
(20.2)

C
(33.7)

C
(31.2)

C
(33.2)

D
(36.3)

B
(18.6)

B
(14.1)

D
(35.6)

B
(17.0)

B
(12.1)

2016 No
Build

C
(27.8)

D
(40.8)

D
(37.2)

D
(39.6)

D
(42.8)

C
(20.5)

B
(11.2)

E
(76.0)

C
(29.5)

B
(10.4)

2016 Build C
(26.3)

D
(45.9)

D
(41.6)

D
(44.6)

D
(48.6)

B
(19.6)

B
(10.3)

F
(101.4)

C
(25.6)

A
(9.5)

2022 No
Build

C
(27.4)

D
(45.8)

D
(41.6)

D
(44.6)

D
(48.6)

B
(19.5)

B
(10.3)

F
(101.4)

C
(27.9)

A
(9.6)

2022 Build C
(31.2)

D
(46.4)

D
(42.0)

D
(45.1)

D
(49.2)

C
(21.3)

B
(10.2)

F
(104.5)

C
(34.0)

A
(9.5)

Source:  Kimley-Horn and Associates, Inc.

With the addition of traffic associated with the Norsworthy development, there is little change in
operations at this intersection. The increased through traffic results in slightly higher delays for
nearly all movements due to proposed modifications to the signal timing. No changes in LOS are
expected for 2022 AM and PM peak period conditions with the exception of the southbound left-
turn movement which is expected to deteriorate from LOS E to F under 2022 PM build
conditions. It should be noted, however, that the LOS E under no build conditions has a delay per
vehicle very near the threshold for LOS F and that the increase in delay is only approximately 9
seconds per vehicle between the two scenarios.
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8.8 Benn’s Church Boulevard/Brewer’s Neck Blvd. Extended

This proposed signalized intersection, to be constructed by others, will provide the following
laneage:
§ Brewer’s Neck Boulevard Extended (eastbound) – two exclusive left-turn lanes, two

exclusive through lanes, and one exclusive right-turn lane

§ Brewer’s Neck Boulevard Extended (westbound) – two exclusive left-turn lanes, two
exclusive through lanes, and one exclusive right-turn lane

§ Benn’s Church Boulevard (northbound) – one exclusive left-turn lane, two exclusive
through lanes, and one exclusive right-turn lane

§ Benn’s Church Boulevard (southbound) – two exclusive through lanes and one exclusive
right-turn lane

This signalized intersection will be constructed as part of the improvements associated with the
Benn’s Grant Development.  It was assumed that these improvements would be completed and in
place at the completion of the Norsworthy Development in 2016.

Under 2016 no build conditions, the intersection is expected to operate at overall LOS B and D
during the AM and PM peak hours, respectively.  The eastbound approach experiences significant
delay with LOS E expected for the eastbound through movement during the PM peak. With the
increment of background traffic growth and traffic associated with previously approved
developments under 2022 no build conditions, LOS is expected to deteriorate from B from C
during the AM peak. The eastbound through movement is expected to deteriorate to LOS F
during the PM peak.

Table 12 shows levels of service and delay for the intersection under 2016 and 2022 no build,
and 2016 and 2022 build-out conditions.  Detailed level of service calculations are provided in the
Appendix.
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Table 12 – Benn’s Church Boulevard/Brewer’s Neck Boulevard Extended LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016 No
Build

B
(16.6)

C
(34.1)

C
(34.5)

C
(32.3)

B
(11.3)

A
(5.7)

A*
(0.0)

B
(15.0)

B
(15.0)

A
(7.7) -- C

(28.6)
B

(11.6)

2016 Build C
(21.3)

C
(33.8)

C
(33.8)

C
(31.8)

C
(23.6)

C
(21.9)

A*
(0.0)

B
(17.2)

B
(17.3)

A
(9.7) -- C

(34.4)
B

(13.3)

2022 No
Build

C
(25.0)

D
(35.7)

D
(35.1)

C
(32.0)

D
(47.4)

C
(22.8)

A*
(0.0)

B
(14.5)

B
(14.2)

B
(11.4) -- C

(28.3)
B

(10.8)

2022 Build C
(25.1)

D
(42.4)

D
(41.5)

D
(36.9)

C
(29.1)

C
(24.3)

A*
(0.0)

B
(18.0)

B
(17.6)

B
(15.3) -- C

(33.2)
B

(13.8)

PM Peak Hour

2016 No
Build

D
(35.3)

D
(44.2)

E
(74.6)

D
(41.7)

D
(35.4)

B
(16.5)

A*
(0.0)

C
(26.3)

C
(25.9)

A
(5.8) -- E

(62.8)
B

(16.4)

2016 Build D
(36.7)

D
(47.9)

F
(105.2)

D
(46.7)

C
(24.3)

B
(11.7)

A*
(0.0)

C
(30.8)

C
(30.4

A
(8.4) -- F

(81.3)
B

(19.2)

2022 No
Build

D
(50.8)

E
(56.8)

F
(106.3)

D
(49.0)

E
(64.1)

A
(9.5)

A*
(0.0)

C
(32.6)

C
(30.4)

A
(7.7) -- F

(84.1)
B

(18.5)

2022 Build E
(63.1)

E
(56.8)

F
(136.8)

D
(49.9)

F
(83.4)

B
(13.1)

A*
(0.0)

C
(33.4)

C
(32.1)

B
(12.7) -- F

(113.6)
B

(19.7)

Source:  Kimley-Horn and Associates, Inc.
*Movement had 0 volume during peak hour

With the addition of traffic associated with the Norsworthy development, overall intersection
delay will increase, however no changes in overall intersection LOS are expected.  The eastbound
through and southbound through movements are expected to deteriorate to LOS F under 2022 PM
build conditions, however these two movements are expected to operate at LOS F and E,
respectively, under 2022 PM no build conditions.  Although the anticipated increases in delay for
these movements are relatively large (20 to 30 seconds per vehicle), it should be noted that the
movements were at or over capacity under no build conditions which means that even slight
increases in traffic cause substantial increases in delay.
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8.9 Brewer’s Neck Boulevard/Proposed Site Driveway A

Site Driveway A is a proposed access driveway to the Norsworthy development and will intersect
Brewer’s Neck Boulevard to serve the townhome and single family home portions of the
development.  The proposed intersection should provide the following laneage:

§ Site Driveway A (northbound) – one shared through, left, and right-turn lane

§ Site Driveway A (southbound) – one shared through, left, and right-turn lane

§ Brewer’s Neck Boulevard (eastbound) – one exclusive left-turn lane, two exclusive
through lanes, and one exclusive right-turn lane

§ Brewer’s Neck Boulevard (westbound) – one exclusive left-turn lane, two exclusive
through lanes, and one exclusive right-turn lane

The proposed intersection would be stop-controlled for the northbound and southbound
approaches to Brewer’s Neck Boulevard. The critical movements at this intersection (i.e., minor
street approaches) experience substantial delay and are expected to operate at LOS  F under 2022
conditions. It should be noted, however, that the HCM methodology for analyzing intersection
LOS does not accurately account for the effects of nearby traffic signals on unsignalized
intersections. In reality, approaching through traffic on Brewer’s Neck Boulevard, especially on
the westbound approach, will be broken into platoons due to the traffic signal at Norsworthy
Drive to the east. This will make movements easier for those minor street vehicles who will
receive more gaps and will likely experience less than delay than predicted by basic HCM
methodologies.

Table 13 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions. Table 14 indicates the future queuing conditions and proposed storage lengths.
Detailed level of service calculations are provided in the Appendix.
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Table 13 – Brewer’s Neck Boulevard/Proposed Site Driveway A LOS

Scenario
Overall

LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016
Build

A
(1.2)

C
(15.0)

A
(0.0)

A
(0.0)

C
(24.1)

A
(0.0)

A
(0.0)

F
(111.0)

E
(48.6)

2022
Build

A
(1.6)

C
(16.0)

A
(0.0)

A
(0.0)

D
(28.0)

A
(0.0)

A
(0.0)

F
(172.1)

F
(57.8)

PM Peak Hour

2016
Build

A
(1.3)

E
(45.7)

A
(0.0)

A
(0.0)

C
(27.2)

A
(0.0)

A
(0.0)

F
(107.8)

F
(508.3)

2022
Build

A
(1.9)

F
(55.9)

A
(0.0)

A
(0.0)

D
(32.4)

A
(0.0)

A
(0.0)

F
(162.0)

F
(803.9)

Source:  Kimley-Horn and Associates, Inc.

Table 14 – Brewer's Neck Boulevard/Proposed Site Driveway A Build Queuing

Approach Lane

95th Percentile Queue Length
Proposed
StorageAM Peak Hour PM Peak Hour

2016 Build 2022 Build 2016 Build 2022 Build
Eastbound Left 0 25’ 50’ 50’ 200’
Westbound Left 25’ 50’ 75’ 125’ 200’

8.10 Brewer’s Neck Boulevard/Proposed Site Driveway B

Site Driveway B is a proposed access driveway to the Norsworthy development and will intersect
Brewer’s Neck Boulevard to serve the apartment/multi-family portion of the development. The
proposed intersection should provide the following laneage:

§ Site Driveway B (northbound) – one exclusive channelized right-turn lane

§ Brewer’s Neck Boulevard (eastbound) – two exclusive through lanes and one exclusive
right-turn lane

§ Brewer’s Neck Boulevard (westbound) – two exclusive through lanes

The proposed intersection would be “YIELD”-controlled for the northbound approach to
Brewer’s Neck Boulevard. Under “YIELD” control this intersection’s critical movement (i.e., the
minor street approach) is expected to operate acceptably at LOS D or better under all peak period
conditions.

Table 15 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions.  Detailed level of service calculations are provided in the Appendix.
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Table 15 – Brewer’s Neck Boulevard/Proposed Site Driveway B LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016 Build A
(0.8) -- A

(0.0)
A

(0.0) -- A
(0.0) -- -- -- C

(24.9) --

2022 Build A
(0.8) -- A

(0.0)
A

(0.0) -- A
(0.0) -- -- -- D

(28.4) --

PM Peak Hour

2016 Build C
(21.0) -- A

(0.0)
A

(0.0) -- A
(0.0) -- -- -- C

(24.5) --

2022 Build D
(34.7) -- A

(0.0)
A

(0.0) -- A
(0.0) -- -- -- D

(27.9) --

Source:  Kimley-Horn and Associates, Inc.

8.11  Brewer’s Neck Boulevard/Proposed Site Driveway C

Site Driveway C is a proposed access driveway to the Norsworthy development and will intersect
Brewer’s Neck Boulevard to serve the commercial portion of the development.  The proposed
intersection should provide the following laneage:

§ Site Driveway C (southbound) – one exclusive channelized right-turn lane

§ Brewer’s Neck Boulevard (eastbound) – one exclusive channelized left-turn lane and two
exclusive through lanes

§ Brewer’s Neck Boulevard (westbound) – two exclusive through lanes and one exclusive
right-turn lane

The proposed intersection would be “YIELD”-controlled for the southbound approach to
Brewer’s Neck Boulevard.  Under “YIELD” control this intersection’s critical movements are the
minor street approach and the major street left-turn.  The minor street right-turn is expected to
operate acceptably under all peak periods; however, the eastbound left-turn is expected to operate
under LOS F during the PM peak period for both 2016 and 2022 conditions.  It should be noted,
however, that the HCM methodology for analyzing intersection LOS does not accurately account
for the effects of nearby traffic signals on unsignalized intersections.  In reality, approaching
westbound through traffic on Brewer’s Neck Boulevard will be broken into platoons (with
relatively significant gaps in between their arrival) due to the traffic signal at Norsworthy Drive
to the east. This will make the eastbound left-turn movement easier since westbound vehicles will
be stopped whenever the eastbound left-turn phase is being served at Norsworthy Drive.
Therefore the delay for the eastbound left-turn is likely overstated.

Table 16 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions. Table 17 indicates the future queuing and proposed storage capacity. Detailed level
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of service calculations are provided in the Appendix. It should be noted that under the 2022 AM
build condition as well as the 2016 and 2022 PM build conditions, the eastbound left-turn
movement indicates a queue longer than the provided storage. This is misleading due to the
extensive queuing along the eastbound through movements prohibiting access to the eastbound
left-turn lane.

Table 16 – Brewer's Neck Boulevard/Proposed Site Driveway C LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016
Build

A
(0.8)

B
(14.1)

A
(0.0) -- -- A

(0.0)
A

(0.0) -- -- -- B
(11.6)

2022
Build

A
(0.8)

C
(15.3)

A
(0.0) -- -- A

(0.0)
A

(0.0) -- -- -- B
(12.0)

PM Peak Hour

2016
Build

C
(21.0)

F
(> 300)

A
(0.0) -- -- A

(0.0)
A

(0.0) -- -- -- D
(25.6)

2022
Build

D
(34.7)

F
(> 300)

A
(0.0) -- -- A

(0.0)
A

(0.0) -- -- -- D
(26.0)

Source:  Kimley-Horn and Associates, Inc.

Table 17 – Brewer's Neck Boulevard/Proposed Site Driveway C Future Queuing

Approach Lane

95th Percentile Queue Length

Proposed
Storage

AM Peak Hour PM Peak Hour

2016 Build 2022 Build 2016 Build 2022 Build

Eastbound Left 100’ 375’ 350’ 325’ 250’
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8.12 Norsworthy Drive/Proposed Site Driveway D

Site Driveway D is a proposed access driveway to the Norsworthy development and will intersect
Norsworthy Drive to serve the commercial portion of the development. The proposed intersection
should provide the following laneage:

§ Norsworthy Drive (northbound) – one shared left-turn lane and through lane

§ Norsworthy Drive (southbound) – one shared through and right-turn lane

§ Site Driveway D (eastbound) – one shared left-turn and right-turn lane

The proposed intersection will be stop-controlled on the eastbound approach to Norsworthy
Drive.  Under stop control, this intersection is expected to operate at LOS A for all movements
with very little delay on the critical minor street approach.

Table 18 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions.  Detailed level of service calculations are provided in the Appendix.

Table 18 – Norsworthy Drive/Proposed Site Driveway D LOS

Scenario
Overall

LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016
Build

A
(0.9)

A
(8.6) -- A

(8.6) -- A
(2.5) -- -- A

(0.0)

2022
Build

A
(0.9)

A
(8.6) -- A

(8.6) -- A
(2.5) -- -- A

(0.0)

PM Peak Hour

2016
Build

A
(1.9)

A
(8.5) -- A

(8.5) -- A
(1.4) -- -- A

(0.0)

2022
Build

A
(1.9)

A
(8.5) -- A

(8.5) -- A
(1.4) -- -- A

(0.0)

Source:  Kimley-Horn and Associates, Inc.

8.13  Norsworthy Drive/Proposed Site Driveway E

Site Driveway E is a proposed access driveway to the Norsworthy development and will intersect
Norsworthy Drive to serve the commercial portion of the development. The proposed intersection
should provide the following laneage:

§ Norsworthy Drive (northbound) – one exclusive left-turn lane and one exclusive through
lane

§ Norsworthy Drive (southbound) – one shared through and right-turn lane

§ Site Driveway E (eastbound) – one shared left-turn and right-turn lane



Norsworthy TIA  Revised August 2013

Page 61 of 69

The proposed intersection will be stop controlled on the eastbound approach to Norsworthy
Drive. Under stop control, this intersection is expected to operate at LOS A for all movements
with very little delay on the critical minor street approach.

Table 19 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions. Table 20 indicates the future queuing and proposed storage capacity at this
intersection. Detailed level of service calculations are provided in the Appendix.

Table 19 – Norsworthy Drive/Proposed Site Driveway E LOS

Scenario
Overall

LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016
Build

A
(7.4)

A
(9.6) -- A

(9.6) -- A
(7.9)

A
(0.0) -- -- A

(0.0)
A

(0.0)

2022
Build

A
(7.4)

A
(9.6) -- A

(9.6) -- A
(7.9)

A
(0.0) -- -- A

(0.0)
A

(0.0)

PM Peak Hour

2016
Build

A
(7.5)

A
(10.0) -- A

(10.0) -- A
(8.3)

A
(0.0) -- -- A

(0.0)
A

(0.0)

2022
Build

A
(7.5)

A
(10.0) -- A

(10.0) -- A
(8.3)

A
(0.0) -- -- A

(0.0)
A

(0.0)

Source:  Kimley-Horn and Associates, Inc.

Table 20 – Norsworthy Drive/Proposed Site Driveway E Future Queuing

Approach Lane

95th Percentile Queue Length

Proposed
Storage

AM Peak Hour PM Peak Hour

2016 Build 2022 Build 2016 Build 2022 Build

Northbound Left 75’ 50’ 50’ 50’ 50’

8.14  New Towne Haven Lane/Proposed Site Driveway F

Site Driveway F is a proposed access driveway to the Norsworthy development and will intersect
New Towne Haven Lane to serve the apartment/multi-family portion of the development.  The
proposed intersection should provide the following laneage:

§ New Towne Haven Lane (northbound) – one shared left-turn lane and through lane
§ New Towne Haven Lane (southbound) – one shared through and right-turn lane

§ Site Driveway F (eastbound) – one shared left-turn and right-turn lane
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The proposed intersection will be stop controlled on the eastbound approach to New Towne
Haven  Lane.  Under  stop  control,  this  intersection  is  expected  to  operate  at  LOS  A  for  all
movements with very little delay on the critical minor street approach.

Table 21 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions.  Detailed level of service calculations are provided in the Appendix.

Table 21 – New Towne Haven Lane/Proposed Site Driveway F LOS

Scenario Overall
LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016
Build

A
(1.1)

A
(9.7) -- A

(9.7) -- A
(0.0) -- -- A

(0.0)

2022
Build

A
(1.1)

A
(9.7) -- A

(9.7) -- A
(0.0) -- -- A

(0.0)

PM Peak Hour

2016
Build

A
(1.1)

A
(10.0) -- A

(10.0) -- A
(0.0) -- -- A

(0.0)

2022
Build

A
(1.1)

A
(10.0) -- A

(10.0) -- A
(0.0) -- -- A

(0.0)

Source:  Kimley-Horn and Associates, Inc.

8.15  New Towne Haven Lane/Proposed Site Driveway G

Site Driveway G is a proposed access driveway to the Norsworthy development and will intersect
New Towne Haven Lane to serve the apartment/multi-family portion of the development.  The
proposed intersection should provide the following laneage:

§ New Towne Haven Lane (northbound) – one shared left-turn lane and through lane

§ New Towne Haven Lane (southbound) – one shared through and right-turn lane

§ Site Driveway G (eastbound) – one shared left-turn and right-turn lane

The proposed intersection will be stop controlled on the eastbound approach to New Towne
Haven  Lane.  Under  stop  control,  this  intersection  is  expected  to  operate  at  LOS  A  for  all
movements with very little delay on the critical minor street approach.

Table 22 shows levels of service and delay for the intersection under 2016 and 2022 build-out
conditions.  Detailed level of service calculations are provided in the Appendix.
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Table 22 – New Towne Haven Lane/Proposed Site Driveway G LOS

Scenario
Overall

LOS

Level of Service per Movement by Approach
(Delay in sec/veh)

Eastbound Westbound Northbound Southbound
LT TH RT LT TH RT LT TH RT LT TH RT

AM Peak Hour

2016
Build

A
(2.7)

A
(9.4) -- A

(9.4) -- A
(0.0) -- -- A

(0.0)

2022
Build

A
(2.7)

A
(9.4) -- A

(9.4) -- A
(0.0) -- -- A

(0.0)

PM Peak Hour

2016
Build

A
(1.3)

A
(9.5) -- A

(9.5) -- A
(0.0) -- -- A

(0.0)

2022
Build

A
(1.3)

A
(9.5) -- A

(9.5) -- A
(0.0) -- -- A

(0.0)

Source:  Kimley-Horn and Associates, Inc.
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9.0 Conclusions and Recommendations
This TIA examines the traffic impacts associated with the Norsworthy development. The + 70
acre  site  is  currently  zoned  RAC  (Rural  Agricultural  Conservation)  and  will  be  rezoned  to
facilitate the proposed development. Four access points are proposed along Brewer’s Neck
Boulevard. Two access points each are proposed along both Norsworthy Drive and New Towne
Haven Lane. It is anticipated that build-out of the proposed development will occur no earlier
than 2016 (five years).

The following improvements are assumed to be completed by others:

Brewer’s Neck Boulevard Extended
As a result of the Benn’s Grant development, a proposed roadway will be constructed connecting
between the existing Brewer’s Neck Boulevard/Queen Ann’s Court intersection southwest to
Benn’s Church Boulevard. As part of this construction, the following improvements will be
provided in the future by others:

Brewer’s Neck Boulevard/Queen Ann’s Court
o A traffic signal (with optimum timing plans responsive to peak/off-peak traffic

conditions) will be installed.
o Eastbound Brewer’s Neck Boulevard

§ No turn-lane improvements planned

o Westbound Brewer’s Neck Boulevard

§ Construct two exclusive left-turn lanes

o Northbound Brewer’s Neck Boulevard Extended

§ Construct a new approach comprised of one exclusive through lane and two
exclusive right-turn lanes

o Southbound Queen Ann’s Court

§ No turn-lane improvements planned

Brewer’s Neck Boulevard Extended/Benn’s Church Boulevard
o A traffic signal (with optimum timing plans responsive to peak/off-peak traffic

conditions) will be installed.
o Eastbound Benn’s Grant Boulevard

§ Construct two exclusive left-turn lanes, two exclusive through lanes, and one
exclusive right-turn lane

o Westbound Brewer’s Neck Boulevard Extended

§ Construct two exclusive left-turn lanes, two exclusive through lanes, and one
exclusive right-turn lane

o Northbound Benn’s Church Boulevard

§ Construct one exclusive left-turn lane and one exclusive right-turn lane
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o Southbound Benn’s Church Boulevard

§ No turn-lane improvements planned

Brewer’s Neck Boulevard/Benn’s Church Boulevard
o Eastbound Brewer’s Neck Boulevard

§ Construct one exclusive right-turn lane

o Westbound Brewer’s Neck Boulevard

§ Construct two exclusive right-turn lanes

o Northbound Benn’s Church Boulevard

§ Maintain two exclusive through lanes

o Southbound Benn’s Church Boulevard

§ Construct one additional left-turn lane and one exclusive right-turn lane

Brewer’s Neck Boulevard/Sentara Way
As  a  result  of  future  phases  of  the  Sentara  Saint  Luke’s  development  a  traffic  signal  (with
optimum timing plans responsive to peak/off-peak traffic conditions) will be installed when
warrants are met.  No other improvements are planned.

Brewer’s Neck Boulevard/Carrollton Boulevard
As a result of the Crossings development, a fourth (westbound) leg of the intersection will be
constructed to serve the development. As part of this construction, the following improvements
will be provided in the future by others:

o Eastbound Brewer’s Neck Boulevard
§ Construct an exclusive through lane

o Westbound Crossings Development Access

§ Construct one exclusive left-turn lane, one exclusive through lane, and one
shared through/right-turn lane

o Northbound Carrollton Boulevard

§ Construct one exclusive left-turn lane and one exclusive right-turn lane

o Southbound Carrollton Boulevard

§ Construct two exclusive left-turn lanes

As expected, the proposed Norsworthy development will increase traffic along adjacent roadways
and at intersections located in the vicinity of the site. This TIA has been prepared in coordination
with representatives from Isle of Wight County staff, Virginia Department of Transportation
(VDOT) staff, and in accordance with VDOT Chapter 527 regulations.

To mitigate any potential operational issues and deteriorations in future LOS as a result of this
development, the following recommendations are offered:

Brewer’s Neck Boulevard/Norsworthy Drive/New Towne Haven Lane
o Eastbound Brewer’s Neck Boulevard

§ Extend the left-turn lane to provide approximately 550 feet of storage.
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o Westbound Brewer’s Neck Boulevard

§ No change to existing geometry on this approach.
o Northbound New Towne Haven Lane

§ Provide two approach lanes

- Construct one exclusive left-turn lane with 200 feet of storage

- Provide shared through/right-turn lane
o Southbound Norsworthy Drive

o Provide two approach lanes

- Construct one exclusive left-turn lane with 250 feet of storage

- Provide one shared left-turn/through/right-turn lane

o Modify traffic signal to provide flashing yellow arrow protected/permissive major street
left-turn movements on eastbound and westbound Brewer’s Neck Boulevard.

o Construct pedestrian accommodations crossing the west leg of the intersection including
a pedestrian signal phase

§ Stripe a pedestrian crosswalk across the west leg of Brewer’s Neck Boulevard

§ Construct/install pedestrian push buttons/pedestrian crossing displays at
crosswalk

§ Incorporate pedestrian crossing phase into traffic signal operations

§ Construct a pedestrian refuge area across/within the existing grass median across
the west leg of Brewers Neck Boulevard

§ Construct a pedestrian sidewalk 5 feet in width to/from the pedestrian landing
areas in the vicinity of the intersection crosswalks to/from the proposed
developments located to the north and south of intersection

Brewer’s Neck Boulevard/Site Driveway A
o Northbound Site Driveway A

§ Construct one inbound and one outbound lane 12 feet in width in each direction.
§ Provide stop control

§ Configure as one shared left-turn/through/right-turn lane

o Southbound Site Driveway A

§ Construct one inbound and one outbound lane 12 feet in width in each direction.
§ Provide stop control

§ Construct one shared left-turn/through/right-turn lane

o Eastbound Brewer’s Neck Boulevard

§ Construct one left-turn lane with 200 feet of storage and a 200-foot taper
§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper

o Westbound Brewer’s Neck Boulevard

§ Construct one left-turn lane with 200 feet of storage and a 200-foot taper
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§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper

Brewer’s Neck Boulevard/Site Driveway B
o Northbound Site Driveway B

§ Construct one inbound and one outbound lane 14 feet in width in each direction.
§ Provide “YIELD” control

§ Construct one channelized right-turn lane

o Eastbound Brewer’s Neck Boulevard

§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper.
o Westbound Brewer’s Neck Boulevard

§ No change to existing geometry on this approach.

Brewer’s Neck Boulevard/Site Driveway C
o Southbound Site Driveway C

§ Construct one inbound and one outbound lane 14 feet in width in each direction.

§ Provide “YIELD” control
§ Construct one channelized right-turn lane

o Eastbound Brewer’s Neck Boulevard

§ Construct one left-turn lane with 250 feet of storage and a 200-foot taper.

o Westbound Brewer’s Neck Boulevard

§ Construct one right-turn lane with 200 feet of storage and a 200-foot taper

Norsworthy Drive/Site Driveway D
o Eastbound Site Driveway D

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control

§ Construct one shared left-turn/right-turn lane
o Northbound Norsworthy Drive

§ Provide one shared left-turn/through lane

o Southbound Norsworthy Drive

§ Provide one shared through/right-turn lane

Norsworthy Drive/Site Driveway E
o Eastbound Site Driveway E

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control

§ Construct one shared left-turn/right-turn lane

o Northbound Norsworthy Drive

§ Construct one exclusive left-turn lane with 50 feet of storage and one through
lane
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o Southbound Norsworthy Drive

§ Provide one shared through/right-turn lane

New Towne Haven Lane/Site Driveway F
o Eastbound Site Driveway F

§ Construct one inbound and one outbound lane 12 feet in width in each direction.

§ Provide stop control

§ Construct one shared left-turn/right-turn lane

o Northbound New Towne Haven Lane
§ Provide one shared left-turn/through lane

o Southbound New Towne Haven Lane

§ Provide one shared through/right-turn lane

New Towne Haven Lane/Site Driveway G
o Eastbound Site Driveway G

§ Construct one inbound and one outbound lane 12 feet in width in each direction.
§ Provide stop control

§ Construct one shared left-turn/right-turn lane

o Northbound New Towne Haven Lane

§ Provide one shared left-turn/through lane
o Southbound New Towne Haven Lane

§ Provide one shared through/right-turn lane
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FIGURE
19

THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED.  REUSE OF AND IMPROPER RELIANCE ON THIS DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

Future (2022) Proposed Laneage

NOT TO
SCALE

Norsworthy Mixed-Use Development
Isle of Wight County, Virginia

Legend
- Existing Laneage
- Improvements by Other Developments
- Recommended Laneage
- Existing Signalized Intersection
- Proposed Unsignalized Intersection
- Approved Future Signalized Intersection
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File Name : Brewers Neck and Benns Church Final
Site Code : 43211234
Start Date : 5/24/2011
Page No : 1

Groups Printed- Vehicles - Heavy Trucks
Benns Church

From North
Brewers Neck

From East
Benns Church

From South From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:00 AM 226 56 0 0 282 30 0 170 0 200 0 41 83 0 124 0 0 0 0 0 606
07:15 AM 211 101 0 0 312 36 0 148 0 184 0 28 112 0 140 0 0 0 0 0 636
07:30 AM 157 133 0 0 290 66 0 119 0 185 0 32 160 0 192 0 0 0 0 0 667
07:45 AM 178 70 0 0 248 40 0 109 0 149 0 44 95 0 139 0 0 0 0 0 536

Total 772 360 0 0 1132 172 0 546 0 718 0 145 450 0 595 0 0 0 0 0 2445

08:00 AM 156 40 0 0 196 31 0 127 0 158 0 36 59 0 95 0 0 0 0 0 449
08:15 AM 147 41 0 0 188 33 0 125 0 158 0 37 48 0 85 0 0 0 0 0 431
08:30 AM 167 54 0 0 221 43 0 124 0 167 0 26 60 0 86 0 0 0 0 0 474
08:45 AM 171 57 0 0 228 46 0 138 0 184 0 37 53 0 90 0 0 0 0 0 502

Total 641 192 0 0 833 153 0 514 0 667 0 136 220 0 356 0 0 0 0 0 1856

*** BREAK ***

04:00 PM 142 99 0 0 241 123 0 221 0 344 0 27 55 0 82 0 0 0 0 0 667
04:15 PM 139 83 0 0 222 92 0 257 0 349 0 25 39 0 64 0 0 0 0 0 635
04:30 PM 158 68 0 0 226 107 0 279 0 386 0 25 30 0 55 0 0 0 0 0 667
04:45 PM 151 62 0 0 213 94 0 271 0 365 0 29 55 0 84 0 0 0 0 0 662

Total 590 312 0 0 902 416 0 1028 0 1444 0 106 179 0 285 0 0 0 0 0 2631

05:00 PM 165 81 0 0 246 91 0 288 0 379 0 36 56 0 92 0 0 0 0 0 717
05:15 PM 137 66 0 0 203 97 0 312 0 409 0 34 54 0 88 0 0 0 0 0 700
05:30 PM 132 52 0 0 184 79 0 293 0 372 0 51 40 0 91 0 0 0 0 0 647
05:45 PM 115 43 0 0 158 86 0 224 0 310 0 44 33 0 77 0 0 0 0 0 545

Total 549 242 0 0 791 353 0 1117 0 1470 0 165 183 0 348 0 0 0 0 0 2609

Grand Total 2552 1106 0 0 3658 1094 0 3205 0 4299 0 552 1032 0 1584 0 0 0 0 0 9541
Apprch % 69.8 30.2 0 0  25.4 0 74.6 0  0 34.8 65.2 0  0 0 0 0   

Total % 26.7 11.6 0 0 38.3 11.5 0 33.6 0 45.1 0 5.8 10.8 0 16.6 0 0 0 0 0
Vehicles 2432 1071 0 0 3503 1044 0 3070 0 4114 0 514 962 0 1476 0 0 0 0 0 9093

% Vehicles 95.3 96.8 0 0 95.8 95.4 0 95.8 0 95.7 0 93.1 93.2 0 93.2 0 0 0 0 0 95.3
Heavy Trucks 120 35 0 0 155 50 0 135 0 185 0 38 70 0 108 0 0 0 0 0 448

% Heavy Trucks 4.7 3.2 0 0 4.2 4.6 0 4.2 0 4.3 0 6.9 6.8 0 6.8 0 0 0 0 0 4.7

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Benns Church Final
Site Code : 43211234
Start Date : 5/24/2011
Page No : 2

Benns Church
From North

Brewers Neck
From East

Benns Church
From South From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 226 56 0 0 282 30 0 170 0 200 0 41 83 0 124 0 0 0 0 0 606
07:15 AM 211 101 0 0 312 36 0 148 0 184 0 28 112 0 140 0 0 0 0 0 636
07:30 AM 157 133 0 0 290 66 0 119 0 185 0 32 160 0 192 0 0 0 0 0 667
07:45 AM 178 70 0 0 248 40 0 109 0 149 0 44 95 0 139 0 0 0 0 0 536

Total Volume 772 360 0 0 1132 172 0 546 0 718 0 145 450 0 595 0 0 0 0 0 2445
% App. Total 68.2 31.8 0 0  24 0 76 0  0 24.4 75.6 0  0 0 0 0   

PHF .854 .677 .000 .000 .907 .652 .000 .803 .000 .898 .000 .824 .703 .000 .775 .000 .000 .000 .000 .000 .916

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Benns Church Final
Site Code : 43211234
Start Date : 5/24/2011
Page No : 3
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Peak Hour Begins at 07:00 AM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Benns Church Final
Site Code : 43211234
Start Date : 5/24/2011
Page No : 4

Benns Church
From North

Brewers Neck
From East

Benns Church
From South From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 158 68 0 0 226 107 0 279 0 386 0 25 30 0 55 0 0 0 0 0 667
04:45 PM 151 62 0 0 213 94 0 271 0 365 0 29 55 0 84 0 0 0 0 0 662
05:00 PM 165 81 0 0 246 91 0 288 0 379 0 36 56 0 92 0 0 0 0 0 717
05:15 PM 137 66 0 0 203 97 0 312 0 409 0 34 54 0 88 0 0 0 0 0 700

Total Volume 611 277 0 0 888 389 0 1150 0 1539 0 124 195 0 319 0 0 0 0 0 2746
% App. Total 68.8 31.2 0 0  25.3 0 74.7 0  0 38.9 61.1 0  0 0 0 0   

PHF .926 .855 .000 .000 .902 .909 .000 .921 .000 .941 .000 .861 .871 .000 .867 .000 .000 .000 .000 .000 .957

Data Collection Group
LSmith@DataCollectionGroup.net
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Peak Hour Begins at 04:30 PM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Norsworthy
Site Code : 00872122
Start Date : 5/24/2011
Page No : 1

Groups Printed- Vehicles - Heavy Trucks
Norsworthy
From North

Brewers Neck
From East

New Towne Haven
From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

05:30 AM 3 0 0 0 3 0 65 0 0 65 0 0 1 0 1 0 200 0 0 200 269
05:45 AM 3 0 0 0 3 0 64 0 0 64 0 0 6 0 6 0 219 1 0 220 293

Total 6 0 0 0 6 0 129 0 0 129 0 0 7 0 7 0 419 1 0 420 562

06:00 AM 3 0 0 0 3 0 89 1 0 90 0 0 2 0 2 1 262 0 0 263 358
06:15 AM 8 1 0 0 9 2 120 0 0 122 1 0 1 0 2 0 327 0 0 327 460
06:30 AM 12 0 0 0 12 6 114 1 0 121 2 8 7 0 17 1 268 2 0 271 421
06:45 AM 9 1 0 0 10 6 150 1 0 157 3 0 5 0 8 0 264 2 0 266 441

Total 32 2 0 0 34 14 473 3 0 490 6 8 15 0 29 2 1121 4 0 1127 1680

07:00 AM 6 6 0 0 12 5 174 0 0 179 3 0 11 0 14 0 312 1 0 313 518
07:15 AM 11 6 2 0 19 9 157 2 0 168 7 0 9 0 16 3 294 4 0 301 504
07:30 AM 7 5 1 0 13 7 174 2 0 183 3 1 11 0 15 2 315 3 0 320 531
07:45 AM 9 2 1 0 12 3 138 2 0 143 1 0 5 0 6 2 251 9 0 262 423

Total 33 19 4 0 56 24 643 6 0 673 14 1 36 0 51 7 1172 17 0 1196 1976

08:00 AM 12 3 2 0 17 12 145 1 0 158 2 0 7 0 9 1 189 4 0 194 378
08:15 AM 7 8 3 0 18 24 130 2 0 156 5 0 6 0 11 1 183 17 0 201 386
08:30 AM 2 26 0 0 28 32 149 4 0 185 18 12 22 0 52 15 190 28 0 233 498
08:45 AM 9 33 0 0 42 25 128 2 0 155 38 20 29 0 87 0 195 16 0 211 495

Total 30 70 5 0 105 93 552 9 0 654 63 32 64 0 159 17 757 65 0 839 1757

09:00 AM 4 4 0 0 8 6 102 13 0 121 11 5 11 0 27 3 190 4 0 197 353
09:15 AM 8 3 0 0 11 1 127 3 0 131 0 0 4 0 4 4 161 1 0 166 312

*** BREAK ***
Total 12 7 0 0 19 7 229 16 0 252 11 5 15 0 31 7 351 5 0 363 665

*** BREAK ***

03:00 PM 7 3 1 0 11 11 196 8 0 215 3 1 7 0 11 1 159 8 0 168 405
03:15 PM 5 13 1 0 19 15 236 5 0 256 3 3 7 0 13 1 168 11 0 180 468
03:30 PM 1 16 0 0 17 17 265 3 0 285 9 3 10 0 22 7 161 15 0 183 507
03:45 PM 4 3 1 0 8 14 348 8 0 370 17 24 28 0 69 4 180 7 0 191 638

Total 17 35 3 0 55 57 1045 24 0 1126 32 31 52 0 115 13 668 41 0 722 2018

04:00 PM 3 3 1 0 7 4 364 8 0 376 21 11 26 0 58 5 189 2 0 196 637
04:15 PM 3 3 2 0 8 4 303 9 0 316 9 3 8 0 20 3 178 7 0 188 532
04:30 PM 3 0 2 0 5 14 365 8 0 387 8 1 6 0 15 0 169 5 0 174 581
04:45 PM 4 1 0 0 5 11 340 20 0 371 3 5 9 0 17 0 199 2 0 201 594

Total 13 7 5 0 25 33 1372 45 0 1450 41 20 49 0 110 8 735 16 0 759 2344

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Norsworthy
Site Code : 00872122
Start Date : 5/24/2011
Page No : 2

Groups Printed- Vehicles - Heavy Trucks
Norsworthy
From North

Brewers Neck
From East

New Towne Haven
From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

05:00 PM 6 2 1 0 9 11 391 10 0 412 6 2 6 0 14 0 225 1 0 226 661
05:15 PM 5 2 5 0 12 12 368 11 0 391 8 6 8 0 22 7 173 2 0 182 607
05:30 PM 8 1 0 0 9 6 358 13 0 377 5 2 5 0 12 0 169 3 0 172 570
05:45 PM 1 1 0 0 2 8 259 12 0 279 4 1 11 0 16 1 132 2 0 135 432

Total 20 6 6 0 32 37 1376 46 0 1459 23 11 30 0 64 8 699 8 0 715 2270

06:00 PM 8 0 1 0 9 6 240 14 0 260 0 0 1 0 1 0 144 0 0 144 414
06:15 PM 6 0 1 0 7 5 249 8 0 262 1 2 4 0 7 1 161 1 0 163 439
06:30 PM 5 1 0 0 6 3 202 9 0 214 1 2 5 0 8 3 146 0 0 149 377
06:45 PM 3 1 2 0 6 5 164 7 0 176 4 0 0 0 4 0 144 1 0 145 331

Total 22 2 4 0 28 19 855 38 0 912 6 4 10 0 20 4 595 2 0 601 1561

Grand Total 185 148 27 0 360 284 6674 187 0 7145 196 112 278 0 586 66 6517 159 0 6742 14833
Apprch % 51.4 41.1 7.5 0  4 93.4 2.6 0  33.4 19.1 47.4 0  1 96.7 2.4 0   

Total % 1.2 1 0.2 0 2.4 1.9 45 1.3 0 48.2 1.3 0.8 1.9 0 4 0.4 43.9 1.1 0 45.5
Vehicles 180 140 24 0 344 276 6374 181 0 6831 179 109 269 0 557 62 6224 148 0 6434 14166

% Vehicles 97.3 94.6 88.9 0 95.6 97.2 95.5 96.8 0 95.6 91.3 97.3 96.8 0 95.1 93.9 95.5 93.1 0 95.4 95.5
Heavy Trucks 5 8 3 0 16 8 300 6 0 314 17 3 9 0 29 4 293 11 0 308 667

% Heavy Trucks 2.7 5.4 11.1 0 4.4 2.8 4.5 3.2 0 4.4 8.7 2.7 3.2 0 4.9 6.1 4.5 6.9 0 4.6 4.5

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Norsworthy
Site Code : 00872122
Start Date : 5/24/2011
Page No : 3

Norsworthy
From North

Brewers Neck
From East

New Towne Haven
From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 05:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:45 AM

06:45 AM 9 1 0 0 10 6 150 1 0 157 3 0 5 0 8 0 264 2 0 266 441
07:00 AM 6 6 0 0 12 5 174 0 0 179 3 0 11 0 14 0 312 1 0 313 518
07:15 AM 11 6 2 0 19 9 157 2 0 168 7 0 9 0 16 3 294 4 0 301 504
07:30 AM 7 5 1 0 13 7 174 2 0 183 3 1 11 0 15 2 315 3 0 320 531

Total Volume 33 18 3 0 54 27 655 5 0 687 16 1 36 0 53 5 1185 10 0 1200 1994
% App. Total 61.1 33.3 5.6 0  3.9 95.3 0.7 0  30.2 1.9 67.9 0  0.4 98.8 0.8 0   

PHF .750 .750 .375 .000 .711 .750 .941 .625 .000 .939 .571 .250 .818 .000 .828 .417 .940 .625 .000 .938 .939

Data Collection Group
LSmith@DataCollectionGroup.net
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Peak Hour Begins at 06:45 AM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Norsworthy
Site Code : 00872122
Start Date : 5/24/2011
Page No : 5

Norsworthy
From North

Brewers Neck
From East

New Towne Haven
From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 3 0 2 0 5 14 365 8 0 387 8 1 6 0 15 0 169 5 0 174 581
04:45 PM 4 1 0 0 5 11 340 20 0 371 3 5 9 0 17 0 199 2 0 201 594
05:00 PM 6 2 1 0 9 11 391 10 0 412 6 2 6 0 14 0 225 1 0 226 661
05:15 PM 5 2 5 0 12 12 368 11 0 391 8 6 8 0 22 7 173 2 0 182 607

Total Volume 18 5 8 0 31 48 1464 49 0 1561 25 14 29 0 68 7 766 10 0 783 2443
% App. Total 58.1 16.1 25.8 0  3.1 93.8 3.1 0  36.8 20.6 42.6 0  0.9 97.8 1.3 0   

PHF .750 .625 .400 .000 .646 .857 .936 .613 .000 .947 .781 .583 .806 .000 .773 .250 .851 .500 .000 .866 .924

Data Collection Group
LSmith@DataCollectionGroup.net
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Peak Hour Begins at 04:30 PM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Queen Anns Ct AM
Site Code : 22222222
Start Date : 5/25/2011
Page No : 1

Groups Printed- Vehicles - Heavy Trucks
Queen Annes

From North
Brewers Neck

From East From South
Brewers Neck

From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:00 AM 2 0 3 0 5 0 210 2 0 212 0 0 0 0 0 3 306 0 0 309 526
07:15 AM 2 0 2 0 4 0 229 1 0 230 0 0 0 0 0 2 352 0 0 354 588
07:30 AM 2 0 3 0 5 0 205 0 0 205 0 0 0 0 0 2 343 0 0 345 555
07:45 AM 1 0 1 0 2 0 182 2 0 184 0 0 0 0 0 0 253 0 0 253 439

Total 7 0 9 0 16 0 826 5 0 831 0 0 0 0 0 7 1254 0 0 1261 2108

08:00 AM 2 0 2 0 4 0 158 0 0 158 0 0 0 0 0 0 244 0 0 244 406
08:15 AM 3 0 5 0 8 0 214 3 0 217 0 0 0 0 0 2 195 0 0 197 422
08:30 AM 7 0 1 0 8 0 165 1 0 166 0 0 0 0 0 1 223 0 0 224 398
08:45 AM 0 0 2 0 2 0 196 4 0 200 0 0 0 0 0 3 212 0 0 215 417

Total 12 0 10 0 22 0 733 8 0 741 0 0 0 0 0 6 874 0 0 880 1643

Grand Total 19 0 19 0 38 0 1559 13 0 1572 0 0 0 0 0 13 2128 0 0 2141 3751
Apprch % 50 0 50 0  0 99.2 0.8 0  0 0 0 0  0.6 99.4 0 0   

Total % 0.5 0 0.5 0 1 0 41.6 0.3 0 41.9 0 0 0 0 0 0.3 56.7 0 0 57.1
Vehicles 18 0 16 0 34 0 1443 10 0 1453 0 0 0 0 0 13 2014 0 0 2027 3514

% Vehicles 94.7 0 84.2 0 89.5 0 92.6 76.9 0 92.4 0 0 0 0 0 100 94.6 0 0 94.7 93.7
Heavy Trucks 1 0 3 0 4 0 116 3 0 119 0 0 0 0 0 0 114 0 0 114 237

% Heavy Trucks 5.3 0 15.8 0 10.5 0 7.4 23.1 0 7.6 0 0 0 0 0 0 5.4 0 0 5.3 6.3

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Queen Anns Ct AM
Site Code : 22222222
Start Date : 5/25/2011
Page No : 2

Queen Annes
From North

Brewers Neck
From East From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 2 0 3 0 5 0 210 2 0 212 0 0 0 0 0 3 306 0 0 309 526
07:15 AM 2 0 2 0 4 0 229 1 0 230 0 0 0 0 0 2 352 0 0 354 588
07:30 AM 2 0 3 0 5 0 205 0 0 205 0 0 0 0 0 2 343 0 0 345 555
07:45 AM 1 0 1 0 2 0 182 2 0 184 0 0 0 0 0 0 253 0 0 253 439

Total Volume 7 0 9 0 16 0 826 5 0 831 0 0 0 0 0 7 1254 0 0 1261 2108
% App. Total 43.8 0 56.2 0  0 99.4 0.6 0  0 0 0 0  0.6 99.4 0 0   

PHF .875 .000 .750 .000 .800 .000 .902 .625 .000 .903 .000 .000 .000 .000 .000 .583 .891 .000 .000 .891 .896

Data Collection Group
LSmith@DataCollectionGroup.net
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Peak Hour Begins at 07:00 AM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Queen Anns Ct PM
Site Code : 12387645
Start Date : 5/26/2011
Page No : 1

Groups Printed- Vehicles - Heavy Trucks
Queen Annes

From North
Brewers Neck

From East From South
Brewers Neck

From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:00 PM 2 0 1 0 3 1 409 2 0 412 0 0 0 0 0 2 232 0 0 234 649
04:15 PM 0 0 2 0 2 0 313 4 0 317 0 0 0 0 0 4 198 0 0 202 521
04:30 PM 0 0 0 0 0 0 331 5 0 336 0 0 0 0 0 4 206 0 0 210 546
04:45 PM 1 0 4 0 5 0 353 0 0 353 0 0 0 0 0 2 218 0 0 220 578

Total 3 0 7 0 10 1 1406 11 0 1418 0 0 0 0 0 12 854 0 0 866 2294

05:00 PM 0 0 2 0 2 0 385 1 0 386 0 0 0 0 0 3 216 0 0 219 607
05:15 PM 2 0 2 0 4 0 328 2 0 330 0 0 0 0 0 6 254 0 0 260 594
05:30 PM 1 0 4 0 5 0 354 2 0 356 0 0 0 0 0 2 199 0 0 201 562
05:45 PM 0 0 2 0 2 0 241 40 0 281 0 0 0 0 0 5 173 0 0 178 461

Total 3 0 10 0 13 0 1308 45 0 1353 0 0 0 0 0 16 842 0 0 858 2224

Grand Total 6 0 17 0 23 1 2714 56 0 2771 0 0 0 0 0 28 1696 0 0 1724 4518
Apprch % 26.1 0 73.9 0  0 97.9 2 0  0 0 0 0  1.6 98.4 0 0   

Total % 0.1 0 0.4 0 0.5 0 60.1 1.2 0 61.3 0 0 0 0 0 0.6 37.5 0 0 38.2
Vehicles 5 0 16 0 21 1 2640 55 0 2696 0 0 0 0 0 27 1637 0 0 1664 4381

% Vehicles 83.3 0 94.1 0 91.3 100 97.3 98.2 0 97.3 0 0 0 0 0 96.4 96.5 0 0 96.5 97
Heavy Trucks 1 0 1 0 2 0 74 1 0 75 0 0 0 0 0 1 59 0 0 60 137

% Heavy Trucks 16.7 0 5.9 0 8.7 0 2.7 1.8 0 2.7 0 0 0 0 0 3.6 3.5 0 0 3.5 3

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Queen Anns Ct PM
Site Code : 12387645
Start Date : 5/26/2011
Page No : 2

Queen Annes
From North

Brewers Neck
From East From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 1 0 4 0 5 0 353 0 0 353 0 0 0 0 0 2 218 0 0 220 578
05:00 PM 0 0 2 0 2 0 385 1 0 386 0 0 0 0 0 3 216 0 0 219 607
05:15 PM 2 0 2 0 4 0 328 2 0 330 0 0 0 0 0 6 254 0 0 260 594
05:30 PM 1 0 4 0 5 0 354 2 0 356 0 0 0 0 0 2 199 0 0 201 562

Total Volume 4 0 12 0 16 0 1420 5 0 1425 0 0 0 0 0 13 887 0 0 900 2341
% App. Total 25 0 75 0  0 99.6 0.4 0  0 0 0 0  1.4 98.6 0 0   

PHF .500 .000 .750 .000 .800 .000 .922 .625 .000 .923 .000 .000 .000 .000 .000 .542 .873 .000 .000 .865 .964

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Queen Anns Ct PM
Site Code : 12387645
Start Date : 5/26/2011
Page No : 3

 Queen Annes 

 B
re

w
e
rs

 N
e
ck

 
 B

re
w

e
rs N

e
ck 

  

Right
12 

Thru
0 

Left
4 

Peds
0 

InOut Total
18 16 34 

R
ig

h
t 5
 

T
h
ru

1
4
2
0
 

L
e
ft 0

 
P

e
d
s 0

 

O
u
t

T
o
ta

l
In

8
9
1
 

1
4
2
5
 

2
3
1
6
 

Left
0 

Thru
0 

Right
0 

Peds
0 

Out TotalIn
0 0 0 

L
e
ft1
3
 

T
h
ru8
8
7
 

R
ig

h
t0
 

P
e
d
s0

 

T
o
ta

l
O

u
t

In
1
4
3
2
 

9
0
0
 

2
3
3
2
 

Peak Hour Begins at 04:45 PM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Sentara Way
Site Code : 57575757
Start Date : 5/24/2011
Page No : 1

Groups Printed- Vehicles - Heavy Trucks
Sentara Way
From North

Brewers Neck
From East From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

05:30 AM 0 0 0 0 0 0 62 0 0 62 0 0 0 0 0 0 201 0 0 201 263
05:45 AM 0 0 0 0 0 1 73 0 0 74 0 0 0 0 0 0 226 0 0 226 300

Total 0 0 0 0 0 1 135 0 0 136 0 0 0 0 0 0 427 0 0 427 563

06:00 AM 0 0 0 0 0 0 94 0 0 94 0 0 0 0 0 0 254 0 0 254 348
06:15 AM 0 0 0 0 0 0 123 0 0 123 0 0 0 0 0 0 322 0 0 322 445
06:30 AM 0 0 0 0 0 1 123 0 0 124 0 0 0 0 0 0 297 0 0 297 421
06:45 AM 0 0 1 0 1 2 166 0 0 168 0 0 0 0 0 2 277 0 0 279 448

Total 0 0 1 0 1 3 506 0 0 509 0 0 0 0 0 2 1150 0 0 1152 1662

07:00 AM 0 0 0 0 0 0 223 1 0 224 0 0 0 0 0 2 305 0 0 307 531
07:15 AM 0 0 1 0 1 1 171 4 0 176 0 0 0 0 0 2 322 0 0 324 501
07:30 AM 1 0 0 0 1 1 174 6 0 181 0 0 0 0 0 9 323 0 0 332 514
07:45 AM 2 0 0 0 2 1 146 14 0 161 0 0 0 0 0 11 262 0 0 273 436

Total 3 0 1 0 4 3 714 25 0 742 0 0 0 0 0 24 1212 0 0 1236 1982

08:00 AM 0 0 2 0 2 1 167 0 0 168 0 0 0 0 0 6 212 0 0 218 388
08:15 AM 3 0 3 0 6 0 145 1 0 146 0 0 0 0 0 7 188 0 0 195 347

*** BREAK ***
Total 3 0 5 0 8 1 312 1 0 314 0 0 0 0 0 13 400 0 0 413 735

*** BREAK ***

03:00 PM 5 0 4 0 9 0 199 3 0 202 0 0 0 0 0 3 189 0 0 192 403
03:15 PM 1 0 5 0 6 1 237 3 0 241 0 0 0 0 0 7 178 0 0 185 432
03:30 PM 5 0 8 0 13 1 282 6 0 289 0 0 0 0 0 3 193 0 0 196 498
03:45 PM 0 0 10 0 10 1 361 1 0 363 0 0 0 0 0 6 193 0 0 199 572

Total 11 0 27 0 38 3 1079 13 0 1095 0 0 0 0 0 19 753 0 0 772 1905

04:00 PM 5 0 6 0 11 1 402 5 0 408 0 0 0 0 0 5 212 0 0 217 636
04:15 PM 5 0 11 0 16 2 312 6 0 320 0 0 0 0 0 2 165 0 0 167 503
04:30 PM 5 0 6 0 11 0 388 2 0 390 0 0 0 0 0 2 199 0 0 201 602
04:45 PM 2 0 7 0 9 0 367 1 0 368 0 0 0 0 0 5 204 0 0 209 586

Total 17 0 30 0 47 3 1469 14 0 1486 0 0 0 0 0 14 780 0 0 794 2327

05:00 PM 7 0 7 0 14 0 379 1 0 380 0 0 0 0 0 1 210 0 0 211 605
05:15 PM 2 0 5 0 7 0 404 3 0 407 0 0 0 0 0 2 200 0 0 202 616
05:30 PM 2 0 5 0 7 1 378 1 0 380 0 0 0 0 0 1 163 0 0 164 551
05:45 PM 1 0 1 0 2 2 268 0 0 270 0 0 0 0 0 1 158 0 0 159 431

Total 12 0 18 0 30 3 1429 5 0 1437 0 0 0 0 0 5 731 0 0 736 2203

Grand Total 46 0 82 0 128 17 5644 58 0 5719 0 0 0 0 0 77 5453 0 0 5530 11377
Apprch % 35.9 0 64.1 0  0.3 98.7 1 0  0 0 0 0  1.4 98.6 0 0   

Total % 0.4 0 0.7 0 1.1 0.1 49.6 0.5 0 50.3 0 0 0 0 0 0.7 47.9 0 0 48.6

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Sentara Way
Site Code : 57575757
Start Date : 5/24/2011
Page No : 2

Groups Printed- Vehicles - Heavy Trucks
Sentara Way
From North

Brewers Neck
From East From South

Brewers Neck
From West

 Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Vehicles 43 0 81 0 124 17 5407 57 0 5481 0 0 0 0 0 76 5197 0 0 5273 10878

% Vehicles 93.5 0 98.8 0 96.9 100 95.8 98.3 0 95.8 0 0 0 0 0 98.7 95.3 0 0 95.4 95.6
Heavy Trucks 3 0 1 0 4 0 237 1 0 238 0 0 0 0 0 1 256 0 0 257 499

% Heavy Trucks 6.5 0 1.2 0 3.1 0 4.2 1.7 0 4.2 0 0 0 0 0 1.3 4.7 0 0 4.6 4.4

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Sentara Way
Site Code : 57575757
Start Date : 5/24/2011
Page No : 3

Sentara Way
From North

Brewers Neck
From East From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 05:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:45 AM

06:45 AM 0 0 1 0 1 2 166 0 0 168 0 0 0 0 0 2 277 0 0 279 448
07:00 AM 0 0 0 0 0 0 223 1 0 224 0 0 0 0 0 2 305 0 0 307 531
07:15 AM 0 0 1 0 1 1 171 4 0 176 0 0 0 0 0 2 322 0 0 324 501
07:30 AM 1 0 0 0 1 1 174 6 0 181 0 0 0 0 0 9 323 0 0 332 514

Total Volume 1 0 2 0 3 4 734 11 0 749 0 0 0 0 0 15 1227 0 0 1242 1994
% App. Total 33.3 0 66.7 0  0.5 98 1.5 0  0 0 0 0  1.2 98.8 0 0   

PHF .250 .000 .500 .000 .750 .500 .823 .458 .000 .836 .000 .000 .000 .000 .000 .417 .950 .000 .000 .935 .939

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Sentara Way
Site Code : 57575757
Start Date : 5/24/2011
Page No : 4
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Peak Hour Begins at 06:45 AM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Sentara Way
Site Code : 57575757
Start Date : 5/24/2011
Page No : 5

Sentara Way
From North

Brewers Neck
From East From South

Brewers Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 5 0 6 0 11 0 388 2 0 390 0 0 0 0 0 2 199 0 0 201 602
04:45 PM 2 0 7 0 9 0 367 1 0 368 0 0 0 0 0 5 204 0 0 209 586
05:00 PM 7 0 7 0 14 0 379 1 0 380 0 0 0 0 0 1 210 0 0 211 605
05:15 PM 2 0 5 0 7 0 404 3 0 407 0 0 0 0 0 2 200 0 0 202 616

Total Volume 16 0 25 0 41 0 1538 7 0 1545 0 0 0 0 0 10 813 0 0 823 2409
% App. Total 39 0 61 0  0 99.5 0.5 0  0 0 0 0  1.2 98.8 0 0   

PHF .571 .000 .893 .000 .732 .000 .952 .583 .000 .949 .000 .000 .000 .000 .000 .500 .968 .000 .000 .975 .978

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Brewers Neck and Sentara Way
Site Code : 57575757
Start Date : 5/24/2011
Page No : 6
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Peak Hour Begins at 04:30 PM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Carrollton and Smiths Neck Final
Site Code : 00687687
Start Date : 5/26/2011
Page No : 1

Groups Printed- Vehicles - Heavy Trucks
Carrollton

From North
Driveway
From East

Carrollton
From South

Smiths Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

05:30 AM 2 44 38 0 84 1 0 8 0 9 5 195 5 0 205 73 2 18 0 93 391
05:45 AM 1 47 52 0 100 0 4 14 0 18 4 208 5 0 217 67 3 16 0 86 421

Total 3 91 90 0 184 1 4 22 0 27 9 403 10 0 422 140 5 34 0 179 812

06:00 AM 5 75 27 0 107 2 4 14 0 20 4 236 7 0 247 81 3 27 0 111 485
06:15 AM 2 87 32 0 121 3 2 14 0 19 4 314 7 0 325 119 0 23 0 142 607
06:30 AM 1 95 35 0 131 1 3 10 0 14 12 301 5 0 318 156 6 18 0 180 643
06:45 AM 4 105 29 0 138 5 1 9 0 15 14 223 2 0 239 161 5 27 0 193 585

Total 12 362 123 0 497 11 10 47 0 68 34 1074 21 0 1129 517 14 95 0 626 2320

07:00 AM 7 105 21 0 133 5 2 10 0 17 10 281 11 0 302 190 9 17 0 216 668
07:15 AM 5 129 28 0 162 6 2 14 0 22 8 301 10 0 319 168 5 25 0 198 701
07:30 AM 10 109 30 0 149 8 4 12 0 24 12 271 4 0 287 145 5 25 0 175 635
07:45 AM 11 100 32 0 143 7 10 7 0 24 19 197 11 0 227 114 4 38 0 156 550

Total 33 443 111 0 587 26 18 43 0 87 49 1050 36 0 1135 617 23 105 0 745 2554

08:00 AM 4 98 27 0 129 5 4 14 0 23 13 188 7 0 208 80 4 20 0 104 464
08:15 AM 3 110 25 0 138 9 4 7 0 20 20 157 2 0 179 92 5 15 0 112 449

*** BREAK ***
Total 7 208 52 0 267 14 8 21 0 43 33 345 9 0 387 172 9 35 0 216 913

*** BREAK ***

03:00 PM 7 191 77 0 275 10 3 7 0 20 30 137 2 1 170 41 3 17 0 61 526
03:15 PM 5 240 108 0 353 5 5 6 0 16 36 116 8 0 160 33 0 19 0 52 581
03:30 PM 4 294 99 0 397 3 2 3 0 8 51 130 0 0 181 32 3 30 0 65 651
03:45 PM 3 441 125 0 569 3 3 5 1 12 43 94 4 0 141 48 2 19 0 69 791

Total 19 1166 409 0 1594 21 13 21 1 56 160 477 14 1 652 154 8 85 0 247 2549

04:00 PM 5 339 119 0 463 9 3 3 0 15 35 173 2 0 210 58 3 19 0 80 768
04:15 PM 10 334 120 0 464 10 3 3 0 16 46 134 3 0 183 62 3 24 0 89 752
04:30 PM 3 329 119 0 451 6 1 0 0 7 51 126 3 0 180 54 6 18 0 78 716
04:45 PM 16 342 116 0 474 9 4 4 0 17 38 127 3 0 168 84 6 14 0 104 763

Total 34 1344 474 0 1852 34 11 10 0 55 170 560 11 0 741 258 18 75 0 351 2999

05:00 PM 9 322 107 0 438 10 9 6 0 25 60 175 9 0 244 62 4 21 0 87 794
05:15 PM 4 325 117 0 446 9 6 4 0 19 40 172 1 0 213 53 2 24 0 79 757
05:30 PM 7 278 117 0 402 8 3 0 0 11 65 138 2 0 205 47 5 21 0 73 691
05:45 PM 5 263 79 0 347 10 2 3 0 15 38 124 1 0 163 64 6 22 0 92 617

Total 25 1188 420 0 1633 37 20 13 0 70 203 609 13 0 825 226 17 88 0 331 2859

Grand Total 133 4802 1679 0 6614 144 84 177 1 406 658 4518 114 1 5291 2084 94 517 0 2695 15006
Apprch % 2 72.6 25.4 0  35.5 20.7 43.6 0.2  12.4 85.4 2.2 0  77.3 3.5 19.2 0   

Total % 0.9 32 11.2 0 44.1 1 0.6 1.2 0 2.7 4.4 30.1 0.8 0 35.3 13.9 0.6 3.4 0 18

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Carrollton and Smiths Neck Final
Site Code : 00687687
Start Date : 5/26/2011
Page No : 2

Groups Printed- Vehicles - Heavy Trucks
Carrollton

From North
Driveway
From East

Carrollton
From South

Smiths Neck
From West

 Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Vehicles 131 4631 1659 0 6421 144 84 176 1 405 625 4349 110 1 5085 2067 94 497 0 2658 14569

% Vehicles 98.5 96.4 98.8 0 97.1 100 100 99.4 100 99.8 95 96.3 96.5 100 96.1 99.2 100 96.1 0 98.6 97.1
Heavy Trucks 2 171 20 0 193 0 0 1 0 1 33 169 4 0 206 17 0 20 0 37 437

% Heavy Trucks 1.5 3.6 1.2 0 2.9 0 0 0.6 0 0.2 5 3.7 3.5 0 3.9 0.8 0 3.9 0 1.4 2.9

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Carrollton and Smiths Neck Final
Site Code : 00687687
Start Date : 5/26/2011
Page No : 3

Carrollton
From North

Driveway
From East

Carrollton
From South

Smiths Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 05:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:30 AM

06:30 AM 1 95 35 0 131 1 3 10 0 14 12 301 5 0 318 156 6 18 0 180 643
06:45 AM 4 105 29 0 138 5 1 9 0 15 14 223 2 0 239 161 5 27 0 193 585
07:00 AM 7 105 21 0 133 5 2 10 0 17 10 281 11 0 302 190 9 17 0 216 668
07:15 AM 5 129 28 0 162 6 2 14 0 22 8 301 10 0 319 168 5 25 0 198 701

Total Volume 17 434 113 0 564 17 8 43 0 68 44 1106 28 0 1178 675 25 87 0 787 2597
% App. Total 3 77 20 0  25 11.8 63.2 0  3.7 93.9 2.4 0  85.8 3.2 11.1 0   

PHF .607 .841 .807 .000 .870 .708 .667 .768 .000 .773 .786 .919 .636 .000 .923 .888 .694 .806 .000 .911 .926

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Carrollton and Smiths Neck Final
Site Code : 00687687
Start Date : 5/26/2011
Page No : 4
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Peak Hour Begins at 06:30 AM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Carrollton and Smiths Neck Final
Site Code : 00687687
Start Date : 5/26/2011
Page No : 5

Carrollton
From North

Driveway
From East

Carrollton
From South

Smiths Neck
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 3 329 119 0 451 6 1 0 0 7 51 126 3 0 180 54 6 18 0 78 716
04:45 PM 16 342 116 0 474 9 4 4 0 17 38 127 3 0 168 84 6 14 0 104 763
05:00 PM 9 322 107 0 438 10 9 6 0 25 60 175 9 0 244 62 4 21 0 87 794
05:15 PM 4 325 117 0 446 9 6 4 0 19 40 172 1 0 213 53 2 24 0 79 757

Total Volume 32 1318 459 0 1809 34 20 14 0 68 189 600 16 0 805 253 18 77 0 348 3030
% App. Total 1.8 72.9 25.4 0  50 29.4 20.6 0  23.5 74.5 2 0  72.7 5.2 22.1 0   

PHF .500 .963 .964 .000 .954 .850 .556 .583 .000 .680 .788 .857 .444 .000 .825 .753 .750 .802 .000 .837 .954

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Carrollton and Smiths Neck Final
Site Code : 00687687
Start Date : 5/26/2011
Page No : 6
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Peak Hour Begins at 04:30 PM
 
Vehicles
Heavy Trucks

Peak Hour Data

North

Data Collection Group
LSmith@DataCollectionGroup.net



 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Average Daily Traffic Data 
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Site Code: 258E

Station ID: 
Brewers Neck EB

W of 2nd Median Break W of Norsworthy
Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/24/11 0 37 3 0 0 1 0 0 2 0 0 0 0 2 45

01:00 1 19 0 0 0 1 0 2 0 0 0 0 0 3 26
02:00 0 32 1 0 1 0 0 0 2 0 0 0 0 0 36
03:00 0 55 2 0 0 0 0 0 1 0 0 0 0 0 58
04:00 4 216 4 0 0 1 0 0 3 0 0 0 0 2 230
05:00 14 628 28 0 3 1 2 2 4 0 0 0 0 34 716

06:00 14 949 38 1 4 5 0 3 7 0 0 0 0 59 1080

07:00 16 986 30 4 8 9 4 2 9 0 0 0 0 66 1134
08:00 6 694 42 1 7 7 1 1 14 0 0 0 0 49 822
09:00 5 544 38 0 2 6 5 1 5 0 0 0 0 44 650

10:00 10 408 30 0 5 7 6 2 8 1 0 0 0 30 507
11:00 13 478 32 1 5 7 5 1 14 0 0 0 0 35 591

12 PM 15 492 29 1 6 8 2 0 11 0 0 0 0 41 605

13:00 13 455 39 0 10 5 4 5 5 0 0 0 0 51 587

14:00 9 609 30 0 6 9 2 2 2 0 0 0 0 50 719

15:00 10 592 32 0 11 7 0 1 7 0 0 0 0 34 694

16:00 5 626 47 2 7 2 0 2 10 0 0 0 0 30 731
17:00 4 617 36 1 4 1 0 1 4 0 0 0 0 23 691
18:00 5 499 37 0 2 0 0 0 3 0 0 0 0 23 569
19:00 5 372 22 0 3 1 0 0 2 0 0 0 0 14 419
20:00 4 249 15 0 2 1 0 0 3 0 0 0 0 10 284
21:00 1 186 11 0 0 0 0 0 1 0 0 0 0 4 203
22:00 0 175 3 0 1 1 0 0 1 0 0 0 0 3 184
23:00 0 88 1 0 1 0 0 0 0 0 0 0 0 0 90
Total 154 10006 550 11 88 80 31 25 118 1 0 0 0 607 11671

Percent 1.3% 85.7% 4.7% 0.1% 0.8% 0.7% 0.3% 0.2% 1.0% 0.0% 0.0% 0.0% 0.0% 5.2%  
 

AM
Peak

07:00 07:00 08:00 07:00 07:00 07:00 10:00 06:00 08:00 10:00    07:00 07:00

Vol. 16 986 42 4 8 9 6 3 14 1    66 1134
PM

Peak
12:00 16:00 16:00 16:00 15:00 14:00 13:00 13:00 12:00     13:00 16:00

Vol. 15 626 47 2 11 9 4 5 11     51 731
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Site Code: 258E

Station ID: 
Brewers Neck EB

W of 2nd Median Break W of Norsworthy
Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
6/1/11 1 48 4 0 0 0 0 0 2 0 0 0 0 2 57
01:00 1 22 4 0 0 1 0 0 2 0 0 0 0 0 30
02:00 0 29 4 0 2 0 0 0 3 0 0 0 0 1 39
03:00 0 49 8 0 0 0 0 0 3 0 0 0 0 1 61
04:00 4 203 33 0 0 0 0 1 5 0 0 0 0 3 249
05:00 16 540 94 0 3 4 0 1 3 0 0 0 0 26 687

06:00 17 841 126 5 4 9 0 3 10 1 0 0 0 57 1073
07:00 13 868 112 7 3 8 0 3 5 0 1 0 0 52 1072

08:00 6 617 90 2 5 3 1 2 13 1 2 0 0 35 777

09:00 7 525 87 2 14 3 0 0 9 0 0 0 0 24 671
10:00 7 446 82 0 9 7 1 2 8 0 1 0 0 22 585

11:00 1 434 74 2 2 10 2 1 6 0 0 0 0 21 553

12 PM 4 468 77 1 3 10 0 3 13 0 0 0 0 30 609

13:00 7 482 77 0 7 9 0 4 8 1 0 0 0 32 627

14:00 4 539 89 1 8 4 1 4 11 1 0 0 0 24 686

15:00 7 603 90 6 8 6 0 3 5 0 0 0 0 36 764

16:00 16 636 85 5 5 7 0 0 5 0 1 0 0 30 790
17:00 7 634 85 2 4 2 0 2 1 0 0 0 0 38 775
18:00 6 461 72 2 3 3 1 0 1 0 0 0 0 17 566
19:00 6 294 62 1 3 0 1 1 2 0 0 0 0 13 383
20:00 9 282 45 1 3 0 1 0 3 0 0 0 0 4 348
21:00 4 259 31 0 1 0 0 0 3 0 0 0 0 9 307
22:00 1 151 19 0 1 2 0 1 2 0 0 0 0 3 180
23:00 0 62 16 0 1 0 0 1 2 0 0 0 0 2 84
Total 144 9493 1466 37 89 88 8 32 125 4 5 0 0 482 11973

Percent 1.2% 79.3% 12.2% 0.3% 0.7% 0.7% 0.1% 0.3% 1.0% 0.0% 0.0% 0.0% 0.0% 4.0%  
 

AM
Peak

06:00 07:00 06:00 07:00 09:00 11:00 11:00 06:00 08:00 06:00 08:00   06:00 06:00

Vol. 17 868 126 7 14 10 2 3 13 1 2   57 1073
PM

Peak
16:00 16:00 15:00 15:00 14:00 12:00 14:00 13:00 12:00 13:00 16:00   17:00 16:00

Vol. 16 636 90 6 8 10 1 4 13 1 1   38 790
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Site Code: 258E

Station ID: 
Brewers Neck EB

W of 2nd Median Break W of Norsworthy
Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

EB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
6/2/11 0 46 7 0 0 1 0 0 3 0 0 0 0 1 58
01:00 0 24 3 0 0 0 0 0 5 0 0 0 0 0 32
02:00 0 30 4 0 2 0 0 0 2 0 0 0 0 0 38
03:00 0 46 8 1 1 0 0 0 3 0 0 0 0 1 60
04:00 4 187 37 1 0 0 0 0 7 0 0 0 0 9 245

05:00 9 557 107 0 6 5 0 2 10 0 1 0 0 26 723

06:00 12 786 132 4 4 7 0 3 5 0 1 0 0 86 1040

07:00 16 834 130 5 5 8 2 3 5 1 0 0 0 47 1056
08:00 10 618 95 3 7 13 0 5 11 1 1 0 0 30 794
09:00 4 516 110 5 5 8 2 4 11 0 1 0 0 30 696

10:00 2 433 71 0 5 13 0 3 15 1 0 0 0 20 563

11:00 6 459 101 2 5 9 3 0 10 0 0 0 0 25 620

12 PM 8 449 99 0 11 14 1 3 5 0 0 0 0 42 632

13:00 7 472 103 4 11 11 1 1 9 0 0 0 0 22 641

14:00 6 545 88 2 5 5 2 0 6 0 0 0 0 31 690

15:00 6 575 91 5 9 3 0 2 5 0 1 0 0 37 734

16:00 6 627 89 6 8 6 0 2 4 1 0 0 0 45 794

17:00 6 663 89 1 3 3 1 2 4 0 0 0 0 36 808
18:00 7 467 82 0 2 3 0 2 1 0 0 0 0 25 589
19:00 7 347 52 0 0 1 0 0 0 0 0 0 0 6 413
20:00 4 315 34 1 1 2 0 3 1 0 0 0 0 3 364
21:00 1 222 22 0 0 0 0 0 6 0 0 0 0 4 255
22:00 2 152 21 0 0 1 0 1 4 0 0 0 0 1 182
23:00 0 61 16 0 0 2 0 1 4 0 0 0 0 1 85
Total 123 9431 1591 40 90 115 12 37 136 4 5 0 0 528 12112

Percent 1.0% 77.9% 13.1% 0.3% 0.7% 0.9% 0.1% 0.3% 1.1% 0.0% 0.0% 0.0% 0.0% 4.4%  
 

AM
Peak

07:00 07:00 06:00 07:00 08:00 08:00 11:00 08:00 10:00 07:00 05:00   06:00 07:00

Vol. 16 834 132 5 7 13 3 5 15 1 1   86 1056
PM

Peak
12:00 17:00 13:00 16:00 12:00 12:00 14:00 12:00 13:00 16:00 15:00   16:00 17:00

Vol. 8 663 103 6 11 14 2 3 9 1 1   45 808
  

Grand
Total

421 28930 3607 88 267 283 51 94 379 9 10 0 0 1617 35756

Percent 1.2% 80.9% 10.1% 0.2% 0.7% 0.8% 0.1% 0.3% 1.1% 0.0% 0.0% 0.0% 0.0% 4.5%  
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Site Code: 
Station ID: 

Brewers Neck EB
W of 2nd Median Break W of Norsworthy

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 23-May-11 24-May-11 25-May-11 26-May-11 27-May-11  Day  28-May-11 29-May-11  Average   

12:00 AM * 45 0 0 0 11 0 0 8
01:00 * 26 0 0 0 6 0 0 4
02:00 * 36 0 0 0 9 0 0 6
03:00 * 58 0 0 0 14 0 0 10
04:00 * 230 0 0 0 58 0 0 38
05:00 * 713 0 0 0 178 0 0 119
06:00 * 1076 0 0 0 269 0 0 179

07:00 * 1132 0 0 0 283 0 0 189
08:00 * 819 0 0 0 205 0 0 136
09:00 * 648 0 0 0 162 0 0 108
10:00 * 504 0 0 0 126 0 0 84
11:00 * 588 0 0 0 147 0 0 98

12:00 PM * 604 0 0 0 151 0 0 101
01:00 * 584 0 0 0 146 0 0 97
02:00 * 718 0 0 0 180 0 0 120
03:00 * 693 0 0 0 173 0 0 116

04:00 * 730 0 0 0 182 0 0 122
05:00 * 691 0 0 0 173 0 0 115
06:00 * 569 0 0 0 142 0 0 95
07:00 * 417 0 0 0 104 0 0 70
08:00 * 283 0 0 0 71 0 0 47
09:00 * 203 0 0 0 51 0 0 34
10:00 * 184 0 0 0 46 0 0 31
11:00 * 90 0 0 0 22 0 0 15

Day Total 0 11641 0 0 0  2909  0 0  1942   
% Avg.
WkDay

0.0% 400.2% 0.0% 0.0% 0.0%          

% Avg. Week 0.0% 599.4% 0.0% 0.0% 0.0%  149.8%  0.0% 0.0%     
AM Peak  07:00     07:00     07:00   

Vol.  1132     283     189   
PM Peak  16:00     16:00     16:00   

Vol.  730     182     122   
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Site Code: 
Station ID: 

Brewers Neck EB
W of 2nd Median Break W of Norsworthy

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 30-May-11 31-May-11 01-Jun-11 02-Jun-11 03-Jun-11  Day  04-Jun-11 05-Jun-11  Average   

12:00 AM 0 0 57 58 * 29 * * 29
01:00 0 0 30 32 * 16 * * 16
02:00 0 0 39 38 * 19 * * 19
03:00 0 0 61 60 * 30 * * 30
04:00 0 0 249 245 * 124 * * 124
05:00 0 0 683 723 * 352 * * 352
06:00 0 0 1066 1038 * 526 * * 526

07:00 0 0 1068 1048 * 529 * * 529
08:00 0 0 776 790 * 392 * * 392
09:00 0 0 669 696 * 341 * * 341
10:00 0 0 583 562 * 286 * * 286
11:00 0 0 549 619 * 292 * * 292

12:00 PM 0 0 608 630 * 310 * * 310
01:00 0 0 627 637 * 316 * * 316
02:00 0 0 685 689 * 344 * * 344
03:00 0 0 763 730 * 373 * * 373

04:00 0 0 790 793 * 396 * * 396
05:00 0 0 774 805 * 395 * * 395
06:00 0 0 566 589 * 289 * * 289
07:00 0 0 383 412 * 199 * * 199
08:00 0 0 348 362 * 178 * * 178
09:00 0 0 305 255 * 140 * * 140
10:00 0 0 180 182 * 90 * * 90
11:00 0 0 84 85 * 42 * * 42

Day Total 0 0 11943 12078 0  6008  0 0  6008   
% Avg.
WkDay

0.0% 0.0% 198.8% 201.0% 0.0%          

% Avg. Week 0.0% 0.0% 198.8% 201.0% 0.0%  100.0%  0.0% 0.0%     
AM Peak   07:00 07:00   07:00     07:00   

Vol.   1068 1048   529     529   
PM Peak   16:00 17:00   16:00     16:00   

Vol.   790 805   396     396   
Grand Total 0 11641 11943 12078 0  8917  0 0  7950   

  
ADT ADT 11,887 AADT 11,887
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Site Code: 
Station ID: 

Brewers Neck WB
W of 2nd Median Break W of Norsworthy

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/24/11 1 137 13 0 0 0 0 0 2 0 0 0 0 5 158

01:00 1 37 1 0 1 0 0 0 0 0 0 0 0 0 40
02:00 2 28 1 0 0 1 0 1 0 0 0 0 0 1 34
03:00 1 17 2 0 0 0 0 0 3 0 0 0 0 0 23
04:00 0 108 25 0 2 2 0 0 2 0 0 0 0 2 141
05:00 5 258 29 0 3 2 0 1 2 0 0 0 0 11 311

06:00 5 384 49 1 7 10 0 2 6 0 0 0 0 17 481

07:00 3 529 47 0 2 6 2 1 8 0 0 0 0 42 640
08:00 6 481 60 4 16 7 0 1 6 0 0 0 0 27 608

09:00 3 339 66 1 4 19 1 0 11 0 0 0 0 29 473

10:00 4 369 54 1 8 14 2 2 15 0 0 0 0 23 492
11:00 2 362 56 1 8 11 1 1 8 0 0 0 0 0 450

12 PM 11 416 50 2 6 13 1 2 6 2 0 0 0 39 548

13:00 11 438 68 4 10 15 4 1 15 1 0 0 0 36 603
14:00 3 522 72 1 4 9 2 0 5 0 0 0 0 34 652

15:00 15 814 104 1 6 10 1 2 9 1 0 0 0 67 1030

16:00 10 1089 136 2 5 6 0 2 10 0 0 0 0 71 1331
17:00 12 1116 102 1 5 2 0 0 5 0 0 0 0 72 1315
18:00 6 679 78 0 3 4 0 1 4 0 0 0 0 37 812
19:00 2 434 50 0 0 0 0 0 6 0 0 0 0 5 497
20:00 5 334 41 0 0 1 0 1 1 0 0 0 0 7 390
21:00 4 261 28 1 2 4 0 1 2 0 0 0 0 4 307
22:00 0 163 17 0 1 0 0 1 4 0 0 0 0 3 189
23:00 3 122 19 0 0 0 0 0 4 0 0 0 0 4 152
Total 115 9437 1168 20 93 136 14 20 134 4 0 0 0 536 11677

Percent 1.0% 80.8% 10.0% 0.2% 0.8% 1.2% 0.1% 0.2% 1.1% 0.0% 0.0% 0.0% 0.0% 4.6%  
 

AM
Peak

08:00 07:00 09:00 08:00 08:00 09:00 07:00 06:00 10:00     07:00 07:00

Vol. 6 529 66 4 16 19 2 2 15     42 640
PM

Peak
15:00 17:00 16:00 13:00 13:00 13:00 13:00 12:00 13:00 12:00    17:00 16:00

Vol. 15 1116 136 4 10 15 4 2 15 2    72 1331
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Site Code: 
Station ID: 

Brewers Neck WB
W of 2nd Median Break W of Norsworthy

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/25/11 2 136 14 0 0 1 0 0 5 0 0 0 0 1 159

01:00 1 32 10 0 1 0 0 0 1 0 0 0 0 3 48
02:00 0 25 6 0 0 1 0 1 1 0 0 0 0 0 34
03:00 0 16 5 0 0 1 0 0 1 0 0 0 0 0 23
04:00 1 98 18 0 3 1 0 0 2 0 0 0 0 3 126
05:00 1 213 51 1 0 1 0 0 2 0 0 0 0 8 277
06:00 0 393 66 2 6 3 0 0 3 0 0 0 0 17 490

07:00 14 566 82 2 2 15 0 1 7 0 0 0 0 45 734
08:00 5 499 88 6 11 6 0 1 8 0 0 0 0 42 666

09:00 6 405 103 1 9 15 1 0 8 1 0 0 0 51 600

10:00 6 340 59 1 8 15 1 3 7 1 0 0 0 16 457
11:00 5 403 69 1 7 9 1 3 8 0 0 0 0 29 535

12 PM 5 400 66 0 9 12 0 1 10 0 0 0 0 29 532

13:00 7 525 66 3 6 12 2 4 14 0 1 0 0 39 679

14:00 2 531 96 1 7 9 3 7 8 0 1 0 0 45 710
15:00 11 764 110 1 4 9 1 2 8 0 0 0 0 65 975

16:00 13 1109 133 5 4 7 0 2 6 0 0 0 0 89 1368
17:00 11 943 89 1 2 3 0 3 4 0 0 0 0 61 1117
18:00 7 724 75 0 3 2 0 2 1 0 1 0 0 33 848
19:00 7 438 38 0 1 2 0 0 4 0 0 0 0 15 505
20:00 6 439 50 0 0 0 0 1 3 0 0 0 0 8 507
21:00 5 316 32 0 0 0 0 1 4 0 0 0 0 10 368
22:00 4 209 28 0 1 0 0 0 2 0 0 0 0 2 246
23:00 4 139 20 0 1 5 0 0 1 0 0 0 0 2 172
Total 123 9663 1374 25 85 129 9 32 118 2 3 0 0 613 12176

Percent 1.0% 79.4% 11.3% 0.2% 0.7% 1.1% 0.1% 0.3% 1.0% 0.0% 0.0% 0.0% 0.0% 5.0%  
 

AM
Peak

07:00 07:00 09:00 08:00 08:00 07:00 09:00 10:00 08:00 09:00    09:00 07:00

Vol. 14 566 103 6 11 15 1 3 8 1    51 734
PM

Peak
16:00 16:00 16:00 16:00 12:00 12:00 14:00 14:00 13:00  13:00   16:00 16:00

Vol. 13 1109 133 5 9 12 3 7 14  1   89 1368
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Site Code: 
Station ID: 

Brewers Neck WB
W of 2nd Median Break W of Norsworthy

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

WB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/26/11 4 126 19 0 0 3 0 0 2 0 0 0 0 0 154

01:00 2 53 5 0 0 1 0 0 5 0 0 0 0 1 67
02:00 3 40 5 1 1 2 0 0 0 0 0 0 0 4 56
03:00 3 33 5 0 0 3 0 0 2 0 0 0 0 0 46
04:00 4 95 18 0 4 1 0 0 1 0 0 0 0 0 123
05:00 6 215 36 2 3 2 0 1 5 0 0 0 0 13 283

06:00 4 413 57 2 6 6 0 3 6 0 0 0 0 15 512

07:00 8 528 72 5 5 10 0 1 7 2 0 0 0 29 667
08:00 4 467 79 8 13 5 2 1 20 0 0 0 0 37 636

09:00 9 360 79 2 12 7 5 3 14 1 0 0 0 26 518

10:00 7 381 83 1 11 4 1 2 11 1 0 0 0 31 533
11:00 6 382 60 2 5 10 3 2 11 0 0 0 0 17 498

12 PM 8 444 77 2 5 10 3 2 14 0 0 0 0 30 595

13:00 11 476 74 1 5 4 3 4 14 0 0 0 0 35 627
14:00 18 575 86 2 9 5 2 2 14 0 0 0 0 39 752

15:00 14 842 104 1 6 7 4 2 13 1 1 0 0 69 1064

16:00 27 981 134 4 10 7 5 3 3 0 1 0 0 85 1260
17:00 13 1012 91 2 3 5 0 1 3 0 0 0 0 66 1196
18:00 10 728 67 1 3 2 0 2 5 0 1 0 0 33 852
19:00 7 456 60 0 2 2 0 0 1 0 0 0 0 14 542
20:00 5 392 58 0 0 1 0 1 5 0 0 0 0 13 475
21:00 1 334 37 1 0 2 0 0 3 0 0 0 0 10 388
22:00 0 222 28 0 2 1 0 1 0 0 0 0 0 4 258
23:00 2 177 19 0 1 3 1 1 5 0 0 0 0 3 212
Total 176 9732 1353 37 106 103 29 32 164 5 3 0 0 574 12314

Percent 1.4% 79.0% 11.0% 0.3% 0.9% 0.8% 0.2% 0.3% 1.3% 0.0% 0.0% 0.0% 0.0% 4.7%  
 

AM
Peak

09:00 07:00 10:00 08:00 08:00 07:00 09:00 06:00 08:00 07:00    08:00 07:00

Vol. 9 528 83 8 13 10 5 3 20 2    37 667
PM

Peak
16:00 17:00 16:00 16:00 16:00 12:00 16:00 13:00 12:00 15:00 15:00   16:00 16:00

Vol. 27 1012 134 4 10 10 5 4 14 1 1   85 1260
  

Grand
Total

414 28832 3895 82 284 368 52 84 416 11 6 0 0 1723 36167

Percent 1.1% 79.7% 10.8% 0.2% 0.8% 1.0% 0.1% 0.2% 1.2% 0.0% 0.0% 0.0% 0.0% 4.8%  
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Site Code: 
Station ID: 

Brewers Neck WB
W of 2nd Median Break W of Norsworthy

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 23-May-11 24-May-11 25-May-11 26-May-11 27-May-11  Day  28-May-11 29-May-11  Average   

12:00 AM * 158 159 154 * 157 * * 157
01:00 * 40 48 67 * 52 * * 52
02:00 * 34 34 56 * 41 * * 41
03:00 * 23 23 46 * 31 * * 31
04:00 * 141 126 123 * 130 * * 130
05:00 * 311 276 283 * 290 * * 290
06:00 * 481 490 512 * 494 * * 494

07:00 * 639 731 665 * 678 * * 678
08:00 * 607 665 633 * 635 * * 635
09:00 * 472 599 518 * 530 * * 530
10:00 * 492 454 533 * 493 * * 493
11:00 * 450 534 496 * 493 * * 493

12:00 PM * 547 531 593 * 557 * * 557
01:00 * 599 679 626 * 635 * * 635
02:00 * 652 707 749 * 703 * * 703
03:00 * 1025 971 1057 * 1018 * * 1018

04:00 * 1323 1358 1246 * 1309 * * 1309
05:00 * 1309 1111 1182 * 1201 * * 1201
06:00 * 811 844 851 * 835 * * 835
07:00 * 497 504 542 * 514 * * 514
08:00 * 390 507 475 * 457 * * 457
09:00 * 307 368 388 * 354 * * 354
10:00 * 188 246 258 * 231 * * 231
11:00 * 152 171 212 * 178 * * 178

Day Total 0 11648 12136 12265 0  12016  0 0  12016   
% Avg.
WkDay

0.0% 96.9% 101.0% 102.1% 0.0%          

% Avg. Week 0.0% 96.9% 101.0% 102.1% 0.0%  100.0%  0.0% 0.0%     
AM Peak  07:00 07:00 07:00   07:00     07:00   

Vol.  639 731 665   678     678   
PM Peak  16:00 16:00 16:00   16:00     16:00   

Vol.  1323 1358 1246   1309     1309   
Grand Total 0 11648 12136 12265 0  12016  0 0  12016   

  
ADT ADT 12,016 AADT 12,016
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Site Code: 
Station ID: 

Carrollton North End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/24/11 0 45 0 0 1 0 0 0 0 0 0 0 0 0 46

01:00 0 21 2 0 1 0 0 0 0 0 0 0 0 1 25

02:00 0 28 4 1 1 0 0 0 0 0 0 0 0 0 34
03:00 0 45 12 0 0 0 0 0 2 0 0 0 0 3 62

04:00 1 165 24 0 0 0 0 1 3 0 0 0 0 9 203

05:00 7 266 49 0 1 1 0 1 2 0 0 0 0 63 390
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14
07:00 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
08:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 PM 15 371 90 3 7 2 0 5 3 0 0 0 0 50 546

13:00 10 374 91 2 12 8 2 3 2 0 0 0 0 50 554

14:00 12 479 87 0 2 7 2 1 2 0 0 0 0 64 656

15:00 2 463 85 2 4 3 0 3 4 0 0 0 0 40 606

16:00 8 506 114 5 5 4 0 4 1 0 0 0 0 52 699

17:00 3 614 102 0 5 3 0 1 0 0 0 0 0 53 781
18:00 5 511 106 1 2 1 0 0 1 0 0 0 0 36 663
19:00 3 354 65 1 0 3 0 0 2 0 0 0 0 21 449
20:00 3 243 46 1 2 1 1 0 1 0 0 0 0 14 312
21:00 1 181 29 0 0 1 0 0 3 0 0 0 0 8 223
22:00 1 137 23 0 3 0 0 0 1 0 0 0 0 7 172
23:00 0 50 13 0 0 0 0 0 1 0 0 0 0 2 66
Total 71 4853 942 16 46 34 5 19 28 0 0 0 0 489 6503

Percent 1.1% 74.6% 14.5% 0.2% 0.7% 0.5% 0.1% 0.3% 0.4% 0.0% 0.0% 0.0% 0.0% 7.5%  
 

AM
Peak

05:00 05:00 05:00 02:00 00:00 05:00  04:00 04:00     05:00 05:00

Vol. 7 266 49 1 1 1  1 3     63 390
PM

Peak
12:00 17:00 16:00 16:00 13:00 13:00 13:00 12:00 15:00     14:00 17:00

Vol. 15 614 114 5 12 8 2 5 4     64 781
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Site Code: 
Station ID: 

Carrollton North End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/25/11 0 39 4 0 1 0 0 0 3 0 0 0 0 2 49

01:00 1 23 5 0 0 1 0 0 2 0 0 0 0 3 35
02:00 0 19 7 0 1 0 0 0 2 0 0 0 0 0 29
03:00 0 31 10 0 0 1 0 0 0 0 0 0 0 2 44
04:00 2 154 39 0 0 3 0 0 1 0 0 0 0 6 205
05:00 3 462 118 0 2 0 0 0 4 0 0 0 0 55 644

06:00 12 740 198 1 7 6 0 1 2 0 0 0 0 101 1068

07:00 17 524 115 2 5 7 0 7 1 1 0 0 0 431 1110
08:00 12 425 104 1 4 11 1 9 2 0 0 0 0 329 898

09:00 11 439 128 2 8 8 2 2 2 0 0 0 0 65 667

10:00 6 371 114 4 7 6 0 2 5 0 0 0 0 48 563
11:00 7 358 93 0 5 4 1 1 4 0 0 0 0 42 515

12 PM 6 373 96 0 4 6 0 1 5 0 0 0 0 52 543

13:00 10 419 90 2 1 7 1 2 3 0 0 0 0 40 575

14:00 9 451 84 0 8 2 0 2 0 0 0 0 0 50 606
15:00 8 513 108 3 2 4 0 0 2 0 0 0 0 35 675

16:00 4 590 106 4 8 2 0 5 2 0 0 0 0 46 767

17:00 8 582 147 5 3 0 0 2 0 0 0 0 0 43 790
18:00 12 519 109 0 1 0 0 0 1 0 0 0 0 39 681

19:00 4 346 70 1 2 0 0 1 3 0 1 0 0 29 457
20:00 11 315 68 0 0 1 0 1 1 0 0 0 0 22 419
21:00 4 218 40 0 1 1 0 0 0 0 0 0 0 21 285
22:00 6 144 21 0 0 0 0 0 0 0 0 0 0 4 175
23:00 1 90 16 0 1 1 0 0 1 0 0 0 0 5 115
Total 154 8145 1890 25 71 71 5 36 46 1 1 0 0 1470 11915

Percent 1.3% 68.4% 15.9% 0.2% 0.6% 0.6% 0.0% 0.3% 0.4% 0.0% 0.0% 0.0% 0.0% 12.3%  
 

AM
Peak

07:00 06:00 06:00 10:00 09:00 08:00 09:00 08:00 10:00 07:00    07:00 07:00

Vol. 17 740 198 4 8 11 2 9 5 1    431 1110
PM

Peak
18:00 16:00 17:00 17:00 14:00 13:00 13:00 16:00 12:00  19:00   12:00 17:00

Vol. 12 590 147 5 8 7 1 5 5  1   52 790
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Site Code: 
Station ID: 

Carrollton North End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/26/11 1 42 14 0 0 0 0 0 3 0 0 0 0 2 62

01:00 1 31 3 0 0 1 0 0 0 0 0 0 0 1 37
02:00 0 33 3 2 0 0 0 0 1 0 0 0 0 4 43
03:00 3 39 14 0 0 2 0 0 3 0 0 0 0 1 62
04:00 1 148 49 1 0 2 0 1 2 0 0 0 0 10 214
05:00 13 466 149 0 1 6 0 0 3 0 0 0 0 64 702

06:00 25 725 210 3 3 8 0 1 4 0 0 0 0 92 1071

07:00 14 806 169 4 2 7 0 1 6 0 0 0 0 96 1105
08:00 16 520 145 6 3 10 0 6 12 0 0 0 0 60 778

09:00 8 365 93 4 3 6 1 1 7 0 0 0 0 45 533

10:00 12 390 78 3 9 7 0 3 3 1 0 0 0 35 541

11:00 4 381 115 5 10 5 1 3 1 0 0 0 0 46 571
12 PM 7 356 107 0 8 4 0 1 4 0 0 0 0 33 520

13:00 10 413 106 4 4 6 2 1 5 0 0 0 0 40 591

14:00 14 526 98 1 3 4 1 1 2 0 0 0 0 28 678

15:00 12 500 92 2 5 1 2 2 2 0 0 0 0 39 657

16:00 8 576 106 5 9 4 0 2 1 0 0 0 0 45 756

17:00 12 645 137 3 3 2 2 1 2 0 0 0 0 49 856
18:00 1 502 101 2 1 1 0 0 1 0 1 0 0 37 647
19:00 6 398 71 0 0 3 0 2 1 0 0 0 0 17 498
20:00 5 316 62 0 2 0 0 1 3 0 0 0 0 20 409
21:00 0 240 42 0 0 0 0 0 2 0 0 0 0 12 296
22:00 3 139 29 1 1 0 0 0 1 0 0 0 0 3 177
23:00 1 107 19 0 2 1 0 0 2 0 0 0 0 4 136
Total 177 8664 2012 46 69 80 9 27 71 1 1 0 0 783 11940

Percent 1.5% 72.6% 16.9% 0.4% 0.6% 0.7% 0.1% 0.2% 0.6% 0.0% 0.0% 0.0% 0.0% 6.6%  
 

AM
Peak

06:00 07:00 06:00 08:00 11:00 08:00 09:00 08:00 08:00 10:00    07:00 07:00

Vol. 25 806 210 6 10 10 1 6 12 1    96 1105
PM

Peak
14:00 17:00 17:00 16:00 16:00 13:00 13:00 15:00 13:00  18:00   17:00 17:00

Vol. 14 645 137 5 9 6 2 2 5  1   49 856
  

Grand
Total

402 21662 4844 87 186 185 19 82 145 2 2 0 0 2742 30358

Percent 1.3% 71.4% 16.0% 0.3% 0.6% 0.6% 0.1% 0.3% 0.5% 0.0% 0.0% 0.0% 0.0% 9.0%  
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Site Code: 
Station ID: 

Carrollton Blvd N End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 23-May-11 24-May-11 25-May-11 26-May-11 27-May-11  Day  28-May-11 29-May-11  Average   

12:00 AM * 46 49 62 * 52 * * 52
01:00 * 25 35 37 * 32 * * 32
02:00 * 34 29 43 * 35 * * 35
03:00 * 62 44 62 * 56 * * 56

04:00 * 200 205 214 * 206 * * 206
05:00 * 0 644 698 * 447 * * 447
06:00 * 0 1061 1067 * 709 * * 709

07:00 * 0 1104 1103 * 736 * * 736
08:00 * 0 895 774 * 556 * * 556
09:00 * 0 667 533 * 400 * * 400
10:00 * 0 562 540 * 367 * * 367
11:00 * 0 513 570 * 361 * * 361

12:00 PM * 546 543 520 * 536 * * 536
01:00 * 554 575 590 * 573 * * 573
02:00 * 655 603 678 * 645 * * 645
03:00 * 603 673 656 * 644 * * 644
04:00 * 698 766 755 * 740 * * 740

05:00 * 780 788 856 * 808 * * 808
06:00 * 661 680 647 * 663 * * 663
07:00 * 449 457 497 * 468 * * 468
08:00 * 312 418 409 * 380 * * 380
09:00 * 222 285 296 * 268 * * 268
10:00 * 172 175 177 * 175 * * 175
11:00 * 66 115 136 * 106 * * 106

Day Total 0 6085 11886 11920 0  9963  0 0  9963   
% Avg.
WkDay

0.0% 61.1% 119.3% 119.6% 0.0%          

% Avg. Week 0.0% 61.1% 119.3% 119.6% 0.0%  100.0%  0.0% 0.0%     
AM Peak  04:00 07:00 07:00   07:00     07:00   

Vol.  200 1104 1103   736     736   
PM Peak  17:00 17:00 17:00   17:00     17:00   

Vol.  780 788 856   808     808   
Grand Total 0 6085 11886 11920 0  9963  0 0  9963   

  
ADT ADT 11,903 AADT 11,903
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Site Code: 
Station ID: 

Carrollton Blvd N End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/24/11 0 141 0 0 0 0 0 1 1 0 0 0 0 0 143

01:00 0 43 2 0 1 0 0 0 1 0 0 0 0 0 47
02:00 1 26 4 0 0 0 0 1 0 0 0 0 0 2 34
03:00 1 20 2 0 1 0 0 0 0 0 0 0 0 2 26
04:00 2 88 22 0 1 1 0 1 2 0 0 0 0 2 119
05:00 3 225 24 0 4 0 0 1 2 0 0 0 0 16 275
06:00 6 369 44 0 6 4 0 0 2 0 0 0 0 18 449

07:00 6 489 42 0 4 5 0 1 7 0 0 0 0 27 581
08:00 4 449 62 0 8 8 0 1 3 0 0 0 0 24 559

09:00 7 329 52 0 7 10 0 1 6 0 0 0 0 39 451

10:00 1 331 76 4 6 4 1 3 8 0 0 0 0 31 465

11:00 4 357 76 4 10 15 0 3 6 0 0 0 0 32 507
12 PM 11 396 95 3 10 8 0 5 4 0 0 0 0 44 576

13:00 7 431 102 5 14 9 2 2 7 0 0 0 0 49 628
14:00 4 456 111 2 5 7 1 2 3 0 0 0 0 39 630
15:00 14 806 181 3 9 9 0 2 5 0 0 0 0 85 1114

16:00 9 893 223 2 2 5 0 6 2 0 0 0 0 144 1286
17:00 17 894 160 3 4 3 0 7 2 0 0 0 0 123 1213
18:00 11 643 91 0 3 1 0 2 2 0 0 0 0 33 786
19:00 2 417 69 0 0 2 0 0 1 0 0 0 0 17 508
20:00 6 363 57 1 1 0 0 0 1 0 0 0 0 14 443
21:00 3 279 34 1 2 2 0 2 2 0 0 0 0 12 337
22:00 2 152 21 0 1 1 0 0 1 0 0 0 0 6 184
23:00 5 127 20 0 1 3 0 0 0 0 0 0 0 1 157
Total 126 8724 1570 28 100 97 4 41 68 0 0 0 0 760 11518

Percent 1.1% 75.7% 13.6% 0.2% 0.9% 0.8% 0.0% 0.4% 0.6% 0.0% 0.0% 0.0% 0.0% 6.6%  
 

AM
Peak

09:00 07:00 10:00 10:00 11:00 11:00 10:00 10:00 10:00     09:00 07:00

Vol. 7 489 76 4 10 15 1 3 8     39 581
PM

Peak
17:00 17:00 16:00 13:00 13:00 13:00 13:00 17:00 13:00     16:00 16:00

Vol. 17 894 223 5 14 9 2 7 7     144 1286
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Site Code: 
Station ID: 

Carrollton Blvd N End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/25/11 2 132 23 0 0 1 0 0 1 0 0 0 0 5 164

01:00 1 29 9 0 1 0 0 0 1 0 0 0 0 2 43
02:00 0 29 5 0 0 1 0 1 0 0 0 0 0 1 37
03:00 1 17 4 0 0 1 0 0 0 0 0 0 0 0 23
04:00 1 79 16 0 3 1 0 1 1 0 0 0 0 3 105
05:00 2 197 48 1 2 1 0 0 0 0 0 0 0 7 258

06:00 10 545 93 1 9 6 0 3 2 0 0 0 0 41 710

07:00 11 851 139 1 16 5 0 3 3 0 0 0 0 110 1139
08:00 9 657 115 5 7 5 3 1 3 0 0 0 0 79 884

09:00 2 356 138 4 18 10 1 0 4 0 0 0 0 57 590
10:00 4 314 109 1 11 5 0 0 4 0 0 0 0 26 474
11:00 11 321 105 4 4 10 1 0 4 0 0 0 0 21 481

12 PM 9 373 82 4 6 5 0 2 7 0 0 0 0 20 508

13:00 15 474 114 3 6 11 1 0 7 0 0 0 0 47 678

14:00 6 459 127 1 8 6 1 7 8 0 0 0 0 43 666

15:00 8 682 193 3 8 5 2 5 5 0 0 0 0 95 1006

16:00 22 993 257 3 2 4 1 7 0 0 0 0 0 123 1412
17:00 10 838 178 1 2 1 1 3 3 0 0 0 0 74 1111
18:00 8 624 124 0 2 1 0 5 0 0 0 0 0 49 813
19:00 6 426 74 1 0 1 0 4 2 0 0 0 0 20 534
20:00 9 401 78 1 0 2 0 1 0 0 0 0 0 24 516
21:00 4 276 41 0 1 1 1 0 2 0 0 0 0 15 341
22:00 3 190 35 0 1 1 0 1 0 0 0 0 0 6 237
23:00 5 131 20 1 0 0 0 0 1 0 0 0 0 3 161
Total 159 9394 2127 35 107 84 12 44 58 0 0 0 0 871 12891

Percent 1.2% 72.9% 16.5% 0.3% 0.8% 0.7% 0.1% 0.3% 0.4% 0.0% 0.0% 0.0% 0.0% 6.8%  
 

AM
Peak

07:00 07:00 07:00 08:00 09:00 09:00 08:00 06:00 09:00     07:00 07:00

Vol. 11 851 139 5 18 10 3 3 4     110 1139
PM

Peak
16:00 16:00 16:00 12:00 14:00 13:00 15:00 14:00 14:00     16:00 16:00

Vol. 22 993 257 4 8 11 2 7 8     123 1412
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Site Code: 
Station ID: 

Carrollton Blvd N End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/26/11 2 125 23 0 1 0 0 0 0 0 0 0 0 2 153

01:00 3 51 10 0 0 2 0 1 4 0 0 0 0 3 74
02:00 4 47 5 0 1 1 0 1 0 0 0 0 0 1 60
03:00 0 24 4 0 0 0 0 1 1 0 0 0 0 2 32
04:00 2 68 20 0 4 1 0 1 0 0 0 0 0 1 97

05:00 3 206 41 3 5 1 0 2 1 0 0 0 0 8 270
06:00 8 366 71 2 3 7 0 1 3 0 0 0 0 26 487

07:00 10 469 102 3 3 8 0 1 6 0 0 0 0 16 618
08:00 8 389 97 4 8 4 1 2 12 0 1 0 0 29 555
09:00 7 294 92 4 8 6 0 2 9 0 0 0 0 35 457

10:00 6 354 103 3 8 4 1 2 3 2 0 0 0 36 522

11:00 7 331 94 1 5 6 3 2 4 0 0 0 0 25 478

12 PM 11 403 116 4 5 5 0 2 7 1 1 0 0 22 577

13:00 10 416 103 5 7 4 0 2 4 0 0 0 0 59 610

14:00 8 551 134 0 8 3 2 3 7 0 0 0 0 32 748

15:00 19 807 210 4 2 3 1 7 9 0 0 0 0 108 1170

16:00 26 900 229 4 2 4 5 6 1 0 0 0 0 133 1310
17:00 19 943 167 2 3 3 0 1 4 0 0 0 0 96 1238
18:00 9 675 123 0 3 0 0 3 3 0 0 0 0 48 864
19:00 6 459 85 0 0 2 0 0 0 0 0 0 0 29 581
20:00 4 394 64 1 0 0 0 0 4 0 0 0 0 24 491
21:00 5 334 57 1 2 1 0 0 2 0 0 0 0 14 416
22:00 4 205 26 1 1 1 0 1 1 0 0 0 0 6 246
23:00 2 147 27 0 0 0 0 0 5 0 0 0 0 2 183
Total 183 8958 2003 42 79 66 13 41 90 3 2 0 0 757 12237

Percent 1.5% 73.2% 16.4% 0.3% 0.6% 0.5% 0.1% 0.3% 0.7% 0.0% 0.0% 0.0% 0.0% 6.2%  
 

AM
Peak

07:00 07:00 10:00 08:00 08:00 07:00 11:00 05:00 08:00 10:00 08:00   10:00 07:00

Vol. 10 469 103 4 8 8 3 2 12 2 1   36 618
PM

Peak
16:00 17:00 16:00 13:00 14:00 12:00 16:00 15:00 15:00 12:00 12:00   16:00 16:00

Vol. 26 943 229 5 8 5 5 7 9 1 1   133 1310
  

Grand
Total

468 27076 5700 105 286 247 29 126 216 3 2 0 0 2388 36646

Percent 1.3% 73.9% 15.6% 0.3% 0.8% 0.7% 0.1% 0.3% 0.6% 0.0% 0.0% 0.0% 0.0% 6.5%  
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Site Code: 
Station ID: 

Carrollton Blvd North End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 23-May-11 24-May-11 25-May-11 26-May-11 27-May-11  Day  28-May-11 29-May-11  Average   

12:00 AM * 143 164 153 * 153 * * 153
01:00 * 47 43 74 * 55 * * 55
02:00 * 34 37 60 * 44 * * 44
03:00 * 25 23 32 * 27 * * 27
04:00 * 119 105 97 * 107 * * 107
05:00 * 275 258 270 * 268 * * 268
06:00 * 449 707 485 * 547 * * 547

07:00 * 581 1138 617 * 779 * * 779
08:00 * 559 882 555 * 665 * * 665
09:00 * 450 589 457 * 499 * * 499
10:00 * 465 474 521 * 487 * * 487
11:00 * 505 481 477 * 488 * * 488

12:00 PM * 575 508 576 * 553 * * 553
01:00 * 625 676 607 * 636 * * 636
02:00 * 629 666 746 * 680 * * 680
03:00 * 1111 1007 1165 * 1094 * * 1094

04:00 * 1283 1408 1304 * 1332 * * 1332
05:00 * 1205 1107 1234 * 1182 * * 1182
06:00 * 786 813 863 * 821 * * 821
07:00 * 508 533 580 * 540 * * 540
08:00 * 443 513 491 * 482 * * 482
09:00 * 337 341 415 * 364 * * 364
10:00 * 184 237 246 * 222 * * 222
11:00 * 157 161 183 * 167 * * 167

Day Total 0 11495 12871 12208 0  12192  0 0  12192   
% Avg.
WkDay

0.0% 94.3% 105.6% 100.1% 0.0%          

% Avg. Week 0.0% 94.3% 105.6% 100.1% 0.0%  100.0%  0.0% 0.0%     
AM Peak  07:00 07:00 07:00   07:00     07:00   

Vol.  581 1138 617   779     779   
PM Peak  16:00 16:00 16:00   16:00     16:00   

Vol.  1283 1408 1304   1332     1332   
Grand Total 0 11495 12871 12208 0  12192  0 0  12192   

  
ADT ADT 12,736 AADT 12,736
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Site Code: 
Station ID: 

Carrollton Blvd South End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/24/11 0 36 3 0 1 0 0 0 0 0 0 0 0 2 42

01:00 1 20 1 0 0 0 0 0 0 0 0 0 0 0 22
02:00 0 16 2 0 0 0 0 0 1 0 0 0 0 0 19
03:00 0 10 7 0 0 0 0 0 2 0 0 0 0 2 21
04:00 0 77 10 0 2 1 0 0 2 0 0 0 0 2 94
05:00 5 177 52 0 3 0 0 1 1 0 0 0 0 14 253
06:00 6 371 88 4 6 3 0 1 0 0 0 0 0 44 523

07:00 6 493 107 1 2 4 1 1 2 0 0 0 0 58 675
08:00 3 421 96 5 6 5 1 1 5 0 0 0 0 41 584
09:00 6 313 87 1 8 8 0 2 2 0 0 0 0 23 450

10:00 7 303 98 2 15 10 0 5 4 0 0 0 0 32 476

11:00 8 350 76 1 5 6 0 3 6 0 0 0 0 21 476

12 PM 8 311 85 3 12 5 0 3 5 0 0 0 0 26 458

13:00 7 309 77 5 4 11 1 2 1 0 0 0 0 30 447
14:00 6 373 115 1 0 0 0 1 3 0 0 0 0 21 520
15:00 4 449 131 4 4 4 0 1 3 0 0 0 0 35 635

16:00 2 573 142 5 3 0 0 3 4 0 0 0 0 65 797

17:00 2 602 116 3 4 1 0 0 0 0 0 0 0 128 856
18:00 3 506 110 2 6 2 0 0 1 0 0 0 0 25 655
19:00 4 331 65 0 0 2 0 0 2 0 0 0 0 12 416
20:00 1 224 48 0 0 2 0 1 0 0 0 0 0 8 284
21:00 3 177 32 1 0 2 0 0 1 0 0 0 0 5 221
22:00 0 103 15 0 0 0 0 0 0 0 0 0 0 2 120
23:00 1 46 9 0 0 1 0 0 0 0 0 0 0 2 59
Total 83 6591 1572 38 81 67 3 25 45 0 0 0 0 598 9103

Percent 0.9% 72.4% 17.3% 0.4% 0.9% 0.7% 0.0% 0.3% 0.5% 0.0% 0.0% 0.0% 0.0% 6.6%  
 

AM
Peak

11:00 07:00 07:00 08:00 10:00 10:00 07:00 10:00 11:00     07:00 07:00

Vol. 8 493 107 5 15 10 1 5 6     58 675
PM

Peak
12:00 17:00 16:00 13:00 12:00 13:00 13:00 12:00 12:00     17:00 17:00

Vol. 8 602 142 5 12 11 1 3 5     128 856
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Site Code: 
Station ID: 

Carrollton Blvd South End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/25/11 0 34 5 0 0 0 0 0 5 0 0 0 0 2 46

01:00 1 15 4 0 1 1 0 0 2 0 0 0 0 2 26
02:00 0 9 2 0 0 0 0 0 0 0 0 0 0 0 11
03:00 0 11 9 0 0 2 0 0 1 0 0 0 0 1 24
04:00 0 68 17 0 1 1 0 0 2 0 0 0 0 0 89
05:00 0 167 65 0 1 0 0 0 0 0 0 0 0 6 239

06:00 7 371 109 3 7 1 1 4 1 0 0 0 0 29 533

07:00 10 488 144 2 7 7 1 5 5 0 0 0 0 318 987
08:00 13 461 131 3 11 4 0 3 4 0 0 0 0 218 848

09:00 3 323 121 1 5 4 0 2 7 0 0 0 0 23 489

10:00 7 286 121 3 10 5 0 2 4 1 0 0 0 20 459
11:00 3 315 107 0 7 2 0 3 7 0 0 0 0 26 470

12 PM 6 305 126 1 7 13 0 3 6 0 0 0 0 32 499

13:00 9 363 100 4 4 3 0 2 4 0 0 0 0 28 517

14:00 5 363 117 3 5 2 0 1 2 1 0 0 0 28 527

15:00 5 488 145 3 3 7 1 0 3 0 0 0 0 40 695

16:00 5 528 170 5 4 3 0 1 4 0 0 0 0 50 770

17:00 8 605 163 2 2 2 0 1 3 0 1 0 0 46 833
18:00 7 503 107 0 7 2 0 0 1 0 0 0 0 32 659
19:00 4 307 77 1 2 1 0 1 4 0 0 0 0 12 409
20:00 4 291 59 0 0 0 0 0 3 0 0 0 0 7 364
21:00 5 252 27 0 0 1 0 0 2 0 0 0 0 3 290
22:00 3 131 23 0 0 0 0 1 0 0 0 0 0 4 162
23:00 1 74 18 0 1 1 0 1 2 0 0 0 0 7 105
Total 106 6758 1967 31 85 62 3 30 72 2 1 0 0 934 10051

Percent 1.1% 67.2% 19.6% 0.3% 0.8% 0.6% 0.0% 0.3% 0.7% 0.0% 0.0% 0.0% 0.0% 9.3%  
 

AM
Peak

08:00 07:00 07:00 06:00 08:00 07:00 06:00 07:00 09:00 10:00    07:00 07:00

Vol. 13 488 144 3 11 7 1 5 7 1    318 987
PM

Peak
13:00 17:00 16:00 16:00 12:00 12:00 15:00 12:00 12:00 14:00 17:00   16:00 17:00

Vol. 9 605 170 5 7 13 1 3 6 1 1   50 833
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Site Code: 
Station ID: 

Carrollton Blvd South End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

NB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/26/11 2 36 7 0 0 3 0 0 2 0 0 0 0 1 51

01:00 1 25 5 0 0 0 0 0 1 0 0 0 0 1 33
02:00 0 18 2 0 1 1 0 0 0 0 0 0 0 3 25
03:00 2 18 10 0 0 0 0 0 1 0 0 0 0 4 35
04:00 1 68 17 0 1 0 0 1 3 0 0 0 0 2 93
05:00 3 188 60 0 2 0 0 0 2 0 0 0 0 9 264
06:00 6 377 111 5 5 3 0 2 3 0 0 0 0 18 530

07:00 7 536 127 7 5 3 0 4 4 1 1 0 0 33 728
08:00 8 399 143 6 10 9 0 4 4 0 0 0 0 38 621

09:00 8 278 104 8 7 7 2 3 10 0 0 0 0 27 454

10:00 14 270 92 2 8 10 0 2 4 0 0 0 0 22 424

11:00 4 298 127 3 11 7 3 2 8 0 0 0 0 22 485
12 PM 7 307 114 4 3 6 0 2 5 0 0 0 0 29 477

13:00 8 345 118 3 4 9 2 0 5 0 0 0 0 27 521

14:00 7 392 129 3 7 4 0 4 3 0 0 0 0 37 586

15:00 9 440 139 6 7 7 1 2 4 0 0 0 0 47 662

16:00 20 500 157 6 3 5 1 3 9 0 0 0 0 39 743

17:00 6 635 134 4 3 2 0 1 2 0 0 0 0 43 830
18:00 4 512 87 1 0 0 0 2 4 0 0 0 0 13 623
19:00 6 348 78 0 1 3 0 0 1 0 0 0 0 12 449
20:00 7 313 58 0 0 3 0 1 3 0 0 0 0 10 395
21:00 3 233 36 0 1 0 0 0 2 0 0 0 0 5 280
22:00 0 134 22 0 1 1 0 1 0 0 0 0 0 8 167
23:00 0 116 19 1 2 3 0 1 3 0 0 0 0 2 147
Total 133 6786 1896 59 82 86 9 35 83 1 1 0 0 452 9623

Percent 1.4% 70.5% 19.7% 0.6% 0.9% 0.9% 0.1% 0.4% 0.9% 0.0% 0.0% 0.0% 0.0% 4.7%  
 

AM
Peak

10:00 07:00 08:00 09:00 11:00 10:00 11:00 07:00 09:00 07:00 07:00   08:00 07:00

Vol. 14 536 143 8 11 10 3 4 10 1 1   38 728
PM

Peak
16:00 17:00 16:00 15:00 14:00 13:00 13:00 14:00 16:00     15:00 17:00

Vol. 20 635 157 6 7 9 2 4 9     47 830
  

Grand
Total

322 20135 5435 128 248 215 15 90 200 3 2 0 0 1984 28777

Percent 1.1% 70.0% 18.9% 0.4% 0.9% 0.7% 0.1% 0.3% 0.7% 0.0% 0.0% 0.0% 0.0% 6.9%  
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Site Code: 
Station ID: 

Carrollton Blvd South End NB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 23-May-11 24-May-11 25-May-11 26-May-11 27-May-11  Day  28-May-11 29-May-11  Average   

12:00 AM * 42 46 51 * 46 * * 46
01:00 * 22 26 33 * 27 * * 27
02:00 * 19 11 25 * 18 * * 18
03:00 * 21 24 35 * 27 * * 27
04:00 * 94 89 93 * 92 * * 92
05:00 * 253 239 264 * 252 * * 252
06:00 * 523 532 530 * 528 * * 528

07:00 * 674 986 725 * 795 * * 795
08:00 * 584 847 620 * 684 * * 684
09:00 * 450 489 454 * 464 * * 464
10:00 * 476 459 424 * 453 * * 453
11:00 * 475 470 485 * 477 * * 477

12:00 PM * 457 497 477 * 477 * * 477
01:00 * 447 515 519 * 494 * * 494
02:00 * 520 526 586 * 544 * * 544
03:00 * 634 694 659 * 662 * * 662
04:00 * 796 764 742 * 767 * * 767

05:00 * 856 827 828 * 837 * * 837
06:00 * 655 658 622 * 645 * * 645
07:00 * 416 409 449 * 425 * * 425
08:00 * 284 364 395 * 348 * * 348
09:00 * 221 289 280 * 263 * * 263
10:00 * 120 162 167 * 150 * * 150
11:00 * 59 105 147 * 104 * * 104

Day Total 0 9098 10028 9610 0  9579  0 0  9579   
% Avg.
WkDay

0.0% 95.0% 104.7% 100.3% 0.0%          

% Avg. Week 0.0% 95.0% 104.7% 100.3% 0.0%  100.0%  0.0% 0.0%     
AM Peak  07:00 07:00 07:00   07:00     07:00   

Vol.  674 986 725   795     795   
PM Peak  17:00 17:00 17:00   17:00     17:00   

Vol.  856 827 828   837     837   
Grand Total 0 9098 10028 9610 0  9579  0 0  9579   

  
ADT ADT 9,579 AADT 9,579
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Site Code: 
Station ID: 

Carrollton Blvd South End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/24/11 0 40 8 1 1 0 0 0 1 0 0 0 0 3 54

01:00 0 27 1 0 0 1 0 1 1 0 0 0 0 2 33
02:00 0 13 4 0 0 0 0 1 0 0 0 0 0 3 21
03:00 0 14 1 0 0 0 0 0 1 0 0 0 0 0 16
04:00 1 61 13 1 0 0 0 0 1 0 0 0 0 2 79
05:00 1 193 43 0 1 0 0 0 2 0 0 0 0 6 246

06:00 8 371 59 3 4 3 0 2 0 0 0 0 0 32 482

07:00 6 503 74 4 5 3 0 4 3 0 0 0 0 41 643
08:00 4 427 87 1 5 5 0 0 4 0 0 0 0 47 580
09:00 3 391 86 2 6 3 0 0 3 0 0 0 0 28 522

10:00 6 267 72 2 7 7 1 3 5 0 0 0 0 21 391

11:00 2 342 68 3 7 6 1 4 5 0 1 0 0 26 465

12 PM 4 370 78 0 11 4 0 1 7 0 0 0 0 28 503

13:00 9 343 97 3 6 6 0 2 6 0 0 0 0 34 506

14:00 5 329 104 6 7 5 1 2 1 0 0 0 0 42 502
15:00 9 527 100 5 9 4 0 1 1 0 0 0 0 43 699

16:00 3 615 164 3 4 5 0 0 7 0 0 0 0 69 870
17:00 11 622 139 3 3 4 0 2 1 0 0 0 0 62 847
18:00 4 408 98 1 1 2 0 2 2 0 0 0 0 28 546
19:00 3 300 81 0 2 0 0 0 2 0 0 0 0 8 396
20:00 3 256 53 0 2 1 0 0 2 0 0 0 0 12 329
21:00 3 197 44 1 0 0 0 1 0 0 0 0 0 6 252
22:00 2 81 10 0 0 0 0 0 2 0 0 0 0 4 99
23:00 0 45 9 0 0 0 0 0 0 0 0 0 0 2 56
Total 87 6742 1493 39 81 59 3 26 57 0 1 0 0 549 9137

Percent 1.0% 73.8% 16.3% 0.4% 0.9% 0.6% 0.0% 0.3% 0.6% 0.0% 0.0% 0.0% 0.0% 6.0%  
 

AM
Peak

06:00 07:00 08:00 07:00 10:00 10:00 10:00 07:00 10:00  11:00   08:00 07:00

Vol. 8 503 87 4 7 7 1 4 5  1   47 643
PM

Peak
17:00 17:00 16:00 14:00 12:00 13:00 14:00 13:00 12:00     16:00 16:00

Vol. 11 622 164 6 11 6 1 2 7     69 870
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Site Code: 
Station ID: 

Carrollton Blvd South End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/25/11 0 31 7 0 0 1 0 1 4 0 0 0 0 2 46

01:00 0 19 1 0 0 1 0 0 1 0 0 0 0 2 24
02:00 0 26 3 0 0 0 0 1 0 0 0 0 0 1 31
03:00 1 16 5 0 0 2 0 1 1 0 0 0 0 1 27
04:00 2 60 11 0 0 2 0 0 3 0 0 0 0 4 82

05:00 1 166 58 1 1 0 1 0 0 0 0 0 0 7 235

06:00 12 480 118 2 5 5 0 0 2 0 0 0 0 43 667

07:00 13 752 171 2 15 8 0 4 3 0 0 0 0 104 1072
08:00 1 599 142 0 11 3 1 5 6 0 0 0 0 94 862
09:00 5 359 152 1 11 3 1 3 2 0 0 0 0 41 578
10:00 5 289 119 2 12 2 1 3 5 0 0 0 0 26 464
11:00 6 301 121 1 6 4 1 0 2 0 0 0 0 21 463

12 PM 9 347 95 0 6 2 0 4 6 1 0 0 0 32 502
13:00 9 337 146 1 5 3 0 2 1 0 0 0 0 27 531
14:00 8 342 117 3 6 4 0 2 5 0 0 0 0 36 523

15:00 10 462 137 4 6 3 0 6 4 0 1 0 0 48 681

16:00 10 640 147 1 4 7 0 2 1 0 0 0 0 82 894
17:00 7 578 150 2 2 1 0 0 5 0 0 0 0 57 802
18:00 6 436 97 1 1 1 0 1 2 0 0 0 0 31 576
19:00 2 354 96 1 5 0 0 0 3 0 0 0 0 20 481
20:00 3 289 65 1 2 0 0 0 1 0 0 0 0 7 368
21:00 5 207 33 0 0 1 0 2 1 0 0 0 0 6 255
22:00 1 110 26 0 0 3 0 0 0 0 0 0 0 1 141
23:00 1 66 10 0 0 1 0 0 1 0 0 0 0 1 80
Total 117 7266 2027 23 98 57 5 37 59 1 1 0 0 694 10385

Percent 1.1% 70.0% 19.5% 0.2% 0.9% 0.5% 0.0% 0.4% 0.6% 0.0% 0.0% 0.0% 0.0% 6.7%  
 

AM
Peak

07:00 07:00 07:00 06:00 07:00 07:00 05:00 08:00 08:00     07:00 07:00

Vol. 13 752 171 2 15 8 1 5 6     104 1072
PM

Peak
15:00 16:00 17:00 15:00 12:00 16:00  15:00 12:00 12:00 15:00   16:00 16:00

Vol. 10 640 150 4 6 7  6 6 1 1   82 894
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Site Code: 
Station ID: 

Carrollton Blvd South End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 

SB
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Not  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 Classe Total
5/26/11 3 47 4 0 0 2 0 0 1 0 0 0 0 2 59

01:00 1 22 3 0 0 2 0 0 2 0 0 0 0 1 31

02:00 0 23 5 1 0 1 0 0 0 1 0 0 0 3 34
03:00 0 22 1 0 0 0 0 0 0 0 0 0 0 0 23
04:00 2 53 15 0 0 1 0 0 4 0 0 0 0 0 75
05:00 3 167 53 3 4 4 0 1 1 0 0 0 0 9 245
06:00 8 359 106 4 4 0 0 1 4 0 0 0 0 21 507

07:00 8 451 126 4 4 8 0 2 1 0 0 0 0 28 632
08:00 2 405 107 1 6 4 1 1 2 1 0 0 0 27 557

09:00 2 343 112 3 6 4 1 1 8 0 0 0 0 30 510

10:00 11 311 123 6 9 14 0 3 6 0 0 0 0 28 511

11:00 8 295 116 2 10 7 1 0 6 0 0 0 0 31 476

12 PM 8 313 133 3 9 9 0 0 3 0 0 0 0 27 505

13:00 6 325 123 5 8 2 0 3 8 0 0 0 0 27 507

14:00 8 390 111 2 8 8 2 3 3 0 0 0 0 53 588

15:00 6 513 146 5 2 7 0 2 0 0 1 0 0 48 730

16:00 7 698 159 4 4 1 0 2 1 1 0 0 0 51 928
17:00 9 618 156 3 4 5 1 2 0 0 1 0 0 66 865

18:00 10 462 97 0 3 3 0 3 1 0 0 0 0 33 612
19:00 6 356 85 0 0 2 0 0 0 0 0 0 0 22 471
20:00 4 279 63 0 0 1 0 1 3 0 0 0 0 16 367
21:00 3 199 53 0 1 1 0 0 1 0 0 0 0 10 268
22:00 5 106 22 1 1 2 0 1 2 0 0 0 0 6 146
23:00 1 56 18 0 0 0 0 0 0 0 0 0 0 3 78
Total 121 6813 1937 47 83 88 6 26 57 3 2 0 0 542 9725

Percent 1.2% 70.1% 19.9% 0.5% 0.9% 0.9% 0.1% 0.3% 0.6% 0.0% 0.0% 0.0% 0.0% 5.6%  
 

AM
Peak

10:00 07:00 07:00 10:00 11:00 10:00 08:00 10:00 09:00 02:00    11:00 07:00

Vol. 11 451 126 6 10 14 1 3 8 1    31 632
PM

Peak
18:00 16:00 16:00 13:00 12:00 12:00 14:00 13:00 13:00 16:00 15:00   17:00 16:00

Vol. 10 698 159 5 9 9 2 3 8 1 1   66 928
  

Grand
Total

325 20821 5457 109 262 204 14 89 173 4 4 0 0 1785 29247

Percent 1.1% 71.2% 18.7% 0.4% 0.9% 0.7% 0.0% 0.3% 0.6% 0.0% 0.0% 0.0% 0.0% 6.1%  
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Site Code: 
Station ID: 

Carrollton Blvd South End SB

Latitude: 0' 0.000 Undefined

Data Collection Group
LSmith@DataCollectionGroup.net

757.478.6761

 
Start Mon Tue Wed Thu Fri  Average  Sat Sun  Week   
Time 23-May-11 24-May-11 25-May-11 26-May-11 27-May-11  Day  28-May-11 29-May-11  Average   

12:00 AM * 54 46 59 * 53 * * 53
01:00 * 33 24 31 * 29 * * 29
02:00 * 21 31 34 * 29 * * 29
03:00 * 16 27 23 * 22 * * 22
04:00 * 79 82 75 * 79 * * 79
05:00 * 246 234 245 * 242 * * 242
06:00 * 481 666 502 * 550 * * 550

07:00 * 641 1070 632 * 781 * * 781
08:00 * 580 861 556 * 666 * * 666
09:00 * 522 577 509 * 536 * * 536
10:00 * 390 464 506 * 453 * * 453
11:00 * 464 462 476 * 467 * * 467

12:00 PM * 502 500 505 * 502 * * 502
01:00 * 506 531 506 * 514 * * 514
02:00 * 502 522 586 * 537 * * 537
03:00 * 697 679 729 * 702 * * 702

04:00 * 867 888 919 * 891 * * 891
05:00 * 846 797 863 * 835 * * 835
06:00 * 546 575 611 * 577 * * 577
07:00 * 395 483 470 * 449 * * 449
08:00 * 329 367 366 * 354 * * 354
09:00 * 252 255 268 * 258 * * 258
10:00 * 99 141 146 * 129 * * 129
11:00 * 56 80 78 * 71 * * 71

Day Total 0 9124 10362 9695 0  9726  0 0  9726   
% Avg.
WkDay

0.0% 93.8% 106.5% 99.7% 0.0%          

% Avg. Week 0.0% 93.8% 106.5% 99.7% 0.0%  100.0%  0.0% 0.0%     
AM Peak  07:00 07:00 07:00   07:00     07:00   

Vol.  641 1070 632   781     781   
PM Peak  16:00 16:00 16:00   16:00     16:00   

Vol.  867 888 919   891     891   
Grand Total 0 9124 10362 9695 0  9726  0 0  9726   

  
ADT ADT 9,727 AADT 9,727



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  1
                                               Starting:12/2/2008

     Site Ref: Site A                                                  File: D1202111.prn
     Site ID: 000000010619                                             Info: Benn's Grant        
     Loc: Benn's Grant, n/o Brewer's Neck                              GPS: 36.93969  76.58748  
     Direction: NORTH

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  1    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              17  175    29  159    21  158                                     67  492    22  164
        00:30              44  160    51  171    42  142                                    137  473    45  157
        00:45              20  164    24  164    21  166                                     65  494    21  164
        01:00              17  155    18  158     8  136                                     43  449    14  149
        01:15              15  163    14  164    14  159                                     43  486    14  162
        01:30              15  144    16  159    15  170                                     46  473    15  157
        01:45              17  162     8  169    10  174                                     35  505    11  168
        02:00              15  153     9  150     9  188                                     33  491    11  163
        02:15               6  172    11  200     9  184                                     26  556     8  185
        02:30              11  184    10  177    13  192                                     34  553    11  184
        02:45               7  190     4  237     9  216                                     20  643     6  214
        03:00              11  232    10  239    14  251                                     35  722    11  240
        03:15              14  239     6  235     9  264                                     29  738     9  246
        03:30               6  285    13  274     7  284                                     26  843     8  281
        03:45              12  236     7  298     9  302                                     28  836     9  278
        04:00              10  297    12  310    10  326                                     32  933    10  311
        04:15              12  320    17  323    20  330                                     49  973    16  324
        04:30              16  330    15  269    17  320                                     48  919    16  306
        04:45              27  299    34  341    39  326                                    100  966    33  322
        05:00              53  297    52  359    36  292                                    141  948    47  316
        05:15              72  328    59  300    70  275                                    201  903    67  301
        05:30             111  347    90  350   100  332                                    301 1029   100  343
        05:45             126  290   116  314    96  313                                    338  917   112  305
        06:00             130  294   131  276   154  269                                    415  839   138  279
        06:15             159  249   137  238   185  221                                    481  708   160  236
        06:30             194  245   214  254   196  267                                    604  766   201  255
        06:45             180  255   181  221   206  215                                    567  691   189  230
        07:00             188  180   168  183   170  211                                    526  574   175  191
        07:15             205  128   211  165   221  166                                    637  459   212  153
        07:30             165  116   205  138   207  141                                    577  395   192  131
        07:45             167  142   173  121   162   99                                    502  362   167  120
        08:00             181  108   166   99   184  107                                    531  314   177  104
        08:15             186   93   153   94   165  126                                    504  313   168  104
        08:30             171  103   171  120   167  119                                    509  342   169  114
        08:45             131  109   167  123   157   94                                    455  326   151  108
        09:00             159   77   179  113   186   94                                    524  284   174   94
        09:15             144   86   178  102   121   92                                    443  280   147   93
        09:30             131   97   133  116   139  101                                    403  314   134  104
        09:45             135   94   125  102   133   62                                    393  258   131   86
        10:00             156   80   147   74   136   56                                    439  210   146   70
        10:15             136   51   102   61   155   60                                    393  172   131   57
        10:30             158   49   192   58   138   52                                    488  159   162   53
        10:45             156   48   142   51   144   59                                    442  158   147   52
        11:00             159   34   154   39   165   35                                    478  108   159   36
        11:15             155   21   150   49   167   41                                    472  111   157   37
        11:30             173   42   154   40   154   33                                    481  115   160   38
        11:45             150   36   152   40   187   47                                    489  123   163   41
        12:00             157   29   170   40   170   37                                    497  106   165   35

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      12768      13117      13071          0          0          0      38956      12952

     AM Times                  6:30       6:30       6:45                                        6:30       6:30
     AM Peaks                   767        774        804                                        2334        777

     PM Times                 16:45      16:45      16:00                                       16:45      16:45
     PM Peaks                  1271       1350       1302                                        3846       1282



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  2
                                               Starting:12/2/2008

     Site Ref: Site A                                                  File: D1202111.prn
     Site ID: 000000010619                                             Info: Benn's Grant        
     Loc: Benn's Grant, n/o Brewer's Neck                              GPS: 36.93969  76.58748  
     Direction: SOUTH

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  2    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              29  187    20  172    17  177                                     66  536    22  178
        00:30              21  171    15  169    20  164                                     56  504    18  168
        00:45              16  195    13  168    17  140                                     46  503    15  167
        01:00              22  140    27  166    28  186                                     77  492    25  164
        01:15              27  177    24  218    24  124                                     75  519    25  173
        01:30              35  178    43  157    33  182                                    111  517    37  172
        01:45              43  155    23  157    20  164                                     86  476    28  158
        02:00              24  168    21  160    38  169                                     83  497    27  165
        02:15              29  168    26  153    21  182                                     76  503    25  167
        02:30              24  177    26  167    26  160                                     76  504    25  168
        02:45               7  153     9  185     9  181                                     25  519     8  173
        03:00              12  212    12  215    16  231                                     40  658    13  219
        03:15              11  209     5  210    10  203                                     26  622     8  207
        03:30              16  227    10  208    18  203                                     44  638    14  212
        03:45              16  201    20  259    18  216                                     54  676    18  225
        04:00              17  243    12  239    14  256                                     43  738    14  246
        04:15              18  235    20  270    22  243                                     60  748    20  249
        04:30              51  252    36  290    40  292                                    127  834    42  278
        04:45              63  253    59  259    71  260                                    193  772    64  257
        05:00             100  243   101  246    84  289                                    285  778    95  259
        05:15             130  266   144  299   123  330                                    397  895   132  298
        05:30             162  299   164  318   190  279                                    516  896   172  298
        05:45             148  203   155  284   145  259                                    448  746   149  248
        06:00             157  236   156  210   160  206                                    473  652   157  217
        06:15             201  183   194  214   232  193                                    627  590   209  196
        06:30             213  229   223  159   239  180                                    675  568   225  189
        06:45             245  143   223  166   244  129                                    712  438   237  146
        07:00             238  129   252  122   241  115                                    731  366   243  122
        07:15             270   95   280  110   247  119                                    797  324   265  108
        07:30             330  105   330   80   284   89                                    944  274   314   91
        07:45             282   84   293   92   307   81                                    882  257   294   85
        08:00             211   75   244   71   247   85                                    702  231   234   77
        08:15             182  106   202   94   194  112                                    578  312   192  104
        08:30             219   75   200   69   194   69                                    613  213   204   71
        08:45             174   87   204  111   178   84                                    556  282   185   94
        09:00             192   94   204  115   187   96                                    583  305   194  101
        09:15             194   59   168   80   203   68                                    565  207   188   69
        09:30             226   75   174   54   194   72                                    594  201   198   67
        09:45             158   58   180   54   181   66                                    519  178   173   59
        10:00             161   43   187   45   175   50                                    523  138   174   46
        10:15             150   32   155   45   170   45                                    475  122   158   40
        10:30             173   52   165   53   172   44                                    510  149   170   49
        10:45             168   47   164   31   176   27                                    508  105   169   35
        11:00             197   29   155   27   159   35                                    511   91   170   30
        11:15             187   21   159   35   127   19                                    473   75   157   25
        11:30             138   15   154   26   143   27                                    435   68   145   22
        11:45             125   20   152   28   153   25                                    430   73   143   24
        12:00             146   33   163   24   178   22                                    487   79   162   26

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      12795      13050      12937          0          0          0      38782      12898

     AM Times                  7:00       7:00       7:15                                        7:00       7:00
     AM Peaks                  1120       1155       1085                                        3354       1116

     PM Times                 16:45      17:00      16:30                                       16:45      16:45
     PM Peaks                  1061       1147       1171                                        3341       1112



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  3
                                               Starting:12/2/2008

     Site Ref: Site A                                                  File: D1202111.prn
     Site ID: 000000010619                                             Info: Benn's Grant        
     Loc: Benn's Grant, n/o Brewer's Neck                              GPS: 36.93969  76.58748  
     Direction: ROAD TOTAL

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  3    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              46  362    49  331    38  335                                    133 1028    44  342
        00:30              65  331    66  340    62  306                                    193  977    64  325
        00:45              36  359    37  332    38  306                                    111  997    37  332
        01:00              39  295    45  324    36  322                                    120  941    40  313
        01:15              42  340    38  382    38  283                                    118 1005    39  335
        01:30              50  322    59  316    48  352                                    157  990    52  330
        01:45              60  317    31  326    30  338                                    121  981    40  327
        02:00              39  321    30  310    47  357                                    116  988    38  329
        02:15              35  340    37  353    30  366                                    102 1059    34  353
        02:30              35  361    36  344    39  352                                    110 1057    36  352
        02:45              14  343    13  422    18  397                                     45 1162    15  387
        03:00              23  444    22  454    30  482                                     75 1380    25  460
        03:15              25  448    11  445    19  467                                     55 1360    18  453
        03:30              22  512    23  482    25  487                                     70 1481    23  493
        03:45              28  437    27  557    27  518                                     82 1512    27  504
        04:00              27  540    24  549    24  582                                     75 1671    25  557
        04:15              30  555    37  593    42  573                                    109 1721    36  573
        04:30              67  582    51  559    57  612                                    175 1753    58  584
        04:45              90  552    93  600   110  586                                    293 1738    97  579
        05:00             153  540   153  605   120  581                                    426 1726   142  575
        05:15             202  594   203  599   193  605                                    598 1798   199  599
        05:30             273  646   254  668   290  611                                    817 1925   272  641
        05:45             274  493   271  598   241  572                                    786 1663   262  554
        06:00             287  530   287  486   314  475                                    888 1491   296  497
        06:15             360  432   331  452   417  414                                   1108 1298   369  432
        06:30             407  474   437  413   435  447                                   1279 1334   426  444
        06:45             425  398   404  387   450  344                                   1279 1129   426  376
        07:00             426  309   420  305   411  326                                   1257  940   419  313
        07:15             475  223   491  275   468  285                                   1434  783   478  261
        07:30             495  221   535  218   491  230                                   1521  669   507  223
        07:45             449  226   466  213   469  180                                   1384  619   461  206
        08:00             392  183   410  170   431  192                                   1233  545   411  181
        08:15             368  199   355  188   359  238                                   1082  625   360  208
        08:30             390  178   371  189   361  188                                   1122  555   374  185
        08:45             305  196   371  234   335  178                                   1011  608   337  202
        09:00             351  171   383  228   373  190                                   1107  589   369  196
        09:15             338  145   346  182   324  160                                   1008  487   336  162
        09:30             357  172   307  170   333  173                                    997  515   332  171
        09:45             293  152   305  156   314  128                                    912  436   304  145
        10:00             317  123   334  119   311  106                                    962  348   320  116
        10:15             286   83   257  106   325  105                                    868  294   289   98
        10:30             331  101   357  111   310   96                                    998  308   332  102
        10:45             324   95   306   82   320   86                                    950  263   316   87
        11:00             356   63   309   66   324   70                                    989  199   329   66
        11:15             342   42   309   84   294   60                                    945  186   315   62
        11:30             311   57   308   66   297   60                                    916  183   305   61
        11:45             275   56   304   68   340   72                                    919  196   306   65
        12:00             303   62   333   64   348   59                                    984  185   328   61

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      25563      26167      26008          0          0          0      77738      25885

     AM Times                  7:00       7:00       7:15                                        7:00       7:00
     AM Peaks                  1845       1912       1859                                        5596       1865

     PM Times                 16:45      16:45      16:30                                       16:45      16:45
     PM Peaks                  2332       2472       2384                                        7187       2394



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  1
                                               Starting:12/2/2008

     Site Ref: Site B                                                  File: D1202444.prn
     Site ID: 000000010759                                             Info: Benn's Grant        
     Loc: Benn's Grant, s/o Brewer's Neck                              GPS: 36.93404  76.58498  
     Direction: NORTH

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  1    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              11   91     9   73     8   83                                     28  247     9   82
        00:30               4   75    10   69     4   68                                     18  212     6   70
        00:45               3   83     2   70     3   62                                      8  215     2   71
        01:00               3   76     6   68     8   71                                     17  215     5   71
        01:15               1   74     4   67     4   83                                      9  224     3   74
        01:30               6   75     1   70     5   82                                     12  227     4   75
        01:45              10   69     3   71     4   83                                     17  223     5   74
        02:00               4   65     5   82     3   93                                     12  240     4   80
        02:15               4   83     4   81     1   88                                      9  252     3   84
        02:30               3   96     3   87     6   93                                     12  276     4   92
        02:45               2   74     5  117     6   92                                     13  283     4   94
        03:00               4  103     8  100     6  116                                     18  319     6  106
        03:15               7   91     5   89     8  113                                     20  293     6   97
        03:30               6  122     6  134     7  125                                     19  381     6  127
        03:45               3   95     3   99    15  126                                     21  320     7  106
        04:00               8   97     9   99     9   82                                     26  278     8   92
        04:15              14  101    15   97    13  105                                     42  303    14  101
        04:30              22  115    20  129    15  105                                     57  349    19  116
        04:45              27  104    41  101    44   85                                    112  290    37   96
        05:00              63   94    40  119    42   94                                    145  307    48  102
        05:15              76  102    64   87    70  107                                    210  296    70   98
        05:30             106  113   105   99    96  108                                    307  320   102  106
        05:45              91   83   102   97    90  119                                    283  299    94   99
        06:00              86   91    94   95    94   85                                    274  271    91   90
        06:15             117   72   107   90   122   76                                    346  238   115   79
        06:30             135   80   118   59   117   85                                    370  224   123   74
        06:45             136   64   132   49   133   68                                    401  181   133   60
        07:00             107   62   103   55   107   45                                    317  162   105   54
        07:15             123   48   108   61   120   52                                    351  161   117   53
        07:30             110   32   129   47   131   52                                    370  131   123   43
        07:45             115   32   120   40   112   39                                    347  111   115   37
        08:00              96   30   120   52   117   32                                    333  114   111   38
        08:15              88   28    88   23    94   34                                    270   85    90   28
        08:30              77   40   104   44    92   32                                    273  116    91   38
        08:45              91   43   110   45    75   46                                    276  134    92   44
        09:00              92   27    82   29    81   25                                    255   81    85   27
        09:15              79   31    93   39    65   43                                    237  113    79   37
        09:30              79   29    59   33    78   26                                    216   88    72   29
        09:45              83   19    55   30    67   15                                    205   64    68   21
        10:00              64   22    75   26    85   20                                    224   68    74   22
        10:15              86   17    59   21    74   32                                    219   70    73   23
        10:30              72   23    79   26    85   26                                    236   75    78   25
        10:45              78   21    80   16    82   24                                    240   61    80   20
        11:00              66   13    68   18    83   19                                    217   50    72   16
        11:15              70    6    61   17    73   15                                    204   38    68   12
        11:30              72   12    78   12    86   16                                    236   40    78   13
        11:45              70   13    74   11   101   15                                    245   39    81   13
        12:00              93   17    71   22    76   21                                    240   60    80   20

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0       5716       5802       5943          0          0          0      17461       5789

     AM Times                  6:30       7:15       6:45                                        6:30       6:30
     AM Peaks                   501        477        491                                        1439        478

     PM Times                 16:00      16:15      15:00                                       15:00      15:00
     PM Peaks                   417        446        480                                        1313        436



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  2
                                               Starting:12/2/2008

     Site Ref: Site B                                                  File: D1202444.prn
     Site ID: 000000010759                                             Info: Benn's Grant        
     Loc: Benn's Grant, s/o Brewer's Neck                              GPS: 36.93404  76.58498  
     Direction: SOUTH

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  2    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              11   76    12   80     9   71                                     32  227    10   75
        00:30              23   89    26   65    21   77                                     70  231    23   77
        00:45              11   86    12   99    13   69                                     36  254    12   84
        01:00              16   74    14   83    16   82                                     46  239    15   79
        01:15              16   74    13   71    13   73                                     42  218    14   72
        01:30              20   81    20   85    19   81                                     59  247    19   82
        01:45              16   87    13   87    19   66                                     48  240    16   80
        02:00              18   95    14   90    14   91                                     46  276    15   92
        02:15              16   66    11   86    18   94                                     45  246    15   82
        02:30              19  105    15   69    16   89                                     50  263    16   87
        02:45               6  100     9  122    12  101                                     27  323     9  107
        03:00               7  110     7   97     6  102                                     20  309     6  103
        03:15               3  111     6  103     8  105                                     17  319     5  106
        03:30               3  115     1  118     3  112                                      7  345     2  115
        03:45               4  123     3  131     2  131                                      9  385     3  128
        04:00               3  163     1  154     5  167                                      9  484     3  161
        04:15              10  171     3  180     5  174                                     18  525     6  175
        04:30               5  170     9  152     5  164                                     19  486     6  162
        04:45               7  184     6  131     6  152                                     19  467     6  155
        05:00               8  130    10  162     9  154                                     27  446     9  148
        05:15               5  166    10  185     5  189                                     20  540     6  180
        05:30              17  157    21  156    18  160                                     56  473    18  157
        05:45              22  119    22  169    19  130                                     63  418    21  139
        06:00              27  133    36  110    35  106                                     98  349    32  116
        06:15              37  102    33   98    36  111                                    106  311    35  103
        06:30              41   99    38   96    45   99                                    124  294    41   98
        06:45              65   82    82   93    60   83                                    207  258    69   86
        07:00              75   56    81   82    89   59                                    245  197    81   65
        07:15              60   44    64   65    70   69                                    194  178    64   59
        07:30              83   58    84   48    82   52                                    249  158    83   52
        07:45             125   44   110   43   139   43                                    374  130   124   43
        08:00             104   28   110   45   117   49                                    331  122   110   40
        08:15              72   59    70   43    75   56                                    217  158    72   52
        08:30              88   26    68   33    73   43                                    229  102    76   34
        08:45              64   47    85   36    88   53                                    237  136    79   45
        09:00              80   41    94   35    69   34                                    243  110    81   36
        09:15              89   34    75   44    80   43                                    244  121    81   40
        09:30              97   32    72   35    66   39                                    235  106    78   35
        09:45              73   43    87   34    76   41                                    236  118    78   39
        10:00              73   25    65   27    70   31                                    208   83    69   27
        10:15              64   19    47   16    79   23                                    190   58    63   19
        10:30              66   33    78   20    64   22                                    208   75    69   25
        10:45              83   24    63   18    90   27                                    236   69    78   23
        11:00              78   18    81   15    93   16                                    252   49    84   16
        11:15              72   16    73   15    54   17                                    199   48    66   16
        11:30              86    9    70   13    62   18                                    218   40    72   13
        11:45              80   10    70   13    84   22                                    234   45    78   15
        12:00              81   19    80   13    78   15                                    239   47    79   15

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0       5882       5839       5940          0          0          0      17661       5855

     AM Times                  7:45       7:30       7:30                                        7:30       7:30
     AM Peaks                   389        374        413                                        1171        389

     PM Times                 16:00      17:00      16:30                                       16:00      16:00
     PM Peaks                   688        672        659                                        1962        653



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  3
                                               Starting:12/2/2008

     Site Ref: Site B                                                  File: D1202444.prn
     Site ID: 000000010759                                             Info: Benn's Grant        
     Loc: Benn's Grant, s/o Brewer's Neck                              GPS: 36.93404  76.58498  
     Direction: ROAD TOTAL

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  3    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              22  167    21  153    17  154                                     60  474    20  158
        00:30              27  164    36  134    25  145                                     88  443    29  147
        00:45              14  169    14  169    16  131                                     44  469    14  156
        01:00              19  150    20  151    24  153                                     63  454    21  151
        01:15              17  148    17  138    17  156                                     51  442    17  147
        01:30              26  156    21  155    24  163                                     71  474    23  158
        01:45              26  156    16  158    23  149                                     65  463    21  154
        02:00              22  160    19  172    17  184                                     58  516    19  172
        02:15              20  149    15  167    19  182                                     54  498    18  166
        02:30              22  201    18  156    22  182                                     62  539    20  179
        02:45               8  174    14  239    18  193                                     40  606    13  202
        03:00              11  213    15  197    12  218                                     38  628    12  209
        03:15              10  202    11  192    16  218                                     37  612    12  204
        03:30               9  237     7  252    10  237                                     26  726     8  242
        03:45               7  218     6  230    17  257                                     30  705    10  235
        04:00              11  260    10  253    14  249                                     35  762    11  254
        04:15              24  272    18  277    18  279                                     60  828    20  276
        04:30              27  285    29  281    20  269                                     76  835    25  278
        04:45              34  288    47  232    50  237                                    131  757    43  252
        05:00              71  224    50  281    51  248                                    172  753    57  251
        05:15              81  268    74  272    75  296                                    230  836    76  278
        05:30             123  270   126  255   114  268                                    363  793   121  264
        05:45             113  202   124  266   109  249                                    346  717   115  239
        06:00             113  224   130  205   129  191                                    372  620   124  206
        06:15             154  174   140  188   158  187                                    452  549   150  183
        06:30             176  179   156  155   162  184                                    494  518   164  172
        06:45             201  146   214  142   193  151                                    608  439   202  146
        07:00             182  118   184  137   196  104                                    562  359   187  119
        07:15             183   92   172  126   190  121                                    545  339   181  113
        07:30             193   90   213   95   213  104                                    619  289   206   96
        07:45             240   76   230   83   251   82                                    721  241   240   80
        08:00             200   58   230   97   234   81                                    664  236   221   78
        08:15             160   87   158   66   169   90                                    487  243   162   81
        08:30             165   66   172   77   165   75                                    502  218   167   72
        08:45             155   90   195   81   163   99                                    513  270   171   90
        09:00             172   68   176   64   150   59                                    498  191   166   63
        09:15             168   65   168   83   145   86                                    481  234   160   78
        09:30             176   61   131   68   144   65                                    451  194   150   64
        09:45             156   62   142   64   143   56                                    441  182   147   60
        10:00             137   47   140   53   155   51                                    432  151   144   50
        10:15             150   36   106   37   153   55                                    409  128   136   42
        10:30             138   56   157   46   149   48                                    444  150   148   50
        10:45             161   45   143   34   172   51                                    476  130   158   43
        11:00             144   31   149   33   176   35                                    469   99   156   33
        11:15             142   22   134   32   127   32                                    403   86   134   28
        11:30             158   21   148   25   148   34                                    454   80   151   26
        11:45             150   23   144   24   185   37                                    479   84   159   28
        12:00             174   36   151   35   154   36                                    479  107   159   35

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      11598      11641      11883          0          0          0      35122      11676

     AM Times                  7:15       7:15       7:15                                        7:15       7:15
     AM Peaks                   816        845        888                                        2549        848

     PM Times                 16:00      17:00      17:00                                       16:00      16:00
     PM Peaks                  1105       1074       1061                                        3182       1060



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  1
                                               Starting:12/2/2008

     Site Ref: Site C                                                  File: D1202666.prn
     Site ID: 000000010754                                             Info: Benn's Grant        
     Loc: Brewer's Neck, e/o Benn's Grant                              GPS: 36.93783  76.58436  
     Direction: EAST 

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  1    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              24  169    16  152    18  160                                     58  481    19  160
        00:30              17  163    12  155    20  154                                     49  472    16  157
        00:45              13  172    13  151     9  130                                     35  453    11  151
        01:00              12  148    16  153    23  174                                     51  475    17  158
        01:15              15  155    16  189    13  143                                     44  487    14  162
        01:30              18  139    26  147    21  171                                     65  457    21  152
        01:45              28  146    16  159    13  175                                     57  480    19  160
        02:00              15  148     8  150    21  154                                     44  452    14  150
        02:15              13  163    23  131    11  172                                     47  466    15  155
        02:30              10  158    12  184    16  170                                     38  512    12  170
        02:45               8  136     7  141    15  163                                     30  440    10  146
        03:00               6  201    13  207     9  222                                     28  630     9  210
        03:15               9  184     4  184    15  198                                     28  566     9  188
        03:30              21  204    13  213    20  204                                     54  621    18  207
        03:45              13  183    20  212    25  200                                     58  595    19  198
        04:00              17  189    24  201    19  199                                     60  589    20  196
        04:15              21  219    22  229    21  220                                     64  668    21  222
        04:30              49  199    34  226    44  245                                    127  670    42  223
        04:45              82  206    83  242    88  223                                    253  671    84  223
        05:00             129  224   119  243   108  214                                    356  681   118  227
        05:15             165  234   177  264   150  279                                    492  777   164  259
        05:30             215  232   222  249   224  236                                    661  717   220  239
        05:45             188  203   210  247   193  260                                    591  710   197  236
        06:00             169  212   190  216   186  200                                    545  628   181  209
        06:15             241  172   246  209   250  184                                    737  565   245  188
        06:30             261  194   267  156   280  154                                    808  504   269  168
        06:45             261  148   227  149   269  128                                    757  425   252  141
        07:00             266  127   294  114   251  116                                    811  357   270  119
        07:15             297  100   303  114   290  104                                    890  318   296  106
        07:30             340  102   336   76   288   87                                    964  265   321   88
        07:45             278   94   333   80   302   78                                    913  252   304   84
        08:00             245   81   269   83   253   66                                    767  230   255   76
        08:15             192   91   226   83   212   98                                    630  272   210   90
        08:30             211   94   213   71   225   70                                    649  235   216   78
        08:45             201   83   229   89   174   71                                    604  243   201   81
        09:00             180   98   224  109   186   87                                    590  294   196   98
        09:15             221   70   177   77   185   83                                    583  230   194   76
        09:30             204   72   176   58   196   71                                    576  201   192   67
        09:45             166   45   168   46   168   53                                    502  144   167   48
        10:00             162   53   184   52   166   49                                    512  154   170   51
        10:15             140   31   135   49   163   49                                    438  129   146   43
        10:30             165   54   152   53   187   47                                    504  154   168   51
        10:45             154   52   187   41   181   35                                    522  128   174   42
        11:00             167   30   138   33   187   32                                    492   95   164   31
        11:15             185   18   136   30   134   20                                    455   68   151   22
        11:30             114   18   150   22   149   24                                    413   64   137   21
        11:45             121   16   135   24   174   21                                    430   61   143   20
        12:00             144   25   131   24   157   23                                    432   72   144   24

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      12428      12819      12725          0          0          0      37972      12626

     AM Times                  7:00       7:00       7:15                                        7:00       7:00
     AM Peaks                  1181       1266       1133                                        3578       1191

     PM Times                 16:45      17:00      17:00                                       17:00      17:00
     PM Peaks                   896       1003        989                                        2885        961



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  2
                                               Starting:12/2/2008

     Site Ref: Site C                                                  File: D1202666.prn
     Site ID: 000000010754                                             Info: Benn's Grant        
     Loc: Brewer's Neck, e/o Benn's Grant                              GPS: 36.93783  76.58436  
     Direction: WEST 

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  2    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              18  138    27  132    24  132                                     69  402    23  134
        00:30              57  167    62  161    59  135                                    178  463    59  154
        00:45              22  161    30  175    23  172                                     75  508    25  169
        01:00              19  146    20  158    12  144                                     51  448    17  149
        01:15              20  150    14  160    13  157                                     47  467    15  155
        01:30              17  136    24  158    20  161                                     61  455    20  151
        01:45              10  153     8  171    13  171                                     31  495    10  165
        02:00              18  170     8  164    12  172                                     38  506    12  168
        02:15               5  150    11  182    13  186                                     29  518     9  172
        02:30              11  176     7  175    17  187                                     35  538    11  179
        02:45               9  193     3  226    17  214                                     29  633     9  211
        03:00              10  239     9  243    11  238                                     30  720    10  240
        03:15              12  240     6  221    10  259                                     28  720     9  240
        03:30               7  251    13  264     7  267                                     27  782     9  260
        03:45               9  245     8  274     5  310                                     22  829     7  276
        04:00              11  336     9  336     8  367                                     28 1039     9  346
        04:15               9  360     7  375    15  351                                     31 1086    10  362
        04:30               8  337    13  239    13  349                                     34  925    11  308
        04:45              20  338    19  352    24  354                                     63 1044    21  348
        05:00              38  307    40  397    27  307                                    105 1011    35  337
        05:15              47  363    45  350    49  310                                    141 1023    47  341
        05:30              76  344    70  358    66  361                                    212 1063    70  354
        05:45              90  317    76  345    55  310                                    221  972    73  324
        06:00              99  308   112  291   133  290                                    344  889   114  296
        06:15             116  260   112  256   142  251                                    370  767   123  255
        06:30             152  239   173  267   166  261                                    491  767   163  255
        06:45             145  250   158  240   157  228                                    460  718   153  239
        07:00             173  174   155  214   165  224                                    493  612   164  204
        07:15             189  131   190  148   207  163                                    586  442   195  147
        07:30             153  133   207  137   197  127                                    557  397   185  132
        07:45             173  147   159  115   161  102                                    493  364   164  121
        08:00             197  107   176   98   191  117                                    564  322   188  107
        08:15             171  110   138  101   154  138                                    463  349   154  116
        08:30             175   94   145  111   164  119                                    484  324   161  108
        08:45             137  110   175  106   162   89                                    474  305   158  101
        09:00             154   88   182  106   189   86                                    525  280   175   93
        09:15             167   87   181  103   137   89                                    485  279   161   93
        09:30             122   99   127  115   131   92                                    380  306   126  102
        09:45             125  104   144  101   119   81                                    388  286   129   95
        10:00             159   79   129   75   146   59                                    434  213   144   71
        10:15             117   49    78   60   144   62                                    339  171   113   57
        10:30             133   62   205   58   135   51                                    473  171   157   57
        10:45             148   53   118   58   144   63                                    410  174   136   58
        11:00             157   37   146   37   166   34                                    469  108   156   36
        11:15             149   27   158   42   163   42                                    470  111   156   37
        11:30             171   39   130   39   136   35                                    437  113   145   37
        11:45             153   31   150   35   180   50                                    483  116   161   38
        12:00             140   28   166   29   153   29                                    459   86   153   28

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      12581      12901      12951          0          0          0      38433      12781

     AM Times                  7:45       7:15       7:15                                        7:15       7:15
     AM Peaks                   716        732        756                                        2200        732

     PM Times                 16:00      16:45      16:00                                       16:45      16:45
     PM Peaks                  1371       1457       1421                                        4141       1380



                                             Malone & Associates Inc.
                                                  WEEKLY SUMMARY                                    Page:  3
                                               Starting:12/2/2008

     Site Ref: Site C                                                  File: D1202666.prn
     Site ID: 000000010754                                             Info: Benn's Grant        
     Loc: Brewer's Neck, e/o Benn's Grant                              GPS: 36.93783  76.58436  
     Direction: ROAD TOTAL

         TIME     MON        TUE        WED        THU        FRI        SAT        SUN      WK TOT     WK AVG
                              02          3          4                                 
     Lane  3    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm    am   pm
     -----------------------------------------------------------------------------------------------------------

        00:15              42  307    43  284    42  292                                    127  883    42  294
        00:30              74  330    74  316    79  289                                    227  935    75  311
        00:45              35  333    43  326    32  302                                    110  961    36  320
        01:00              31  294    36  311    35  318                                    102  923    34  307
        01:15              35  305    30  349    26  300                                     91  954    30  318
        01:30              35  275    50  305    41  332                                    126  912    42  304
        01:45              38  299    24  330    26  346                                     88  975    29  325
        02:00              33  318    16  314    33  326                                     82  958    27  319
        02:15              18  313    34  313    24  358                                     76  984    25  328
        02:30              21  334    19  359    33  357                                     73 1050    24  350
        02:45              17  329    10  367    32  377                                     59 1073    19  357
        03:00              16  440    22  450    20  460                                     58 1350    19  450
        03:15              21  424    10  405    25  457                                     56 1286    18  428
        03:30              28  455    26  477    27  471                                     81 1403    27  467
        03:45              22  428    28  486    30  510                                     80 1424    26  474
        04:00              28  525    33  537    27  566                                     88 1628    29  542
        04:15              30  579    29  604    36  571                                     95 1754    31  584
        04:30              57  536    47  465    57  594                                    161 1595    53  531
        04:45             102  544   102  594   112  577                                    316 1715   105  571
        05:00             167  531   159  640   135  521                                    461 1692   153  564
        05:15             212  597   222  614   199  589                                    633 1800   211  600
        05:30             291  576   292  607   290  597                                    873 1780   291  593
        05:45             278  520   286  592   248  570                                    812 1682   270  560
        06:00             268  520   302  507   319  490                                    889 1517   296  505
        06:15             357  432   358  465   392  435                                   1107 1332   369  444
        06:30             413  433   440  423   446  415                                   1299 1271   433  423
        06:45             406  398   385  389   426  356                                   1217 1143   405  381
        07:00             439  301   449  328   416  340                                   1304  969   434  323
        07:15             486  231   493  262   497  267                                   1476  760   492  253
        07:30             493  235   543  213   485  214                                   1521  662   507  220
        07:45             451  241   492  195   463  180                                   1406  616   468  205
        08:00             442  188   445  181   444  183                                   1331  552   443  184
        08:15             363  201   364  184   366  236                                   1093  621   364  207
        08:30             386  188   358  182   389  189                                   1133  559   377  186
        08:45             338  193   404  195   336  160                                   1078  548   359  182
        09:00             334  186   406  215   375  173                                   1115  574   371  191
        09:15             388  157   358  180   322  172                                   1068  509   356  169
        09:30             326  171   303  173   327  163                                    956  507   318  169
        09:45             291  149   312  147   287  134                                    890  430   296  143
        10:00             321  132   313  127   312  108                                    946  367   315  122
        10:15             257   80   213  109   307  111                                    777  300   259  100
        10:30             298  116   357  111   322   98                                    977  325   325  108
        10:45             302  105   305   99   325   98                                    932  302   310  100
        11:00             324   67   284   70   353   66                                    961  203   320   67
        11:15             334   45   294   72   297   62                                    925  179   308   59
        11:30             285   57   280   61   285   59                                    850  177   283   59
        11:45             274   47   285   59   354   71                                    913  177   304   59
        12:00             284   53   297   53   310   52                                    891  158   297   52

     -----------------------------------------------------------------------------------------------------------
     TOTALS          0      25009      25720      25676          0          0          0      76405      25433

     AM Times                  7:15       7:00       7:15                                        7:15       7:15
     AM Peaks                  1872       1977       1889                                        5734       1910

     PM Times                 16:45      16:45      16:00                                       16:45      16:45
     PM Peaks                  2248       2455       2308                                        6987       2328
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 172 0 546 0 145 376 846 286 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 1863 0 0 1703 1524 1863 3282 1495 1719 3471 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 1863 0 0 1703 1524 1863 3282 1495 1719 3471 0
Satd. Flow (RTOR) 527 537
Adj. Flow (vph) 0 0 0 265 0 682 0 177 537 995 421 0
Lane Group Flow (vph) 0 0 0 0 265 682 0 177 537 995 421 0
Turn Type Split Split NA pm+ov Prot NA Free Prot NA
Protected Phases 3 3 4 4 5 1 6 5 2
Permitted Phases 4 Free
Total Split (s) 16.0 16.0 47.0 47.0 56.0 21.0 32.0 56.0 67.0
Total Lost Time (s) 4.0 5.0 4.0 4.0 5.0 4.0 5.0
Act Effct Green (s) 25.5 82.6 27.1 118.7 52.1 83.2
Actuated g/C Ratio 0.21 0.70 0.23 1.00 0.44 0.70
v/c Ratio 0.73 0.56 0.24 0.36 1.32 0.17
Control Delay 55.2 3.5 39.5 0.7 183.0 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.2 3.5 39.5 0.7 183.0 6.8
LOS E A D A F A
Approach Delay 18.0 10.3 130.6
Approach LOS B B F

Intersection Summary
Cycle Length: 151
Actuated Cycle Length: 118.7
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.32
Intersection Signal Delay: 68.0 Intersection LOS: E
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 172 0 546 0 145 376 846 286 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 2.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1703 1524 3282 1495 1719 3471
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1703 1524 3282 1495 1719 3471
Peak-hour factor, PHF 0.92 0.92 0.92 0.65 0.92 0.80 0.92 0.82 0.70 0.85 0.68 0.92
Adj. Flow (vph) 0 0 0 265 0 682 0 177 537 995 421 0
RTOR Reduction (vph) 0 0 0 0 0 182 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 265 500 0 177 537 995 421 0
Heavy Vehicles (%) 2% 2% 2% 6% 2% 6% 2% 10% 8% 5% 4% 2%
Turn Type Split Split NA pm+ov Prot NA Free Prot NA
Protected Phases 3 3 4 4 5 1 6 5 2
Permitted Phases 4 Free
Actuated Green, G (s) 23.5 73.6 25.1 118.7 50.1 81.2
Effective Green, g (s) 25.5 77.6 27.1 118.7 52.1 83.2
Actuated g/C Ratio 0.21 0.65 0.23 1.00 0.44 0.70
Clearance Time (s) 7.0 6.0 7.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 996 749 1495 754 2432
v/s Ratio Prot c0.16 0.22 0.05 c0.58 0.12
v/s Ratio Perm 0.11 c0.36
v/c Ratio 0.73 0.50 0.24 0.36 1.32 0.17
Uniform Delay, d1 43.4 10.6 37.4 0.0 33.3 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.4 0.7 0.7 153.1 0.2
Delay (s) 50.4 11.0 38.1 0.7 186.4 6.2
Level of Service D B D A F A
Approach Delay (s) 0.0 22.0 10.0 132.8
Approach LOS A C A F

Intersection Summary
HCM 2000 Control Delay 70.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 118.7 Sum of lost time (s) 22.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 389 0 1150 0 124 179 627 261 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 1863 0 0 1770 1568 1863 3471 1553 1770 3574 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 1863 0 0 1770 1568 1863 3471 1553 1770 3574 0
Satd. Flow (RTOR) 587 210
Adj. Flow (vph) 0 0 0 427 0 1250 0 144 206 674 303 0
Lane Group Flow (vph) 0 0 0 0 427 1250 0 144 206 674 303 0
Turn Type Split Split NA pm+ov Prot NA Free Prot NA
Protected Phases 3 3 4 4 5 1 6 5 2
Permitted Phases 4 Free
Total Split (s) 16.0 16.0 47.0 47.0 56.0 21.0 32.0 56.0 67.0
Total Lost Time (s) 4.0 5.0 4.0 4.0 5.0 4.0 5.0
Act Effct Green (s) 37.6 94.7 27.0 130.8 52.1 83.2
Actuated g/C Ratio 0.29 0.72 0.21 1.00 0.40 0.64
v/c Ratio 0.84 0.96 0.20 0.13 0.96 0.13
Control Delay 59.3 27.2 44.8 0.2 64.1 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 27.2 44.8 0.2 64.1 10.2
LOS E C D A E B
Approach Delay 35.4 18.5 47.4
Approach LOS D B D

Intersection Summary
Cycle Length: 151
Actuated Cycle Length: 130.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 37.3 Intersection LOS: D
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 389 0 1150 0 124 179 627 261 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 2.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1568 3471 1553 1770 3574
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1568 3471 1553 1770 3574
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.92 0.92 0.92 0.86 0.87 0.93 0.86 0.92
Adj. Flow (vph) 0 0 0 427 0 1250 0 144 206 674 303 0
RTOR Reduction (vph) 0 0 0 0 0 184 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 427 1066 0 144 206 674 303 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 4% 4% 2% 1% 2%
Turn Type Split Split NA pm+ov Prot NA Free Prot NA
Protected Phases 3 3 4 4 5 1 6 5 2
Permitted Phases 4 Free
Actuated Green, G (s) 35.6 85.7 25.0 130.7 50.1 81.1
Effective Green, g (s) 37.6 89.7 27.0 130.7 52.1 83.1
Actuated g/C Ratio 0.29 0.69 0.21 1.00 0.40 0.64
Clearance Time (s) 7.0 6.0 7.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 509 1076 717 1553 705 2272
v/s Ratio Prot 0.24 c0.39 c0.04 0.38 0.08
v/s Ratio Perm 0.28 0.13
v/c Ratio 0.84 0.99 0.20 0.13 0.96 0.13
Uniform Delay, d1 43.7 20.1 42.9 0.0 38.2 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.6 25.1 0.6 0.2 23.4 0.1
Delay (s) 55.3 45.1 43.5 0.2 61.6 9.6
Level of Service E D D A E A
Approach Delay (s) 0.0 47.7 18.0 45.5
Approach LOS A D B D

Intersection Summary
HCM 2000 Control Delay 43.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 130.7 Sum of lost time (s) 22.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 554 0 443 0 1024 614 50
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Satd. Flow (RTOR) 430 86
Adj. Flow (vph) 0 0 2 0 0 652 0 521 0 1205 722 59
Lane Group Flow (vph) 0 0 2 0 0 652 0 521 0 1205 722 59
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 55.0 25.0 55.0 80.0 80.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 80.0 41.3 25.7 41.3 80.0 80.0
Actuated g/C Ratio 1.00 0.52 0.32 0.52 1.00 1.00
v/c Ratio 0.00 0.46 0.49 0.70 0.21 0.04
Control Delay 0.0 8.7 22.1 16.6 0.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 8.7 22.1 16.6 0.1 0.0
LOS A A C B A A
Approach Delay 22.1 10.1
Approach LOS C B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 554 0 443 0 1024 614 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2682 3282 3335 3471 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2682 3282 3335 3471 1583
Peak-hour factor, PHF 0.92 0.92 0.85 0.85 0.92 0.85 0.92 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 0 0 2 0 0 652 0 521 0 1205 722 59
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 2 0 0 610 0 521 0 1205 722 59
Heavy Vehicles (%) 2% 2% 2% 6% 2% 6% 2% 10% 8% 5% 4% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 80.0 41.3 25.7 41.3 80.0 80.0
Effective Green, g (s) 80.0 41.3 25.7 41.3 80.0 80.0
Actuated g/C Ratio 1.00 0.52 0.32 0.52 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1384 1054 1721 3471 1583
v/s Ratio Prot 0.23 c0.16 c0.36 0.21
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.00 0.44 0.49 0.70 0.21 0.04
Uniform Delay, d1 0.0 12.1 21.9 14.7 0.0 0.0
Progression Factor 1.00 0.78 0.86 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 1.6 1.3 0.1 0.0
Delay (s) 0.0 9.7 20.4 16.0 0.1 0.0
Level of Service A A C B A A
Approach Delay (s) 0.0 9.7 20.4 9.7
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1368 0 710 0 820 754 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Satd. Flow (RTOR) 351 44
Adj. Flow (vph) 0 0 14 0 0 1487 0 826 0 882 877 27
Lane Group Flow (vph) 0 0 14 0 0 1487 0 826 0 882 877 27
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 68.0 32.0 68.0 100.0 100.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 100.0 61.0 26.0 61.0 100.0 100.0
Actuated g/C Ratio 1.00 0.61 0.26 0.61 1.00 1.00
v/c Ratio 0.01 0.88 0.91 0.43 0.25 0.02
Control Delay 0.0 20.2 32.5 10.9 0.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 20.2 32.5 10.9 0.2 0.0
LOS A C C B A A
Approach Delay 32.5 5.5
Approach LOS C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1368 0 710 0 820 754 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2760 3471 3400 3539 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2760 3471 3400 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.85 0.91 0.92 0.92 0.85 0.86 0.87 0.93 0.86 0.92
Adj. Flow (vph) 0 0 14 0 0 1487 0 826 0 882 877 27
RTOR Reduction (vph) 0 0 0 0 0 17 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 14 0 0 1470 0 826 0 882 877 27
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 4% 4% 3% 2% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 100.0 61.0 26.0 61.0 100.0 100.0
Effective Green, g (s) 100.0 61.0 26.0 61.0 100.0 100.0
Actuated g/C Ratio 1.00 0.61 0.26 0.61 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1683 902 2074 3539 1583
v/s Ratio Prot c0.53 c0.24 0.26 0.25
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.01 0.87 0.92 0.43 0.25 0.02
Uniform Delay, d1 0.0 16.3 35.9 10.3 0.0 0.0
Progression Factor 1.00 0.85 0.45 1.00 1.00 1.00
Incremental Delay, d2 0.0 5.0 14.0 0.1 0.2 0.0
Delay (s) 0.0 18.9 30.3 10.4 0.2 0.0
Level of Service A B C B A A
Approach Delay (s) 0.0 18.9 30.3 5.2
Approach LOS A B C A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 659 0 443 0 1141 614 50
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Satd. Flow (RTOR) 430 155
Adj. Flow (vph) 0 0 2 0 0 775 0 521 0 1342 722 59
Lane Group Flow (vph) 0 0 2 0 0 775 0 521 0 1342 722 59
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 51.0 29.0 51.0 80.0 80.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 80.0 42.5 24.5 42.5 80.0 80.0
Actuated g/C Ratio 1.00 0.53 0.31 0.53 1.00 1.00
v/c Ratio 0.00 0.52 0.52 0.76 0.21 0.04
Control Delay 0.0 9.5 19.1 17.6 0.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 9.5 19.1 17.6 0.1 0.0
LOS A A B B A A
Approach Delay 19.1 11.2
Approach LOS B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 3 (4%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 659 0 443 0 1141 614 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2682 3282 3335 3471 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2682 3282 3335 3471 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 0 0 2 0 0 775 0 521 0 1342 722 59
RTOR Reduction (vph) 0 0 0 0 0 73 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 2 0 0 702 0 521 0 1342 722 59
Heavy Vehicles (%) 2% 2% 2% 6% 2% 6% 2% 10% 8% 5% 4% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 80.0 42.5 24.5 42.5 80.0 80.0
Effective Green, g (s) 80.0 42.5 24.5 42.5 80.0 80.0
Actuated g/C Ratio 1.00 0.53 0.31 0.53 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1424 1005 1771 3471 1583
v/s Ratio Prot 0.26 c0.16 c0.40 0.21
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.00 0.49 0.52 0.76 0.21 0.04
Uniform Delay, d1 0.0 11.9 22.9 14.7 0.0 0.0
Progression Factor 1.00 0.91 0.71 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.3 1.9 1.9 0.1 0.0
Delay (s) 0.0 11.1 18.1 16.6 0.1 0.0
Level of Service A B B B A A
Approach Delay (s) 0.0 11.1 18.1 10.6
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: PM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1550 0 710 0 1019 754 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Satd. Flow (RTOR) 351 40
Adj. Flow (vph) 0 0 14 0 0 1685 0 826 0 1096 877 27
Lane Group Flow (vph) 0 0 14 0 0 1685 0 826 0 1096 877 27
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 75.0 35.0 75.0 110.0 110.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 110.0 69.0 28.0 69.0 110.0 110.0
Actuated g/C Ratio 1.00 0.63 0.25 0.63 1.00 1.00
v/c Ratio 0.01 0.97 0.94 0.51 0.25 0.02
Control Delay 0.0 32.0 40.6 12.3 0.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 32.0 40.6 12.3 0.2 0.0
LOS A C D B A A
Approach Delay 40.6 6.8
Approach LOS D A

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
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Timing Plan: PM Peak Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1550 0 710 0 1019 754 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2760 3471 3400 3539 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2760 3471 3400 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.91 0.92 0.92 0.92 0.86 0.87 0.93 0.86 0.92
Adj. Flow (vph) 0 0 14 0 0 1685 0 826 0 1096 877 27
RTOR Reduction (vph) 0 0 0 0 0 15 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 14 0 0 1670 0 826 0 1096 877 27
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 4% 4% 3% 2% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 110.0 69.0 28.0 69.0 110.0 110.0
Effective Green, g (s) 110.0 69.0 28.0 69.0 110.0 110.0
Actuated g/C Ratio 1.00 0.63 0.25 0.63 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1731 883 2132 3539 1583
v/s Ratio Prot c0.61 c0.24 0.32 0.25
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.01 0.96 0.94 0.51 0.25 0.02
Uniform Delay, d1 0.0 19.4 40.1 11.3 0.0 0.0
Progression Factor 1.00 0.92 0.56 1.00 1.00 1.00
Incremental Delay, d2 0.0 13.1 16.8 0.2 0.2 0.0
Delay (s) 0.0 30.9 39.1 11.5 0.2 0.0
Level of Service A C D B A A
Approach Delay (s) 0.0 30.9 39.1 6.4
Approach LOS A C D A

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 553 0 541 0 1071 728 50
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Satd. Flow (RTOR) 360 55
Adj. Flow (vph) 0 0 2 0 0 651 0 636 0 1260 856 59
Lane Group Flow (vph) 0 0 2 0 0 651 0 636 0 1260 856 59
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 54.0 26.0 54.0 80.0 80.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 80.0 42.0 25.0 42.0 80.0 80.0
Actuated g/C Ratio 1.00 0.52 0.31 0.52 1.00 1.00
v/c Ratio 0.00 0.45 0.62 0.72 0.25 0.04
Control Delay 0.0 8.8 23.1 16.7 0.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 8.8 23.1 16.7 0.2 0.0
LOS A A C B A A
Approach Delay 23.1 9.8
Approach LOS C A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 553 0 541 0 1071 728 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2682 3282 3335 3471 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2682 3282 3335 3471 1583
Peak-hour factor, PHF 0.92 0.92 0.85 0.92 0.92 0.85 0.92 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 0 0 2 0 0 651 0 636 0 1260 856 59
RTOR Reduction (vph) 0 0 0 0 0 26 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 2 0 0 625 0 636 0 1260 856 59
Heavy Vehicles (%) 2% 2% 2% 6% 2% 6% 2% 10% 8% 5% 4% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 80.0 42.0 25.0 42.0 80.0 80.0
Effective Green, g (s) 80.0 42.0 25.0 42.0 80.0 80.0
Actuated g/C Ratio 1.00 0.52 0.31 0.52 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1408 1025 1750 3471 1583
v/s Ratio Prot 0.23 c0.19 c0.38 0.25
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.00 0.44 0.62 0.72 0.25 0.04
Uniform Delay, d1 0.0 11.8 23.5 14.5 0.0 0.0
Progression Factor 1.00 0.76 0.78 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 2.7 1.4 0.2 0.0
Delay (s) 0.0 9.2 21.1 16.0 0.2 0.0
Level of Service A A C B A A
Approach Delay (s) 0.0 9.2 21.1 9.3
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1383 0 877 0 849 926 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Satd. Flow (RTOR) 269 36
Adj. Flow (vph) 0 0 14 0 0 1503 0 1020 0 913 1077 27
Lane Group Flow (vph) 0 0 14 0 0 1503 0 1020 0 913 1077 27
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 76.0 44.0 76.0 120.0 120.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 120.0 69.5 37.5 69.5 120.0 120.0
Actuated g/C Ratio 1.00 0.58 0.31 0.58 1.00 1.00
v/c Ratio 0.01 0.93 0.94 0.46 0.30 0.02
Control Delay 0.0 33.5 34.1 15.4 0.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 33.5 34.1 15.4 0.2 0.0
LOS A C C B A A
Approach Delay 34.1 7.1
Approach LOS C A

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1383 0 877 0 849 926 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2760 3471 3400 3539 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2760 3471 3400 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.91 0.85 0.92 0.85 0.86 0.87 0.93 0.86 0.92
Adj. Flow (vph) 0 0 14 0 0 1503 0 1020 0 913 1077 27
RTOR Reduction (vph) 0 0 0 0 0 15 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 14 0 0 1488 0 1020 0 913 1077 27
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 4% 4% 3% 2% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 120.0 69.5 37.5 69.5 120.0 120.0
Effective Green, g (s) 120.0 69.5 37.5 69.5 120.0 120.0
Actuated g/C Ratio 1.00 0.58 0.31 0.58 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1598 1084 1969 3539 1583
v/s Ratio Prot c0.54 c0.29 0.27 0.30
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.01 0.93 0.94 0.46 0.30 0.02
Uniform Delay, d1 0.0 23.1 40.2 14.5 0.0 0.0
Progression Factor 1.00 1.00 0.46 1.00 1.00 1.00
Incremental Delay, d2 0.0 9.6 14.1 0.2 0.2 0.0
Delay (s) 0.0 32.6 32.5 14.7 0.2 0.0
Level of Service A C C B A A
Approach Delay (s) 0.0 32.6 32.5 6.8
Approach LOS A C C A

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
65: Benn's Church Boulevard & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 659 0 541 0 1188 728 50
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2682 0 3282 0 3335 3471 1583
Satd. Flow (RTOR) 360 101
Adj. Flow (vph) 0 0 2 0 0 775 0 636 0 1398 856 59
Lane Group Flow (vph) 0 0 2 0 0 775 0 636 0 1398 856 59
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 57.0 33.0 57.0 90.0 90.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 90.0 48.1 28.9 48.1 90.0 90.0
Actuated g/C Ratio 1.00 0.53 0.32 0.53 1.00 1.00
v/c Ratio 0.00 0.52 0.60 0.78 0.25 0.04
Control Delay 0.0 10.6 20.8 20.2 0.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 10.6 20.8 20.2 0.2 0.0
LOS A B C C A A
Approach Delay 20.8 12.3
Approach LOS C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 6 (7%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     65: Benn's Church Boulevard & Brewer's Neck Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 2 0 0 659 0 541 0 1188 728 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2682 3282 3335 3471 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2682 3282 3335 3471 1583
Peak-hour factor, PHF 0.92 0.92 0.85 0.92 0.92 0.85 0.92 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 0 0 2 0 0 775 0 636 0 1398 856 59
RTOR Reduction (vph) 0 0 0 0 0 47 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 2 0 0 728 0 636 0 1398 856 59
Heavy Vehicles (%) 2% 2% 2% 6% 2% 6% 2% 10% 8% 5% 4% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 90.0 48.1 28.9 48.1 90.0 90.0
Effective Green, g (s) 90.0 48.1 28.9 48.1 90.0 90.0
Actuated g/C Ratio 1.00 0.53 0.32 0.53 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1433 1053 1782 3471 1583
v/s Ratio Prot 0.27 c0.19 c0.42 0.25
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.00 0.51 0.60 0.78 0.25 0.04
Uniform Delay, d1 0.0 13.4 25.7 16.8 0.0 0.0
Progression Factor 1.00 0.82 0.68 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.3 2.4 2.3 0.2 0.0
Delay (s) 0.0 11.3 20.0 19.1 0.2 0.0
Level of Service A B B B A A
Approach Delay (s) 0.0 11.3 20.0 11.6
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1565 0 877 0 1048 926 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0.865 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1611 0 0 2760 0 3471 0 3400 3539 1583
Satd. Flow (RTOR) 269 36
Adj. Flow (vph) 0 0 14 0 0 1701 0 1020 0 1127 1077 27
Lane Group Flow (vph) 0 0 14 0 0 1701 0 1020 0 1127 1077 27
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Total Split (s) 76.0 44.0 76.0 120.0 120.0
Total Lost Time (s) 6.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 120.0 70.2 36.8 70.2 120.0 120.0
Actuated g/C Ratio 1.00 0.58 0.31 0.58 1.00 1.00
v/c Ratio 0.01 1.04 0.96 0.57 0.30 0.02
Control Delay 0.0 55.8 43.0 16.9 0.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 55.8 43.0 16.9 0.2 0.0
LOS A E D B A A
Approach Delay 43.0 8.6
Approach LOS D A

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 106 (88%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 31.8 Intersection LOS: C
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 12 0 0 1565 0 877 0 1048 926 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 7.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.88 0.95 0.97 0.95 1.00
Frt 0.86 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1611 2760 3471 3400 3539 1583
Flt Permitted 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1611 2760 3471 3400 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.91 0.85 0.92 0.85 0.86 0.87 0.93 0.86 0.92
Adj. Flow (vph) 0 0 14 0 0 1701 0 1020 0 1127 1077 27
RTOR Reduction (vph) 0 0 0 0 0 15 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 14 0 0 1686 0 1020 0 1127 1077 27
Heavy Vehicles (%) 2% 2% 2% 2% 2% 3% 2% 4% 4% 3% 2% 2%
Turn Type Free Over NA Prot NA Perm
Protected Phases 5 6 5 2
Permitted Phases Free 2
Actuated Green, G (s) 120.0 70.2 36.8 70.2 120.0 120.0
Effective Green, g (s) 120.0 70.2 36.8 70.2 120.0 120.0
Actuated g/C Ratio 1.00 0.59 0.31 0.59 1.00 1.00
Clearance Time (s) 6.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1611 1614 1064 1989 3539 1583
v/s Ratio Prot c0.61 c0.29 0.33 0.30
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.01 1.04 0.96 0.57 0.30 0.02
Uniform Delay, d1 0.0 24.9 40.9 15.5 0.0 0.0
Progression Factor 1.00 0.86 0.62 1.00 1.00 1.00
Incremental Delay, d2 0.0 34.0 16.7 0.4 0.2 0.0
Delay (s) 0.0 55.4 41.9 15.8 0.2 0.0
Level of Service A E D B A A
Approach Delay (s) 0.0 55.4 41.9 8.1
Approach LOS A E D A

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
66: Brewer's Neck Boulevard & Queen Ann's Court 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 7 1254 826 5 7 9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3438 3406 1346 1805 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3438 3406 1346 1805 1455
Adj. Flow (vph) 12 1409 918 8 8 12
Lane Group Flow (vph) 12 1409 918 8 8 12
Sign Control Free Free Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
66: Brewer's Neck Boulevard & Queen Ann's Court 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 7 1254 826 5 7 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.58 0.89 0.90 0.62 0.88 0.75
Hourly flow rate (vph) 12 1409 918 8 8 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6
Median type None None
Median storage veh)
Upstream signal (ft) 1072
pX, platoon unblocked
vC, conflicting volume 926 1646 459
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 926 1646 459
tC, single (s) 4.1 6.8 7.1
tC, 2 stage (s)
tF (s) 2.2 3.5 3.4
p0 queue free % 98 91 98
cM capacity (veh/h) 746 91 525

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 12 704 704 459 459 8 20
Volume Left 12 0 0 0 0 0 8
Volume Right 0 0 0 0 0 8 12
cSH 746 1700 1700 1700 1700 1700 227
Volume to Capacity 0.02 0.41 0.41 0.27 0.27 0.00 0.09
Queue Length 95th (ft) 1 0 0 0 0 0 7
Control Delay (s) 9.9 0.0 0.0 0.0 0.0 0.0 26.6
Lane LOS A D
Approach Delay (s) 0.1 0.0 26.6
Approach LOS D

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
66: Brewer's Neck Boulevard & Queen Ann's Court 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 13 887 1420 5 4 12
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3471 3505 1615 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3471 3505 1615 1805 1615
Adj. Flow (vph) 24 1020 1543 8 8 16
Lane Group Flow (vph) 24 1020 1543 8 8 16
Sign Control Free Free Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
66: Brewer's Neck Boulevard & Queen Ann's Court 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 13 887 1420 5 4 12
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.54 0.87 0.92 0.63 0.50 0.75
Hourly flow rate (vph) 24 1020 1543 8 8 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6
Median type None None
Median storage veh)
Upstream signal (ft) 1072
pX, platoon unblocked
vC, conflicting volume 1551 2101 772
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1551 2101 772
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 81 95
cM capacity (veh/h) 433 43 347

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 24 510 510 772 772 8 24
Volume Left 24 0 0 0 0 0 8
Volume Right 0 0 0 0 0 8 16
cSH 433 1700 1700 1700 1700 1700 129
Volume to Capacity 0.06 0.30 0.30 0.45 0.45 0.00 0.19
Queue Length 95th (ft) 4 0 0 0 0 0 16
Control Delay (s) 13.8 0.0 0.0 0.0 0.0 0.0 46.2
Lane LOS B E
Approach Delay (s) 0.3 0.0 46.2
Approach LOS E

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1058 0 586 667 5 0 0 866 7 0 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3438 0 3433 3406 1346 0 1863 2787 0 1770 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3438 0 3433 3406 1346 0 1863 2787 0 1863 1455
Satd. Flow (RTOR) 123 41 205
Adj. Flow (vph) 8 1189 0 689 741 6 0 0 1019 8 0 11
Lane Group Flow (vph) 8 1189 0 689 741 6 0 0 1019 0 8 11
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 38.0 27.0 50.0 50.0 15.0 27.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.0 35.0 27.9 69.9 69.9 33.0 6.1 6.1
Actuated g/C Ratio 0.08 0.44 0.35 0.87 0.87 0.41 0.08 0.08
v/c Ratio 0.06 0.79 0.58 0.25 0.01 0.87 0.06 0.04
Control Delay 30.4 12.2 24.2 3.2 0.0 29.1 34.7 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.4 12.2 24.2 3.2 0.0 29.1 34.7 0.2
LOS C B C A A C C A
Approach Delay 12.3 13.3 14.7
Approach LOS B B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 35 (44%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1058 0 586 667 5 0 0 866 7 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 3433 3406 1346 2787 1770 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3438 3433 3406 1346 2787 1863 1455
Peak-hour factor, PHF 0.85 0.89 0.92 0.85 0.90 0.85 0.92 0.92 0.85 0.88 0.85 0.85
Adj. Flow (vph) 8 1189 0 689 741 6 0 0 1019 8 0 11
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 25 0 0 11
Lane Group Flow (vph) 8 1189 0 689 741 4 0 0 994 0 8 0
Heavy Vehicles (%) 2% 5% 2% 2% 6% 20% 2% 2% 2% 2% 2% 11%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 1.4 31.4 27.9 57.9 57.9 30.6 2.7 2.7
Effective Green, g (s) 1.4 31.4 27.9 57.9 57.9 30.6 2.7 2.7
Actuated g/C Ratio 0.02 0.39 0.35 0.72 0.72 0.38 0.03 0.03
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 1349 1197 2465 974 1275 62 49
v/s Ratio Prot 0.00 c0.35 0.20 0.22 c0.27
v/s Ratio Perm 0.00 0.08 0.00 0.00
v/c Ratio 0.27 0.88 0.58 0.30 0.00 0.78 0.13 0.01
Uniform Delay, d1 38.8 22.6 21.2 3.9 3.1 21.7 37.5 37.4
Progression Factor 0.87 0.38 1.00 1.00 1.00 1.10 1.00 1.00
Incremental Delay, d2 3.8 7.1 0.7 0.3 0.0 2.3 0.9 0.1
Delay (s) 37.5 15.6 21.9 4.2 3.1 26.1 38.5 37.4
Level of Service D B C A A C D D
Approach Delay (s) 15.8 12.7 26.1 37.9
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 906 0 1263 1249 5 0 0 912 4 0 12
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1863 1583
Satd. Flow (RTOR) 98 33 164
Adj. Flow (vph) 15 1041 0 1486 1358 6 0 0 1073 5 0 14
Lane Group Flow (vph) 15 1041 0 1486 1358 6 0 0 1073 0 5 14
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 35.0 50.0 70.0 70.0 15.0 50.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.4 32.7 50.2 87.2 87.2 55.3 6.0 6.0
Actuated g/C Ratio 0.06 0.33 0.50 0.87 0.87 0.55 0.06 0.06
v/c Ratio 0.13 0.92 0.86 0.44 0.00 0.69 0.04 0.06
Control Delay 38.5 39.0 28.9 4.7 0.0 16.0 44.8 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.5 39.0 28.9 4.7 0.0 16.0 44.8 0.4
LOS D D C A A B D A
Approach Delay 39.0 17.4 12.1
Approach LOS D B B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 906 0 1263 1249 5 0 0 912 4 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3471 3433 3505 1583 2787 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3471 3433 3505 1583 2787 1863 1583
Peak-hour factor, PHF 0.85 0.87 0.85 0.85 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 15 1041 0 1486 1358 6 0 0 1073 5 0 14
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 16 0 0 14
Lane Group Flow (vph) 15 1041 0 1486 1358 5 0 0 1057 0 5 0
Heavy Vehicles (%) 2% 4% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 3.0 29.1 50.2 76.3 76.3 52.9 2.7 2.7
Effective Green, g (s) 3.0 29.1 50.2 76.3 76.3 52.9 2.7 2.7
Actuated g/C Ratio 0.03 0.29 0.50 0.76 0.76 0.53 0.03 0.03
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 53 1010 1723 2674 1207 1641 50 42
v/s Ratio Prot 0.01 c0.30 c0.43 0.39 c0.32
v/s Ratio Perm 0.00 0.06 0.00 0.00
v/c Ratio 0.28 1.03 0.86 0.51 0.00 0.64 0.10 0.01
Uniform Delay, d1 47.4 35.5 21.9 4.6 2.8 16.8 47.5 47.3
Progression Factor 0.83 0.73 1.00 1.00 1.00 0.93 1.00 1.00
Incremental Delay, d2 2.8 35.8 4.7 0.7 0.0 0.6 0.9 0.1
Delay (s) 41.9 61.8 26.6 5.3 2.8 16.2 48.3 47.4
Level of Service D E C A A B D D
Approach Delay (s) 61.5 16.4 16.2 47.7
Approach LOS E B B D

Intersection Summary
HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1175 0 680 772 5 0 0 959 7 0 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3438 0 3433 3406 1346 0 1863 2787 0 1770 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3438 0 3433 3406 1346 0 1863 2787 0 1863 1455
Satd. Flow (RTOR) 123 41 205
Adj. Flow (vph) 8 1320 0 800 858 6 0 0 1128 8 0 11
Lane Group Flow (vph) 8 1320 0 800 858 6 0 0 1128 0 8 11
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 38.0 26.0 49.0 49.0 16.0 26.0 16.0 16.0 16.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.0 33.4 29.5 69.9 69.9 34.6 6.1 6.1
Actuated g/C Ratio 0.08 0.42 0.37 0.87 0.87 0.43 0.08 0.08
v/c Ratio 0.06 0.92 0.63 0.29 0.01 0.92 0.06 0.04
Control Delay 21.3 28.5 24.9 3.4 0.0 31.0 34.7 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 28.5 24.9 3.4 0.0 31.0 34.7 0.2
LOS C C C A A C C A
Approach Delay 28.5 13.7 14.7
Approach LOS C B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 27 (34%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 23.2 Intersection LOS: C
Intersection Capacity Utilization 84.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1175 0 680 772 5 0 0 959 7 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 3433 3406 1346 2787 1770 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3438 3433 3406 1346 2787 1863 1455
Peak-hour factor, PHF 0.85 0.89 0.85 0.85 0.90 0.85 0.85 0.85 0.85 0.88 0.85 0.85
Adj. Flow (vph) 8 1320 0 800 858 6 0 0 1128 8 0 11
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 24 0 0 11
Lane Group Flow (vph) 8 1320 0 800 858 4 0 0 1104 0 8 0
Heavy Vehicles (%) 2% 5% 2% 2% 6% 20% 2% 2% 2% 2% 2% 11%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 1.4 29.8 29.5 57.9 57.9 32.2 2.7 2.7
Effective Green, g (s) 1.4 29.8 29.5 57.9 57.9 32.2 2.7 2.7
Actuated g/C Ratio 0.02 0.37 0.37 0.72 0.72 0.40 0.03 0.03
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 1280 1265 2465 974 1330 62 49
v/s Ratio Prot 0.00 c0.38 0.23 0.25 c0.31
v/s Ratio Perm 0.00 0.09 0.00 0.00
v/c Ratio 0.27 1.03 0.63 0.35 0.00 0.83 0.13 0.01
Uniform Delay, d1 38.8 25.1 20.8 4.1 3.1 21.4 37.5 37.4
Progression Factor 0.60 0.83 1.00 1.00 1.00 1.04 1.00 1.00
Incremental Delay, d2 3.3 29.4 1.0 0.4 0.0 3.1 0.9 0.1
Delay (s) 26.7 50.2 21.8 4.5 3.1 25.4 38.5 37.4
Level of Service C D C A A C D D
Approach Delay (s) 50.0 12.8 25.4 37.9
Approach LOS D B C D

Intersection Summary
HCM 2000 Control Delay 28.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 84.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1105 0 1403 1431 5 0 0 1071 4 0 12
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1863 1583
Satd. Flow (RTOR) 89 30 149
Adj. Flow (vph) 15 1270 0 1651 1555 6 0 0 1260 5 0 14
Lane Group Flow (vph) 15 1270 0 1651 1555 6 0 0 1260 0 5 14
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 45.0 50.0 80.0 80.0 15.0 50.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.5 39.0 53.9 97.1 97.1 59.0 6.0 6.0
Actuated g/C Ratio 0.06 0.35 0.49 0.88 0.88 0.54 0.05 0.05
v/c Ratio 0.14 1.03 0.98 0.50 0.00 0.84 0.05 0.06
Control Delay 42.1 60.2 46.8 4.9 0.0 22.5 49.8 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.1 60.2 46.8 4.9 0.0 22.5 49.8 0.5
LOS D E D A A C D A
Approach Delay 60.0 26.5 13.5
Approach LOS E C B

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 46 (42%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 33.0 Intersection LOS: C
Intersection Capacity Utilization 88.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     66: Benn's Grant Boulevard/Queen Ann's Court & Brewer's Neck Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1105 0 1403 1431 5 0 0 1071 4 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3471 3433 3505 1583 2787 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3471 3433 3505 1583 2787 1863 1583
Peak-hour factor, PHF 0.85 0.87 0.85 0.85 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 15 1270 0 1651 1555 6 0 0 1260 5 0 14
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 15 0 0 14
Lane Group Flow (vph) 15 1270 0 1651 1555 5 0 0 1245 0 5 0
Heavy Vehicles (%) 2% 4% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 3.0 35.4 53.9 86.3 86.3 56.6 2.7 2.7
Effective Green, g (s) 3.0 35.4 53.9 86.3 86.3 56.6 2.7 2.7
Actuated g/C Ratio 0.03 0.32 0.49 0.78 0.78 0.51 0.02 0.02
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 48 1117 1682 2749 1241 1586 45 38
v/s Ratio Prot 0.01 c0.37 c0.48 0.44 c0.38
v/s Ratio Perm 0.00 0.06 0.00 0.00
v/c Ratio 0.31 1.14 0.98 0.57 0.00 0.79 0.11 0.01
Uniform Delay, d1 52.5 37.3 27.6 4.6 2.6 21.7 52.5 52.3
Progression Factor 0.81 0.72 1.00 1.00 1.00 0.90 1.00 1.00
Incremental Delay, d2 3.4 72.1 17.6 0.8 0.0 1.5 1.1 0.1
Delay (s) 46.0 99.0 45.2 5.4 2.6 21.0 53.6 52.4
Level of Service D F D A A C D D
Approach Delay (s) 98.4 25.9 21.0 52.7
Approach LOS F C C D

Intersection Summary
HCM 2000 Control Delay 41.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 88.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1107 0 676 674 5 0 0 988 7 0 9
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 0 3433 3406 1346 0 1863 2787 0 1770 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3539 0 3433 3406 1346 0 1863 2787 0 1863 1455
Satd. Flow (RTOR) 123 41 205
Adj. Flow (vph) 8 1244 0 795 749 6 0 0 1162 8 0 11
Lane Group Flow (vph) 8 1244 0 795 749 6 0 0 1162 0 8 11
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 39.0 26.0 50.0 50.0 15.0 26.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.0 33.7 29.1 69.9 69.9 34.3 6.1 6.1
Actuated g/C Ratio 0.08 0.42 0.36 0.87 0.87 0.43 0.08 0.08
v/c Ratio 0.06 0.83 0.64 0.25 0.01 0.95 0.06 0.04
Control Delay 27.9 13.6 25.6 3.2 0.0 32.3 34.7 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.9 13.6 25.6 3.2 0.0 32.3 34.7 0.2
LOS C B C A A C C A
Approach Delay 13.7 14.7 14.7
Approach LOS B B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 33 (41%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 19.5 Intersection LOS: B
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1107 0 676 674 5 0 0 988 7 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3433 3406 1346 2787 1770 1455
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 3433 3406 1346 2787 1863 1455
Peak-hour factor, PHF 0.85 0.89 0.85 0.85 0.90 0.85 0.85 0.85 0.85 0.88 0.85 0.85
Adj. Flow (vph) 8 1244 0 795 749 6 0 0 1162 8 0 11
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 25 0 0 11
Lane Group Flow (vph) 8 1244 0 795 749 4 0 0 1137 0 8 0
Heavy Vehicles (%) 2% 2% 5% 2% 6% 20% 2% 2% 2% 2% 2% 11%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 1.4 30.2 29.1 57.9 57.9 31.8 2.7 2.7
Effective Green, g (s) 1.4 30.2 29.1 57.9 57.9 31.8 2.7 2.7
Actuated g/C Ratio 0.02 0.38 0.36 0.72 0.72 0.40 0.03 0.03
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 1335 1248 2465 974 1316 62 49
v/s Ratio Prot 0.00 c0.35 0.23 0.22 c0.31
v/s Ratio Perm 0.00 0.09 0.00 0.00
v/c Ratio 0.27 0.93 0.64 0.30 0.00 0.86 0.13 0.01
Uniform Delay, d1 38.8 23.9 21.1 3.9 3.1 22.1 37.5 37.4
Progression Factor 0.79 0.40 1.00 1.00 1.00 0.88 1.00 1.00
Incremental Delay, d2 3.7 10.6 1.1 0.3 0.0 4.0 0.9 0.1
Delay (s) 34.5 20.2 22.2 4.2 3.1 23.4 38.5 37.4
Level of Service C C C A A C D D
Approach Delay (s) 20.3 13.4 23.4 37.9
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 939 0 1434 1250 5 0 0 1058 4 0 12
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1863 1583
Satd. Flow (RTOR) 82 27 136
Adj. Flow (vph) 15 1079 0 1687 1359 6 0 0 1245 5 0 14
Lane Group Flow (vph) 15 1079 0 1687 1359 6 0 0 1245 0 5 14
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 44.0 61.0 90.0 90.0 15.0 61.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.6 38.0 64.9 107.0 107.0 70.0 6.1 6.1
Actuated g/C Ratio 0.06 0.32 0.54 0.89 0.89 0.58 0.05 0.05
v/c Ratio 0.15 0.98 0.91 0.43 0.00 0.76 0.05 0.07
Control Delay 45.2 51.8 34.5 4.0 0.0 19.9 55.0 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 51.8 34.5 4.0 0.0 19.9 55.0 0.6
LOS D D C A A B D A
Approach Delay 51.7 20.9 14.9
Approach LOS D C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 95 (79%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 26.9 Intersection LOS: C
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 939 0 1434 1250 5 0 0 1058 4 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3471 3433 3505 1583 2787 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3471 3433 3505 1583 2787 1863 1583
Peak-hour factor, PHF 0.85 0.87 0.85 0.85 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 15 1079 0 1687 1359 6 0 0 1245 5 0 14
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 12 0 0 14
Lane Group Flow (vph) 15 1079 0 1687 1359 5 0 0 1233 0 5 0
Heavy Vehicles (%) 2% 4% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 3.1 34.4 64.9 96.2 96.2 67.6 2.7 2.7
Effective Green, g (s) 3.1 34.4 64.9 96.2 96.2 67.6 2.7 2.7
Actuated g/C Ratio 0.03 0.29 0.54 0.80 0.80 0.56 0.02 0.02
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 45 995 1856 2809 1269 1709 41 35
v/s Ratio Prot 0.01 c0.31 c0.49 0.39 c0.39
v/s Ratio Perm 0.00 0.05 0.00 0.00
v/c Ratio 0.33 1.08 0.91 0.48 0.00 0.72 0.12 0.01
Uniform Delay, d1 57.4 42.8 24.9 3.9 2.4 19.3 57.5 57.3
Progression Factor 0.78 0.70 1.00 1.00 1.00 0.96 1.00 1.00
Incremental Delay, d2 4.1 53.5 7.0 0.6 0.0 0.9 1.3 0.1
Delay (s) 49.0 83.3 31.8 4.5 2.4 19.3 58.8 57.4
Level of Service D F C A A B E E
Approach Delay (s) 82.8 19.6 19.3 57.8
Approach LOS F B B E

Intersection Summary
HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1138 0 1574 1432 5 0 0 1217 4 0 12
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1863 1583
Satd. Flow (RTOR) 82 27 136
Adj. Flow (vph) 15 1308 0 1852 1557 6 0 0 1432 5 0 14
Lane Group Flow (vph) 15 1308 0 1852 1557 6 0 0 1432 0 5 14
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 45.0 60.0 90.0 90.0 15.0 60.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.6 39.0 63.9 107.0 107.0 69.0 6.1 6.1
Actuated g/C Ratio 0.06 0.32 0.53 0.89 0.89 0.58 0.05 0.05
v/c Ratio 0.15 1.16 1.01 0.50 0.00 0.89 0.05 0.07
Control Delay 49.2 108.5 53.2 4.6 0.0 23.5 55.0 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.2 108.5 53.2 4.6 0.0 23.5 55.0 0.6
LOS D F D A A C D A
Approach Delay 107.8 30.9 14.9
Approach LOS F C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 56 (47%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.16
Intersection Signal Delay: 45.6 Intersection LOS: D
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1138 0 1574 1432 5 0 0 1217 4 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3471 3433 3505 1583 2787 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3471 3433 3505 1583 2787 1863 1583
Peak-hour factor, PHF 0.85 0.87 0.85 0.85 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 15 1308 0 1852 1557 6 0 0 1432 5 0 14
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 12 0 0 14
Lane Group Flow (vph) 15 1308 0 1852 1557 5 0 0 1420 0 5 0
Heavy Vehicles (%) 2% 4% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 3.1 35.4 63.9 96.2 96.2 66.6 2.7 2.7
Effective Green, g (s) 3.1 35.4 63.9 96.2 96.2 66.6 2.7 2.7
Actuated g/C Ratio 0.03 0.29 0.53 0.80 0.80 0.55 0.02 0.02
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 45 1023 1828 2809 1269 1686 41 35
v/s Ratio Prot 0.01 c0.38 c0.54 0.44 c0.45
v/s Ratio Perm 0.00 0.06 0.00 0.00
v/c Ratio 0.33 1.28 1.01 0.55 0.00 0.84 0.12 0.01
Uniform Delay, d1 57.4 42.3 28.1 4.2 2.4 22.3 57.5 57.3
Progression Factor 0.86 0.67 1.00 1.00 1.00 0.90 1.00 1.00
Incremental Delay, d2 3.9 132.2 24.3 0.8 0.0 1.6 1.3 0.1
Delay (s) 53.3 160.6 52.4 5.0 2.4 21.8 58.8 57.4
Level of Service D F D A A C E E
Approach Delay (s) 159.4 30.7 21.8 57.8
Approach LOS F C C E

Intersection Summary
HCM 2000 Control Delay 56.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1138 0 1574 1432 5 0 0 1217 4 0 12
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 0.88 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3471 0 3433 3505 1583 0 1863 2787 0 1863 1583
Satd. Flow (RTOR) 82 27 136
Adj. Flow (vph) 15 1308 0 1852 1557 6 0 0 1432 5 0 14
Lane Group Flow (vph) 15 1308 0 1852 1557 6 0 0 1432 0 5 14
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Total Split (s) 15.0 45.0 60.0 90.0 90.0 15.0 60.0 15.0 15.0 15.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 6.6 39.0 63.9 107.0 107.0 69.0 6.1 6.1
Actuated g/C Ratio 0.06 0.32 0.53 0.89 0.89 0.58 0.05 0.05
v/c Ratio 0.15 1.16 1.01 0.50 0.00 0.89 0.05 0.07
Control Delay 49.2 108.5 53.2 4.6 0.0 23.5 55.0 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.2 108.5 53.2 4.6 0.0 23.5 55.0 0.6
LOS D F D A A C D A
Approach Delay 107.8 30.9 14.9
Approach LOS F C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 56 (47%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.16
Intersection Signal Delay: 45.6 Intersection LOS: D
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1138 0 1574 1432 5 0 0 1217 4 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.88 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3471 3433 3505 1583 2787 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3471 3433 3505 1583 2787 1863 1583
Peak-hour factor, PHF 0.85 0.87 0.85 0.85 0.92 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 15 1308 0 1852 1557 6 0 0 1432 5 0 14
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 12 0 0 14
Lane Group Flow (vph) 15 1308 0 1852 1557 5 0 0 1420 0 5 0
Heavy Vehicles (%) 2% 4% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot NA Prot NA Perm pm+ov Perm NA Perm
Protected Phases 5 2 1 6 8 1 4
Permitted Phases 6 8 4 4
Actuated Green, G (s) 3.1 35.4 63.9 96.2 96.2 66.6 2.7 2.7
Effective Green, g (s) 3.1 35.4 63.9 96.2 96.2 66.6 2.7 2.7
Actuated g/C Ratio 0.03 0.29 0.53 0.80 0.80 0.55 0.02 0.02
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 45 1023 1828 2809 1269 1686 41 35
v/s Ratio Prot 0.01 c0.38 c0.54 0.44 c0.45
v/s Ratio Perm 0.00 0.06 0.00 0.00
v/c Ratio 0.33 1.28 1.01 0.55 0.00 0.84 0.12 0.01
Uniform Delay, d1 57.4 42.3 28.1 4.2 2.4 22.3 57.5 57.3
Progression Factor 0.86 0.67 1.00 1.00 1.00 0.90 1.00 1.00
Incremental Delay, d2 3.9 132.2 24.3 0.8 0.0 1.6 1.3 0.1
Delay (s) 53.3 160.6 52.4 5.0 2.4 21.8 58.8 57.4
Level of Service D F D A A C E E
Approach Delay (s) 159.4 30.7 21.8 57.8
Approach LOS F C C E

Intersection Summary
HCM 2000 Control Delay 56.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 1227 0 734 11 1 2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3438 1900 3406 1615 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3438 1900 3406 1615 1805 1615
Adj. Flow (vph) 36 1292 0 895 24 4 4
Lane Group Flow (vph) 36 1292 0 895 24 4 4
Sign Control Free Free Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 15 1227 0 734 11 1 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.42 0.95 0.92 0.82 0.46 0.25 0.50
Hourly flow rate (vph) 36 1292 0 895 24 4 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft)
pX, platoon unblocked 0.00
vC, conflicting volume 919 0 1612 448
vC1, stage 1 conf vol 895
vC2, stage 2 conf vol 717
vCu, unblocked vol 919 0 1612 448
tC, single (s) 4.1 0.0 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 0.0 3.5 3.3
p0 queue free % 95 0 98 99
cM capacity (veh/h) 751 0 221 564

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 SB 1 SB 2
Volume Total 36 646 646 448 448 24 0 4 4
Volume Left 36 0 0 0 0 0 0 4 0
Volume Right 0 0 0 0 0 24 0 0 4
cSH 751 1700 1700 1700 1700 1700 1700 221 564
Volume to Capacity 0.05 0.38 0.38 0.26 0.26 0.01 0.00 0.02 0.01
Queue Length 95th (ft) 4 0 0 0 0 0 0 1 1
Control Delay (s) 10.0 0.0 0.0 0.0 0.0 0.0 0.0 21.6 11.4
Lane LOS B C B
Approach Delay (s) 0.3 0.0 16.5
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 813 0 1538 7 16 25
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3505 1863 3539 1615 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3505 1863 3539 1615 1805 1615
Adj. Flow (vph) 20 838 0 1619 12 28 28
Lane Group Flow (vph) 20 838 0 1619 12 28 28
Sign Control Free Free Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 10 813 0 1538 7 16 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.50 0.97 0.92 0.95 0.58 0.57 0.89
Hourly flow rate (vph) 20 838 0 1619 12 28 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft)
pX, platoon unblocked 0.00
vC, conflicting volume 1631 0 2078 809
vC1, stage 1 conf vol 1619
vC2, stage 2 conf vol 459
vCu, unblocked vol 1631 0 2078 809
tC, single (s) 4.1 0.0 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 0.0 3.5 3.3
p0 queue free % 95 0 77 91
cM capacity (veh/h) 403 0 121 327

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 SB 1 SB 2
Volume Total 20 419 419 809 809 12 0 28 28
Volume Left 20 0 0 0 0 0 0 28 0
Volume Right 0 0 0 0 0 12 0 0 28
cSH 403 1700 1700 1700 1700 1700 1700 121 327
Volume to Capacity 0.05 0.25 0.25 0.48 0.48 0.01 0.00 0.23 0.09
Queue Length 95th (ft) 4 0 0 0 0 0 0 21 7
Control Delay (s) 14.4 0.0 0.0 0.0 0.0 0.0 0.0 43.4 17.0
Lane LOS B E C
Approach Delay (s) 0.3 0.0 30.2
Approach LOS D

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 1896 0 1156 11 1 2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3438 1863 3406 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3438 1863 3406 1583 1770 1583
Satd. Flow (RTOR) 5 2
Adj. Flow (vph) 18 1996 0 1360 13 1 2
Lane Group Flow (vph) 18 1996 0 1360 13 1 2
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 45.0 30.0 30.0 30.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 6.4 34.4 32.9 32.9 6.1 6.1
Actuated g/C Ratio 0.18 0.95 0.91 0.91 0.17 0.17
v/c Ratio 0.06 0.61 0.44 0.01 0.00 0.01
Control Delay 18.1 2.4 3.5 2.8 19.0 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.1 2.4 3.5 2.8 19.0 15.5
LOS B A A A B B
Approach Delay 2.5 3.5 16.7
Approach LOS A A B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 36.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 2.9 Intersection LOS: A
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 1896 0 1156 11 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 3406 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3438 3406 1583 1770 1583
Peak-hour factor, PHF 0.85 0.95 0.92 0.85 0.85 0.85 0.85
Adj. Flow (vph) 18 1996 0 1360 13 1 2
RTOR Reduction (vph) 0 0 0 0 2 0 2
Lane Group Flow (vph) 18 1996 0 1360 11 1 0
Heavy Vehicles (%) 2% 5% 2% 6% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 1.0 34.1 29.1 29.1 0.8 0.8
Effective Green, g (s) 1.0 34.1 29.1 29.1 0.8 0.8
Actuated g/C Ratio 0.02 0.79 0.68 0.68 0.02 0.02
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 2732 2310 1073 33 29
v/s Ratio Prot 0.01 c0.58 0.40 c0.00
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.44 0.73 0.59 0.01 0.03 0.00
Uniform Delay, d1 20.7 2.2 3.7 2.2 20.7 20.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 1.0 0.4 0.0 0.4 0.0
Delay (s) 28.0 3.2 4.1 2.2 21.0 20.7
Level of Service C A A A C C
Approach Delay (s) 3.4 4.1 20.8
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 42.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 1739 0 2629 7 16 25
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3505 1863 3539 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3505 1863 3539 1583 1770 1583
Satd. Flow (RTOR) 1 28
Adj. Flow (vph) 12 1793 0 2767 8 19 28
Lane Group Flow (vph) 12 1793 0 2767 8 19 28
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 105.0 90.0 90.0 90.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 6.3 90.5 88.4 88.4 6.7 6.7
Actuated g/C Ratio 0.06 0.91 0.89 0.89 0.07 0.07
v/c Ratio 0.11 0.56 0.88 0.01 0.16 0.21
Control Delay 49.7 2.4 11.0 2.3 49.8 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 2.4 11.0 2.3 49.8 21.4
LOS D A B A D C
Approach Delay 2.7 11.0 32.9
Approach LOS A B C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 99.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 8.0 Intersection LOS: A
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 1739 0 2629 7 16 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3505 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3505 3539 1583 1770 1583
Peak-hour factor, PHF 0.85 0.97 0.92 0.95 0.85 0.85 0.89
Adj. Flow (vph) 12 1793 0 2767 8 19 28
RTOR Reduction (vph) 0 0 0 0 0 0 27
Lane Group Flow (vph) 12 1793 0 2767 8 19 1
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 1.3 92.0 86.7 86.7 4.2 4.2
Effective Green, g (s) 1.3 92.0 86.7 86.7 4.2 4.2
Actuated g/C Ratio 0.01 0.88 0.83 0.83 0.04 0.04
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 22 3094 2944 1317 71 63
v/s Ratio Prot 0.01 c0.51 c0.78 c0.01
v/s Ratio Perm 0.00 0.00
v/c Ratio 0.55 0.58 0.94 0.01 0.27 0.02
Uniform Delay, d1 51.2 1.5 6.7 1.5 48.5 48.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 0.3 6.8 0.0 2.0 0.1
Delay (s) 76.0 1.7 13.5 1.5 50.5 48.1
Level of Service E A B A D D
Approach Delay (s) 2.2 13.5 49.1
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 104.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 2106 0 1355 11 1 2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3438 1863 3406 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3438 1863 3406 1583 1770 1583
Satd. Flow (RTOR) 4 2
Adj. Flow (vph) 18 2217 0 1594 13 1 2
Lane Group Flow (vph) 18 2217 0 1594 13 1 2
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 75.0 60.0 60.0 60.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 7.0 46.0 44.7 44.7 6.4 6.4
Actuated g/C Ratio 0.15 0.97 0.94 0.94 0.13 0.13
v/c Ratio 0.07 0.67 0.50 0.01 0.00 0.01
Control Delay 26.9 2.2 2.8 1.8 29.0 23.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.9 2.2 2.8 1.8 29.0 23.5
LOS C A A A C C
Approach Delay 2.4 2.8 25.3
Approach LOS A A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 47.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 2.6 Intersection LOS: A
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 2106 0 1355 11 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 3406 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3438 3406 1583 1770 1583
Peak-hour factor, PHF 0.85 0.95 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 18 2217 0 1594 13 1 2
RTOR Reduction (vph) 0 0 0 0 1 0 2
Lane Group Flow (vph) 18 2217 0 1594 12 1 0
Heavy Vehicles (%) 2% 5% 2% 6% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 0.9 45.5 40.6 40.6 0.7 0.7
Effective Green, g (s) 0.9 45.5 40.6 40.6 0.7 0.7
Actuated g/C Ratio 0.02 0.84 0.75 0.75 0.01 0.01
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 29 2886 2551 1185 22 20
v/s Ratio Prot 0.01 c0.64 0.47 c0.00
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.62 0.77 0.62 0.01 0.05 0.00
Uniform Delay, d1 26.5 2.0 3.2 1.7 26.4 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.8 1.3 0.5 0.0 0.9 0.0
Delay (s) 61.2 3.2 3.7 1.7 27.3 26.4
Level of Service E A A A C C
Approach Delay (s) 3.7 3.7 26.7
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 54.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 2097 0 2951 7 16 25
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3505 1863 3539 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3505 1863 3539 1583 1770 1583
Satd. Flow (RTOR) 1 28
Adj. Flow (vph) 12 2162 0 3106 8 19 28
Lane Group Flow (vph) 12 2162 0 3106 8 19 28
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 105.0 90.0 90.0 90.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 6.3 90.5 88.4 88.4 6.7 6.7
Actuated g/C Ratio 0.06 0.91 0.89 0.89 0.07 0.07
v/c Ratio 0.11 0.68 0.98 0.01 0.16 0.21
Control Delay 49.7 3.4 22.8 2.3 49.8 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 3.4 22.8 2.3 49.8 21.4
LOS D A C A D C
Approach Delay 3.7 22.7 32.9
Approach LOS A C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 99.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 15.0 Intersection LOS: B
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 2097 0 2951 7 16 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3505 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3505 3539 1583 1770 1583
Peak-hour factor, PHF 0.85 0.97 0.85 0.95 0.85 0.85 0.89
Adj. Flow (vph) 12 2162 0 3106 8 19 28
RTOR Reduction (vph) 0 0 0 0 0 0 27
Lane Group Flow (vph) 12 2162 0 3106 8 19 1
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 1.3 92.0 86.7 86.7 4.2 4.2
Effective Green, g (s) 1.3 92.0 86.7 86.7 4.2 4.2
Actuated g/C Ratio 0.01 0.88 0.83 0.83 0.04 0.04
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 22 3094 2944 1317 71 63
v/s Ratio Prot 0.01 c0.62 c0.88 c0.01
v/s Ratio Perm 0.00 0.00
v/c Ratio 0.55 0.70 1.06 0.01 0.27 0.02
Uniform Delay, d1 51.2 1.9 8.8 1.5 48.5 48.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 0.7 33.4 0.0 2.0 0.1
Delay (s) 76.0 2.6 42.2 1.5 50.5 48.1
Level of Service E A D A D D
Approach Delay (s) 3.0 42.1 49.1
Approach LOS A D D

Intersection Summary
HCM 2000 Control Delay 26.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 104.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 2064 0 1247 11 1 2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3438 1863 3406 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3438 1863 3406 1583 1770 1583
Satd. Flow (RTOR) 4 2
Adj. Flow (vph) 18 2173 0 1467 13 1 2
Lane Group Flow (vph) 18 2173 0 1467 13 1 2
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 75.0 60.0 60.0 60.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 7.0 44.7 43.4 43.4 6.4 6.4
Actuated g/C Ratio 0.15 0.97 0.94 0.94 0.14 0.14
v/c Ratio 0.07 0.65 0.46 0.01 0.00 0.01
Control Delay 26.2 2.1 2.5 1.8 28.0 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 2.1 2.5 1.8 28.0 22.5
LOS C A A A C C
Approach Delay 2.3 2.5 24.3
Approach LOS A A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 46.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 2.4 Intersection LOS: A
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 2064 0 1247 11 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 3406 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3438 3406 1583 1770 1583
Peak-hour factor, PHF 0.85 0.95 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 18 2173 0 1467 13 1 2
RTOR Reduction (vph) 0 0 0 0 1 0 2
Lane Group Flow (vph) 18 2173 0 1467 12 1 0
Heavy Vehicles (%) 2% 5% 2% 6% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 0.9 44.1 39.2 39.2 0.7 0.7
Effective Green, g (s) 0.9 44.1 39.2 39.2 0.7 0.7
Actuated g/C Ratio 0.02 0.84 0.74 0.74 0.01 0.01
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 2871 2528 1175 23 20
v/s Ratio Prot 0.01 c0.63 0.43 c0.00
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.60 0.76 0.58 0.01 0.04 0.00
Uniform Delay, d1 25.8 1.9 3.1 1.8 25.7 25.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.3 1.2 0.3 0.0 0.8 0.0
Delay (s) 54.1 3.1 3.4 1.8 26.5 25.7
Level of Service D A A A C C
Approach Delay (s) 3.5 3.4 26.0
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 52.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 1914 0 2816 7 16 25
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3505 1863 3539 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3505 1863 3539 1583 1770 1583
Satd. Flow (RTOR) 1 28
Adj. Flow (vph) 12 1973 0 2964 8 19 28
Lane Group Flow (vph) 12 1973 0 2964 8 19 28
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 135.0 120.0 120.0 120.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 6.5 121.8 117.4 117.4 7.0 7.0
Actuated g/C Ratio 0.05 0.91 0.88 0.88 0.05 0.05
v/c Ratio 0.14 0.62 0.95 0.01 0.21 0.26
Control Delay 67.9 2.7 18.6 2.4 68.8 27.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.9 2.7 18.6 2.4 68.8 27.2
LOS E A B A E C
Approach Delay 3.1 18.6 44.0
Approach LOS A B D

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 133.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 1914 0 2816 7 16 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3505 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3505 3539 1583 1770 1583
Peak-hour factor, PHF 0.85 0.97 0.85 0.95 0.85 0.85 0.89
Adj. Flow (vph) 12 1973 0 2964 8 19 28
RTOR Reduction (vph) 0 0 0 0 0 0 27
Lane Group Flow (vph) 12 1973 0 2964 8 19 1
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 2.8 123.4 116.6 116.6 5.8 5.8
Effective Green, g (s) 2.8 123.4 116.6 116.6 5.8 5.8
Actuated g/C Ratio 0.02 0.90 0.85 0.85 0.04 0.04
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 36 3152 3007 1345 74 66
v/s Ratio Prot 0.01 c0.56 c0.84 c0.01
v/s Ratio Perm 0.00 0.00
v/c Ratio 0.33 0.63 0.99 0.01 0.26 0.02
Uniform Delay, d1 66.3 1.6 9.5 1.6 63.6 63.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.4 13.1 0.0 1.8 0.1
Delay (s) 71.7 2.0 22.7 1.6 65.5 63.1
Level of Service E A C A E E
Approach Delay (s) 2.4 22.6 64.0
Approach LOS A C E

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 137.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 2274 0 1446 11 1 2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3438 1863 3406 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3438 1863 3406 1583 1770 1583
Satd. Flow (RTOR) 4 2
Adj. Flow (vph) 18 2394 0 1701 13 1 2
Lane Group Flow (vph) 18 2394 0 1701 13 1 2
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 75.0 60.0 60.0 60.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 6.8 52.7 51.2 51.2 6.1 6.1
Actuated g/C Ratio 0.12 0.97 0.94 0.94 0.11 0.11
v/c Ratio 0.08 0.72 0.53 0.01 0.01 0.01
Control Delay 30.1 2.9 3.1 1.9 32.0 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.1 2.9 3.1 1.9 32.0 25.0
LOS C A A A C C
Approach Delay 3.1 3.1 27.3
Approach LOS A A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 54.5
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 15 2274 0 1446 11 1 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 3406 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3438 3406 1583 1770 1583
Peak-hour factor, PHF 0.85 0.95 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 18 2394 0 1701 13 1 2
RTOR Reduction (vph) 0 0 0 0 1 0 2
Lane Group Flow (vph) 18 2394 0 1701 12 1 0
Heavy Vehicles (%) 2% 5% 2% 6% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 1.0 52.3 47.3 47.3 0.8 0.8
Effective Green, g (s) 1.0 52.3 47.3 47.3 0.8 0.8
Actuated g/C Ratio 0.02 0.86 0.77 0.77 0.01 0.01
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 28 2942 2636 1225 23 20
v/s Ratio Prot 0.01 c0.70 0.50 c0.00
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.64 0.81 0.65 0.01 0.04 0.00
Uniform Delay, d1 29.9 2.1 3.1 1.6 29.8 29.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.9 1.8 0.5 0.0 0.8 0.0
Delay (s) 70.8 3.9 3.7 1.6 30.6 29.8
Level of Service E A A A C C
Approach Delay (s) 4.4 3.6 30.0
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 4.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 61.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 2272 0 3138 7 16 25
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3505 1863 3539 1583 1770 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 3505 1863 3539 1583 1770 1583
Satd. Flow (RTOR) 1 28
Adj. Flow (vph) 12 2342 0 3303 8 19 28
Lane Group Flow (vph) 12 2342 0 3303 8 19 28
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Total Split (s) 15.0 135.0 120.0 120.0 120.0 15.0 15.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 6.5 121.8 117.4 117.4 7.0 7.0
Actuated g/C Ratio 0.05 0.91 0.88 0.88 0.05 0.05
v/c Ratio 0.14 0.73 1.06 0.01 0.21 0.26
Control Delay 67.9 4.0 48.8 2.4 68.8 27.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.9 4.0 48.8 2.4 68.8 27.2
LOS E A D A E C
Approach Delay 4.3 48.7 44.0
Approach LOS A D D

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 133.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 30.4 Intersection LOS: C
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     61: Brewer's Neck Boulevard & Sentara St. Luke's

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
61: Brewer's Neck Boulevard & Sentara St. Luke's 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Volume (vph) 10 2272 0 3138 7 16 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3505 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3505 3539 1583 1770 1583
Peak-hour factor, PHF 0.85 0.97 0.85 0.95 0.85 0.85 0.89
Adj. Flow (vph) 12 2342 0 3303 8 19 28
RTOR Reduction (vph) 0 0 0 0 0 0 27
Lane Group Flow (vph) 12 2342 0 3303 8 19 1
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2%
Turn Type Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 6 3
Permitted Phases 6 6 3
Actuated Green, G (s) 2.8 123.4 116.6 116.6 5.8 5.8
Effective Green, g (s) 2.8 123.4 116.6 116.6 5.8 5.8
Actuated g/C Ratio 0.02 0.90 0.85 0.85 0.04 0.04
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 36 3152 3007 1345 74 66
v/s Ratio Prot 0.01 c0.67 c0.93 c0.01
v/s Ratio Perm 0.00 0.00
v/c Ratio 0.33 0.74 1.10 0.01 0.26 0.02
Uniform Delay, d1 66.3 2.1 10.3 1.6 63.6 63.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 1.0 50.2 0.0 1.8 0.1
Delay (s) 71.7 3.1 60.5 1.6 65.5 63.1
Level of Service E A E A E E
Approach Delay (s) 3.4 60.3 64.0
Approach LOS A E E

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 137.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 1185 10 27 655 5 16 1 36 33 18 3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.922 0.986
Flt Protected 0.950 0.950 0.982 0.972
Satd. Flow (prot) 1805 3438 1468 1736 3406 1346 0 1589 0 0 1821 0
Flt Permitted 0.950 0.950 0.982 0.972
Satd. Flow (perm) 1805 3438 1468 1736 3406 1346 0 1589 0 0 1821 0
Satd. Flow (RTOR) 138 138 44 4
Adj. Flow (vph) 12 1261 16 36 697 8 28 4 44 44 24 8
Lane Group Flow (vph) 12 1261 16 36 697 8 0 76 0 0 76 0
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Total Split (s) 19.0 47.0 47.0 19.0 47.0 47.0 36.0 36.0 36.0 36.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Act Effct Green (s) 6.6 45.6 45.6 7.6 51.1 51.1 8.6 9.6
Actuated g/C Ratio 0.08 0.56 0.56 0.09 0.62 0.62 0.10 0.12
v/c Ratio 0.08 0.66 0.02 0.22 0.33 0.01 0.37 0.35
Control Delay 44.0 23.1 0.0 44.1 12.9 0.0 26.6 42.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.0 23.1 0.0 44.1 12.9 0.0 26.6 42.2
LOS D C A D B A C D
Approach Delay 23.0 14.3 26.6 42.2
Approach LOS C B C D

Intersection Summary
Cycle Length: 138
Actuated Cycle Length: 82
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 20.8 Intersection LOS: C
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 1185 10 27 655 5 16 1 36 33 18 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.92 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1805 3438 1468 1736 3406 1346 1589 1820
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1805 3438 1468 1736 3406 1346 1589 1820
Peak-hour factor, PHF 0.42 0.94 0.63 0.75 0.94 0.63 0.57 0.25 0.82 0.75 0.75 0.38
Adj. Flow (vph) 12 1261 16 36 697 8 28 4 44 44 24 8
RTOR Reduction (vph) 0 0 8 0 0 4 0 41 0 0 4 0
Lane Group Flow (vph) 12 1261 8 36 697 4 0 35 0 0 72 0
Heavy Vehicles (%) 0% 5% 10% 4% 6% 20% 13% 0% 6% 0% 0% 0%
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Actuated Green, G (s) 1.2 45.5 45.5 4.3 48.6 48.6 6.2 7.1
Effective Green, g (s) 1.2 45.5 45.5 4.3 48.6 48.6 6.2 7.1
Actuated g/C Ratio 0.01 0.50 0.50 0.05 0.54 0.54 0.07 0.08
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 1726 737 82 1827 722 108 142
v/s Ratio Prot 0.01 c0.37 c0.02 c0.20 c0.02 c0.04
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.52 0.73 0.01 0.44 0.38 0.01 0.32 0.51
Uniform Delay, d1 44.4 17.7 11.3 42.0 12.2 9.8 40.2 40.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 1.6 0.0 3.7 0.1 0.0 1.7 2.9
Delay (s) 64.1 19.4 11.3 45.7 12.4 9.8 42.0 42.9
Level of Service E B B D B A D D
Approach Delay (s) 19.7 14.0 42.0 42.9
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.6 Sum of lost time (s) 27.5
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 766 10 48 1464 49 25 14 29 18 5 8
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.947 0.948
Flt Protected 0.950 0.950 0.983 0.977
Satd. Flow (prot) 1805 3505 1615 1805 3539 1615 0 1769 0 0 1633 0
Flt Permitted 0.950 0.950 0.983 0.977
Satd. Flow (perm) 1805 3505 1615 1805 3539 1615 0 1769 0 0 1633 0
Satd. Flow (RTOR) 138 138 21 20
Adj. Flow (vph) 28 901 20 56 1557 80 32 24 36 24 8 20
Lane Group Flow (vph) 28 901 20 56 1557 80 0 92 0 0 52 0
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Total Split (s) 19.0 47.0 47.0 19.0 47.0 47.0 36.0 36.0 36.0 36.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Act Effct Green (s) 7.2 39.9 39.9 8.5 46.4 46.4 9.7 8.4
Actuated g/C Ratio 0.09 0.50 0.50 0.11 0.58 0.58 0.12 0.10
v/c Ratio 0.17 0.52 0.02 0.29 0.76 0.08 0.40 0.28
Control Delay 42.9 22.1 0.0 42.9 24.1 0.6 36.0 31.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.9 22.1 0.0 42.9 24.1 0.6 36.0 31.6
LOS D C A D C A D C
Approach Delay 22.3 23.7 36.0 31.6
Approach LOS C C D C

Intersection Summary
Cycle Length: 138
Actuated Cycle Length: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 766 10 48 1464 49 25 14 29 18 5 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.95 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.98
Satd. Flow (prot) 1805 3505 1615 1805 3539 1615 1769 1634
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.98
Satd. Flow (perm) 1805 3505 1615 1805 3539 1615 1769 1634
Peak-hour factor, PHF 0.25 0.85 0.50 0.86 0.94 0.61 0.78 0.58 0.81 0.75 0.62 0.40
Adj. Flow (vph) 28 901 20 56 1557 80 32 24 36 24 8 20
RTOR Reduction (vph) 0 0 11 0 0 40 0 19 0 0 19 0
Lane Group Flow (vph) 28 901 9 56 1557 40 0 73 0 0 33 0
Heavy Vehicles (%) 0% 3% 0% 0% 2% 0% 0% 0% 0% 6% 0% 13%
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Actuated Green, G (s) 2.7 40.1 40.1 6.6 44.0 44.0 7.3 6.0
Effective Green, g (s) 2.7 40.1 40.1 6.6 44.0 44.0 7.3 6.0
Actuated g/C Ratio 0.03 0.46 0.46 0.08 0.50 0.50 0.08 0.07
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 55 1606 740 136 1779 812 147 112
v/s Ratio Prot 0.02 0.26 c0.03 c0.44 c0.04 c0.02
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.51 0.56 0.01 0.41 0.88 0.05 0.49 0.30
Uniform Delay, d1 41.7 17.3 12.9 38.6 19.3 11.1 38.3 38.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.2 0.5 0.0 2.0 5.1 0.0 2.6 1.5
Delay (s) 49.0 17.7 12.9 40.6 24.5 11.1 40.9 40.2
Level of Service D B B D C B D D
Approach Delay (s) 18.6 24.4 40.9 40.2
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 87.5 Sum of lost time (s) 27.5
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 1826 10 27 1268 5 16 1 36 33 18 3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.909 0.992
Flt Protected 0.950 0.950 0.985 0.970
Satd. Flow (prot) 1770 3438 1468 1736 3406 1346 0 1578 0 0 1792 0
Flt Permitted 0.950 0.950 0.985 0.970
Satd. Flow (perm) 1770 3438 1468 1736 3406 1346 0 1578 0 0 1792 0
Satd. Flow (RTOR) 174 174 42 2
Adj. Flow (vph) 7 1943 12 32 1349 6 19 1 42 39 21 4
Lane Group Flow (vph) 7 1943 12 32 1349 6 0 62 0 0 64 0
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Total Split (s) 15.0 65.0 65.0 15.0 65.0 65.0 15.0 15.0 15.0 15.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Act Effct Green (s) 6.2 62.5 62.5 7.3 68.0 68.0 7.6 7.9
Actuated g/C Ratio 0.06 0.64 0.64 0.08 0.70 0.70 0.08 0.08
v/c Ratio 0.06 0.88 0.01 0.25 0.57 0.01 0.38 0.44
Control Delay 50.0 27.7 0.0 52.3 12.7 0.0 29.7 56.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.0 27.7 0.0 52.3 12.7 0.0 29.7 56.5
LOS D C A D B A C E
Approach Delay 27.6 13.5 29.7 56.5
Approach LOS C B C E

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 97.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 1826 10 27 1268 5 16 1 36 33 18 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.91 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1770 3438 1468 1736 3406 1346 1578 1792
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1770 3438 1468 1736 3406 1346 1578 1792
Peak-hour factor, PHF 0.85 0.94 0.85 0.85 0.94 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 7 1943 12 32 1349 6 19 1 42 39 21 4
RTOR Reduction (vph) 0 0 5 0 0 2 0 40 0 0 2 0
Lane Group Flow (vph) 7 1943 7 32 1349 4 0 22 0 0 62 0
Heavy Vehicles (%) 2% 5% 10% 4% 6% 20% 12% 2% 6% 2% 2% 2%
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Actuated Green, G (s) 1.2 62.7 62.7 4.3 65.8 65.8 5.5 5.8
Effective Green, g (s) 1.2 62.7 62.7 4.3 65.8 65.8 5.5 5.8
Actuated g/C Ratio 0.01 0.59 0.59 0.04 0.62 0.62 0.05 0.05
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 20 2037 869 70 2118 837 82 98
v/s Ratio Prot 0.00 c0.57 c0.02 c0.40 c0.01 c0.03
v/s Ratio Perm 0.00 0.00
v/c Ratio 0.35 0.95 0.01 0.46 0.64 0.00 0.27 0.63
Uniform Delay, d1 51.9 20.2 8.8 49.6 12.5 7.6 48.2 49.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.3 11.0 0.0 4.7 0.6 0.0 1.8 12.6
Delay (s) 62.2 31.2 8.8 54.3 13.2 7.6 50.0 61.6
Level of Service E C A D B A D E
Approach Delay (s) 31.2 14.1 50.0 61.6
Approach LOS C B D E

Intersection Summary
HCM 2000 Control Delay 25.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 105.8 Sum of lost time (s) 27.5
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1749 10 48 2337 49 25 14 29 18 5 8
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.942 0.966
Flt Protected 0.950 0.950 0.982 0.972
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 0 1723 0 0 1670 0
Flt Permitted 0.950 0.950 0.982 0.972
Satd. Flow (perm) 1770 3505 1583 1770 3539 1583 0 1723 0 0 1670 0
Satd. Flow (RTOR) 147 147 22 9
Adj. Flow (vph) 8 2058 12 56 2486 58 29 16 34 21 6 9
Lane Group Flow (vph) 8 2058 12 56 2486 58 0 79 0 0 36 0
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Total Split (s) 15.0 85.0 85.0 15.0 85.0 85.0 15.0 15.0 15.0 15.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Act Effct Green (s) 6.3 82.0 82.0 7.8 90.6 90.6 7.9 7.6
Actuated g/C Ratio 0.05 0.70 0.70 0.07 0.77 0.77 0.07 0.06
v/c Ratio 0.09 0.84 0.01 0.48 0.91 0.05 0.58 0.31
Control Delay 60.6 23.8 0.0 71.9 22.6 0.1 61.6 53.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.6 23.8 0.0 71.9 22.6 0.1 61.6 53.8
LOS E C A E C A E D
Approach Delay 23.8 23.1 61.6 53.8
Approach LOS C C E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 117.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 24.3 Intersection LOS: C
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1749 10 48 2337 49 25 14 29 18 5 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.94 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 1723 1670
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1770 3505 1583 1770 3539 1583 1723 1670
Peak-hour factor, PHF 0.85 0.85 0.85 0.86 0.94 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 8 2058 12 56 2486 58 29 16 34 21 6 9
RTOR Reduction (vph) 0 0 4 0 0 18 0 21 0 0 9 0
Lane Group Flow (vph) 8 2058 8 56 2486 40 0 58 0 0 27 0
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 6% 2% 12%
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Actuated Green, G (s) 1.3 83.7 83.7 6.2 88.6 88.6 6.0 4.3
Effective Green, g (s) 1.3 83.7 83.7 6.2 88.6 88.6 6.0 4.3
Actuated g/C Ratio 0.01 0.66 0.66 0.05 0.69 0.69 0.05 0.03
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 18 2297 1037 85 2455 1098 80 56
v/s Ratio Prot 0.00 0.59 c0.03 c0.70 c0.03 c0.02
v/s Ratio Perm 0.00 0.03
v/c Ratio 0.44 0.90 0.01 0.66 1.01 0.04 0.73 0.49
Uniform Delay, d1 62.8 18.4 7.6 59.7 19.6 6.1 60.0 60.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.5 5.0 0.0 16.9 21.3 0.0 27.6 6.5
Delay (s) 79.4 23.4 7.6 76.7 40.9 6.2 87.6 67.2
Level of Service E C A E D A F E
Approach Delay (s) 23.5 40.9 87.6 67.2
Approach LOS C D F E

Intersection Summary
HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 127.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 3 174 1790 17 37 1259 105 44 1 75 166 18
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99
Frt 0.850 0.850 0.852 0.923
Flt Protected 0.950 0.950 0.950 0.950 0.983
Satd. Flow (prot) 0 1770 3438 1468 1736 3406 1346 1612 1528 0 1681 1590
Flt Permitted 0.081 0.061 0.950 0.950 0.983
Satd. Flow (perm) 0 151 3438 1468 111 3406 1346 1612 1528 0 1681 1590
Satd. Flow (RTOR) 147 201 88 35
Adj. Flow (vph) 4 205 1904 20 44 1339 124 52 1 88 195 21
Lane Group Flow (vph) 0 209 1904 20 44 1339 124 52 89 0 148 140
Turn Type D.P+P D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 1 6 5 2 4 4 8 8
Permitted Phases 2 2 6 6 2
Total Split (s) 22.0 22.0 71.0 71.0 15.0 64.0 64.0 15.0 15.0 29.0 29.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Act Effct Green (s) 69.5 65.2 65.2 71.1 55.5 55.5 7.8 7.8 15.7 15.7
Actuated g/C Ratio 0.58 0.54 0.54 0.59 0.46 0.46 0.06 0.06 0.13 0.13
v/c Ratio 0.78 1.02 0.02 0.28 0.85 0.17 0.50 0.49 0.68 0.59
Control Delay 47.3 55.4 0.1 14.3 36.1 0.5 74.5 21.9 66.4 47.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.3 55.4 0.1 14.3 36.1 0.5 74.5 21.9 66.4 47.8
LOS D E A B D A E C E D
Approach Delay 54.0 32.5 41.3 57.3
Approach LOS D C D E

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 120.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 45.9 Intersection LOS: D
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Lane Group SBR
Lane Configurations
Volume (vph) 61
Lane Util. Factor 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 0
Flt Permitted
Satd. Flow (perm) 0
Satd. Flow (RTOR)
Adj. Flow (vph) 72
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Total Split (s)
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 3

Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 3 174 1790 17 37 1259 105 44 1 75 166 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (prot) 1770 3438 1468 1736 3406 1346 1612 1527 1681 1591
Flt Permitted 0.08 1.00 1.00 0.06 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (perm) 150 3438 1468 112 3406 1346 1612 1527 1681 1591
Peak-hour factor, PHF 0.85 0.85 0.94 0.85 0.85 0.94 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 4 205 1904 20 44 1339 124 52 1 88 195 21
RTOR Reduction (vph) 0 0 0 9 0 0 66 0 82 0 0 30
Lane Group Flow (vph) 0 209 1904 11 44 1339 58 52 7 0 148 110
Confl. Peds. (#/hr)
Heavy Vehicles (%) 2% 2% 5% 10% 4% 6% 20% 12% 2% 6% 2% 2%
Turn Type D.P+P D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 1 6 5 2 4 4 8 8
Permitted Phases 2 2 6 6 2
Actuated Green, G (s) 70.6 65.2 65.2 70.6 57.1 57.1 7.8 7.8 15.7 15.7
Effective Green, g (s) 70.6 65.2 65.2 70.6 57.1 57.1 7.8 7.8 15.7 15.7
Actuated g/C Ratio 0.58 0.54 0.54 0.58 0.47 0.47 0.06 0.06 0.13 0.13
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 1843 787 137 1599 632 103 97 217 205
v/s Ratio Prot c0.09 c0.55 0.01 0.39 c0.03 0.00 c0.09 0.07
v/s Ratio Perm 0.37 0.01 0.17 0.04
v/c Ratio 0.79 1.03 0.01 0.32 0.84 0.09 0.50 0.07 0.68 0.53
Uniform Delay, d1 29.5 28.2 13.2 26.8 28.2 17.9 55.0 53.5 50.6 49.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.1 30.0 0.0 1.4 4.0 0.1 3.9 0.3 8.5 2.7
Delay (s) 43.6 58.2 13.2 28.1 32.2 17.9 58.9 53.8 59.1 52.2
Level of Service D E B C C B E D E D
Approach Delay (s) 56.4 30.9 55.7 55.7
Approach LOS E C E E

Intersection Summary
HCM 2000 Control Delay 46.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 121.6 Sum of lost time (s) 27.5
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 4

Movement SBR
Lane Configurations
Volume (vph) 61
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.85
Adj. Flow (vph) 72
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Timing Plan: PM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 1702 35 84 2329 221 52 14 54 201 5 92
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 0.99
Frt 0.850 0.850 0.880 0.904
Flt Protected 0.950 0.950 0.950 0.950 0.984
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 1770 1639 0 1618 1444 0
Flt Permitted 0.048 0.042 0.950 0.950 0.984
Satd. Flow (perm) 89 3505 1583 78 3539 1583 1770 1639 0 1618 1444 0
Satd. Flow (RTOR) 119 164 64 47
Adj. Flow (vph) 286 2002 41 98 2478 260 61 16 64 236 6 108
Lane Group Flow (vph) 286 2002 41 98 2478 260 61 80 0 182 168 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 2 6 6 2
Total Split (s) 25.0 101.0 101.0 15.0 91.0 91.0 15.0 15.0 29.0 29.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Act Effct Green (s) 103.0 94.5 94.5 103.0 84.0 84.0 7.8 7.8 20.5 20.5
Actuated g/C Ratio 0.65 0.60 0.60 0.65 0.53 0.53 0.05 0.05 0.13 0.13
v/c Ratio 1.13 0.96 0.04 0.72 1.32 0.28 0.70 0.57 0.87 0.74
Control Delay 140.5 42.5 0.1 58.7 180.4 8.2 111.8 38.7 102.9 66.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 140.5 42.5 0.1 58.7 180.4 8.2 111.8 38.7 102.9 66.9
LOS F D A E F A F D F E
Approach Delay 53.8 160.4 70.4 85.6
Approach LOS D F E F

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 158.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.32
Intersection Signal Delay: 109.6 Intersection LOS: F
Intersection Capacity Utilization 110.6% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 1702 35 84 2329 221 52 14 54 201 5 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 1770 1639 1618 1444
Flt Permitted 0.05 1.00 1.00 0.04 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (perm) 89 3505 1583 79 3539 1583 1770 1639 1618 1444
Peak-hour factor, PHF 0.85 0.85 0.85 0.86 0.94 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 286 2002 41 98 2478 260 61 16 64 236 6 108
RTOR Reduction (vph) 0 0 17 0 0 77 0 61 0 0 41 0
Lane Group Flow (vph) 286 2002 24 98 2478 183 61 19 0 182 127 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 6% 2% 12%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 2 6 6 2
Actuated Green, G (s) 102.6 94.5 94.5 102.6 84.1 84.1 7.8 7.8 20.5 20.5
Effective Green, g (s) 102.6 94.5 94.5 102.6 84.1 84.1 7.8 7.8 20.5 20.5
Actuated g/C Ratio 0.65 0.60 0.60 0.65 0.53 0.53 0.05 0.05 0.13 0.13
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 253 2091 944 137 1878 840 87 80 209 186
v/s Ratio Prot c0.13 c0.57 0.04 c0.70 c0.03 0.01 c0.11 0.09
v/s Ratio Perm 0.60 0.02 0.43 0.12
v/c Ratio 1.13 0.96 0.03 0.72 1.32 0.22 0.70 0.24 0.87 0.68
Uniform Delay, d1 57.5 30.1 13.1 42.8 37.2 19.7 74.2 72.4 67.7 65.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 96.3 11.2 0.0 16.2 147.6 0.1 22.5 1.6 30.2 9.9
Delay (s) 153.7 41.3 13.1 59.1 184.8 19.8 96.6 74.0 97.9 75.8
Level of Service F D B E F B F E F E
Approach Delay (s) 54.6 165.3 83.8 87.3
Approach LOS D F F F

Intersection Summary
HCM 2000 Control Delay 112.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 158.4 Sum of lost time (s) 27.5
Intersection Capacity Utilization 110.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 1993 10 27 1355 5 16 1 36 33 18 3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.909 0.992
Flt Protected 0.950 0.950 0.985 0.970
Satd. Flow (prot) 1770 3438 1468 1736 3406 1346 0 1578 0 0 1792 0
Flt Permitted 0.950 0.950 0.985 0.970
Satd. Flow (perm) 1770 3438 1468 1736 3406 1346 0 1578 0 0 1792 0
Satd. Flow (RTOR) 147 147 42 2
Adj. Flow (vph) 7 2120 12 32 1441 6 19 1 42 39 21 4
Lane Group Flow (vph) 7 2120 12 32 1441 6 0 62 0 0 64 0
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Total Split (s) 15.0 85.0 85.0 15.0 85.0 85.0 15.0 15.0 15.0 15.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Act Effct Green (s) 6.3 81.0 81.0 7.4 86.5 86.5 7.7 8.0
Actuated g/C Ratio 0.05 0.70 0.70 0.06 0.75 0.75 0.07 0.07
v/c Ratio 0.07 0.88 0.01 0.29 0.57 0.01 0.43 0.51
Control Delay 60.3 26.3 0.0 64.4 11.2 0.0 36.1 71.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.3 26.3 0.0 64.4 11.2 0.0 36.1 71.4
LOS E C A E B A D E
Approach Delay 26.2 12.3 36.1 71.4
Approach LOS C B D E

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 116
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 1993 10 27 1355 5 16 1 36 33 18 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.91 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1770 3438 1468 1736 3406 1346 1578 1792
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1770 3438 1468 1736 3406 1346 1578 1792
Peak-hour factor, PHF 0.85 0.94 0.85 0.85 0.94 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 7 2120 12 32 1441 6 19 1 42 39 21 4
RTOR Reduction (vph) 0 0 4 0 0 2 0 40 0 0 2 0
Lane Group Flow (vph) 7 2120 8 32 1441 4 0 22 0 0 62 0
Heavy Vehicles (%) 2% 5% 10% 4% 6% 20% 12% 2% 6% 2% 2% 2%
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Actuated Green, G (s) 1.3 81.3 81.3 4.4 84.4 84.4 5.6 5.9
Effective Green, g (s) 1.3 81.3 81.3 4.4 84.4 84.4 5.6 5.9
Actuated g/C Ratio 0.01 0.65 0.65 0.04 0.68 0.68 0.04 0.05
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 18 2241 957 61 2305 911 70 84
v/s Ratio Prot 0.00 c0.62 c0.02 c0.42 c0.01 c0.03
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.39 0.95 0.01 0.52 0.63 0.00 0.31 0.74
Uniform Delay, d1 61.3 19.7 7.6 59.1 11.3 6.5 57.7 58.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.4 9.2 0.0 7.9 0.5 0.0 2.6 28.5
Delay (s) 74.7 28.9 7.6 67.0 11.8 6.5 60.2 87.1
Level of Service E C A E B A E F
Approach Delay (s) 29.0 13.0 60.2 87.1
Approach LOS C B E F

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 124.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1922 10 48 2521 49 25 14 29 18 5 8
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.942 0.966
Flt Protected 0.950 0.950 0.982 0.972
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 0 1723 0 0 1670 0
Flt Permitted 0.950 0.950 0.982 0.972
Satd. Flow (perm) 1770 3505 1583 1770 3539 1583 0 1723 0 0 1670 0
Satd. Flow (RTOR) 127 127 19 8
Adj. Flow (vph) 8 2261 12 56 2682 58 29 16 34 21 6 9
Lane Group Flow (vph) 8 2261 12 56 2682 58 0 79 0 0 36 0
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Total Split (s) 15.0 105.0 105.0 15.0 105.0 105.0 15.0 15.0 15.0 15.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Act Effct Green (s) 6.3 98.8 98.8 8.0 107.7 107.7 7.8 7.6
Actuated g/C Ratio 0.04 0.69 0.69 0.06 0.75 0.75 0.05 0.05
v/c Ratio 0.10 0.94 0.01 0.57 1.01 0.05 0.71 0.38
Control Delay 71.4 31.1 0.0 91.3 39.5 0.1 84.7 68.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.4 31.1 0.0 91.3 39.5 0.1 84.7 68.0
LOS E C A F D A F E
Approach Delay 31.1 39.7 84.7 68.0
Approach LOS C D F E

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 143.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 36.8 Intersection LOS: D
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1922 10 48 2521 49 25 14 29 18 5 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 0.94 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 1723 1670
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.98 0.97
Satd. Flow (perm) 1770 3505 1583 1770 3539 1583 1723 1670
Peak-hour factor, PHF 0.85 0.85 0.85 0.86 0.94 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 8 2261 12 56 2682 58 29 16 34 21 6 9
RTOR Reduction (vph) 0 0 4 0 0 16 0 18 0 0 8 0
Lane Group Flow (vph) 8 2261 8 56 2682 42 0 61 0 0 28 0
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 6% 2% 12%
Turn Type Prot NA Perm Prot NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 3 3
Permitted Phases 6 2
Actuated Green, G (s) 1.5 102.6 102.6 6.5 107.6 107.6 7.8 5.9
Effective Green, g (s) 1.5 102.6 102.6 6.5 107.6 107.6 7.8 5.9
Actuated g/C Ratio 0.01 0.68 0.68 0.04 0.72 0.72 0.05 0.04
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 17 2392 1080 76 2533 1133 89 65
v/s Ratio Prot 0.00 0.65 c0.03 c0.76 c0.04 c0.02
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.47 0.95 0.01 0.74 1.06 0.04 0.69 0.44
Uniform Delay, d1 74.0 21.3 7.6 71.1 21.4 6.2 70.0 70.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.2 8.7 0.0 30.7 35.9 0.0 19.6 4.6
Delay (s) 93.2 30.0 7.6 101.7 57.3 6.2 89.7 75.2
Level of Service F C A F E A F E
Approach Delay (s) 30.1 57.1 89.7 75.2
Approach LOS C E F E

Intersection Summary
HCM 2000 Control Delay 45.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 150.3 Sum of lost time (s) 27.5
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 3 174 1957 17 37 1346 105 44 1 75 166 18
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99
Frt 0.850 0.850 0.852 0.923
Flt Protected 0.950 0.950 0.950 0.950 0.983
Satd. Flow (prot) 0 1770 3438 1468 1736 3406 1346 1612 1528 0 1681 1589
Flt Permitted 0.064 0.055 0.950 0.950 0.983
Satd. Flow (perm) 0 119 3438 1468 100 3406 1346 1612 1528 0 1681 1589
Satd. Flow (RTOR) 136 187 88 32
Adj. Flow (vph) 4 205 2082 20 44 1432 124 52 1 88 195 21
Lane Group Flow (vph) 0 209 2082 20 44 1432 124 52 89 0 148 140
Turn Type D.P+P D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 1 6 5 2 4 4 8 8
Permitted Phases 2 2 6 6 2
Total Split (s) 22.0 22.0 78.0 78.0 15.0 71.0 71.0 18.0 18.0 29.0 29.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Act Effct Green (s) 76.6 72.2 72.2 78.1 61.8 61.8 9.3 9.3 16.3 16.3
Actuated g/C Ratio 0.59 0.56 0.56 0.60 0.48 0.48 0.07 0.07 0.13 0.13
v/c Ratio 0.83 1.09 0.02 0.30 0.88 0.17 0.45 0.47 0.70 0.61
Control Delay 61.0 77.5 0.1 15.6 38.9 0.8 73.4 20.5 73.0 53.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.0 77.5 0.1 15.6 38.9 0.8 73.4 20.5 73.0 53.9
LOS E E A B D A E C E D
Approach Delay 75.4 35.3 40.0 63.7
Approach LOS E D D E

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 129.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 58.7 Intersection LOS: E
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard
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Lane Group SBR
Lane Configurations
Volume (vph) 61
Lane Util. Factor 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 0
Flt Permitted
Satd. Flow (perm) 0
Satd. Flow (RTOR)
Adj. Flow (vph) 72
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Total Split (s)
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 3 174 1957 17 37 1346 105 44 1 75 166 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (prot) 1770 3438 1468 1736 3406 1346 1612 1527 1681 1590
Flt Permitted 0.06 1.00 1.00 0.06 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (perm) 120 3438 1468 101 3406 1346 1612 1527 1681 1590
Peak-hour factor, PHF 0.85 0.85 0.94 0.85 0.85 0.94 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 4 205 2082 20 44 1432 124 52 1 88 195 21
RTOR Reduction (vph) 0 0 0 9 0 0 64 0 82 0 0 28
Lane Group Flow (vph) 0 209 2082 11 44 1432 60 52 7 0 148 112
Confl. Peds. (#/hr)
Heavy Vehicles (%) 2% 2% 5% 10% 4% 6% 20% 12% 2% 6% 2% 2%
Turn Type D.P+P D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 1 6 5 2 4 4 8 8
Permitted Phases 2 2 6 6 2
Actuated Green, G (s) 77.7 72.2 72.2 77.7 63.5 63.5 9.3 9.3 16.3 16.3
Effective Green, g (s) 77.7 72.2 72.2 77.7 63.5 63.5 9.3 9.3 16.3 16.3
Actuated g/C Ratio 0.59 0.55 0.55 0.59 0.49 0.49 0.07 0.07 0.12 0.12
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 250 1897 810 128 1653 653 114 108 209 198
v/s Ratio Prot c0.09 c0.61 0.01 0.42 c0.03 0.00 c0.09 0.07
v/s Ratio Perm 0.41 0.01 0.19 0.04
v/c Ratio 0.84 1.10 0.01 0.34 0.87 0.09 0.46 0.07 0.71 0.57
Uniform Delay, d1 37.4 29.3 13.2 29.3 29.9 18.1 58.3 56.7 55.0 53.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.8 52.8 0.0 1.6 5.1 0.1 2.9 0.3 10.5 3.7
Delay (s) 58.2 82.1 13.2 30.9 34.9 18.2 61.2 57.0 65.4 57.6
Level of Service E F B C C B E E E E
Approach Delay (s) 79.3 33.5 58.5 61.6
Approach LOS E C E E

Intersection Summary
HCM 2000 Control Delay 60.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 130.8 Sum of lost time (s) 27.5
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
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Movement SBR
Lane Configurations
Volume (vph) 61
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.85
Adj. Flow (vph) 72
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 1875 35 84 2513 221 52 14 54 201 5 92
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 0.99
Frt 0.850 0.850 0.880 0.904
Flt Protected 0.950 0.950 0.950 0.950 0.984
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 1770 1639 0 1618 1445 0
Flt Permitted 0.051 0.047 0.950 0.950 0.984
Satd. Flow (perm) 95 3505 1583 88 3539 1583 1770 1639 0 1618 1445 0
Satd. Flow (RTOR) 127 127 64 51
Adj. Flow (vph) 286 2206 41 98 2673 260 61 16 64 236 6 108
Lane Group Flow (vph) 286 2206 41 98 2673 260 61 80 0 182 168 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 2 6 6 2
Total Split (s) 20.0 91.0 91.0 15.0 86.0 86.0 15.0 15.0 29.0 29.0
Total Lost Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Act Effct Green (s) 93.0 84.6 84.6 93.0 79.0 79.0 7.8 7.8 19.9 19.9
Actuated g/C Ratio 0.63 0.57 0.57 0.63 0.53 0.53 0.05 0.05 0.13 0.13
v/c Ratio 1.35 1.10 0.04 0.68 1.41 0.29 0.66 0.54 0.84 0.71
Control Delay 219.5 84.0 0.1 49.3 218.3 10.4 100.0 36.0 92.6 58.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 219.5 84.0 0.1 49.3 218.3 10.4 100.0 36.0 92.6 58.7
LOS F F A D F B F D F E
Approach Delay 97.9 195.0 63.7 76.3
Approach LOS F F E E

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 147.7
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.41
Intersection Signal Delay: 144.5 Intersection LOS: F
Intersection Capacity Utilization 115.7% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 1875 35 84 2513 221 52 14 54 201 5 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (prot) 1770 3505 1583 1770 3539 1583 1770 1639 1618 1444
Flt Permitted 0.05 1.00 1.00 0.05 1.00 1.00 0.95 1.00 0.95 0.98
Satd. Flow (perm) 94 3505 1583 88 3539 1583 1770 1639 1618 1444
Peak-hour factor, PHF 0.85 0.85 0.85 0.86 0.94 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 286 2206 41 98 2673 260 61 16 64 236 6 108
RTOR Reduction (vph) 0 0 18 0 0 59 0 61 0 0 44 0
Lane Group Flow (vph) 286 2206 23 98 2673 201 61 19 0 182 124 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 2% 2% 6% 2% 12%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 2 6 6 2
Actuated Green, G (s) 92.5 84.6 84.6 92.5 79.0 79.0 7.8 7.8 19.9 19.9
Effective Green, g (s) 92.5 84.6 84.6 92.5 79.0 79.0 7.8 7.8 19.9 19.9
Actuated g/C Ratio 0.63 0.57 0.57 0.63 0.53 0.53 0.05 0.05 0.13 0.13
Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 2007 906 145 1892 846 93 86 217 194
v/s Ratio Prot c0.12 c0.63 0.04 c0.76 c0.03 0.01 c0.11 0.09
v/s Ratio Perm 0.72 0.01 0.39 0.13
v/c Ratio 1.35 1.10 0.03 0.68 1.41 0.24 0.66 0.23 0.84 0.64
Uniform Delay, d1 51.9 31.5 13.7 37.5 34.3 18.3 68.6 67.1 62.3 60.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 184.9 53.0 0.0 11.8 189.0 0.1 15.4 1.3 23.7 6.7
Delay (s) 236.8 84.5 13.7 49.3 223.3 18.4 84.1 68.4 86.0 67.2
Level of Service F F B D F B F E F E
Approach Delay (s) 100.6 200.1 75.2 77.0
Approach LOS F F E E

Intersection Summary
HCM 2000 Control Delay 148.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 147.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 115.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 598 351 293 372 275 265
Lane Util. Factor 0.97 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1583 1770 3539 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1583 1770 3539 3539 1583
Satd. Flow (RTOR) 410 312
Adj. Flow (vph) 704 413 345 438 324 312
Lane Group Flow (vph) 704 413 345 438 324 312
Turn Type NA Free Prot NA NA Free
Protected Phases 4 1 6 2
Permitted Phases Free Free
Total Split (s) 36.5 36.5 83.5 47.0
Total Lost Time (s) 6.5 6.5 7.0 7.0
Act Effct Green (s) 22.7 80.8 21.9 44.3 15.8 80.8
Actuated g/C Ratio 0.28 1.00 0.27 0.55 0.20 1.00
v/c Ratio 0.73 0.26 0.72 0.23 0.47 0.20
Control Delay 31.7 0.4 36.6 10.2 33.5 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 0.4 36.6 10.2 33.5 0.3
LOS C A D B C A
Approach Delay 20.1 21.8 17.2
Approach LOS C C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 80.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 19.9 Intersection LOS: B
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 598 351 293 372 275 265
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 4.0 6.5 7.0 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1583 1770 3539 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1583 1770 3539 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 704 413 345 438 324 312
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 704 413 345 438 324 312
Turn Type NA Free Prot NA NA Free
Protected Phases 4 1 6 2
Permitted Phases Free Free
Actuated Green, G (s) 22.7 80.5 21.9 44.3 15.9 80.5
Effective Green, g (s) 22.7 80.5 21.9 44.3 15.9 80.5
Actuated g/C Ratio 0.28 1.00 0.27 0.55 0.20 1.00
Clearance Time (s) 6.5 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 968 1583 481 1947 699 1583
v/s Ratio Prot c0.21 c0.19 0.12 c0.09
v/s Ratio Perm 0.26 0.20
v/c Ratio 0.73 0.26 0.72 0.22 0.46 0.20
Uniform Delay, d1 26.1 0.0 26.5 9.3 28.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.4 5.1 0.1 0.5 0.3
Delay (s) 28.9 0.4 31.6 9.3 29.0 0.3
Level of Service C A C A C A
Approach Delay (s) 18.3 19.1 14.9
Approach LOS B B B

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 80.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 477 411 441 307 482 797
Lane Util. Factor 0.97 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1583 1770 3539 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1583 1770 3539 3539 1583
Satd. Flow (RTOR) 484 784
Adj. Flow (vph) 561 484 519 361 567 938
Lane Group Flow (vph) 561 484 519 361 567 938
Turn Type NA Free Prot NA NA Free
Protected Phases 4 1 6 2
Permitted Phases Free Free
Total Split (s) 36.5 36.5 83.5 47.0
Total Lost Time (s) 6.5 6.5 7.0 7.0
Act Effct Green (s) 20.1 91.3 30.3 57.6 20.8 91.3
Actuated g/C Ratio 0.22 1.00 0.33 0.63 0.23 1.00
v/c Ratio 0.74 0.31 0.89 0.16 0.71 0.59
Control Delay 40.2 0.5 49.7 7.6 38.0 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.2 0.5 49.7 7.6 38.0 1.6
LOS D A D A D A
Approach Delay 21.8 32.4 15.3
Approach LOS C C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 91.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 477 411 441 307 482 797
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 4.0 6.5 7.0 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1583 1770 3539 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1583 1770 3539 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 561 484 519 361 567 938
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 561 484 519 361 567 938
Turn Type NA Free Prot NA NA Free
Protected Phases 4 1 6 2
Permitted Phases Free Free
Actuated Green, G (s) 20.1 91.2 30.3 57.6 20.8 91.2
Effective Green, g (s) 20.1 91.2 30.3 57.6 20.8 91.2
Actuated g/C Ratio 0.22 1.00 0.33 0.63 0.23 1.00
Clearance Time (s) 6.5 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 756 1583 588 2235 807 1583
v/s Ratio Prot 0.16 c0.29 0.10 0.16
v/s Ratio Perm 0.31 c0.59
v/c Ratio 0.74 0.31 0.88 0.16 0.70 0.59
Uniform Delay, d1 33.1 0.0 28.8 6.9 32.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.5 14.6 0.0 2.8 1.6
Delay (s) 37.1 0.5 43.3 6.9 35.1 1.6
Level of Service D A D A D A
Approach Delay (s) 20.1 28.4 14.3
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 91.2 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 851 81 631 36 58 45 588 460 20 44 339 503
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.934 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 742 53 209 592
Adj. Flow (vph) 1001 95 742 42 68 53 692 541 24 52 399 592
Lane Group Flow (vph) 1001 95 742 42 121 0 692 541 24 52 399 592
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 46.0 46.0 15.0 15.0 34.0 44.0 44.0 15.0 25.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 36.9 40.1 114.7 8.3 8.2 25.9 38.2 38.2 8.1 17.1 114.7
Actuated g/C Ratio 0.32 0.35 1.00 0.07 0.07 0.23 0.33 0.33 0.07 0.15 1.00
v/c Ratio 0.91 0.15 0.47 0.33 0.42 0.89 0.46 0.04 0.21 0.76 0.37
Control Delay 50.2 28.7 1.0 60.3 35.7 58.6 33.2 0.1 54.8 57.8 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 28.7 1.0 60.3 35.7 58.6 33.2 0.1 54.8 57.8 0.7
LOS D C A E D E C A D E A
Approach Delay 29.2 42.0 46.5 25.2
Approach LOS C D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 114.7
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 33.8 Intersection LOS: C
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 851 81 631 36 58 45 588 460 20 44 339 503
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1001 95 742 42 68 53 692 541 24 52 399 592
RTOR Reduction (vph) 0 0 0 0 49 0 0 0 16 0 0 0
Lane Group Flow (vph) 1001 95 742 42 72 0 692 541 8 52 399 592
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 36.9 40.1 117.5 6.4 9.6 25.9 38.2 38.2 6.3 18.6 117.5
Effective Green, g (s) 36.9 40.1 117.5 6.4 9.6 25.9 38.2 38.2 6.3 18.6 117.5
Actuated g/C Ratio 0.31 0.34 1.00 0.05 0.08 0.22 0.33 0.33 0.05 0.16 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1078 635 1583 96 270 756 1150 514 184 560 1583
v/s Ratio Prot c0.29 0.05 0.02 0.02 c0.20 0.15 0.02 c0.11
v/s Ratio Perm c0.47 0.00 0.37
v/c Ratio 0.93 0.15 0.47 0.44 0.27 0.92 0.47 0.02 0.28 0.71 0.37
Uniform Delay, d1 39.0 26.9 0.0 53.8 50.7 44.7 31.6 26.9 53.4 46.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.4 0.1 1.0 3.2 0.5 15.6 0.3 0.0 0.8 4.3 0.7
Delay (s) 52.4 27.0 1.0 57.0 51.2 60.4 31.9 26.9 54.3 51.2 0.7
Level of Service D C A E D E C C D D A
Approach Delay (s) 30.3 52.7 47.5 22.7
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 117.5 Sum of lost time (s) 26.5
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 821 189 839 158 294 50 763 425 61 304 548 1016
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.978 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 583 14 228 637
Adj. Flow (vph) 966 222 987 186 346 59 898 500 72 358 645 1195
Lane Group Flow (vph) 966 222 987 186 405 0 898 500 72 358 645 1195
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 36.0 27.0 27.0 18.0 31.0 33.0 33.0 23.0 25.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 29.5 24.7 110.0 16.3 11.5 24.5 27.2 27.2 15.3 18.0 110.0
Actuated g/C Ratio 0.27 0.22 1.00 0.15 0.10 0.22 0.25 0.25 0.14 0.16 1.00
v/c Ratio 1.05 0.53 0.62 0.71 1.08 1.18 0.57 0.13 0.75 1.11 0.75
Control Delay 83.2 44.1 1.9 59.3 115.6 131.1 39.7 0.5 55.9 115.5 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.2 44.1 1.9 59.3 115.6 131.1 39.7 0.5 55.9 115.5 3.4
LOS F D A E F F D A E F A
Approach Delay 42.3 97.9 93.6 44.8
Approach LOS D F F D

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 60.0 Intersection LOS: E
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 821 189 839 158 294 50 763 425 61 304 548 1016
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 966 222 987 186 346 59 898 500 72 358 645 1195
RTOR Reduction (vph) 0 0 0 0 13 0 0 0 54 0 0 0
Lane Group Flow (vph) 966 222 987 186 392 0 898 500 18 358 645 1195
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 29.5 24.7 110.0 16.3 11.5 24.5 27.2 27.2 15.3 18.0 110.0
Effective Green, g (s) 29.5 24.7 110.0 16.3 11.5 24.5 27.2 27.2 15.3 18.0 110.0
Actuated g/C Ratio 0.27 0.22 1.00 0.15 0.10 0.22 0.25 0.25 0.14 0.16 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 920 418 1583 262 361 764 875 391 477 579 1583
v/s Ratio Prot c0.28 0.12 0.11 0.11 c0.26 0.14 0.10 c0.18
v/s Ratio Perm 0.62 0.01 c0.75
v/c Ratio 1.05 0.53 0.62 0.71 1.09 1.18 0.57 0.05 0.75 1.11 0.75
Uniform Delay, d1 40.2 37.6 0.0 44.6 49.2 42.8 36.3 31.5 45.5 46.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.7 1.3 1.9 8.5 72.8 92.4 0.9 0.0 6.5 72.7 3.4
Delay (s) 83.9 38.9 1.9 53.1 122.0 135.2 37.2 31.6 52.1 118.7 3.4
Level of Service F D A D F F D C D F A
Approach Delay (s) 42.1 100.3 96.8 45.2
Approach LOS D F F D

Intersection Summary
HCM 2000 Control Delay 61.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 925 81 693 36 58 45 637 460 20 44 339 555
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.934 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 815 53 209 653
Adj. Flow (vph) 1088 95 815 42 68 53 749 541 24 52 399 653
Lane Group Flow (vph) 1088 95 815 42 121 0 749 541 24 52 399 653
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 48.0 47.0 16.0 15.0 35.0 42.0 42.0 15.0 22.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 40.0 42.7 117.4 8.6 8.2 27.6 37.7 37.7 8.1 15.0 117.4
Actuated g/C Ratio 0.34 0.36 1.00 0.07 0.07 0.24 0.32 0.32 0.07 0.13 1.00
v/c Ratio 0.93 0.14 0.51 0.32 0.43 0.93 0.48 0.04 0.22 0.88 0.41
Control Delay 52.1 27.8 1.2 59.6 35.9 62.6 35.0 0.1 55.3 72.3 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.1 27.8 1.2 59.6 35.9 62.6 35.0 0.1 55.3 72.3 0.8
LOS D C A E D E D A E E A
Approach Delay 30.2 42.0 50.1 29.2
Approach LOS C D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 36.1 Intersection LOS: D
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 925 81 693 36 58 45 637 460 20 44 339 555
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1088 95 815 42 68 53 749 541 24 52 399 653
RTOR Reduction (vph) 0 0 0 0 49 0 0 0 16 0 0 0
Lane Group Flow (vph) 1088 95 815 42 72 0 749 541 8 52 399 653
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 39.9 42.7 120.2 6.9 9.7 27.6 37.7 37.7 6.4 16.5 120.2
Effective Green, g (s) 39.9 42.7 120.2 6.9 9.7 27.6 37.7 37.7 6.4 16.5 120.2
Actuated g/C Ratio 0.33 0.36 1.00 0.06 0.08 0.23 0.31 0.31 0.05 0.14 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1139 661 1583 101 266 788 1109 496 182 485 1583
v/s Ratio Prot c0.32 0.05 0.02 0.02 c0.22 0.15 0.02 c0.11
v/s Ratio Perm c0.51 0.00 0.41
v/c Ratio 0.96 0.14 0.51 0.42 0.27 0.95 0.49 0.02 0.29 0.82 0.41
Uniform Delay, d1 39.3 26.3 0.0 54.7 51.9 45.6 33.4 28.4 54.7 50.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.9 0.1 1.2 2.8 0.6 20.8 0.3 0.0 0.9 10.8 0.8
Delay (s) 56.2 26.4 1.2 57.5 52.5 66.5 33.8 28.5 55.6 61.2 0.8
Level of Service E C A E D E C C E E A
Approach Delay (s) 32.3 53.8 52.3 25.2
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.2 Sum of lost time (s) 26.5
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 904 189 917 158 294 50 857 425 61 304 548 1122
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.978 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 617 16 251 603
Adj. Flow (vph) 1064 222 1079 186 346 59 1008 500 72 358 645 1320
Lane Group Flow (vph) 1064 222 1079 186 405 0 1008 500 72 358 645 1320
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 31.0 31.0 20.0 20.0 27.0 34.0 34.0 15.0 22.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 24.5 24.9 99.8 12.9 13.3 20.5 27.0 27.0 8.5 15.0 99.8
Actuated g/C Ratio 0.25 0.25 1.00 0.13 0.13 0.21 0.27 0.27 0.09 0.15 1.00
v/c Ratio 1.26 0.48 0.68 0.81 0.85 1.43 0.52 0.12 1.23 1.21 0.83
Control Delay 161.4 36.3 2.4 69.5 58.6 234.1 33.3 0.4 168.7 150.7 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 161.4 36.3 2.4 69.5 58.6 234.1 33.3 0.4 168.7 150.7 5.5
LOS F D A E E F C A F F A
Approach Delay 77.1 62.0 159.9 71.0
Approach LOS E E F E

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 99.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.43
Intersection Signal Delay: 92.8 Intersection LOS: F
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 904 189 917 158 294 50 857 425 61 304 548 1122
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1064 222 1079 186 346 59 1008 500 72 358 645 1320
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 53 0 0 0
Lane Group Flow (vph) 1064 222 1079 186 391 0 1008 500 19 358 645 1320
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 24.5 24.9 99.8 12.9 13.3 20.5 27.0 27.0 8.5 15.0 99.8
Effective Green, g (s) 24.5 24.9 99.8 12.9 13.3 20.5 27.0 27.0 8.5 15.0 99.8
Actuated g/C Ratio 0.25 0.25 1.00 0.13 0.13 0.21 0.27 0.27 0.09 0.15 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 842 464 1583 228 461 705 957 428 292 531 1583
v/s Ratio Prot c0.31 0.12 0.11 0.11 c0.29 0.14 0.10 0.18
v/s Ratio Perm 0.68 0.01 c0.83
v/c Ratio 1.26 0.48 0.68 0.82 0.85 1.43 0.52 0.05 1.23 1.21 0.83
Uniform Delay, d1 37.6 31.9 0.0 42.3 42.3 39.6 30.9 26.9 45.6 42.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 128.1 0.8 2.4 19.7 13.6 201.6 0.5 0.0 128.2 113.0 5.3
Delay (s) 165.8 32.7 2.4 62.0 55.8 241.2 31.4 26.9 173.9 155.4 5.3
Level of Service F C A E E F C C F F A
Approach Delay (s) 78.7 57.8 165.1 73.0
Approach LOS E E F E

Intersection Summary
HCM 2000 Control Delay 94.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 99.8 Sum of lost time (s) 26.5
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
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Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 936 81 697 36 58 45 631 484 20 44 357 539
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.934 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 820 53 209 634
Adj. Flow (vph) 1101 95 820 42 68 53 742 569 24 52 420 634
Lane Group Flow (vph) 1101 95 820 42 121 0 742 569 24 52 420 634
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 48.0 46.0 17.0 15.0 35.0 42.0 42.0 15.0 22.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 40.2 42.7 117.5 8.8 8.2 27.6 37.6 37.6 8.1 15.0 117.5
Actuated g/C Ratio 0.34 0.36 1.00 0.07 0.07 0.23 0.32 0.32 0.07 0.13 1.00
v/c Ratio 0.94 0.14 0.52 0.32 0.43 0.92 0.50 0.04 0.22 0.93 0.40
Control Delay 53.1 28.0 1.2 58.9 36.0 62.0 35.6 0.1 55.3 79.3 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.1 28.0 1.2 58.9 36.0 62.0 35.6 0.1 55.3 79.3 0.8
LOS D C A E D E D A E E A
Approach Delay 30.8 41.9 49.6 33.1
Approach LOS C D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 117.5
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 37.2 Intersection LOS: D
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 936 81 697 36 58 45 631 484 20 44 357 539
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1101 95 820 42 68 53 742 569 24 52 420 634
RTOR Reduction (vph) 0 0 0 0 49 0 0 0 16 0 0 0
Lane Group Flow (vph) 1101 95 820 42 72 0 742 569 8 52 420 634
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 40.2 42.7 120.3 7.1 9.6 27.6 37.6 37.6 6.4 16.4 120.3
Effective Green, g (s) 40.2 42.7 120.3 7.1 9.6 27.6 37.6 37.6 6.4 16.4 120.3
Actuated g/C Ratio 0.33 0.35 1.00 0.06 0.08 0.23 0.31 0.31 0.05 0.14 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1147 661 1583 104 263 787 1106 494 182 482 1583
v/s Ratio Prot c0.32 0.05 0.02 0.02 c0.22 0.16 0.02 c0.12
v/s Ratio Perm c0.52 0.00 0.40
v/c Ratio 0.96 0.14 0.52 0.40 0.27 0.94 0.51 0.02 0.29 0.87 0.40
Uniform Delay, d1 39.3 26.4 0.0 54.6 52.1 45.6 33.9 28.6 54.8 50.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.5 0.1 1.2 2.6 0.6 19.4 0.4 0.0 0.9 15.8 0.8
Delay (s) 56.8 26.5 1.2 57.1 52.6 65.0 34.3 28.6 55.6 66.7 0.8
Level of Service E C A E D E C C E E A
Approach Delay (s) 32.8 53.8 51.3 28.4
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 37.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.3 Sum of lost time (s) 26.5
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 912 189 928 158 294 50 838 445 61 304 579 1108
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.978 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 633 10 167 625
Adj. Flow (vph) 1073 222 1092 186 346 59 986 524 72 358 681 1304
Lane Group Flow (vph) 1073 222 1092 186 405 0 986 524 72 358 681 1304
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 48.0 39.0 30.0 21.0 46.0 53.0 53.0 28.0 35.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 41.5 36.1 150.0 19.9 14.5 39.5 47.9 47.9 19.6 28.0 150.0
Actuated g/C Ratio 0.28 0.24 1.00 0.13 0.10 0.26 0.32 0.32 0.13 0.19 1.00
v/c Ratio 1.13 0.50 0.69 0.79 1.18 1.09 0.46 0.12 0.80 1.03 0.82
Control Delay 120.5 54.7 2.5 86.0 161.9 108.5 42.8 0.4 76.8 101.9 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 120.5 54.7 2.5 86.0 161.9 108.5 42.8 0.4 76.8 101.9 5.0
LOS F D A F F F D A E F A
Approach Delay 60.4 138.0 81.8 44.1
Approach LOS E F F D

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 66.4 Intersection LOS: E
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2022 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 912 189 928 158 294 50 838 445 61 304 579 1108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1073 222 1092 186 346 59 986 524 72 358 681 1304
RTOR Reduction (vph) 0 0 0 0 9 0 0 0 49 0 0 0
Lane Group Flow (vph) 1073 222 1092 186 396 0 986 524 23 358 681 1304
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 41.5 36.1 150.0 19.9 14.5 39.5 47.9 47.9 19.6 28.0 150.0
Effective Green, g (s) 41.5 36.1 150.0 19.9 14.5 39.5 47.9 47.9 19.6 28.0 150.0
Actuated g/C Ratio 0.28 0.24 1.00 0.13 0.10 0.26 0.32 0.32 0.13 0.19 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 949 448 1583 234 334 904 1130 505 448 660 1583
v/s Ratio Prot c0.31 0.12 0.11 0.11 c0.29 0.15 0.10 c0.19
v/s Ratio Perm 0.69 0.01 c0.82
v/c Ratio 1.13 0.50 0.69 0.79 1.19 1.09 0.46 0.05 0.80 1.03 0.82
Uniform Delay, d1 54.2 49.1 0.0 63.1 67.8 55.2 40.8 35.3 63.3 61.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 72.2 0.9 2.5 16.8 109.7 57.7 0.3 0.0 9.6 43.5 5.0
Delay (s) 126.4 50.0 2.5 79.9 177.4 113.0 41.1 35.3 72.9 104.5 5.0
Level of Service F D A E F F D D E F A
Approach Delay (s) 62.6 146.7 85.6 44.3
Approach LOS E F F D

Intersection Summary
HCM 2000 Control Delay 68.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1010 81 759 36 58 45 680 484 20 44 357 591
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.934 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3306 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 803 53 209 695
Adj. Flow (vph) 1188 95 893 42 68 53 800 569 24 52 420 695
Lane Group Flow (vph) 1188 95 893 42 121 0 800 569 24 52 420 695
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 47.0 47.0 15.0 15.0 34.0 43.0 43.0 15.0 24.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 40.5 43.4 119.3 8.2 8.2 27.5 38.9 38.9 8.1 16.6 119.3
Actuated g/C Ratio 0.34 0.36 1.00 0.07 0.07 0.23 0.33 0.33 0.07 0.14 1.00
v/c Ratio 1.02 0.14 0.56 0.34 0.44 1.01 0.49 0.04 0.22 0.85 0.44
Control Delay 70.7 28.0 1.5 61.4 36.0 80.7 35.0 0.1 55.4 67.5 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.7 28.0 1.5 61.4 36.0 80.7 35.0 0.1 55.4 67.5 0.9
LOS E C A E D F C A E E A
Approach Delay 40.4 42.5 60.6 27.3
Approach LOS D D E C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 119.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 43.1 Intersection LOS: D
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1010 81 759 36 58 45 680 484 20 44 357 591
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3307 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1188 95 893 42 68 53 800 569 24 52 420 695
RTOR Reduction (vph) 0 0 0 0 49 0 0 0 16 0 0 0
Lane Group Flow (vph) 1188 95 893 42 72 0 800 569 8 52 420 695
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 40.5 43.4 121.9 6.6 9.5 27.5 38.9 38.9 6.5 17.9 121.9
Effective Green, g (s) 40.5 43.4 121.9 6.6 9.5 27.5 38.9 38.9 6.5 17.9 121.9
Actuated g/C Ratio 0.33 0.36 1.00 0.05 0.08 0.23 0.32 0.32 0.05 0.15 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1140 663 1583 95 257 774 1129 505 183 519 1583
v/s Ratio Prot c0.35 0.05 0.02 0.02 c0.23 0.16 0.02 c0.12
v/s Ratio Perm c0.56 0.00 0.44
v/c Ratio 1.04 0.14 0.56 0.44 0.28 1.03 0.50 0.02 0.28 0.81 0.44
Uniform Delay, d1 40.7 26.6 0.0 55.9 53.0 47.2 33.7 28.4 55.5 50.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.3 0.1 1.5 3.3 0.6 41.3 0.4 0.0 0.9 9.1 0.9
Delay (s) 79.0 26.7 1.5 59.1 53.6 88.5 34.0 28.4 56.3 59.4 0.9
Level of Service E C A E D F C C E E A
Approach Delay (s) 44.9 55.0 65.2 24.4
Approach LOS D E E C

Intersection Summary
HCM 2000 Control Delay 46.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 121.9 Sum of lost time (s) 26.5
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 995 189 1006 158 294 50 932 445 61 304 579 1214
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 0.850 0.978 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3433 1863 1583 1770 3461 0 3433 3539 1583 3433 3539 1583
Satd. Flow (RTOR) 667 16 251 620
Adj. Flow (vph) 1171 222 1184 186 346 59 1096 524 72 358 681 1428
Lane Group Flow (vph) 1171 222 1184 186 405 0 1096 524 72 358 681 1428
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Total Split (s) 31.0 38.5 15.0 22.5 24.0 31.5 31.5 15.0 22.5
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Act Effct Green (s) 24.5 30.9 98.9 8.5 14.8 17.5 24.5 24.5 8.5 15.5 98.9
Actuated g/C Ratio 0.25 0.31 1.00 0.09 0.15 0.18 0.25 0.25 0.09 0.16 1.00
v/c Ratio 1.38 0.38 0.75 1.22 0.76 1.81 0.60 0.12 1.21 1.23 0.90
Control Delay 208.4 28.8 3.3 186.2 48.7 396.1 36.4 0.4 163.7 154.9 9.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 208.4 28.8 3.3 186.2 48.7 396.1 36.4 0.4 163.7 154.9 9.9
LOS F C A F D F D A F F A
Approach Delay 98.7 92.0 267.8 72.2
Approach LOS F F F E

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 98.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.81
Intersection Signal Delay: 128.3 Intersection LOS: F
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
160: US Route 17/Carrollton Boulevard & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 995 189 1006 158 294 50 932 445 61 304 579 1214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 4.0 6.5 6.5 6.5 7.0 7.0 6.5 7.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 3462 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1171 222 1184 186 346 59 1096 524 72 358 681 1428
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 54 0 0 0
Lane Group Flow (vph) 1171 222 1184 186 391 0 1096 524 18 358 681 1428
Turn Type Prot NA Free Prot NA Prot NA Perm Prot NA Free
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases Free 6 Free
Actuated Green, G (s) 24.5 30.8 98.8 8.5 14.8 17.5 24.5 24.5 8.5 15.5 98.8
Effective Green, g (s) 24.5 30.8 98.8 8.5 14.8 17.5 24.5 24.5 8.5 15.5 98.8
Actuated g/C Ratio 0.25 0.31 1.00 0.09 0.15 0.18 0.25 0.25 0.09 0.16 1.00
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 851 580 1583 152 518 608 877 392 295 555 1583
v/s Ratio Prot c0.34 0.12 0.11 0.11 c0.32 0.15 0.10 0.19
v/s Ratio Perm 0.75 0.01 c0.90
v/c Ratio 1.38 0.38 0.75 1.22 0.76 1.80 0.60 0.05 1.21 1.23 0.90
Uniform Delay, d1 37.1 26.6 0.0 45.1 40.3 40.6 32.8 28.3 45.1 41.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 176.6 0.4 3.3 145.5 6.2 367.7 1.1 0.0 123.2 117.4 8.7
Delay (s) 213.8 27.0 3.3 190.6 46.5 408.4 33.9 28.3 168.3 159.1 8.7
Level of Service F C A F D F C C F F A
Approach Delay (s) 101.0 91.8 276.2 73.4
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 131.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.45
Actuated Cycle Length (s) 98.8 Sum of lost time (s) 26.5
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1106 28 17 434 113
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.956 0.968 0.950 0.950
Satd. Flow (prot) 1715 1726 1583 0 1839 1615 1556 3505 1615 1805 3406 1599
Flt Permitted 0.950 0.956 0.968 0.950 0.950
Satd. Flow (perm) 1715 1726 1583 0 1839 1615 1556 3505 1615 1805 3406 1599
Satd. Flow (RTOR) 137 133 129 140
Adj. Flow (vph) 758 36 107 24 12 56 56 1202 44 28 517 140
Lane Group Flow (vph) 394 400 107 0 36 56 56 1202 44 28 517 140
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 37.0 37.0 37.0 21.0 21.0 21.0 26.0 47.0 47.0 26.0 47.0 47.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 30.3 30.3 30.3 8.2 8.2 9.4 45.3 45.3 7.3 41.0 41.0
Actuated g/C Ratio 0.28 0.28 0.28 0.08 0.08 0.09 0.42 0.42 0.07 0.38 0.38
v/c Ratio 0.82 0.83 0.20 0.26 0.23 0.41 0.82 0.06 0.23 0.40 0.20
Control Delay 53.9 54.4 3.7 55.9 2.2 59.3 35.9 0.1 56.1 28.4 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 54.4 3.7 55.9 2.2 59.3 35.9 0.1 56.1 28.4 5.4
LOS D D A E A E D A E C A
Approach Delay 48.2 23.2 35.7 24.8
Approach LOS D C D C

Intersection Summary
Cycle Length: 131
Actuated Cycle Length: 108
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 36.6 Intersection LOS: D
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1106 28 17 434 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1715 1726 1583 1839 1615 1556 3505 1615 1805 3406 1599
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1715 1726 1583 1839 1615 1556 3505 1615 1805 3406 1599
Peak-hour factor, PHF 0.89 0.69 0.81 0.71 0.67 0.77 0.79 0.92 0.64 0.61 0.84 0.81
Adj. Flow (vph) 758 36 107 24 12 56 56 1202 44 28 517 140
RTOR Reduction (vph) 0 0 78 0 0 53 0 0 26 0 0 87
Lane Group Flow (vph) 394 400 29 0 36 3 56 1202 18 28 517 53
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0% 16% 3% 0% 0% 6% 1%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 30.3 30.3 30.3 6.3 6.3 7.8 45.3 45.3 4.6 42.1 42.1
Effective Green, g (s) 30.3 30.3 30.3 6.3 6.3 7.8 45.3 45.3 4.6 42.1 42.1
Actuated g/C Ratio 0.27 0.27 0.27 0.06 0.06 0.07 0.40 0.40 0.04 0.38 0.38
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 466 428 103 90 108 1417 653 74 1280 601
v/s Ratio Prot 0.23 c0.23 c0.02 c0.04 c0.34 0.02 0.15
v/s Ratio Perm 0.02 0.00 0.01 0.03
v/c Ratio 0.85 0.86 0.07 0.35 0.03 0.52 0.85 0.03 0.38 0.40 0.09
Uniform Delay, d1 38.7 38.8 30.4 50.9 50.0 50.3 30.2 20.1 52.3 25.7 22.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.0 14.5 0.1 2.1 0.2 4.2 6.5 0.1 3.2 0.9 0.3
Delay (s) 52.7 53.3 30.4 52.9 50.1 54.4 36.7 20.2 55.5 26.7 22.8
Level of Service D D C D D D D C E C C
Approach Delay (s) 50.3 51.2 36.9 27.1
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 39.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 112.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 600 16 32 1443 459
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.958 0.974 0.950 0.950
Satd. Flow (prot) 1698 1714 1538 0 1851 1615 1752 3438 1615 1805 3539 1615
Flt Permitted 0.950 0.958 0.974 0.950 0.950
Satd. Flow (perm) 1698 1714 1538 0 1851 1615 1752 3438 1615 1805 3539 1615
Satd. Flow (RTOR) 137 133 129 258
Adj. Flow (vph) 337 24 96 40 36 24 239 698 36 64 1503 478
Lane Group Flow (vph) 179 182 96 0 76 24 239 698 36 64 1503 478
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 37.0 37.0 37.0 21.0 21.0 21.0 26.0 47.0 47.0 26.0 47.0 47.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 17.3 17.3 17.3 10.2 10.2 18.8 53.4 53.4 9.4 40.8 40.8
Actuated g/C Ratio 0.16 0.16 0.16 0.09 0.09 0.17 0.49 0.49 0.09 0.37 0.37
v/c Ratio 0.67 0.67 0.27 0.44 0.09 0.80 0.42 0.04 0.42 1.14 0.63
Control Delay 57.4 57.6 4.1 58.8 0.6 65.8 23.3 0.1 59.2 106.5 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.4 57.6 4.1 58.8 0.6 65.8 23.3 0.1 59.2 106.5 18.5
LOS E E A E A E C A E F B
Approach Delay 46.3 44.8 32.9 84.5
Approach LOS D D C F

Intersection Summary
Cycle Length: 131
Actuated Cycle Length: 109.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 64.4 Intersection LOS: E
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 600 16 32 1443 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1698 1715 1538 1851 1615 1752 3438 1615 1805 3539 1615
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1698 1715 1538 1851 1615 1752 3438 1615 1805 3539 1615
Peak-hour factor, PHF 0.75 0.75 0.80 0.85 0.56 0.58 0.79 0.86 0.44 0.50 0.96 0.96
Adj. Flow (vph) 337 24 96 40 36 24 239 698 36 64 1503 478
RTOR Reduction (vph) 0 0 81 0 0 22 0 0 19 0 0 161
Lane Group Flow (vph) 179 182 15 0 76 2 239 698 17 64 1503 317
Heavy Vehicles (%) 1% 0% 5% 0% 0% 0% 3% 5% 0% 0% 2% 0%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 17.3 17.3 17.3 8.3 8.3 18.8 53.4 53.4 7.8 42.4 42.4
Effective Green, g (s) 17.3 17.3 17.3 8.3 8.3 18.8 53.4 53.4 7.8 42.4 42.4
Actuated g/C Ratio 0.15 0.15 0.15 0.07 0.07 0.17 0.48 0.48 0.07 0.38 0.38
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 264 236 136 119 293 1634 767 125 1336 609
v/s Ratio Prot 0.11 c0.11 c0.04 c0.14 0.20 0.04 c0.42
v/s Ratio Perm 0.01 0.00 0.01 0.20
v/c Ratio 0.69 0.69 0.06 0.56 0.01 0.82 0.43 0.02 0.51 1.12 0.52
Uniform Delay, d1 44.9 45.0 40.6 50.2 48.2 45.1 19.4 15.6 50.4 35.0 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 7.3 0.1 4.9 0.1 15.9 0.8 0.1 3.5 66.5 3.2
Delay (s) 52.2 52.3 40.7 55.1 48.3 61.0 20.2 15.7 53.9 101.5 30.3
Level of Service D D D E D E C B D F C
Approach Delay (s) 49.8 53.5 30.0 83.3
Approach LOS D D C F

Intersection Summary
HCM 2000 Control Delay 63.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 112.3 Sum of lost time (s) 25.5
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1499 28 17 774 113
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.956 0.967 0.950 0.950
Satd. Flow (prot) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.950 0.956 0.967 0.950 0.950
Satd. Flow (perm) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Satd. Flow (RTOR) 138 134 130 133
Adj. Flow (vph) 758 29 102 20 9 51 52 1629 33 20 911 133
Lane Group Flow (vph) 394 393 102 0 29 51 52 1629 33 20 911 133
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 35.0 35.0 35.0 15.0 15.0 15.0 15.0 65.0 65.0 15.0 65.0 65.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 29.3 29.3 29.3 7.7 7.7 8.0 58.6 58.6 6.9 52.4 52.4
Actuated g/C Ratio 0.25 0.25 0.25 0.07 0.07 0.07 0.50 0.50 0.06 0.45 0.45
v/c Ratio 0.94 0.93 0.20 0.25 0.22 0.49 0.93 0.04 0.19 0.60 0.17
Control Delay 76.2 74.4 3.5 61.2 2.3 71.7 39.8 0.1 60.3 28.1 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.2 74.4 3.5 61.2 2.3 71.7 39.8 0.1 60.3 28.1 4.0
LOS E E A E A E D A E C A
Approach Delay 67.1 23.6 40.0 25.7
Approach LOS E C D C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 117.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 42.0 Intersection LOS: D
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1499 28 17 774 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Peak-hour factor, PHF 0.89 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.85
Adj. Flow (vph) 758 29 102 20 9 51 52 1629 33 20 911 133
RTOR Reduction (vph) 0 0 78 0 0 48 0 0 17 0 0 73
Lane Group Flow (vph) 394 393 24 0 29 3 52 1629 16 20 911 60
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 16% 3% 2% 2% 6% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 29.3 29.3 29.3 6.0 6.0 6.7 58.5 58.5 3.0 54.8 54.8
Effective Green, g (s) 29.3 29.3 29.3 6.0 6.0 6.7 58.5 58.5 3.0 54.8 54.8
Actuated g/C Ratio 0.24 0.24 0.24 0.05 0.05 0.05 0.48 0.48 0.02 0.45 0.45
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 402 405 379 88 77 85 1676 757 43 1526 709
v/s Ratio Prot c0.23 0.23 c0.02 c0.03 c0.46 0.01 0.27
v/s Ratio Perm 0.02 0.00 0.01 0.04
v/c Ratio 0.98 0.97 0.06 0.33 0.03 0.61 0.97 0.02 0.47 0.60 0.08
Uniform Delay, d1 46.2 46.1 35.9 56.2 55.4 56.5 31.1 16.8 58.9 25.4 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.5 36.8 0.1 2.2 0.2 12.3 15.8 0.0 7.8 0.6 0.1
Delay (s) 85.7 82.9 36.0 58.4 55.6 68.9 46.9 16.8 66.6 26.1 19.4
Level of Service F F D E E E D B E C B
Approach Delay (s) 78.8 56.6 46.9 26.0
Approach LOS E E D C

Intersection Summary
HCM 2000 Control Delay 48.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 122.3 Sum of lost time (s) 25.5
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1103 16 32 2040 459
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.958 0.970 0.950 0.950
Satd. Flow (prot) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.950 0.958 0.970 0.950 0.950
Satd. Flow (perm) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Satd. Flow (RTOR) 164 160 113 248
Adj. Flow (vph) 298 21 91 40 24 16 222 1283 19 38 2125 478
Lane Group Flow (vph) 158 161 91 0 64 16 222 1283 19 38 2125 478
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 22.0 22.0 22.0 15.0 15.0 15.0 23.0 98.0 98.0 15.0 90.0 90.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 15.6 15.6 15.6 8.2 8.2 17.0 94.9 94.9 7.8 83.2 83.2
Actuated g/C Ratio 0.11 0.11 0.11 0.06 0.06 0.12 0.65 0.65 0.05 0.57 0.57
v/c Ratio 0.88 0.89 0.29 0.63 0.07 1.09 0.58 0.02 0.40 1.06 0.48
Control Delay 107.0 108.9 2.4 96.0 0.6 148.8 17.5 0.0 81.0 69.3 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 107.0 108.9 2.4 96.0 0.6 148.8 17.5 0.0 81.0 69.3 10.4
LOS F F A F A F B A F E B
Approach Delay 84.5 76.9 36.4 58.8
Approach LOS F E D E

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 146.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 54.0 Intersection LOS: D
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
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Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1103 16 32 2040 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.86 0.85 0.85 0.96 0.96
Adj. Flow (vph) 298 21 91 40 24 16 222 1283 19 38 2125 478
RTOR Reduction (vph) 0 0 81 0 0 15 0 0 7 0 0 108
Lane Group Flow (vph) 158 161 10 0 64 1 222 1283 12 38 2125 370
Heavy Vehicles (%) 2% 2% 5% 2% 2% 2% 3% 5% 2% 2% 2% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 15.6 15.6 15.6 6.6 6.6 17.0 94.9 94.9 6.6 84.5 84.5
Effective Green, g (s) 15.6 15.6 15.6 6.6 6.6 17.0 94.9 94.9 6.6 84.5 84.5
Actuated g/C Ratio 0.10 0.10 0.10 0.04 0.04 0.11 0.64 0.64 0.04 0.57 0.57
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 175 177 160 79 70 199 2186 1006 78 2004 896
v/s Ratio Prot 0.09 c0.09 c0.04 c0.13 0.37 0.02 c0.60
v/s Ratio Perm 0.01 0.00 0.01 0.23
v/c Ratio 0.90 0.91 0.06 0.81 0.01 1.12 0.59 0.01 0.49 1.06 0.41
Uniform Delay, d1 66.1 66.1 60.2 70.7 68.2 66.1 15.8 10.0 69.6 32.3 18.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.3 42.2 0.2 44.5 0.1 98.2 0.4 0.0 4.7 38.3 0.3
Delay (s) 107.3 108.3 60.3 115.2 68.2 164.3 16.2 10.0 74.4 70.7 18.6
Level of Service F F E F E F B A E E B
Approach Delay (s) 97.3 105.8 37.7 61.3
Approach LOS F F D E

Intersection Summary
HCM 2000 Control Delay 57.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 149.2 Sum of lost time (s) 25.5
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1573 28 17 826 113
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.956 0.967 0.950 0.950
Satd. Flow (prot) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.950 0.956 0.967 0.950 0.950
Satd. Flow (perm) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Satd. Flow (RTOR) 138 134 130 133
Adj. Flow (vph) 758 29 102 20 9 51 52 1710 33 20 972 133
Lane Group Flow (vph) 394 393 102 0 29 51 52 1710 33 20 972 133
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 35.0 35.0 35.0 15.0 15.0 15.0 15.0 65.0 65.0 15.0 65.0 65.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 29.3 29.3 29.3 7.7 7.7 8.0 58.6 58.6 6.9 52.4 52.4
Actuated g/C Ratio 0.25 0.25 0.25 0.07 0.07 0.07 0.50 0.50 0.06 0.45 0.45
v/c Ratio 0.94 0.93 0.20 0.25 0.22 0.49 0.98 0.04 0.19 0.64 0.17
Control Delay 76.2 74.4 3.5 61.2 2.3 71.7 47.0 0.1 60.3 29.0 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.2 74.4 3.5 61.2 2.3 71.7 47.0 0.1 60.3 29.0 4.0
LOS E E A E A E D A E C A
Approach Delay 67.1 23.6 46.8 26.6
Approach LOS E C D C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 117.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 45.1 Intersection LOS: D
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Rd/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
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Timing Plan: AM Peak Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1573 28 17 826 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Peak-hour factor, PHF 0.89 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.85
Adj. Flow (vph) 758 29 102 20 9 51 52 1710 33 20 972 133
RTOR Reduction (vph) 0 0 78 0 0 48 0 0 17 0 0 73
Lane Group Flow (vph) 394 393 24 0 29 3 52 1710 16 20 972 60
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 16% 3% 2% 2% 6% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 29.3 29.3 29.3 6.0 6.0 6.7 58.5 58.5 3.0 54.8 54.8
Effective Green, g (s) 29.3 29.3 29.3 6.0 6.0 6.7 58.5 58.5 3.0 54.8 54.8
Actuated g/C Ratio 0.24 0.24 0.24 0.05 0.05 0.05 0.48 0.48 0.02 0.45 0.45
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 402 405 379 88 77 85 1676 757 43 1526 709
v/s Ratio Prot c0.23 0.23 c0.02 c0.03 c0.49 0.01 0.29
v/s Ratio Perm 0.02 0.00 0.01 0.04
v/c Ratio 0.98 0.97 0.06 0.33 0.03 0.61 1.02 0.02 0.47 0.64 0.08
Uniform Delay, d1 46.2 46.1 35.9 56.2 55.4 56.5 31.9 16.8 58.9 26.1 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.5 36.8 0.1 2.2 0.2 12.3 27.2 0.0 7.8 0.9 0.1
Delay (s) 85.7 82.9 36.0 58.4 55.6 68.9 59.1 16.8 66.6 26.9 19.4
Level of Service F F D E E E E B E C B
Approach Delay (s) 78.8 56.6 58.6 26.8
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 54.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 122.3 Sum of lost time (s) 25.5
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1186 16 32 2146 459
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.958 0.970 0.950 0.950
Satd. Flow (prot) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.950 0.958 0.970 0.950 0.950
Satd. Flow (perm) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Satd. Flow (RTOR) 120 116 113 303
Adj. Flow (vph) 298 21 91 40 24 16 222 1379 19 38 2235 540
Lane Group Flow (vph) 158 161 91 0 64 16 222 1379 19 38 2235 540
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 17.0 17.0 17.0 15.0 15.0 15.0 20.0 103.0 103.0 15.0 98.0 98.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 11.0 11.0 11.0 8.2 8.2 14.0 99.8 99.8 7.8 91.2 91.2
Actuated g/C Ratio 0.07 0.07 0.07 0.06 0.06 0.10 0.68 0.68 0.05 0.62 0.62
v/c Ratio 1.25 1.27 0.40 0.64 0.08 1.33 0.59 0.02 0.40 1.02 0.49
Control Delay 217.6 221.1 9.8 96.4 0.8 233.1 15.5 0.0 81.1 52.4 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217.6 221.1 9.8 96.4 0.8 233.1 15.5 0.0 81.1 52.4 8.0
LOS F F A F A F B A F D A
Approach Delay 172.9 77.2 45.1 44.2
Approach LOS F E D D

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 147
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.33
Intersection Signal Delay: 55.8 Intersection LOS: E
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road/Driveway
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1186 16 32 2146 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.86 0.85 0.85 0.96 0.85
Adj. Flow (vph) 298 21 91 40 24 16 222 1379 19 38 2235 540
RTOR Reduction (vph) 0 0 84 0 0 15 0 0 6 0 0 116
Lane Group Flow (vph) 158 161 7 0 64 1 222 1379 13 38 2235 424
Heavy Vehicles (%) 2% 2% 5% 2% 2% 2% 3% 5% 2% 2% 2% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 11.0 11.0 11.0 6.7 6.7 14.0 99.8 99.8 6.6 92.4 92.4
Effective Green, g (s) 11.0 11.0 11.0 6.7 6.7 14.0 99.8 99.8 6.6 92.4 92.4
Actuated g/C Ratio 0.07 0.07 0.07 0.04 0.04 0.09 0.67 0.67 0.04 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 124 113 80 70 163 2293 1056 78 2185 977
v/s Ratio Prot 0.09 c0.09 c0.04 c0.13 0.40 0.02 c0.63
v/s Ratio Perm 0.00 0.00 0.01 0.27
v/c Ratio 1.28 1.30 0.06 0.80 0.01 1.36 0.60 0.01 0.49 1.02 0.43
Uniform Delay, d1 69.3 69.3 64.5 70.8 68.3 67.8 13.8 8.4 69.8 28.6 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 176.1 181.1 0.2 41.8 0.1 197.2 0.4 0.0 4.7 25.3 0.3
Delay (s) 245.4 250.4 64.7 112.6 68.3 265.0 14.3 8.4 74.6 53.9 15.3
Level of Service F F E F E F B A E D B
Approach Delay (s) 207.3 103.7 48.6 46.8
Approach LOS F F D D

Intersection Summary
HCM 2000 Control Delay 61.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 149.6 Sum of lost time (s) 25.5
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1617 28 17 821 113
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.956 0.967 0.950 0.950
Satd. Flow (prot) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.950 0.956 0.967 0.950 0.950
Satd. Flow (perm) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Satd. Flow (RTOR) 129 125 121 133
Adj. Flow (vph) 758 29 102 20 9 51 52 1758 33 20 966 133
Lane Group Flow (vph) 394 393 102 0 29 51 52 1758 33 20 966 133
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 37.0 37.0 37.0 15.0 15.0 15.0 15.0 73.0 73.0 15.0 73.0 73.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 31.3 31.3 31.3 7.7 7.7 8.1 66.6 66.6 7.0 63.0 63.0
Actuated g/C Ratio 0.24 0.24 0.24 0.06 0.06 0.06 0.51 0.51 0.05 0.48 0.48
v/c Ratio 0.98 0.97 0.21 0.27 0.24 0.54 0.98 0.04 0.21 0.58 0.16
Control Delay 89.0 87.1 4.4 68.6 2.7 82.6 49.2 0.1 67.4 27.3 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.0 87.1 4.4 68.6 2.7 82.6 49.2 0.1 67.4 27.3 3.7
LOS F F A E A F D A E C A
Approach Delay 78.4 26.6 49.3 25.2
Approach LOS E C D C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 129.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 48.6 Intersection LOS: D
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1617 28 17 821 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Peak-hour factor, PHF 0.89 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.85
Adj. Flow (vph) 758 29 102 20 9 51 52 1758 33 20 966 133
RTOR Reduction (vph) 0 0 78 0 0 49 0 0 17 0 0 69
Lane Group Flow (vph) 394 393 24 0 29 2 52 1758 16 20 966 64
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 16% 3% 2% 2% 6% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 31.3 31.3 31.3 6.1 6.1 6.7 66.6 66.6 4.5 64.4 64.4
Effective Green, g (s) 31.3 31.3 31.3 6.1 6.1 6.7 66.6 66.6 4.5 64.4 64.4
Actuated g/C Ratio 0.23 0.23 0.23 0.05 0.05 0.05 0.50 0.50 0.03 0.48 0.48
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 392 394 369 81 72 77 1742 786 59 1636 760
v/s Ratio Prot c0.23 0.23 c0.02 c0.03 c0.50 0.01 0.28
v/s Ratio Perm 0.02 0.00 0.01 0.04
v/c Ratio 1.01 1.00 0.06 0.36 0.03 0.68 1.01 0.02 0.34 0.59 0.08
Uniform Delay, d1 51.4 51.3 40.0 62.1 61.1 62.6 33.7 17.1 63.3 25.2 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.7 44.4 0.1 2.7 0.2 20.9 23.8 0.0 3.4 0.6 0.0
Delay (s) 98.1 95.7 40.0 64.8 61.3 83.5 57.5 17.1 66.7 25.8 18.9
Level of Service F F D E E F E B E C B
Approach Delay (s) 90.4 62.6 57.5 25.7
Approach LOS F E E C

Intersection Summary
HCM 2000 Control Delay 56.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
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Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1201 16 32 2174 459
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.958 0.970 0.950 0.950
Satd. Flow (prot) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.950 0.958 0.970 0.950 0.950
Satd. Flow (perm) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Satd. Flow (RTOR) 120 116 113 264
Adj. Flow (vph) 298 21 91 40 24 16 222 1397 19 38 2265 478
Lane Group Flow (vph) 158 161 91 0 64 16 222 1397 19 38 2265 478
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 17.0 17.0 17.0 15.0 15.0 15.0 20.0 103.0 103.0 15.0 98.0 98.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 11.0 11.0 11.0 8.2 8.2 14.0 99.8 99.8 7.8 91.2 91.2
Actuated g/C Ratio 0.07 0.07 0.07 0.06 0.06 0.10 0.68 0.68 0.05 0.62 0.62
v/c Ratio 1.25 1.27 0.40 0.64 0.08 1.33 0.60 0.02 0.40 1.03 0.44
Control Delay 217.6 221.1 9.8 96.4 0.8 233.1 15.6 0.0 81.1 56.5 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217.6 221.1 9.8 96.4 0.8 233.1 15.6 0.0 81.1 56.5 7.6
LOS F F A F A F B A F E A
Approach Delay 172.9 77.2 44.9 48.4
Approach LOS F E D D

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 147
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.33
Intersection Signal Delay: 58.1 Intersection LOS: E
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road / State Route 669/Driveway2022 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1201 16 32 2174 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.86 0.85 0.85 0.96 0.96
Adj. Flow (vph) 298 21 91 40 24 16 222 1397 19 38 2265 478
RTOR Reduction (vph) 0 0 84 0 0 15 0 0 6 0 0 101
Lane Group Flow (vph) 158 161 7 0 64 1 222 1397 13 38 2265 377
Heavy Vehicles (%) 2% 2% 5% 2% 2% 2% 3% 5% 2% 2% 2% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 11.0 11.0 11.0 6.7 6.7 14.0 99.8 99.8 6.6 92.4 92.4
Effective Green, g (s) 11.0 11.0 11.0 6.7 6.7 14.0 99.8 99.8 6.6 92.4 92.4
Actuated g/C Ratio 0.07 0.07 0.07 0.04 0.04 0.09 0.67 0.67 0.04 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 124 113 80 70 163 2293 1056 78 2185 977
v/s Ratio Prot 0.09 c0.09 c0.04 c0.13 0.41 0.02 c0.64
v/s Ratio Perm 0.00 0.00 0.01 0.24
v/c Ratio 1.28 1.30 0.06 0.80 0.01 1.36 0.61 0.01 0.49 1.04 0.39
Uniform Delay, d1 69.3 69.3 64.5 70.8 68.3 67.8 14.0 8.4 69.8 28.6 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 176.1 181.1 0.2 41.8 0.1 197.2 0.5 0.0 4.7 29.5 0.3
Delay (s) 245.4 250.4 64.7 112.6 68.3 265.0 14.4 8.4 74.6 58.1 14.6
Level of Service F F E F E F B A E E B
Approach Delay (s) 207.3 103.7 48.3 50.9
Approach LOS F F D D

Intersection Summary
HCM 2000 Control Delay 63.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 149.6 Sum of lost time (s) 25.5
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road/Driveway 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1691 28 17 873 113
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.956 0.967 0.950 0.950
Satd. Flow (prot) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.950 0.956 0.967 0.950 0.950
Satd. Flow (perm) 1681 1692 1583 0 1801 1583 1556 3505 1583 1770 3406 1583
Satd. Flow (RTOR) 129 125 121 129
Adj. Flow (vph) 758 29 102 20 9 51 52 1838 33 20 1027 133
Lane Group Flow (vph) 394 393 102 0 29 51 52 1838 33 20 1027 133
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 36.0 36.0 36.0 15.0 15.0 15.0 16.0 74.0 74.0 15.0 73.0 73.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 30.3 30.3 30.3 7.7 7.7 8.7 67.6 67.6 7.0 63.5 63.5
Actuated g/C Ratio 0.23 0.23 0.23 0.06 0.06 0.07 0.52 0.52 0.05 0.49 0.49
v/c Ratio 1.01 1.00 0.22 0.27 0.24 0.50 1.01 0.04 0.21 0.62 0.16
Control Delay 97.7 95.6 4.5 68.6 2.7 78.5 55.4 0.1 67.4 27.9 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 97.7 95.6 4.5 68.6 2.7 78.5 55.4 0.1 67.4 27.9 4.1
LOS F F A E A E E A E C A
Approach Delay 86.1 26.6 55.1 25.9
Approach LOS F C E C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 129.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 52.8 Intersection LOS: D
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road/Driveway 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 675 25 87 17 8 43 44 1691 28 17 873 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1691 1583 1801 1583 1556 3505 1583 1770 3406 1583
Peak-hour factor, PHF 0.89 0.85 0.85 0.85 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.85
Adj. Flow (vph) 758 29 102 20 9 51 52 1838 33 20 1027 133
RTOR Reduction (vph) 0 0 79 0 0 49 0 0 16 0 0 67
Lane Group Flow (vph) 394 393 23 0 29 2 52 1838 17 20 1027 66
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 16% 3% 2% 2% 6% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 30.3 30.3 30.3 6.1 6.1 7.3 67.6 67.6 4.5 64.8 64.8
Effective Green, g (s) 30.3 30.3 30.3 6.1 6.1 7.3 67.6 67.6 4.5 64.8 64.8
Actuated g/C Ratio 0.23 0.23 0.23 0.05 0.05 0.05 0.50 0.50 0.03 0.48 0.48
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 380 382 357 81 72 84 1768 798 59 1647 765
v/s Ratio Prot c0.23 0.23 c0.02 c0.03 c0.52 0.01 0.30
v/s Ratio Perm 0.01 0.00 0.01 0.04
v/c Ratio 1.04 1.03 0.06 0.36 0.03 0.62 1.04 0.02 0.34 0.62 0.09
Uniform Delay, d1 51.9 51.9 40.7 62.1 61.1 62.0 33.2 16.6 63.3 25.6 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 56.0 53.6 0.1 2.7 0.2 12.8 32.5 0.0 3.4 0.7 0.0
Delay (s) 107.9 105.5 40.8 64.8 61.3 74.8 65.7 16.6 66.7 26.3 18.7
Level of Service F F D E E E E B E C B
Approach Delay (s) 99.1 62.6 65.1 26.1
Approach LOS F E E C

Intersection Summary
HCM 2000 Control Delay 61.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
170: US Route 17/Carrollton Boulevard & Smiths Neck Road/Driveway 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1284 16 32 2280 459
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.958 0.970 0.950 0.950
Satd. Flow (prot) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.950 0.958 0.970 0.950 0.950
Satd. Flow (perm) 1681 1695 1538 0 1807 1583 1752 3438 1583 1770 3539 1583
Satd. Flow (RTOR) 120 116 113 252
Adj. Flow (vph) 298 21 91 40 24 16 222 1493 19 38 2375 478
Lane Group Flow (vph) 158 161 91 0 64 16 222 1493 19 38 2375 478
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Total Split (s) 17.0 17.0 17.0 15.0 15.0 15.0 20.0 103.0 103.0 15.0 98.0 98.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 11.0 11.0 11.0 8.2 8.2 14.0 99.8 99.8 7.8 91.2 91.2
Actuated g/C Ratio 0.07 0.07 0.07 0.06 0.06 0.10 0.68 0.68 0.05 0.62 0.62
v/c Ratio 1.25 1.27 0.40 0.64 0.08 1.33 0.64 0.02 0.40 1.08 0.44
Control Delay 217.6 221.1 9.8 96.4 0.8 233.1 16.6 0.0 81.1 74.0 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217.6 221.1 9.8 96.4 0.8 233.1 16.6 0.0 81.1 74.0 8.0
LOS F F A F A F B A F E A
Approach Delay 172.9 77.2 44.1 63.2
Approach LOS F E D E

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 147
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.33
Intersection Signal Delay: 65.7 Intersection LOS: E
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     170: US Route 17/Carrollton Boulevard & Smiths Neck Road/Driveway

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 18 77 34 20 14 189 1284 16 32 2280 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1538 1806 1583 1752 3438 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.86 0.85 0.85 0.96 0.96
Adj. Flow (vph) 298 21 91 40 24 16 222 1493 19 38 2375 478
RTOR Reduction (vph) 0 0 84 0 0 15 0 0 6 0 0 96
Lane Group Flow (vph) 158 161 7 0 64 1 222 1493 13 38 2375 382
Heavy Vehicles (%) 2% 2% 5% 2% 2% 2% 3% 5% 2% 2% 2% 2%
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 3 4 6 2
Actuated Green, G (s) 11.0 11.0 11.0 6.7 6.7 14.0 99.8 99.8 6.6 92.4 92.4
Effective Green, g (s) 11.0 11.0 11.0 6.7 6.7 14.0 99.8 99.8 6.6 92.4 92.4
Actuated g/C Ratio 0.07 0.07 0.07 0.04 0.04 0.09 0.67 0.67 0.04 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 124 113 80 70 163 2293 1056 78 2185 977
v/s Ratio Prot 0.09 c0.09 c0.04 c0.13 0.43 0.02 c0.67
v/s Ratio Perm 0.00 0.00 0.01 0.24
v/c Ratio 1.28 1.30 0.06 0.80 0.01 1.36 0.65 0.01 0.49 1.09 0.39
Uniform Delay, d1 69.3 69.3 64.5 70.8 68.3 67.8 14.7 8.4 69.8 28.6 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 176.1 181.1 0.2 41.8 0.1 197.2 0.7 0.0 4.7 47.6 0.3
Delay (s) 245.4 250.4 64.7 112.6 68.3 265.0 15.3 8.4 74.6 76.2 14.7
Level of Service F F E F E F B A E E B
Approach Delay (s) 207.3 103.7 47.2 66.0
Approach LOS F F D E

Intersection Summary
HCM 2000 Control Delay 71.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 149.6 Sum of lost time (s) 25.5
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 565 6 32 590 4
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.919 0.850 0.850
Flt Protected 0.956 0.982 0.950 0.950
Satd. Flow (prot) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.956 0.982 0.950 0.950
Satd. Flow (perm) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 162 56 152 152
Adj. Flow (vph) 52 5 21 40 4 66 8 665 7 38 694 5
Lane Group Flow (vph) 0 57 21 0 110 0 8 665 7 38 694 5
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 21.0 21.0 21.0 21.0 21.0 22.0 47.0 47.0 22.0 47.0 47.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 10.9 10.9 11.2 10.4 26.5 26.5 10.6 31.4 31.4
Actuated g/C Ratio 0.19 0.19 0.20 0.18 0.46 0.46 0.18 0.55 0.55
v/c Ratio 0.17 0.05 0.29 0.03 0.41 0.01 0.12 0.36 0.01
Control Delay 31.5 0.2 19.8 33.0 19.4 0.0 32.3 13.9 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 0.2 19.8 33.0 19.4 0.0 32.3 13.9 0.0
LOS C A B C B A C B A
Approach Delay 23.1 19.8 19.3 14.8
Approach LOS C B B B

Intersection Summary
Cycle Length: 111
Actuated Cycle Length: 57.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.41
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2011 AM Existing

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 565 6 32 590 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 52 5 21 40 4 66 8 665 7 38 694 5
RTOR Reduction (vph) 0 0 20 0 50 0 0 0 4 0 0 3
Lane Group Flow (vph) 0 57 1 0 60 0 8 665 3 38 694 2
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 4.2 4.2 7.0 1.1 24.9 24.9 3.9 27.7 27.7
Effective Green, g (s) 4.2 4.2 7.0 1.1 24.9 24.9 3.9 27.7 27.7
Actuated g/C Ratio 0.06 0.06 0.11 0.02 0.38 0.38 0.06 0.42 0.42
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 114 101 179 29 1345 601 105 1496 669
v/s Ratio Prot c0.03 c0.04 0.00 0.19 c0.02 c0.20
v/s Ratio Perm 0.00 0.00 0.00
v/c Ratio 0.50 0.01 0.34 0.28 0.49 0.00 0.36 0.46 0.00
Uniform Delay, d1 29.6 28.7 27.1 31.8 15.5 12.6 29.6 13.6 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.1 1.1 5.1 0.3 0.0 2.1 0.2 0.0
Delay (s) 33.1 28.8 28.2 36.9 15.8 12.6 31.7 13.8 10.9
Level of Service C C C D B B C B B
Approach Delay (s) 31.9 28.2 16.0 14.7
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 65.5 Sum of lost time (s) 25.5
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 659 11 89 788 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.916 0.850 0.850
Flt Protected 0.960 0.984 0.950 0.950
Satd. Flow (prot) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.960 0.984 0.950 0.950
Satd. Flow (perm) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 162 58 152 152
Adj. Flow (vph) 47 9 13 31 4 58 40 775 13 105 927 19
Lane Group Flow (vph) 0 56 13 0 93 0 40 775 13 105 927 19
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 21.0 21.0 21.0 21.0 21.0 22.0 47.0 47.0 22.0 47.0 47.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 11.4 11.4 11.3 11.0 31.7 31.7 12.9 36.5 36.5
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.45 0.45 0.18 0.52 0.52
v/c Ratio 0.19 0.03 0.29 0.14 0.48 0.02 0.32 0.50 0.02
Control Delay 37.2 0.2 20.2 37.6 23.2 0.0 36.5 19.7 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.2 0.2 20.2 37.6 23.2 0.0 36.5 19.7 0.1
LOS D A C D C A D B A
Approach Delay 30.2 20.2 23.5 21.0
Approach LOS C C C C

Intersection Summary
Cycle Length: 111
Actuated Cycle Length: 69.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2011 PM Existing

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 659 11 89 788 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 47 9 13 31 4 58 40 775 13 105 927 19
RTOR Reduction (vph) 0 0 12 0 53 0 0 0 8 0 0 11
Lane Group Flow (vph) 0 56 1 0 40 0 40 775 5 105 927 8
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.3 6.3 6.2 4.3 28.6 28.6 7.8 32.1 32.1
Effective Green, g (s) 6.3 6.3 6.2 4.3 28.6 28.6 7.8 32.1 32.1
Actuated g/C Ratio 0.08 0.08 0.08 0.06 0.38 0.38 0.10 0.43 0.43
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 134 139 102 1360 608 185 1526 682
v/s Ratio Prot c0.03 c0.02 0.02 0.22 c0.06 c0.26
v/s Ratio Perm 0.00 0.00 0.01
v/c Ratio 0.37 0.01 0.29 0.39 0.57 0.01 0.57 0.61 0.01
Uniform Delay, d1 32.2 31.2 32.0 33.8 18.1 14.1 31.7 16.3 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 1.1 2.5 0.6 0.0 4.0 0.7 0.0
Delay (s) 33.7 31.2 33.2 36.3 18.6 14.1 35.6 17.0 12.1
Level of Service C C C D B B D B B
Approach Delay (s) 33.2 33.2 19.4 18.8
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 74.4 Sum of lost time (s) 25.5
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 963 6 32 968 4
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.919 0.850 0.850
Flt Protected 0.956 0.982 0.950 0.950
Satd. Flow (prot) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.956 0.982 0.950 0.950
Satd. Flow (perm) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 200 66 188 188
Adj. Flow (vph) 52 5 21 40 4 66 8 1133 7 38 1139 5
Lane Group Flow (vph) 0 57 21 0 110 0 8 1133 7 38 1139 5
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 45.0 45.0 15.0 45.0 45.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 11.0 11.0 11.0 10.8 36.5 36.5 10.9 41.1 41.1
Actuated g/C Ratio 0.17 0.17 0.17 0.16 0.55 0.55 0.17 0.62 0.62
v/c Ratio 0.19 0.05 0.33 0.03 0.58 0.01 0.13 0.52 0.00
Control Delay 37.5 0.2 21.4 37.4 18.6 0.0 37.6 13.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 0.2 21.4 37.4 18.6 0.0 37.6 13.3 0.0
LOS D A C D B A D B A
Approach Delay 27.4 21.4 18.6 14.0
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 65.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 963 6 32 968 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 52 5 21 40 4 66 8 1133 7 38 1139 5
RTOR Reduction (vph) 0 0 20 0 60 0 0 0 4 0 0 3
Lane Group Flow (vph) 0 57 1 0 50 0 8 1133 3 38 1139 3
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 3.9 3.9 6.3 1.2 34.4 34.4 3.7 36.9 36.9
Effective Green, g (s) 3.9 3.9 6.3 1.2 34.4 34.4 3.7 36.9 36.9
Actuated g/C Ratio 0.05 0.05 0.09 0.02 0.47 0.47 0.05 0.50 0.50
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 94 83 143 28 1649 737 88 1769 791
v/s Ratio Prot c0.03 c0.03 0.00 0.32 c0.02 c0.32
v/s Ratio Perm 0.00 0.00 0.00
v/c Ratio 0.61 0.01 0.35 0.29 0.69 0.00 0.43 0.64 0.00
Uniform Delay, d1 34.2 33.1 31.8 35.9 15.5 10.5 34.0 13.6 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.6 0.1 1.5 5.6 1.2 0.0 3.4 0.8 0.0
Delay (s) 44.8 33.2 33.3 41.4 16.7 10.5 37.4 14.4 9.2
Level of Service D C C D B B D B A
Approach Delay (s) 41.7 33.3 16.8 15.1
Approach LOS D C B B

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 73.8 Sum of lost time (s) 25.5
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1156 11 89 1434 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.916 0.850 0.850
Flt Protected 0.960 0.984 0.950 0.950
Satd. Flow (prot) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.960 0.984 0.950 0.950
Satd. Flow (perm) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 200 58 188 188
Adj. Flow (vph) 47 9 13 31 4 58 40 1360 13 105 1687 19
Lane Group Flow (vph) 0 56 13 0 93 0 40 1360 13 105 1687 19
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 45.0 45.0 15.0 45.0 45.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 9.0 9.0 9.0 8.8 43.4 43.4 9.0 46.3 46.3
Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.54 0.54 0.11 0.58 0.58
v/c Ratio 0.28 0.04 0.39 0.21 0.71 0.01 0.53 0.83 0.02
Control Delay 41.7 0.2 23.3 40.6 24.0 0.0 50.2 27.5 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.7 0.2 23.3 40.6 24.0 0.0 50.2 27.5 0.1
LOS D A C D C A D C A
Approach Delay 33.9 23.3 24.3 28.5
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 80.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.7 Intersection LOS: C
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1156 11 89 1434 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 47 9 13 31 4 58 40 1360 13 105 1687 19
RTOR Reduction (vph) 0 0 12 0 54 0 0 0 7 0 0 9
Lane Group Flow (vph) 0 56 1 0 39 0 40 1360 6 105 1687 10
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.1 6.1 6.1 4.5 42.2 42.2 6.1 43.8 43.8
Effective Green, g (s) 6.1 6.1 6.1 4.5 42.2 42.2 6.1 43.8 43.8
Actuated g/C Ratio 0.07 0.07 0.07 0.05 0.49 0.49 0.07 0.51 0.51
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 126 112 119 92 1736 776 125 1802 806
v/s Ratio Prot c0.03 c0.02 0.02 0.38 c0.06 c0.48
v/s Ratio Perm 0.00 0.00 0.01
v/c Ratio 0.44 0.01 0.33 0.43 0.78 0.01 0.84 0.94 0.01
Uniform Delay, d1 38.3 37.1 38.0 39.5 18.1 11.2 39.5 19.8 10.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.0 1.6 3.3 2.4 0.0 36.5 9.7 0.0
Delay (s) 40.8 37.2 39.6 42.8 20.5 11.2 76.0 29.5 10.4
Level of Service D D D D C B E C B
Approach Delay (s) 40.1 39.6 21.1 32.0
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 1012 6 32 1030 4
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.919 0.850 0.850
Flt Protected 0.956 0.982 0.950 0.950
Satd. Flow (prot) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.956 0.982 0.950 0.950
Satd. Flow (perm) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 200 66 188 188
Adj. Flow (vph) 52 5 21 40 4 66 8 1191 7 38 1212 5
Lane Group Flow (vph) 0 57 21 0 110 0 8 1191 7 38 1212 5
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 45.0 45.0 15.0 45.0 45.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 11.1 11.1 11.1 10.8 37.5 37.5 10.9 42.0 42.0
Actuated g/C Ratio 0.17 0.17 0.17 0.16 0.56 0.56 0.16 0.63 0.63
v/c Ratio 0.19 0.05 0.33 0.03 0.60 0.01 0.13 0.54 0.00
Control Delay 37.8 0.2 21.6 37.7 18.9 0.0 37.9 13.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.8 0.2 21.6 37.7 18.9 0.0 37.9 13.7 0.0
LOS D A C D B A D B A
Approach Delay 27.7 21.6 18.9 14.3
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 66.7
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 1012 6 32 1030 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 52 5 21 40 4 66 8 1191 7 38 1212 5
RTOR Reduction (vph) 0 0 20 0 61 0 0 0 4 0 0 2
Lane Group Flow (vph) 0 57 1 0 49 0 8 1191 3 38 1212 3
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 3.9 3.9 6.2 1.2 35.3 35.3 3.7 37.8 37.8
Effective Green, g (s) 3.9 3.9 6.2 1.2 35.3 35.3 3.7 37.8 37.8
Actuated g/C Ratio 0.05 0.05 0.08 0.02 0.47 0.47 0.05 0.51 0.51
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 93 82 139 28 1674 749 87 1793 802
v/s Ratio Prot c0.03 c0.03 0.00 0.34 c0.02 c0.34
v/s Ratio Perm 0.00 0.00 0.00
v/c Ratio 0.61 0.01 0.36 0.29 0.71 0.00 0.44 0.68 0.00
Uniform Delay, d1 34.6 33.5 32.3 36.3 15.6 10.4 34.4 13.8 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.4 0.1 1.6 5.6 1.5 0.0 3.5 1.0 0.0
Delay (s) 46.0 33.6 33.9 41.8 17.1 10.4 37.9 14.8 9.1
Level of Service D C C D B B D B A
Approach Delay (s) 42.7 33.9 17.2 15.5
Approach LOS D C B B

Intersection Summary
HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 74.6 Sum of lost time (s) 25.5
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1250 11 89 1512 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.916 0.850 0.850
Flt Protected 0.960 0.984 0.950 0.950
Satd. Flow (prot) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.960 0.984 0.950 0.950
Satd. Flow (perm) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 180 58 169 169
Adj. Flow (vph) 47 9 13 31 4 58 40 1471 13 105 1779 19
Lane Group Flow (vph) 0 56 13 0 93 0 40 1471 13 105 1779 19
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 55.0 55.0 15.0 55.0 55.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 8.9 8.9 8.8 8.6 52.1 52.1 8.8 55.1 55.1
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.58 0.58 0.10 0.62 0.62
v/c Ratio 0.32 0.04 0.43 0.24 0.71 0.01 0.60 0.82 0.02
Control Delay 47.8 0.3 26.9 46.4 22.7 0.0 60.0 25.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.8 0.3 26.9 46.4 22.7 0.0 60.0 25.3 0.1
LOS D A C D C A E C A
Approach Delay 38.8 26.9 23.1 26.9
Approach LOS D C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 89.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 25.5 Intersection LOS: C
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1250 11 89 1512 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 47 9 13 31 4 58 40 1471 13 105 1779 19
RTOR Reduction (vph) 0 0 12 0 54 0 0 0 6 0 0 8
Lane Group Flow (vph) 0 56 1 0 39 0 40 1471 7 105 1779 11
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.3 6.3 6.2 4.5 51.1 51.1 6.2 52.8 52.8
Effective Green, g (s) 6.3 6.3 6.2 4.5 51.1 51.1 6.2 52.8 52.8
Actuated g/C Ratio 0.07 0.07 0.07 0.05 0.54 0.54 0.07 0.55 0.55
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 104 109 83 1897 848 115 1960 877
v/s Ratio Prot c0.03 c0.02 0.02 0.42 c0.06 c0.50
v/s Ratio Perm 0.00 0.00 0.01
v/c Ratio 0.47 0.01 0.36 0.48 0.78 0.01 0.91 0.91 0.01
Uniform Delay, d1 42.9 41.6 42.6 44.3 17.5 10.3 44.3 19.1 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.0 2.0 4.4 2.0 0.0 57.2 6.5 0.0
Delay (s) 45.9 41.6 44.6 48.6 19.6 10.3 101.4 25.6 9.5
Level of Service D D D D B B F C A
Approach Delay (s) 45.1 44.6 20.3 29.6
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 26.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 95.3 Sum of lost time (s) 25.5
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 1023 6 32 1049 4
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.919 0.850 0.850
Flt Protected 0.956 0.982 0.950 0.950
Satd. Flow (prot) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.956 0.982 0.950 0.950
Satd. Flow (perm) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 180 59 169 169
Adj. Flow (vph) 52 5 21 40 4 66 8 1204 7 38 1234 5
Lane Group Flow (vph) 0 57 21 0 110 0 8 1204 7 38 1234 5
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 55.0 55.0 15.0 55.0 55.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 11.0 11.0 11.0 10.7 40.6 40.6 10.8 45.4 45.4
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.56 0.56 0.15 0.62 0.62
v/c Ratio 0.21 0.05 0.36 0.03 0.61 0.01 0.15 0.56 0.00
Control Delay 41.4 0.3 25.7 41.3 19.5 0.0 41.2 14.4 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 0.3 25.7 41.3 19.5 0.0 41.2 14.4 0.0
LOS D A C D B A D B A
Approach Delay 30.3 25.7 19.5 15.1
Approach LOS C C B B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 73
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 1023 6 32 1049 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 52 5 21 40 4 66 8 1204 7 38 1234 5
RTOR Reduction (vph) 0 0 19 0 55 0 0 0 4 0 0 2
Lane Group Flow (vph) 0 57 2 0 55 0 8 1204 3 38 1234 3
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.0 6.0 6.0 1.2 38.3 38.3 3.9 41.0 41.0
Effective Green, g (s) 6.0 6.0 6.0 1.2 38.3 38.3 3.9 41.0 41.0
Actuated g/C Ratio 0.08 0.08 0.08 0.02 0.48 0.48 0.05 0.51 0.51
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 134 119 126 26 1700 760 86 1820 814
v/s Ratio Prot c0.03 c0.03 0.00 0.34 c0.02 c0.35
v/s Ratio Perm 0.00 0.00 0.00
v/c Ratio 0.43 0.01 0.44 0.31 0.71 0.00 0.44 0.68 0.00
Uniform Delay, d1 35.2 34.1 35.2 38.8 16.3 10.8 36.8 14.4 9.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.0 2.4 6.6 1.4 0.0 3.6 1.0 0.0
Delay (s) 37.4 34.2 37.7 45.5 17.7 10.8 40.4 15.4 9.4
Level of Service D C D D B B D B A
Approach Delay (s) 36.5 37.7 17.8 16.2
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 79.7 Sum of lost time (s) 25.5
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1244 11 89 1547 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.916 0.850 0.850
Flt Protected 0.960 0.984 0.950 0.950
Satd. Flow (prot) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.960 0.984 0.950 0.950
Satd. Flow (perm) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 180 58 169 169
Adj. Flow (vph) 47 9 13 31 4 58 40 1464 13 105 1820 19
Lane Group Flow (vph) 0 56 13 0 93 0 40 1464 13 105 1820 19
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 55.0 55.0 15.0 55.0 55.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 8.9 8.9 8.8 8.6 52.0 52.0 8.8 55.0 55.0
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.58 0.58 0.10 0.62 0.62
v/c Ratio 0.32 0.04 0.43 0.24 0.71 0.01 0.60 0.84 0.02
Control Delay 47.7 0.3 26.9 46.3 22.6 0.0 59.9 26.2 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.7 0.3 26.9 46.3 22.6 0.0 59.9 26.2 0.1
LOS D A C D C A E C A
Approach Delay 38.8 26.9 23.0 27.8
Approach LOS D C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 89.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 26.0 Intersection LOS: C
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1244 11 89 1547 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 47 9 13 31 4 58 40 1464 13 105 1820 19
RTOR Reduction (vph) 0 0 12 0 54 0 0 0 6 0 0 8
Lane Group Flow (vph) 0 56 1 0 39 0 40 1464 7 105 1820 11
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.3 6.3 6.2 4.5 51.0 51.0 6.2 52.7 52.7
Effective Green, g (s) 6.3 6.3 6.2 4.5 51.0 51.0 6.2 52.7 52.7
Actuated g/C Ratio 0.07 0.07 0.07 0.05 0.54 0.54 0.07 0.55 0.55
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 104 109 83 1895 848 115 1959 876
v/s Ratio Prot c0.03 c0.02 0.02 0.41 c0.06 c0.51
v/s Ratio Perm 0.00 0.00 0.01
v/c Ratio 0.47 0.01 0.36 0.48 0.77 0.01 0.91 0.93 0.01
Uniform Delay, d1 42.9 41.5 42.6 44.2 17.5 10.3 44.2 19.5 9.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.0 2.0 4.4 2.0 0.0 57.2 8.3 0.0
Delay (s) 45.8 41.6 44.6 48.6 19.5 10.3 101.4 27.9 9.6
Level of Service D D D D B B F C A
Approach Delay (s) 45.0 44.6 20.2 31.6
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 95.2 Sum of lost time (s) 25.5
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 1072 6 32 1111 4
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.919 0.850 0.850
Flt Protected 0.956 0.982 0.950 0.950
Satd. Flow (prot) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.956 0.982 0.950 0.950
Satd. Flow (perm) 0 1781 1583 0 1681 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 180 59 169 169
Adj. Flow (vph) 52 5 21 40 4 66 8 1261 7 38 1307 5
Lane Group Flow (vph) 0 57 21 0 110 0 8 1261 7 38 1307 5
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 55.0 55.0 15.0 55.0 55.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 10.8 10.8 10.8 10.4 42.4 42.4 10.6 47.2 47.2
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.57 0.57 0.14 0.63 0.63
v/c Ratio 0.22 0.05 0.38 0.03 0.63 0.01 0.15 0.59 0.00
Control Delay 42.3 0.3 26.4 41.9 19.7 0.0 41.9 14.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.3 0.3 26.4 41.9 19.7 0.0 41.9 14.7 0.0
LOS D A C D B A D B A
Approach Delay 31.0 26.4 19.7 15.4
Approach LOS C C B B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 74.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 18.2 Intersection LOS: B
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
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169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 4 18 34 3 56 7 1072 6 32 1111 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1781 1583 1681 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 52 5 21 40 4 66 8 1261 7 38 1307 5
RTOR Reduction (vph) 0 0 19 0 55 0 0 0 4 0 0 2
Lane Group Flow (vph) 0 57 2 0 55 0 8 1261 3 38 1307 3
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.0 6.0 6.0 1.2 40.3 40.3 3.9 43.0 43.0
Effective Green, g (s) 6.0 6.0 6.0 1.2 40.3 40.3 3.9 43.0 43.0
Actuated g/C Ratio 0.07 0.07 0.07 0.01 0.49 0.49 0.05 0.53 0.53
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 116 123 25 1745 780 84 1862 833
v/s Ratio Prot c0.03 c0.03 0.00 0.36 c0.02 c0.37
v/s Ratio Perm 0.00 0.00 0.00
v/c Ratio 0.44 0.01 0.45 0.32 0.72 0.00 0.45 0.70 0.00
Uniform Delay, d1 36.2 35.1 36.3 39.8 16.3 10.5 37.9 14.5 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.0 2.6 7.3 1.5 0.0 3.8 1.2 0.0
Delay (s) 38.6 35.2 38.9 47.1 17.8 10.5 41.7 15.8 9.2
Level of Service D D D D B B D B A
Approach Delay (s) 37.7 38.9 18.0 16.5
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 81.7 Sum of lost time (s) 25.5
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1338 11 89 1625 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.916 0.850 0.850
Flt Protected 0.960 0.984 0.950 0.950
Satd. Flow (prot) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Flt Permitted 0.960 0.984 0.950 0.950
Satd. Flow (perm) 0 1788 1583 0 1679 0 1770 3539 1583 1770 3539 1583
Satd. Flow (RTOR) 180 58 169 169
Adj. Flow (vph) 47 9 13 31 4 58 40 1574 13 105 1912 19
Lane Group Flow (vph) 0 56 13 0 93 0 40 1574 13 105 1912 19
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Total Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 55.0 55.0 15.0 55.0 55.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Act Effct Green (s) 8.9 8.9 8.8 8.6 53.1 53.1 8.8 55.9 55.9
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.59 0.59 0.10 0.62 0.62
v/c Ratio 0.32 0.04 0.43 0.24 0.76 0.01 0.61 0.87 0.02
Control Delay 48.1 0.3 27.1 46.6 24.1 0.0 60.7 28.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 0.3 27.1 46.6 24.1 0.0 60.7 28.3 0.1
LOS D A C D C A E C A
Approach Delay 39.1 27.1 24.5 29.7
Approach LOS D C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 90.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
169: US Route 17/Carrollton Boulevard & Ashby Way/Omera Drive 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 8 11 26 3 49 34 1338 11 89 1625 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1788 1583 1678 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 47 9 13 31 4 58 40 1574 13 105 1912 19
RTOR Reduction (vph) 0 0 12 0 54 0 0 0 6 0 0 8
Lane Group Flow (vph) 0 56 1 0 39 0 40 1574 7 105 1912 11
Turn Type Split NA Perm Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases 3 2 6
Actuated Green, G (s) 6.3 6.3 6.2 4.5 51.9 51.9 6.2 53.6 53.6
Effective Green, g (s) 6.3 6.3 6.2 4.5 51.9 51.9 6.2 53.6 53.6
Actuated g/C Ratio 0.07 0.07 0.06 0.05 0.54 0.54 0.06 0.56 0.56
Clearance Time (s) 6.0 6.0 6.0 6.5 7.0 7.0 6.5 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 117 103 108 82 1911 854 114 1973 882
v/s Ratio Prot c0.03 c0.02 0.02 0.44 c0.06 c0.54
v/s Ratio Perm 0.00 0.00 0.01
v/c Ratio 0.48 0.01 0.36 0.49 0.82 0.01 0.92 0.97 0.01
Uniform Delay, d1 43.3 42.0 43.0 44.7 18.3 10.2 44.7 20.5 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.0 2.0 4.5 3.0 0.0 59.8 13.6 0.0
Delay (s) 46.4 42.0 45.1 49.2 21.3 10.2 104.5 34.0 9.5
Level of Service D D D D C B F C A
Approach Delay (s) 45.6 45.1 21.9 37.4
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 96.1 Sum of lost time (s) 25.5
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 2 2046 4 2 5 1468 2 11 0 17 11 0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.918 0.949
Flt Protected 0.950 0.950 0.981 0.970
Satd. Flow (prot) 1770 3539 1583 0 1770 3539 1583 0 1678 0 0 1715
Flt Permitted 0.950 0.950 0.981 0.970
Satd. Flow (perm) 1770 3539 1583 0 1770 3539 1583 0 1678 0 0 1715
Adj. Flow (vph) 2 2407 5 2 6 1727 2 13 0 20 13 0
Lane Group Flow (vph) 2 2407 5 0 8 1727 2 0 33 0 0 21
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

Lane Group SBR
Lane Configurations
Volume (vph) 7
Lane Util. Factor 1.00
Frt
Flt Protected
Satd. Flow (prot) 0
Flt Permitted
Satd. Flow (perm) 0
Adj. Flow (vph) 8
Lane Group Flow (vph) 0
Sign Control

Intersection Summary

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 2 2046 4 2 5 1468 2 11 0 17 11 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 2 2407 5 0 6 1727 2 13 0 20 13 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked 0.00
vC, conflicting volume 1729 0 2412 3295 4153 1204 2967 4155
vC1, stage 1 conf vol 2412 2412 1739 1739
vC2, stage 2 conf vol 884 1741 1228 2416
vCu, unblocked vol 1729 0 2412 3295 4153 1204 2967 4155
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 99 0 97 60 100 89 82 100
cM capacity (veh/h) 361 0 195 32 54 176 73 50

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 2 1204 1204 5 6 864 864 2 33 21
Volume Left 2 0 0 0 6 0 0 0 13 13
Volume Right 0 0 0 5 0 0 0 2 20 8
cSH 361 1700 1700 1700 195 1700 1700 1700 64 103
Volume to Capacity 0.01 0.71 0.71 0.00 0.03 0.51 0.51 0.00 0.52 0.20
Queue Length 95th (ft) 0 0 0 0 2 0 0 0 52 18
Control Delay (s) 15.0 0.0 0.0 0.0 24.1 0.0 0.0 0.0 111.0 48.6
Lane LOS C C F E
Approach Delay (s) 0.0 0.1 111.0 48.6
Approach LOS F E

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 3

Movement SBR
Lane Configurations
Volume (veh/h) 7
Sign Control
Grade
Peak Hour Factor 0.85
Hourly flow rate (vph) 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 864
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 864
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 97
cM capacity (veh/h) 298

Direction, Lane #



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 7 2106 11 10 16 2683 10 6 0 10 5 0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.915 0.946
Flt Protected 0.950 0.950 0.982 0.971
Satd. Flow (prot) 1770 3539 1583 0 1770 3539 1583 0 1674 0 0 1711
Flt Permitted 0.950 0.950 0.982 0.971
Satd. Flow (perm) 1770 3539 1583 0 1770 3539 1583 0 1674 0 0 1711
Adj. Flow (vph) 8 2478 13 12 19 3156 12 7 0 12 6 0
Lane Group Flow (vph) 8 2478 13 0 31 3156 12 0 19 0 0 10
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15

Lane Group SBR
Lane Configurations
Volume (vph) 3
Lane Util. Factor 1.00
Frt
Flt Protected
Satd. Flow (prot) 0
Flt Permitted
Satd. Flow (perm) 0
Adj. Flow (vph) 4
Lane Group Flow (vph) 0
Sign Control

Intersection Summary

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 7 2106 11 10 16 2683 10 6 0 10 5 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 8 2478 13 0 19 3156 12 7 0 12 6 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked 0.00
vC, conflicting volume 3168 0 2491 4114 5700 1239 4461 5701
vC1, stage 1 conf vol 2494 2494 3194 3194
vC2, stage 2 conf vol 1619 3206 1267 2507
vCu, unblocked vol 3168 0 2491 4114 5700 1239 4461 5701
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 91 0 90 71 100 93 33 100
cM capacity (veh/h) 97 0 181 24 12 167 9 17

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 8 1239 1239 13 19 1578 1578 12 19 9
Volume Left 8 0 0 0 19 0 0 0 7 6
Volume Right 0 0 0 13 0 0 0 12 12 4
cSH 97 1700 1700 1700 181 1700 1700 1700 52 13
Volume to Capacity 0.09 0.73 0.73 0.01 0.10 0.93 0.93 0.01 0.36 0.71
Queue Length 95th (ft) 7 0 0 0 9 0 0 0 32 41
Control Delay (s) 45.7 0.0 0.0 0.0 27.2 0.0 0.0 0.0 107.8 508.3
Lane LOS E D F F
Approach Delay (s) 0.2 0.2 107.8 508.3
Approach LOS F F

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 3

Movement SBR
Lane Configurations
Volume (veh/h) 3
Sign Control
Grade
Peak Hour Factor 0.85
Hourly flow rate (vph) 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1578
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1578
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 96
cM capacity (veh/h) 98

Direction, Lane #



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 2 2213 4 2 5 1555 2 11 0 17 11 0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.918 0.949
Flt Protected 0.950 0.950 0.981 0.970
Satd. Flow (prot) 1770 3539 1583 0 1770 3539 1583 0 1678 0 0 1715
Flt Permitted 0.950 0.950 0.981 0.970
Satd. Flow (perm) 1770 3539 1583 0 1770 3539 1583 0 1678 0 0 1715
Adj. Flow (vph) 2 2604 5 2 6 1829 2 13 0 20 13 0
Lane Group Flow (vph) 2 2604 5 0 8 1829 2 0 33 0 0 21
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

Lane Group SBR
Lane Configurations
Volume (vph) 7
Lane Util. Factor 1.00
Frt
Flt Protected
Satd. Flow (prot) 0
Flt Permitted
Satd. Flow (perm) 0
Adj. Flow (vph) 8
Lane Group Flow (vph) 0
Sign Control

Intersection Summary

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 2 2213 4 2 5 1555 2 11 0 17 11 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 2 2604 5 0 6 1829 2 13 0 20 13 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked 0.00
vC, conflicting volume 1832 0 2608 3543 4452 1302 3168 4454
vC1, stage 1 conf vol 2608 2608 1841 1841
vC2, stage 2 conf vol 935 1844 1326 2613
vCu, unblocked vol 1832 0 2608 3543 4452 1302 3168 4454
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 99 0 96 46 100 87 79 100
cM capacity (veh/h) 329 0 162 24 43 151 62 39

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 2 1302 1302 5 6 915 915 2 33 21
Volume Left 2 0 0 0 6 0 0 0 13 13
Volume Right 0 0 0 5 0 0 0 2 20 8
cSH 329 1700 1700 1700 162 1700 1700 1700 49 89
Volume to Capacity 0.01 0.77 0.77 0.00 0.04 0.54 0.54 0.00 0.67 0.24
Queue Length 95th (ft) 1 0 0 0 3 0 0 0 66 21
Control Delay (s) 16.0 0.0 0.0 0.0 28.0 0.0 0.0 0.0 172.1 57.8
Lane LOS C D F F
Approach Delay (s) 0.0 0.1 172.1 57.8
Approach LOS F F

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 3

Movement SBR
Lane Configurations
Volume (veh/h) 7
Sign Control
Grade
Peak Hour Factor 0.85
Hourly flow rate (vph) 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 915
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 915
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 97
cM capacity (veh/h) 275

Direction, Lane #



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 7 2279 11 10 16 2867 10 6 0 10 5 0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.915 0.946
Flt Protected 0.950 0.950 0.982 0.971
Satd. Flow (prot) 1770 3539 1583 0 1770 3539 1583 0 1674 0 0 1711
Flt Permitted 0.950 0.950 0.982 0.971
Satd. Flow (perm) 1770 3539 1583 0 1770 3539 1583 0 1674 0 0 1711
Adj. Flow (vph) 8 2681 13 12 19 3373 12 7 0 12 6 0
Lane Group Flow (vph) 8 2681 13 0 31 3373 12 0 19 0 0 10
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15

Lane Group SBR
Lane Configurations
Volume (vph) 3
Lane Util. Factor 1.00
Frt
Flt Protected
Satd. Flow (prot) 0
Flt Permitted
Satd. Flow (perm) 0
Adj. Flow (vph) 4
Lane Group Flow (vph) 0
Sign Control

Intersection Summary

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 7 2279 11 10 16 2867 10 6 0 10 5 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 8 2681 13 0 19 3373 12 7 0 12 6 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked 0.00
vC, conflicting volume 3385 0 2694 4425 6120 1341 4779 6121
vC1, stage 1 conf vol 2698 2698 3411 3411
vC2, stage 2 conf vol 1728 3422 1369 2711
vCu, unblocked vol 3385 0 2694 4425 6120 1341 4779 6121
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 90 0 87 60 100 92 4 100
cM capacity (veh/h) 79 0 150 18 7 143 6 12

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 8 1341 1341 13 19 1686 1686 12 19 9
Volume Left 8 0 0 0 19 0 0 0 7 6
Volume Right 0 0 0 13 0 0 0 12 12 4
cSH 79 1700 1700 1700 150 1700 1700 1700 39 9
Volume to Capacity 0.10 0.79 0.79 0.01 0.13 0.99 0.99 0.01 0.48 1.00
Queue Length 95th (ft) 8 0 0 0 10 0 0 0 42 47
Control Delay (s) 55.9 0.0 0.0 0.0 32.4 0.0 0.0 0.0 162.0 803.9
Lane LOS F D F F
Approach Delay (s) 0.2 0.2 162.0 803.9
Approach LOS F F

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
59: Site Driveway A & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 3

Movement SBR
Lane Configurations
Volume (veh/h) 3
Sign Control
Grade
Peak Hour Factor 0.85
Hourly flow rate (vph) 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1686
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1686
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 96
cM capacity (veh/h) 83

Direction, Lane #



 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Brewer’s Neck Boulevard/ 
Driveway B and C 

 

AM/PM Peak Hour  



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 91 1978 7 0 1340 27 0 0 6 0 0 137
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.865 0.865
Flt Protected 0.950
Satd. Flow (prot) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Adj. Flow (vph) 107 2327 8 0 1576 32 0 0 7 0 0 161
Lane Group Flow (vph) 107 2327 8 0 1576 32 0 0 7 0 0 161
Sign Control Free Free Yield Yield

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 91 1978 7 0 1340 27 0 0 6 0 0 137
Sign Control Free Free Yield Yield
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 107 2327 8 0 1576 32 0 0 7 0 0 161
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 693
pX, platoon unblocked 0.65 0.65 0.65 0.65 0.65 0.65
vC, conflicting volume 1608 2335 3329 4149 1164 2954 4126 788
vC1, stage 1 conf vol 2541 2541 1576 1576
vC2, stage 2 conf vol 788 1608 1378 2549
vCu, unblocked vol 867 2335 3505 4762 1164 2930 4726 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 79 100 100 100 96 100 100 77
cM capacity (veh/h) 504 209 19 30 188 71 33 707

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 107 1164 1164 8 788 788 32 7 161
Volume Left 107 0 0 0 0 0 0 0 0
Volume Right 0 0 0 8 0 0 32 7 161
cSH 504 1700 1700 1700 1700 1700 1700 188 707
Volume to Capacity 0.21 0.68 0.68 0.00 0.46 0.46 0.02 0.04 0.23
Queue Length 95th (ft) 20 0 0 0 0 0 0 3 22
Control Delay (s) 14.1 0.0 0.0 0.0 0.0 0.0 0.0 24.9 11.6
Lane LOS B C B
Approach Delay (s) 0.6 0.0 24.9 11.6
Approach LOS C B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 127 1977 27 0 2422 51 0 0 3 0 0 297
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.865 0.865
Flt Protected 0.950
Satd. Flow (prot) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Adj. Flow (vph) 149 2326 32 0 2849 60 0 0 4 0 0 349
Lane Group Flow (vph) 149 2326 32 0 2849 60 0 0 4 0 0 349
Sign Control Free Free Yield Yield

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 127 1977 27 0 2422 51 0 0 3 0 0 297
Sign Control Free Free Yield Yield
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 149 2326 32 0 2849 60 0 0 4 0 0 349
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 693
pX, platoon unblocked 0.47 0.47 0.47 0.47 0.47 0.47
vC, conflicting volume 2909 2358 4049 5534 1163 4311 5506 1425
vC1, stage 1 conf vol 2625 2625 2849 2849
vC2, stage 2 conf vol 1425 2909 1462 2656
vCu, unblocked vol 2809 2358 5214 8347 1163 5767 8288 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 0 100 0 0 98 0 0 32
cM capacity (veh/h) 64 204 0 0 188 0 0 514

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 149 1163 1163 32 1425 1425 60 4 349
Volume Left 149 0 0 0 0 0 0 0 0
Volume Right 0 0 0 32 0 0 60 4 349
cSH 64 1700 1700 1700 1700 1700 1700 188 514
Volume to Capacity 2.34 0.68 0.68 0.02 0.84 0.84 0.04 0.02 0.68
Queue Length 95th (ft) 363 0 0 0 0 0 0 1 128
Control Delay (s) 748.5 0.0 0.0 0.0 0.0 0.0 0.0 24.5 25.6
Lane LOS F C D
Approach Delay (s) 44.6 0.0 24.5 25.6
Approach LOS C D

Intersection Summary
Average Delay 21.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 91 2145 7 0 1427 27 0 0 6 0 0 137
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.865 0.865
Flt Protected 0.950
Satd. Flow (prot) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Adj. Flow (vph) 107 2524 8 0 1679 32 0 0 7 0 0 161
Lane Group Flow (vph) 107 2524 8 0 1679 32 0 0 7 0 0 161
Sign Control Free Free Yield Yield

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 91 2145 7 0 1427 27 0 0 6 0 0 137
Sign Control Free Free Yield Yield
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 107 2524 8 0 1679 32 0 0 7 0 0 161
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 693
pX, platoon unblocked 0.62 0.62 0.62 0.62 0.62 0.62
vC, conflicting volume 1711 2532 3577 4448 1262 3155 4425 839
vC1, stage 1 conf vol 2738 2738 1679 1679
vC2, stage 2 conf vol 839 1711 1476 2746
vCu, unblocked vol 923 2532 3930 5333 1262 3249 5295 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 77 100 100 100 96 100 100 76
cM capacity (veh/h) 457 174 14 23 161 60 26 673

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 107 1262 1262 8 839 839 32 7 161
Volume Left 107 0 0 0 0 0 0 0 0
Volume Right 0 0 0 8 0 0 32 7 161
cSH 457 1700 1700 1700 1700 1700 1700 161 673
Volume to Capacity 0.23 0.74 0.74 0.00 0.49 0.49 0.02 0.04 0.24
Queue Length 95th (ft) 22 0 0 0 0 0 0 3 23
Control Delay (s) 15.3 0.0 0.0 0.0 0.0 0.0 0.0 28.4 12.0
Lane LOS C D B
Approach Delay (s) 0.6 0.0 28.4 12.0
Approach LOS D B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
172: Site Driveway B/Retail Entrance C & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 127 2150 27 0 2606 51 0 0 3 0 0 297
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.865 0.865
Flt Protected 0.950
Satd. Flow (prot) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 1583 0 3539 1583 0 0 1611 0 0 1611
Adj. Flow (vph) 149 2529 32 0 3066 60 0 0 4 0 0 349
Lane Group Flow (vph) 149 2529 32 0 3066 60 0 0 4 0 0 349
Sign Control Free Free Yield Yield

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 97.1% ICU Level of Service F
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
172: Site Driveway B/Retail Entrance C & Brewer's Neck Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 127 2150 27 0 2606 51 0 0 3 0 0 297
Sign Control Free Free Yield Yield
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 149 2529 32 0 3066 60 0 0 4 0 0 349
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft) 693
pX, platoon unblocked 0.47 0.47 0.47 0.47 0.47 0.47
vC, conflicting volume 3126 2561 4361 5954 1265 4629 5926 1533
vC1, stage 1 conf vol 2828 2828 3066 3066
vC2, stage 2 conf vol 1533 3126 1564 2860
vCu, unblocked vol 3268 2561 5894 9281 1265 6464 9221 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 0 100 0 0 98 0 0 31
cM capacity (veh/h) 41 170 0 0 160 0 0 510

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 149 1265 1265 32 1533 1533 60 4 349
Volume Left 149 0 0 0 0 0 0 0 0
Volume Right 0 0 0 32 0 0 60 4 349
cSH 41 1700 1700 1700 1700 1700 1700 160 510
Volume to Capacity 3.61 0.74 0.74 0.02 0.90 0.90 0.04 0.02 0.69
Queue Length 95th (ft) Err 0 0 0 0 0 0 2 130
Control Delay (s) 1376.9 0.0 0.0 0.0 0.0 0.0 0.0 27.9 26.0
Lane LOS F D D
Approach Delay (s) 75.9 0.0 27.9 26.0
Approach LOS D D

Intersection Summary
Average Delay 34.7
Intersection Capacity Utilization 97.1% ICU Level of Service F
Analysis Period (min) 15
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 3 6 12 54 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.984
Satd. Flow (prot) 1611 0 0 1833 1863 0
Flt Permitted 0.984
Satd. Flow (perm) 1611 0 0 1833 1863 0
Adj. Flow (vph) 0 4 7 14 64 0
Lane Group Flow (vph) 4 0 0 21 64 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 15.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 3 6 12 54 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 4 7 14 64 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 613
pX, platoon unblocked
vC, conflicting volume 92 64 64
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 92 64 64
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 904 1001 1539

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 4 21 64
Volume Left 0 7 0
Volume Right 4 0 0
cSH 1001 1539 1700
Volume to Capacity 0.00 0.00 0.04
Queue Length 95th (ft) 0 0 0
Control Delay (s) 8.6 2.5 0.0
Lane LOS A A
Approach Delay (s) 8.6 2.5 0.0
Approach LOS A

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 15.9% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 15 15 70 31 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.991
Satd. Flow (prot) 1611 0 0 1846 1863 0
Flt Permitted 0.991
Satd. Flow (perm) 1611 0 0 1846 1863 0
Adj. Flow (vph) 0 18 18 82 36 0
Lane Group Flow (vph) 18 0 0 100 36 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 21.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 15 15 70 31 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 18 18 82 36 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 613
pX, platoon unblocked
vC, conflicting volume 154 36 36
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 154 36 36
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 98 99
cM capacity (veh/h) 828 1036 1574

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 18 100 36
Volume Left 0 18 0
Volume Right 18 0 0
cSH 1036 1574 1700
Volume to Capacity 0.02 0.01 0.02
Queue Length 95th (ft) 1 1 0
Control Delay (s) 8.5 1.4 0.0
Lane LOS A A
Approach Delay (s) 8.5 1.4 0.0
Approach LOS A

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 21.2% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 3 6 12 54 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.984
Satd. Flow (prot) 1611 0 0 1833 1863 0
Flt Permitted 0.984
Satd. Flow (perm) 1611 0 0 1833 1863 0
Adj. Flow (vph) 0 4 7 14 64 0
Lane Group Flow (vph) 4 0 0 21 64 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 15.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 3 6 12 54 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 4 7 14 64 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 613
pX, platoon unblocked
vC, conflicting volume 92 64 64
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 92 64 64
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 904 1001 1539

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 4 21 64
Volume Left 0 7 0
Volume Right 4 0 0
cSH 1001 1539 1700
Volume to Capacity 0.00 0.00 0.04
Queue Length 95th (ft) 0 0 0
Control Delay (s) 8.6 2.5 0.0
Lane LOS A A
Approach Delay (s) 8.6 2.5 0.0
Approach LOS A

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 15.9% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 15 15 70 31 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.991
Satd. Flow (prot) 1611 0 0 1846 1863 0
Flt Permitted 0.991
Satd. Flow (perm) 1611 0 0 1846 1863 0
Adj. Flow (vph) 0 18 18 82 36 0
Lane Group Flow (vph) 18 0 0 100 36 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 21.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
180: Norsworthy Drive & Site Driveway D 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 15 15 70 31 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 18 18 82 36 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 613
pX, platoon unblocked
vC, conflicting volume 154 36 36
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 154 36 36
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 98 99
cM capacity (veh/h) 828 1036 1574

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 18 100 36
Volume Left 0 18 0
Volume Right 18 0 0
cSH 1036 1574 1700
Volume to Capacity 0.02 0.01 0.02
Queue Length 95th (ft) 1 1 0
Control Delay (s) 8.5 1.4 0.0
Lane LOS A A
Approach Delay (s) 8.5 1.4 0.0
Approach LOS A

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 21.2% ICU Level of Service A
Analysis Period (min) 15



 
 
 
 
 
 
 
 
 
 
 

 
 

Norsworthy Drive/ 
Driveway E 

 

AM/PM Peak Hour 

  



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 188 262 18 57 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.950
Satd. Flow (prot) 1611 0 1770 1863 1863 0
Flt Permitted 0.950
Satd. Flow (perm) 1611 0 1770 1863 1863 0
Adj. Flow (vph) 0 221 308 21 67 0
Lane Group Flow (vph) 221 0 308 21 67 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 188 262 18 57 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 221 308 21 67 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked
vC, conflicting volume 705 67 67
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 705 67 67
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 80
cM capacity (veh/h) 322 996 1534

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 221 308 21 67
Volume Left 0 308 0 0
Volume Right 221 0 0 0
cSH 996 1534 1700 1700
Volume to Capacity 0.22 0.20 0.01 0.04
Queue Length 95th (ft) 21 19 0 0
Control Delay (s) 9.6 7.9 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.6 7.4 0.0
Approach LOS A

Intersection Summary
Average Delay 7.4
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 252 393 85 46 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.950
Satd. Flow (prot) 1611 0 1770 1863 1863 0
Flt Permitted 0.950
Satd. Flow (perm) 1611 0 1770 1863 1863 0
Adj. Flow (vph) 0 296 462 100 54 0
Lane Group Flow (vph) 296 0 462 100 54 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 252 393 85 46 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 296 462 100 54 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked
vC, conflicting volume 1079 54 54
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1079 54 54
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 71 70
cM capacity (veh/h) 170 1013 1551

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 296 462 100 54
Volume Left 0 462 0 0
Volume Right 296 0 0 0
cSH 1013 1551 1700 1700
Volume to Capacity 0.29 0.30 0.06 0.03
Queue Length 95th (ft) 31 32 0 0
Control Delay (s) 10.0 8.3 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.0 6.8 0.0
Approach LOS B

Intersection Summary
Average Delay 7.5
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 188 262 18 57 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.950
Satd. Flow (prot) 1611 0 1770 1863 1863 0
Flt Permitted 0.950
Satd. Flow (perm) 1611 0 1770 1863 1863 0
Adj. Flow (vph) 0 221 308 21 67 0
Lane Group Flow (vph) 221 0 308 21 67 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 188 262 18 57 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 221 308 21 67 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked
vC, conflicting volume 705 67 67
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 705 67 67
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 80
cM capacity (veh/h) 322 996 1534

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 221 308 21 67
Volume Left 0 308 0 0
Volume Right 221 0 0 0
cSH 996 1534 1700 1700
Volume to Capacity 0.22 0.20 0.01 0.04
Queue Length 95th (ft) 21 19 0 0
Control Delay (s) 9.6 7.9 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.6 7.4 0.0
Approach LOS A

Intersection Summary
Average Delay 7.4
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 0 252 393 85 46 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.950
Satd. Flow (prot) 1611 0 1770 1863 1863 0
Flt Permitted 0.950
Satd. Flow (perm) 1611 0 1770 1863 1863 0
Adj. Flow (vph) 0 296 462 100 54 0
Lane Group Flow (vph) 296 0 462 100 54 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
179: Norsworthy Drive & Site Driveway E 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 252 393 85 46 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 0 296 462 100 54 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 369
pX, platoon unblocked
vC, conflicting volume 1079 54 54
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1079 54 54
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 71 70
cM capacity (veh/h) 170 1013 1551

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 296 462 100 54
Volume Left 0 462 0 0
Volume Right 296 0 0 0
cSH 1013 1551 1700 1700
Volume to Capacity 0.29 0.30 0.06 0.03
Queue Length 95th (ft) 31 32 0 0
Control Delay (s) 10.0 8.3 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.0 6.8 0.0
Approach LOS B

Intersection Summary
Average Delay 7.5
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 22 0 0 98 61 11
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.979
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1824 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1824 0
Adj. Flow (vph) 26 0 0 115 72 13
Lane Group Flow (vph) 26 0 0 115 85 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 22 0 0 98 61 11
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 26 0 0 115 72 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 430
pX, platoon unblocked
vC, conflicting volume 194 78 85
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 194 78 85
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 100 100
cM capacity (veh/h) 795 982 1512

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 26 115 85
Volume Left 26 0 0
Volume Right 0 0 13
cSH 795 1512 1700
Volume to Capacity 0.03 0.00 0.05
Queue Length 95th (ft) 3 0 0
Control Delay (s) 9.7 0.0 0.0
Lane LOS A
Approach Delay (s) 9.7 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 27 0 0 93 89 35
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1792 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1792 0
Adj. Flow (vph) 32 0 0 109 105 41
Lane Group Flow (vph) 32 0 0 109 146 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 27 0 0 93 89 35
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 32 0 0 109 105 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 430
pX, platoon unblocked
vC, conflicting volume 235 125 146
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 235 125 146
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 100
cM capacity (veh/h) 753 925 1436

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 32 109 146
Volume Left 32 0 0
Volume Right 0 0 41
cSH 753 1436 1700
Volume to Capacity 0.04 0.00 0.09
Queue Length 95th (ft) 3 0 0
Control Delay (s) 10.0 0.0 0.0
Lane LOS A
Approach Delay (s) 10.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 22 0 0 98 61 11
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.979
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1824 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1824 0
Adj. Flow (vph) 26 0 0 115 72 13
Lane Group Flow (vph) 26 0 0 115 85 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 22 0 0 98 61 11
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 26 0 0 115 72 13
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 430
pX, platoon unblocked
vC, conflicting volume 194 78 85
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 194 78 85
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 100 100
cM capacity (veh/h) 795 982 1512

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 26 115 85
Volume Left 26 0 0
Volume Right 0 0 13
cSH 795 1512 1700
Volume to Capacity 0.03 0.00 0.05
Queue Length 95th (ft) 3 0 0
Control Delay (s) 9.7 0.0 0.0
Lane LOS A
Approach Delay (s) 9.7 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 27 0 0 93 89 35
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1792 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1792 0
Adj. Flow (vph) 32 0 0 109 105 41
Lane Group Flow (vph) 32 0 0 109 146 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
176: New Towne Haven Lane & Site Driveway F 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 27 0 0 93 89 35
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 32 0 0 109 105 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 430
pX, platoon unblocked
vC, conflicting volume 235 125 146
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 235 125 146
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 100
cM capacity (veh/h) 753 925 1436

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 32 109 146
Volume Left 32 0 0
Volume Right 0 0 41
cSH 753 1436 1700
Volume to Capacity 0.04 0.00 0.09
Queue Length 95th (ft) 3 0 0
Control Delay (s) 10.0 0.0 0.0
Lane LOS A
Approach Delay (s) 10.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 45 0 0 53 55 6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1839 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1839 0
Adj. Flow (vph) 53 0 0 62 65 7
Lane Group Flow (vph) 53 0 0 62 72 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 45 0 0 53 55 6
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 53 0 0 62 65 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 657
pX, platoon unblocked
vC, conflicting volume 131 68 72
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 131 68 72
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 100 100
cM capacity (veh/h) 864 995 1528

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 53 62 72
Volume Left 53 0 0
Volume Right 0 0 7
cSH 864 1528 1700
Volume to Capacity 0.06 0.00 0.04
Queue Length 95th (ft) 5 0 0
Control Delay (s) 9.4 0.0 0.0
Lane LOS A
Approach Delay (s) 9.4 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 25 0 0 68 63 26
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.960
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1788 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1788 0
Adj. Flow (vph) 29 0 0 80 74 31
Lane Group Flow (vph) 29 0 0 80 105 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 25 0 0 68 63 26
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 29 0 0 80 74 31
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 657
pX, platoon unblocked
vC, conflicting volume 169 89 105
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 169 89 105
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 100
cM capacity (veh/h) 821 969 1487

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 29 80 105
Volume Left 29 0 0
Volume Right 0 0 31
cSH 821 1487 1700
Volume to Capacity 0.04 0.00 0.06
Queue Length 95th (ft) 3 0 0
Control Delay (s) 9.5 0.0 0.0
Lane LOS A
Approach Delay (s) 9.5 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 45 0 0 53 55 6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1839 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1839 0
Adj. Flow (vph) 53 0 0 62 65 7
Lane Group Flow (vph) 53 0 0 62 72 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 45 0 0 53 55 6
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 53 0 0 62 65 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 657
pX, platoon unblocked
vC, conflicting volume 131 68 72
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 131 68 72
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 100 100
cM capacity (veh/h) 864 995 1528

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 53 62 72
Volume Left 53 0 0
Volume Right 0 0 7
cSH 864 1528 1700
Volume to Capacity 0.06 0.00 0.04
Queue Length 95th (ft) 5 0 0
Control Delay (s) 9.4 0.0 0.0
Lane LOS A
Approach Delay (s) 9.4 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 25 0 0 68 63 26
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.960
Flt Protected 0.950
Satd. Flow (prot) 1770 0 0 1863 1788 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 0 0 1863 1788 0
Adj. Flow (vph) 29 0 0 80 74 31
Lane Group Flow (vph) 29 0 0 80 105 0
Sign Control Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
177: New Towne Haven Lane & Site Driveway G 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 25 0 0 68 63 26
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 29 0 0 80 74 31
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 657
pX, platoon unblocked
vC, conflicting volume 169 89 105
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 169 89 105
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 100
cM capacity (veh/h) 821 969 1487

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 29 80 105
Volume Left 29 0 0
Volume Right 0 0 31
cSH 821 1487 1700
Volume to Capacity 0.04 0.00 0.06
Queue Length 95th (ft) 3 0 0
Control Delay (s) 9.5 0.0 0.0
Lane LOS A
Approach Delay (s) 9.5 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15
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Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 132 29 461 125 0 55 308 734 0 524 92
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.243
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 453 3539 1583 0 3539 1583
Satd. Flow (RTOR) 232 179 136
Adj. Flow (vph) 159 155 34 542 147 0 65 362 864 0 616 108
Lane Group Flow (vph) 159 155 34 542 147 0 65 362 864 0 616 108
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 16.0 15.0 15.0 25.0 24.0 24.0 15.0 40.0 25.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 8.7 8.2 8.2 17.7 17.2 35.1 34.1 58.8 23.2 37.9
Actuated g/C Ratio 0.11 0.10 0.10 0.22 0.22 0.44 0.43 0.74 0.29 0.47
v/c Ratio 0.43 0.43 0.09 0.72 0.19 0.21 0.24 0.71 0.60 0.13
Control Delay 36.6 37.2 0.5 13.4 6.1 15.5 15.6 8.7 29.4 2.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 37.2 0.5 13.4 6.1 15.5 15.6 8.7 29.4 2.1
LOS D D A B A B B A C A
Approach Delay 33.3 11.8 11.0 25.3
Approach LOS C B B C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 68 (85%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 132 29 461 125 0 55 308 734 0 524 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.24 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 453 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 159 155 34 542 147 0 65 362 864 0 616 108
RTOR Reduction (vph) 0 0 31 0 0 0 0 0 47 0 0 57
Lane Group Flow (vph) 159 155 3 542 147 0 65 362 817 0 616 51
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 8.7 8.2 8.2 17.7 17.2 34.1 34.1 58.8 22.0 37.7
Effective Green, g (s) 8.7 8.2 8.2 17.7 17.2 34.1 34.1 58.8 22.0 37.7
Actuated g/C Ratio 0.11 0.10 0.10 0.22 0.21 0.43 0.43 0.73 0.28 0.47
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 373 362 162 759 760 293 1508 1163 973 745
v/s Ratio Prot c0.05 0.04 0.16 0.04 0.02 0.10 c0.52 0.17 0.03
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.43 0.43 0.02 0.71 0.19 0.22 0.24 0.70 0.63 0.07
Uniform Delay, d1 33.3 33.7 32.3 28.8 25.7 14.6 14.7 5.8 25.5 11.6
Progression Factor 1.00 1.00 1.00 0.30 0.22 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.8 0.1 2.6 0.1 0.4 0.4 1.9 3.1 0.0
Delay (s) 34.1 34.5 32.3 11.3 5.7 15.0 15.0 7.7 28.6 11.6
Level of Service C C C B A B B A C B
Approach Delay (s) 34.1 10.1 10.2 26.0
Approach LOS C B B C

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 324 247 62 1082 181 0 65 386 665 0 614 152
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.147
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 274 3539 1583 0 3539 1583
Satd. Flow (RTOR) 251 33 179
Adj. Flow (vph) 381 291 73 1273 213 0 76 454 782 0 722 179
Lane Group Flow (vph) 381 291 73 1273 213 0 76 454 782 0 722 179
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 24.0 15.0 15.0 44.0 35.0 35.0 15.0 41.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 15.7 9.0 9.0 37.0 30.3 35.0 34.0 78.0 22.5 44.2
Actuated g/C Ratio 0.16 0.09 0.09 0.37 0.30 0.35 0.34 0.78 0.22 0.44
v/c Ratio 0.71 0.92 0.20 1.00 0.20 0.36 0.38 0.63 0.91 0.22
Control Delay 47.3 79.1 1.2 37.5 17.2 27.0 26.1 7.2 56.1 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.3 79.1 1.2 37.5 17.2 27.0 26.1 7.2 56.1 3.4
LOS D E A D B C C A E A
Approach Delay 55.2 34.6 14.9 45.7
Approach LOS E C B D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 67 (67%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 34.5 Intersection LOS: C
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 Report - 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 324 247 62 1082 181 0 65 386 665 0 614 152
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.15 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 273 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 381 291 73 1273 213 0 76 454 782 0 722 179
RTOR Reduction (vph) 0 0 66 0 0 0 0 0 7 0 0 100
Lane Group Flow (vph) 381 291 7 1273 213 0 76 454 775 0 722 79
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 15.7 9.0 9.0 37.0 30.3 34.0 34.0 78.0 21.3 44.0
Effective Green, g (s) 15.7 9.0 9.0 37.0 30.3 34.0 34.0 78.0 21.3 44.0
Actuated g/C Ratio 0.16 0.09 0.09 0.37 0.30 0.34 0.34 0.78 0.21 0.44
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 538 318 142 1270 1072 193 1203 1234 753 696
v/s Ratio Prot c0.11 0.08 c0.37 0.06 0.03 0.13 c0.49 c0.20 0.05
v/s Ratio Perm 0.00 0.11
v/c Ratio 0.71 0.92 0.05 1.00 0.20 0.39 0.38 0.63 0.96 0.11
Uniform Delay, d1 40.0 45.1 41.6 31.5 25.8 24.9 25.0 4.7 38.9 16.5
Progression Factor 1.00 1.00 1.00 0.55 0.64 1.00 1.00 1.00 1.00 0.99
Incremental Delay, d2 4.2 29.5 0.1 18.0 0.0 1.3 0.9 1.0 23.9 0.1
Delay (s) 44.2 74.6 41.7 35.4 16.5 26.3 25.9 5.8 62.8 16.4
Level of Service D E D D B C C A E B
Approach Delay (s) 55.8 32.7 13.9 53.6
Approach LOS E C B D

Intersection Summary
HCM 2000 Control Delay 35.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 132 29 555 125 0 55 308 827 0 524 92
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.207
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 386 3539 1583 0 3539 1583
Satd. Flow (RTOR) 232 346 136
Adj. Flow (vph) 159 155 34 653 147 0 65 362 973 0 616 108
Lane Group Flow (vph) 159 155 34 653 147 0 65 362 973 0 616 108
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 20.0 20.0 20.0 23.0 23.0 23.0 15.0 37.0 22.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 9.0 8.8 8.8 20.3 20.1 31.8 30.8 58.2 19.8 34.9
Actuated g/C Ratio 0.11 0.11 0.11 0.25 0.25 0.40 0.38 0.73 0.25 0.44
v/c Ratio 0.41 0.40 0.09 0.75 0.17 0.23 0.27 0.78 0.70 0.14
Control Delay 35.8 35.7 0.4 26.4 22.5 17.8 17.8 10.2 35.1 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.8 35.7 0.4 26.4 22.5 17.8 17.8 10.2 35.1 2.3
LOS D D A C C B B B D A
Approach Delay 32.3 25.7 12.5 30.2
Approach LOS C C B C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 49 (61%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 21.8 Intersection LOS: C
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 132 29 555 125 0 55 308 827 0 524 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.21 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 386 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 159 155 34 653 147 0 65 362 973 0 616 108
RTOR Reduction (vph) 0 0 30 0 0 0 0 0 94 0 0 61
Lane Group Flow (vph) 159 155 4 653 147 0 65 362 879 0 616 47
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 9.0 8.8 8.8 20.3 20.1 30.9 30.9 58.2 18.7 34.7
Effective Green, g (s) 9.0 8.8 8.8 20.3 20.1 30.9 30.9 58.2 18.7 34.7
Actuated g/C Ratio 0.11 0.11 0.11 0.25 0.25 0.39 0.39 0.73 0.23 0.43
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 389 174 871 889 256 1366 1151 827 686
v/s Ratio Prot c0.05 0.04 0.19 0.04 0.02 0.10 c0.55 0.17 0.03
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.41 0.40 0.02 0.75 0.17 0.25 0.27 0.76 0.74 0.07
Uniform Delay, d1 33.0 33.1 31.8 27.5 23.4 16.7 16.8 6.7 28.4 13.2
Progression Factor 1.00 1.00 1.00 0.76 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.7 0.0 2.8 0.1 0.5 0.5 3.1 6.0 0.0
Delay (s) 33.8 33.8 31.8 23.6 21.9 17.2 17.3 9.7 34.4 13.3
Level of Service C C C C C B B A C B
Approach Delay (s) 33.6 23.3 12.0 31.3
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 21.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 324 247 62 1222 181 0 65 386 824 0 614 152
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.142
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 265 3539 1583 0 3539 1583
Satd. Flow (RTOR) 228 30 179
Adj. Flow (vph) 381 291 73 1438 213 0 76 454 969 0 722 179
Lane Group Flow (vph) 381 291 73 1438 213 0 76 454 969 0 722 179
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 28.0 15.0 15.0 53.0 40.0 40.0 15.0 42.0 27.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 17.4 9.0 9.0 46.0 37.6 36.0 35.0 88.0 23.3 46.7
Actuated g/C Ratio 0.16 0.08 0.08 0.42 0.34 0.33 0.32 0.80 0.21 0.42
v/c Ratio 0.70 1.01 0.22 1.00 0.18 0.39 0.40 0.76 0.96 0.23
Control Delay 50.8 105.7 1.5 26.6 12.3 32.0 30.7 10.4 69.3 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.8 105.7 1.5 26.6 12.3 32.0 30.7 10.4 69.3 3.6
LOS D F A C B C C B E A
Approach Delay 67.4 24.8 17.6 56.3
Approach LOS E C B E

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 71 (65%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2016 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 324 247 62 1222 181 0 65 386 824 0 614 152
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.14 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 265 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 381 291 73 1438 213 0 76 454 969 0 722 179
RTOR Reduction (vph) 0 0 67 0 0 0 0 0 6 0 0 103
Lane Group Flow (vph) 381 291 6 1438 213 0 76 454 963 0 722 76
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 17.4 9.0 9.0 46.0 37.6 35.0 35.0 88.0 22.1 46.5
Effective Green, g (s) 17.4 9.0 9.0 46.0 37.6 35.0 35.0 88.0 22.1 46.5
Actuated g/C Ratio 0.16 0.08 0.08 0.42 0.34 0.32 0.32 0.80 0.20 0.42
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 543 289 129 1435 1209 178 1126 1266 711 669
v/s Ratio Prot 0.11 c0.08 c0.42 0.06 0.03 0.13 c0.61 c0.20 0.05
v/s Ratio Perm 0.00 0.11
v/c Ratio 0.70 1.01 0.05 1.00 0.18 0.43 0.40 0.76 1.02 0.11
Uniform Delay, d1 43.8 50.5 46.5 32.0 25.4 29.2 29.3 5.6 44.0 19.2
Progression Factor 1.00 1.00 1.00 0.36 0.46 1.00 1.00 1.00 1.00 0.99
Incremental Delay, d2 4.1 54.7 0.1 12.7 0.0 1.6 1.1 2.7 37.4 0.1
Delay (s) 47.9 105.2 46.7 24.3 11.7 30.8 30.4 8.4 81.3 19.2
Level of Service D F D C B C C A F B
Approach Delay (s) 70.2 22.7 16.2 69.0
Approach LOS E C B E

Intersection Summary
HCM 2000 Control Delay 36.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 171 36 527 149 0 64 368 817 0 612 118
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.201
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 374 3539 1583 0 3539 1583
Satd. Flow (RTOR) 232 102 139
Adj. Flow (vph) 204 201 42 620 175 0 75 433 961 0 720 139
Lane Group Flow (vph) 204 201 42 620 175 0 75 433 961 0 720 139
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 15.0 15.0 15.0 22.0 22.0 22.0 15.0 43.0 28.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 8.6 8.6 8.6 15.4 15.4 37.0 36.0 58.4 25.0 39.6
Actuated g/C Ratio 0.11 0.11 0.11 0.19 0.19 0.46 0.45 0.73 0.31 0.50
v/c Ratio 0.55 0.53 0.11 0.94 0.26 0.25 0.27 0.81 0.65 0.16
Control Delay 39.8 39.1 0.6 50.9 23.8 14.3 14.4 13.7 28.4 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.8 39.1 0.6 50.9 23.8 14.3 14.4 13.7 28.4 3.0
LOS D D A D C B B B C A
Approach Delay 35.8 45.0 14.0 24.3
Approach LOS D D B C

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 7 (9%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 AM No Build Conditions

Timing Plan: AM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 171 36 527 149 0 64 368 817 0 612 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.20 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 374 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 204 201 42 620 175 0 75 433 961 0 720 139
RTOR Reduction (vph) 0 0 37 0 0 0 0 0 28 0 0 71
Lane Group Flow (vph) 204 201 5 620 175 0 75 433 933 0 720 68
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 8.6 8.6 8.6 15.4 15.4 36.0 36.0 58.4 23.8 39.4
Effective Green, g (s) 8.6 8.6 8.6 15.4 15.4 36.0 36.0 58.4 23.8 39.4
Actuated g/C Ratio 0.11 0.11 0.11 0.19 0.19 0.45 0.45 0.73 0.30 0.49
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 380 170 660 681 276 1592 1155 1052 779
v/s Ratio Prot c0.06 0.06 0.18 0.05 0.02 0.12 c0.59 0.20 0.04
v/s Ratio Perm 0.00 0.10
v/c Ratio 0.55 0.53 0.03 0.94 0.26 0.27 0.27 0.81 0.68 0.09
Uniform Delay, d1 33.9 33.8 32.0 31.8 27.4 14.0 13.8 7.1 24.8 10.8
Progression Factor 1.00 1.00 1.00 0.94 0.83 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 1.3 0.1 17.6 0.2 0.5 0.4 4.3 3.6 0.0
Delay (s) 35.7 35.1 32.0 47.4 22.8 14.5 14.2 11.4 28.3 10.8
Level of Service D D C D C B B B C B
Approach Delay (s) 35.1 42.0 12.4 25.5
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 403 305 75 1202 232 0 82 474 753 0 738 200
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.116
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 216 3539 1583 0 3539 1583
Satd. Flow (RTOR) 209 27 235
Adj. Flow (vph) 474 359 88 1414 273 0 96 558 886 0 868 235
Lane Group Flow (vph) 474 359 88 1414 273 0 96 558 886 0 868 235
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 28.0 18.0 18.0 52.0 42.0 42.0 15.0 50.0 35.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 20.3 12.0 12.0 45.0 36.7 44.0 43.0 95.0 28.6 54.9
Actuated g/C Ratio 0.17 0.10 0.10 0.38 0.31 0.37 0.36 0.79 0.24 0.46
v/c Ratio 0.82 1.02 0.25 1.10 0.25 0.51 0.44 0.70 1.03 0.28
Control Delay 60.0 105.6 1.8 67.3 9.9 35.4 30.7 9.4 83.7 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.0 105.6 1.8 67.3 9.9 35.4 30.7 9.4 83.7 3.1
LOS E F A E A D C A F A
Approach Delay 72.2 58.0 18.8 66.5
Approach LOS E E B E

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 8 (7%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 50.8 Intersection LOS: D
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 PM No Build Conditions

Timing Plan: PM Peak Synchro 7 -  Report 8/28/2013
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 403 305 75 1202 232 0 82 474 753 0 738 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.12 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 215 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 474 359 88 1414 273 0 96 558 886 0 868 235
RTOR Reduction (vph) 0 0 79 0 0 0 0 0 6 0 0 126
Lane Group Flow (vph) 474 359 9 1414 273 0 96 558 880 0 868 109
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 20.3 12.0 12.0 45.0 36.7 43.0 43.0 95.0 28.6 55.9
Effective Green, g (s) 20.3 12.0 12.0 45.0 36.7 43.0 43.0 95.0 28.6 55.9
Actuated g/C Ratio 0.17 0.10 0.10 0.38 0.31 0.36 0.36 0.79 0.24 0.47
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 580 353 158 1287 1082 185 1268 1253 843 737
v/s Ratio Prot c0.14 0.10 c0.41 0.08 0.04 0.16 c0.56 c0.25 0.07
v/s Ratio Perm 0.01 0.15
v/c Ratio 0.82 1.02 0.06 1.10 0.25 0.52 0.44 0.70 1.03 0.15
Uniform Delay, d1 48.1 54.0 48.9 37.5 31.3 30.1 29.3 5.9 45.7 18.4
Progression Factor 1.00 1.00 1.00 0.38 0.30 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 52.3 0.1 49.9 0.0 2.4 1.1 1.8 38.4 0.1
Delay (s) 56.8 106.3 49.0 64.1 9.5 32.6 30.4 7.7 84.1 18.5
Level of Service E F D E A C C A F B
Approach Delay (s) 75.3 55.3 17.5 70.1
Approach LOS E E B E

Intersection Summary
HCM 2000 Control Delay 50.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 171 36 621 149 0 64 368 910 0 612 118
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.185
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 345 3539 1583 0 3539 1583
Satd. Flow (RTOR) 206 74 139
Adj. Flow (vph) 204 201 42 731 175 0 75 433 1071 0 720 139
Lane Group Flow (vph) 204 201 42 731 175 0 75 433 1071 0 720 139
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 15.0 15.0 15.0 30.0 30.0 30.0 15.0 45.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 8.7 8.7 8.7 23.3 23.3 39.0 38.0 68.3 26.8 41.5
Actuated g/C Ratio 0.10 0.10 0.10 0.26 0.26 0.43 0.42 0.76 0.30 0.46
v/c Ratio 0.61 0.59 0.12 0.82 0.19 0.28 0.29 0.88 0.68 0.17
Control Delay 47.4 46.3 0.8 31.8 24.9 17.9 17.8 18.1 33.1 3.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 46.3 0.8 31.8 24.9 17.9 17.8 18.1 33.1 3.5
LOS D D A C C B B B C A
Approach Delay 42.5 30.5 18.0 28.3
Approach LOS D C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 58 (64%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 AM Build Conditions

Timing Plan: AM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 171 36 621 149 0 64 368 910 0 612 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.18 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 344 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 204 201 42 731 175 0 75 433 1071 0 720 139
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 18 0 0 75
Lane Group Flow (vph) 204 201 4 731 175 0 75 433 1053 0 720 64
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 8.7 8.7 8.7 23.3 23.3 38.0 38.0 68.3 25.6 41.3
Effective Green, g (s) 8.7 8.7 8.7 23.3 23.3 38.0 38.0 68.3 25.6 41.3
Actuated g/C Ratio 0.10 0.10 0.10 0.26 0.26 0.42 0.42 0.76 0.28 0.46
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 331 342 153 888 916 246 1494 1201 1006 726
v/s Ratio Prot c0.06 0.06 0.21 0.05 0.02 0.12 c0.67 0.20 0.04
v/s Ratio Perm 0.00 0.11
v/c Ratio 0.62 0.59 0.03 0.82 0.19 0.30 0.29 0.88 0.72 0.09
Uniform Delay, d1 39.0 38.9 36.8 31.4 26.0 17.3 17.1 7.8 28.9 13.7
Progression Factor 1.00 1.00 1.00 0.78 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 2.6 0.1 4.7 0.1 0.7 0.5 7.5 4.3 0.1
Delay (s) 42.4 41.5 36.9 29.1 24.3 18.0 17.6 15.3 33.2 13.8
Level of Service D D D C C B B B C B
Approach Delay (s) 41.5 28.2 16.0 30.1
Approach LOS D C B C

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 403 305 75 1342 232 0 82 474 912 0 738 200
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 3433 3539 1863 1770 3539 1583 0 3539 1583
Flt Permitted 0.950 0.950 0.123
Satd. Flow (perm) 3433 3539 1583 3433 3539 1863 229 3539 1583 0 3539 1583
Satd. Flow (RTOR) 209 27 235
Adj. Flow (vph) 474 359 88 1579 273 0 96 558 1073 0 868 235
Lane Group Flow (vph) 474 359 88 1579 273 0 96 558 1073 0 868 235
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Total Split (s) 28.0 17.0 17.0 55.0 44.0 44.0 15.0 48.0 33.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0 7.0 6.0 7.0 7.0
Act Effct Green (s) 20.3 11.0 11.0 48.0 38.7 42.0 41.0 96.0 26.5 52.9
Actuated g/C Ratio 0.17 0.09 0.09 0.40 0.32 0.35 0.34 0.80 0.22 0.44
v/c Ratio 0.82 1.11 0.26 1.15 0.24 0.51 0.46 0.84 1.11 0.28
Control Delay 60.0 132.0 1.9 86.8 13.4 36.7 32.4 15.3 109.7 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.0 132.0 1.9 86.8 13.4 36.7 32.4 15.3 109.7 3.4
LOS E F A F B D C B F A
Approach Delay 82.5 76.0 22.0 87.0
Approach LOS F E C F

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 81 (68%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.15
Intersection Signal Delay: 62.6 Intersection LOS: E
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     63: Benn's Church Boulevard & Benn's Grant Boulevard

HCM Signalized Intersection Capacity Analysis Norsworthy Traffic Impact Analysis
63: Benn's Church Boulevard & Benn's Grant Boulevard 2022 PM Build Conditions

Timing Plan: PM Peak Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 403 305 75 1342 232 0 82 474 912 0 738 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1770 3539 1583 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.12 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 229 3539 1583 3539 1583
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 474 359 88 1579 273 0 96 558 1073 0 868 235
RTOR Reduction (vph) 0 0 80 0 0 0 0 0 5 0 0 130
Lane Group Flow (vph) 474 359 8 1579 273 0 96 558 1068 0 868 105
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov NA pt+ov
Protected Phases 7 4 3 8 5 2 2 3 6 6 7
Permitted Phases 4 8 2
Actuated Green, G (s) 20.3 11.0 11.0 48.0 38.7 41.0 41.0 96.0 26.5 53.8
Effective Green, g (s) 20.3 11.0 11.0 48.0 38.7 41.0 41.0 96.0 26.5 53.8
Actuated g/C Ratio 0.17 0.09 0.09 0.40 0.32 0.34 0.34 0.80 0.22 0.45
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 580 324 145 1373 1141 187 1209 1266 781 709
v/s Ratio Prot 0.14 c0.10 c0.46 0.08 0.04 0.16 c0.67 c0.25 0.07
v/s Ratio Perm 0.01 0.14
v/c Ratio 0.82 1.11 0.06 1.15 0.24 0.51 0.46 0.84 1.11 0.15
Uniform Delay, d1 48.1 54.5 49.8 36.0 29.8 31.1 30.9 7.4 46.8 19.6
Progression Factor 1.00 1.00 1.00 0.42 0.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 82.3 0.2 68.4 0.0 2.4 1.3 5.3 66.9 0.1
Delay (s) 56.8 136.8 49.9 83.4 13.1 33.4 32.1 12.7 113.6 19.7
Level of Service E F D F B C C B F B
Approach Delay (s) 87.3 73.0 20.1 93.6
Approach LOS F E C F

Intersection Summary
HCM 2000 Control Delay 63.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Queuing and Blocking Report
2011 AM Existing 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 1

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T T L T T R LTR LTR
Maximum Queue (ft) 27 247 245 48 109 152 28 66 93
Average Queue (ft) 2 90 99 23 46 55 1 24 34
95th Queue (ft) 11 199 207 49 101 115 10 50 72
Link Distance (ft) 5361 5361 1549 1549 682 619
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 160 185
Storage Blk Time (%) 1 5
Queuing Penalty (veh) 0 1



Queuing and Blocking Report
2011 PM Existing 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 1

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB SB
Directions Served L T T R L T T R LTR LTR
Maximum Queue (ft) 49 202 203 31 89 306 315 323 106 114
Average Queue (ft) 13 82 92 4 30 117 131 21 40 33
95th Queue (ft) 40 170 171 21 62 247 275 120 89 74
Link Distance (ft) 5361 5361 1549 1549 682 619
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 125 160 185
Storage Blk Time (%) 0 3 4 4
Queuing Penalty (veh) 0 0 2 3



Queuing and Blocking Report
2016 AM No Build Conditions 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 1

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB SB
Directions Served L T T R L T T R LTR LTR
Maximum Queue (ft) 27 443 468 31 70 212 220 26 87 124
Average Queue (ft) 3 204 226 3 24 72 78 1 30 44
95th Queue (ft) 14 404 430 17 57 163 175 8 63 96
Link Distance (ft) 633 633 1551 1551 335 285
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 125 160 185
Storage Blk Time (%) 8 17 1 1
Queuing Penalty (veh) 0 2 0 0
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Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB SB
Directions Served L T T R L T T R LTR LTR
Maximum Queue (ft) 28 588 556 255 389 433 467 50 109 71
Average Queue (ft) 5 235 259 12 51 188 191 7 52 38
95th Queue (ft) 21 484 482 91 167 351 346 29 93 73
Link Distance (ft) 633 633 1551 1551 335 285
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 125 160 185
Storage Blk Time (%) 9 17 9 6
Queuing Penalty (veh) 1 2 5 3
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Intersection: 59: Site Driveway A & Brewer's Neck Boulevard

Movement WB NB SB
Directions Served UL LTR LTR
Maximum Queue (ft) 22 179 169
Average Queue (ft) 3 87 61
95th Queue (ft) 14 168 161
Link Distance (ft) 503 530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB NB SB SB
Directions Served UL T T R L T T R L TR L LTR
Maximum Queue (ft) 624 663 676 255 389 551 501 330 148 127 178 200
Average Queue (ft) 195 467 460 14 76 299 280 84 45 46 97 135
95th Queue (ft) 522 754 766 93 258 506 471 273 110 89 164 197
Link Distance (ft) 625 625 1543 1543 324 272
Upstream Blk Time (%) 0 5 7
Queuing Penalty (veh) 0 54 67
Storage Bay Dist (ft) 550 125 160 185 200 250
Storage Blk Time (%) 0 12 36 27 22
Queuing Penalty (veh) 0 21 6 11 25

Intersection: 172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard

Movement EB EB EB SB
Directions Served L T T R
Maximum Queue (ft) 85 432 426 99
Average Queue (ft) 44 48 52 18
95th Queue (ft) 81 206 226 64
Link Distance (ft) 1109 1109 291
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250
Storage Blk Time (%) 1 2
Queuing Penalty (veh) 1 0

Queuing and Blocking Report
2016 AM Build Conditions 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 2

Intersection: 179: Norsworthy Drive & Site Driveway E

Movement EB NB
Directions Served LR L
Maximum Queue (ft) 82 78
Average Queue (ft) 42 22
95th Queue (ft) 65 63
Link Distance (ft) 334
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 1
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 186
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Intersection: 59: Site Driveway A & Brewer's Neck Boulevard

Movement EB EB EB WB NB SB
Directions Served L T T UL LTR LTR
Maximum Queue (ft) 69 107 189 104 201 107
Average Queue (ft) 12 2 1 22 37 46
95th Queue (ft) 39 18 10 61 122 107
Link Distance (ft) 3277 3277 503 530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 200
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB B18 NB NB SB
Directions Served L T T R L T T R T L TR L
Maximum Queue (ft) 625 692 692 255 390 1404 1422 330 30 170 85 271
Average Queue (ft) 421 402 348 33 99 1269 1278 191 1 59 40 140
95th Queue (ft) 678 722 597 159 300 1398 1413 436 10 132 84 255
Link Distance (ft) 625 625 1543 1543 4370 324
Upstream Blk Time (%) 12 20 0 0
Queuing Penalty (veh) 0 201 5 0
Storage Bay Dist (ft) 550 125 160 185 200 250
Storage Blk Time (%) 28 1 25 46 46 0
Queuing Penalty (veh) 246 2 9 40 105 0

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement SB
Directions Served LTR
Maximum Queue (ft) 288
Average Queue (ft) 194
95th Queue (ft) 290
Link Distance (ft) 272
Upstream Blk Time (%) 1
Queuing Penalty (veh) 4
Storage Bay Dist (ft)
Storage Blk Time (%) 3
Queuing Penalty (veh) 3

Queuing and Blocking Report
2016 PM Build Conditions 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 2

Intersection: 172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard

Movement EB EB EB EB SB
Directions Served L T T R R
Maximum Queue (ft) 399 1096 1117 400 306
Average Queue (ft) 141 165 166 57 157
95th Queue (ft) 345 681 693 288 305
Link Distance (ft) 1109 1109 291
Upstream Blk Time (%) 0 0 7
Queuing Penalty (veh) 1 3 0
Storage Bay Dist (ft) 250 200
Storage Blk Time (%) 17 7
Queuing Penalty (veh) 22 2

Intersection: 179: Norsworthy Drive & Site Driveway E

Movement EB NB
Directions Served LR L
Maximum Queue (ft) 88 56
Average Queue (ft) 49 15
95th Queue (ft) 75 46
Link Distance (ft) 334
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 643
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Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB NB SB
Directions Served L T T R L T T LTR LTR
Maximum Queue (ft) 399 632 548 31 93 386 367 85 135
Average Queue (ft) 20 278 285 3 23 128 130 33 42
95th Queue (ft) 142 526 514 18 58 289 289 71 90
Link Distance (ft) 632 632 1549 1549 323 273
Upstream Blk Time (%) 0
Queuing Penalty (veh) 2
Storage Bay Dist (ft) 200 125 160
Storage Blk Time (%) 11 17 3 3
Queuing Penalty (veh) 1 2 1 0



Queuing and Blocking Report
2022 PM No Build Conditions 8/28/2013
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Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB SB
Directions Served L T T R L T T R LTR LTR
Maximum Queue (ft) 31 512 522 255 113 376 405 30 193 71
Average Queue (ft) 8 203 227 20 49 174 159 5 55 31
95th Queue (ft) 26 379 426 127 98 352 345 22 122 66
Link Distance (ft) 632 632 1549 1549 323 273
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 125 160 185
Storage Blk Time (%) 7 13 8 6
Queuing Penalty (veh) 0 1 4 3
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Intersection: 59: Site Driveway A & Brewer's Neck Boulevard

Movement EB EB WB NB SB
Directions Served L T UL LTR LTR
Maximum Queue (ft) 23 29 48 499 235
Average Queue (ft) 2 1 13 258 95
95th Queue (ft) 11 10 37 476 202
Link Distance (ft) 3277 503 530
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 200 200
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB NB SB SB
Directions Served UL T T R L T T R L TR L LTR
Maximum Queue (ft) 625 652 656 255 91 575 552 330 141 107 164 200
Average Queue (ft) 175 509 510 30 33 321 314 84 46 50 76 123
95th Queue (ft) 467 738 735 159 74 500 494 255 103 97 157 190
Link Distance (ft) 625 625 1543 1543 324 272
Upstream Blk Time (%) 0 11 13
Queuing Penalty (veh) 0 132 153
Storage Bay Dist (ft) 550 125 160 185 200 250
Storage Blk Time (%) 16 36 28 23
Queuing Penalty (veh) 31 6 11 25

Intersection: 172: Site Driveway B/Site Driveway C & Brewer's Neck Boulevard

Movement EB EB EB WB SB
Directions Served L T T R R
Maximum Queue (ft) 400 1029 1104 24 102
Average Queue (ft) 117 290 294 1 16
95th Queue (ft) 363 887 903 8 59
Link Distance (ft) 1109 1109 291
Upstream Blk Time (%) 0
Queuing Penalty (veh) 1
Storage Bay Dist (ft) 250 200
Storage Blk Time (%) 11 16
Queuing Penalty (veh) 11 1

Queuing and Blocking Report
2022 AM Build Conditions 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 2

Intersection: 179: Norsworthy Drive & Site Driveway E

Movement EB NB
Directions Served LR L
Maximum Queue (ft) 73 78
Average Queue (ft) 43 13
95th Queue (ft) 66 48
Link Distance (ft) 334
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 1
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 371
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Norsworthy Traffic Impact Analysis SimTraffic Report
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Intersection: 59: Site Driveway A & Brewer's Neck Boulevard

Movement EB WB WB NB SB
Directions Served L UL T LTR LTR
Maximum Queue (ft) 46 135 151 413 281
Average Queue (ft) 13 49 14 185 141
95th Queue (ft) 39 111 80 382 302
Link Distance (ft) 1109 503 530
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 200
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 159: New Towne Haven Lane/Norsworthy Drive & Brewer's Neck Boulevard

Movement EB EB EB EB WB WB WB WB NB NB SB SB
Directions Served L T T R L T T R L TR L LTR
Maximum Queue (ft) 625 688 686 255 390 1232 1235 330 193 85 271 281
Average Queue (ft) 496 534 531 14 155 1082 1106 211 67 25 137 185
95th Queue (ft) 680 747 733 89 404 1224 1234 452 148 55 247 284
Link Distance (ft) 625 625 1543 1543 324 272
Upstream Blk Time (%) 2 14 10 0 1
Queuing Penalty (veh) 0 153 117 0 2
Storage Bay Dist (ft) 550 125 160 185 200 250
Storage Blk Time (%) 19 12 37 45 45 0 0 3
Queuing Penalty (veh) 183 32 13 40 104 0 0 4

Intersection: 172: Site Driveway B/Retail Entrance C & Brewer's Neck Boulevard

Movement EB EB EB EB SB
Directions Served L T T R R
Maximum Queue (ft) 400 696 718 400 343
Average Queue (ft) 131 184 185 29 173
95th Queue (ft) 318 599 611 198 320
Link Distance (ft) 1109 1109 291
Upstream Blk Time (%) 4
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 250 200
Storage Blk Time (%) 3 12 14
Queuing Penalty (veh) 32 15 4

Queuing and Blocking Report
2022 PM Build Conditions 8/28/2013

Norsworthy Traffic Impact Analysis SimTraffic Report
Kimley-Horn and Associates, Inc. Page 2

Intersection: 179: Norsworthy Drive & Site Driveway E

Movement EB NB SB
Directions Served LR L TR
Maximum Queue (ft) 91 56 30
Average Queue (ft) 50 17 1
95th Queue (ft) 73 46 10
Link Distance (ft) 334 186
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 700
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Norsworthy Development Traffic Impact Analysis (TIA) – Assumptions/Methodology

Project Meetings
Meetings are intended to occur at key decision points along the project timeline and to ensure
project buy-in prior to moving on to the next component of the analysis

KHA anticipates conducting up to two (2) face-to-face project team meetings during the course of
this project

Project meetings may include but are not limited to the following:
o Exiting Conditions Analysis Review meeting
o DRAFT Traffic Study Comments Review/Resolution Meeting

Data Collection
Vehicular Turning Movement Counts (TMC) and will be collected at the following intersections:

Brewers Neck Boulevard and Norsworthy Drive/New Towne Haven Lane

Brewers Neck Boulevard and Sentara Way

Carrollton Boulevard and Smiths Neck Road
Existing TMC Data from previous studies will be utilized at the following intersections:

Benns Church Boulevard and Brewers Neck Boulevard (U.S. Route 258/SR 32) – (December
2008)

Brewers Neck Boulevard and Queen Ann Court – (December 2008)

Brewers Neck Boulevard and Carrollton Boulevard (U.S. Route 17) – (December 2010)

Carrollton Boulevard and Omera Drive/Ashby Way – (December 2010)

TMC data will be collected during the AM peak hours of 5:30 to 8:30 and PM peak hours of 3:00 to 6:00
during a normal work week.  TMC data will be collected from 5:30 to 9:30 AM and 3:00-7:00 PM at the
Brewer’s Neck Boulevard and Norsworthy Drive/New Towne Haven Lane intersection in order to capture
both early commuters and Carrollton Elementary School traffic.

72-hour Average Weekday Daily Traffic (AWDT) Volume Counts will be collected at the following
locations:

Brewers Neck Boulevard
o Between the two unsignalized median crossovers west of the Norsworthy Drive

intersection

Carrollton Boulevard
o Approximately 1,200 feet south of the Northgate Lane intersection
o Approximately 1,000 feet south of the Deep Bottom Drive intersection

Existing ADT data from previous studies will be utilized for the following roadways:

Benns Church Boulevard north of Brewers Neck Boulevard (December 2008)

Benns Church Boulevard south of Brewers Neck Boulevard (December 2008)



Page 2 of 2

Land Use Designation
Approved but Unbuilt Development

KHA will include the following approved but unbuilt developments when analyzing study area
roadways:

o Benn’s Grant
o St. Luke’s Village
o Frank property
o Riverside Medical Center
o The Crossings
o Red Oaks
o Bridge Point Commons
o Archers Meade

KHA will coordinate with Isle of Wight County to obtain the proposed phased development of
the above reference projects (if applicable) for inclusion in the Build-Out and Build-Out + 6
traffic conditions analysis scenarios.

KHA will coordinate with Isle of Wight County to obtain a list of proffered roadway
improvements as related to the approved but unbuilt developments for inclusion in future Build-
Out and Build-Out + 6 traffic conditions analysis scenarios.

Reporting
KHA will prepare/submit a DRAFT Traffic Impact Analysis for review and comment by the
Project Team.

KHA will respond to one (1) iteration of consolidated comments on the DRAFT TIA.

KHA will prepare/submit a FINAL TIA for approval to Isle of Wight County and VDOT as a part
of the Norsworthy Development Rezoning Application.



FIGURE

1
Location Map

THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED.  REUSE OF AND IMPROPER RELIANCE ON THIS DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

Norsworthy Mixed-Used Development
Isle of Wight

NORTH
Not To Scale

Legend

Existing  Signalized Intersection

Future Signalized Intersection

Future Unsignalized Intersection

Benn’s Church Boulevard

US Route 17

Site

Omera Drive

Smiths Neck Road



FIGURE 2



FIGURE

3
Trip Distribution - Residential
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Trip Distribution - Retail
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August 30, 2013 
 
 
 
 
Mr. Matthew Smolnik 
Assistant Director of Planning and Zoning 
Isle of Wight County 
P.O. Box 80 
Isle of Wight, VA 23397 

Re: Norsworthy Development (Brewers Station) Chapter 527  
 Route 258 (Brewer’s Neck Boulevard) 
 KHA Response to VDOT Comments 
 

Dear Mr. Smolnik: 

Please find below our response to the comments received from the VDOT 
Hampton Roads District Office via e-mail correspondence dated July 31, 2013 
(See Attachment), with regards to the subject Norsworthy Development Traffic 
Impact Study dated May 2013 (revised).  These responses reflect discussion that 
was held during a comment resolution meeting between VDOT, Isle of Wight 
County, and Kimley-Horn on August 15, 2013. 

 
1) The Route 258 corridor study requested by Isle of Wight County which is 

currently under review depicts three lanes of through traffic on Brewers 
Neck Boulevard. Right of way should be provided to accommodate this 
future design.  

KHA Response: The Route 258 corridor study is still in draft form and, 
as such, has not been presented to the County Board of Supervisors for 
adoption.  Under the current draft study, the preferred typical section 
for Brewer’s Neck Boulevard encompasses approximately 178 feet 
including multi-use paths.  We believe that the existing ROW of 170 feet 
along the project site will accommodate this proposed section 
particularly since the multi-use paths are currently included as part of 
the site plan outside the public ROW. 

 
Suite 500 

4500 Main Street 

Virginia Beach, Virginia 

23462 
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2) Upon plan submittal and in accordance with Appendix F, new crossovers or 

relocations must be reviewed by the Land Use Manager as well as the 
Regional Traffic Engineer to determine if they meet all required criteria. All 
engineering standards such as spacing standards, sight distance, and 
geometrics must be met. .   

KHA Response: Noted.  We have prepared a figure showing the existing 
aerial imagery with proposed median crossover modifications for the 
Regional Traffic Engineer’s use.  This will be provided with the revised TIA 
submittal. 

3) Previously approved developments were included in the background analysis 
and the anticipated trips generated compiled within the study. For the ease of 
review, pages from these other studies that identify trip assignments and 
distribution through the network should be included in this study and 
contained in the appendix.  

KHA Response:  We will include information for those developments where 
available in the appendices.  Please be aware that detailed information was 
not available for all developments, some included only basic trip generation 
information as provided by VDOT via email. 

4) AutoTurn needs to be completed for all left turning movements at the 
intersection of Brewers Neck and Norsworthy/New Towne Haven. The 
north/south and east/west left turning movements will need to be designed 
such that the traffic signal phasing can operate concurrently. Per the Road 
Design manual, a WB-62 truck will need to be used as the design vehicle. 
The corner radius will need to be a minimum of 45 feet.  

KHA Response: Noted.  This will be completed during the development of 
the actual site plans. These plans will include more detailed roadway 
improvements. 

5) The submitted site plans reflect the installation of sidewalks and crosswalks 
within the development and along Route 32. Care should be taken to ensure 
that all proposed pedestrian facilities meet or exceed ADA standards and 
specifications. The study recommends that a pedestrian refuge area be 
constructed within the existing grass median across the west leg of Brewers 
Neck Boulevard. It’s unclear whether a push button is proposed to be 
installed in the median. Furthermore, as a pedestrian signal phase has been 
proposed, the signal timings for the southbound phase will need to be long 
enough to allow a pedestrian to cross Brewers Neck Boulevard.   

KHA Response: Pedestrian timing information was included under all Build 
scenarios at the Brewer’s Neck Boulevard/Norsworthy Drive/New Towne 
Haven Lane intersection. The clearance interval was calculated in 
accordance with VDOT standards and assumes that the crossing would be 
completed in two stages with a pedestrian refuge in the median.  
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Calculations assumed crossing the longer of the two stages (i.e. the 
eastbound lanes) and the phase runs only with phase 8 (southbound).  For 
analysis purposes, 4 pedestrian calls per hour were assumed as was agreed 
upon at the comment resolution meeting.   

6) The Executive summary and the Introduction are inconsistent in the 
proposed site land uses. The executive summary states, “The proposed 
development will consist of 34 townhomes and approximately 85,000 square 
feet of retail/commercial space along the north side of Brewer’s Neck 
Boulevard as well as 54 single family detached homes and 162 apartment 
units along the south side of Brewer’s Neck Boulevard.” The introduction 
notes, “The proposed development will include 34 condominiums and 
approximately 85,000 square feet of commercial property along the north 
side of Brewer’s Neck Boulevard as well as 65 townhomes, 162 apartment 
units, and a 5,225 square foot farmers’ market along the south side of 
Brewer’s Neck boulevard.” Clarity and consistency within the study should 
be maintained. 

KHA Response: This text has been corrected to be consistent throughout the 
document.   

7) Route 17 and Smiths Neck is part of a signalized coordinated corridor. 
Recent studies submitted have shown that this corridor experiences failing 
conditions. The study analyzes the impact to this intersection while 
operating under uncoordinated traffic demand timings. In order to more 
accurately assess potential impacts to this system, the rest of the signalized 
intersections will need to be included in the model and the coordinated 
timing plans included.  

KHA Response: As agreed to at the comment resolution meeting, no 
changes to the analysis at the Carrollton Boulevard (Route 17) and Smith’s 
Neck Road intersection will be made.  The intersection will remain actuated-
uncoordinated in the TIA.  

8) The submitted traffic impact study includes all previously approved 
development trips and their associated proffered improvements in the 
capacity analysis. As a result it was found that even with all the 
improvements that have been proffered, this roadway network will operate in 
deficient conditions and unsatisfactory levels of service beginning at 2016 
Build. All stakeholders need to understand that upon approval of the site 
development as studied, the following intersections and/or movements will 
immediately result in a severe degradation to failing conditions from No-
Build to Build:  
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KHA Response: Understood.  This data has been presented in the document 
by intersection for reference.  While it is true that failing levels of service 
are prevalent under Build conditions, it should be noted that the intersection 
is very near capacity under No Build conditions.  For example the overall 
intersection volume to capacity ratio for the Brewers Neck 
Boulevard/Norsworthy Drive intersection under 2020 PM No Build 
conditions is 1.02.  This indicates that the intersection is over capacity, even 
without the additional Norsworthy development traffic. Please also note that 
some minor differences in level of service may be evident when comparing 
the May 2013 TIA revision to the August 2013 TIA revision.  This is due to 
adjustments that were made to the peak hour factors and heavy vehicle 
percentages to be more consistent with the VDOT Traffic Operations 
Analysis Tool Guidebook.  

9) As noted in the submitted study, excessive delay is anticipated beginning 
2016 Build. In some cases, the study has anticipated 236 seconds of delay 
for the eastbound Brewers Neck left turn movement. During the 2016 PM 
peak hour, the left turn demand is anticipated to be 246 vehicles. Due to this 
demand and delay, substantial queuing and potential spillback into the 
through lanes will most likely result.  

KHA Response: Understood.  Queuing results will be presented in the 
document for this movement and others that could impact mainline Brewer’s 
Neck Boulevard operations.  

10) The submitted Synchro models for Build conditions did not include a 
pedestrian signal phase and timings for the intersection of Brewers Neck and 
Norsworthy/New Haven. Per the conceptual plans, a crosswalk and 
pedestrian facilities have been proposed for installation across Brewers Neck 
Blvd.   

KHA Response: Please see response to comment 5 above.  
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11) As noted in the Synchro reports, significant delays and substantial queuing is 
anticipated as a direct result of the trips generated by this development. 
Some movements will most certainly experience queuing that will result in 
spillover into through lanes and/or driveway/access blockage (e.g. Driveway 
E blockage due to southbound left turning movements).  

KHA Response: Queuing results have been presented at site driveway 
intersections and indicate that queues along Norsworthy Drive will likely fill 
available storage area.  It is important to note, however, that the vast 
majority of traffic creating the queue comes directly from Driveway E (e.g. 
only 46 vehicles per hour are traveling southbound along Norsworthy Drive 
approaching the Driveway E intersection during the 2022 PM peak).  Since 
traffic exiting Driveway E via a right-turn movement will not impede traffic 
entering Driveway E via the northbound left, queues along northbound 
Norsworthy Drive should be minimal.  Therefore, any resulting backup 
northbound will likely not impact Brewer’s Neck Boulevard.  

12) Queue lengths need to be included in the study and will need to be obtained 
from the SimTraffic model..  

KHA Response: Although queuing analysis was not requested during the 
Chapter 527 Scoping Meeting.  Kimley-Horn has included queuing analysis 
results in the report for the critical movements at Brewer’s Neck 
Boulevard/Norsworthy Drive/New Towne Haven Lane, Brewer’s Neck 
Boulevard/Site Driveway A, Brewer’s Neck Boulevard/Site Driveway C, and 
Norsworthy Drive/Site Driveway E intersections.  

13) While it is understood that the development plan sheets submitted are not for 
construction, the following comments have been provided as a result of a 
preliminary review of the conceptual plans: 

i. Exhibit G Brewer’s Station Conceptual Development Plan denotes the 
installation of a driveway west of the main full access entrance for 
Land Bay I. This driveway will need to be removed from the plans. 

KHA Response: Kimley-Horn will update Exhibit G accordingly.    

ii. A southbound left turn lane was proposed for construction on 
Norsworthy Drive at Brewers Neck. This lane should contain a 
minimum of 200 feet of storage with 200 feet of taper. It was also 
recommended that an exclusive left turn lane be constructed 
northbound at entrance E. Per the conceptual plans submitted, it does 
not appear that the proposed entrance distance from the signalized 
intersection will allow for the installation of both auxiliary lanes. 
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KHA Response: Kimley-Horn understands that due to a lack of posted 
speed limit signage, the speed limit along Norsworthy Drive defaults 
to the statutory 55 mph which would necessitate a 200-foot taper and 
200 feet of storage. Kimley-Horn understands that a design waiver 
will be required during development of detailed site plans to allow 
shorter taper/storage lengths as necessary.   

iii. A northbound dedicated left turn lane has been recommended within 
the submitted study for installation on New Towne Haven Lane at 
Brewers Neck. Care will need to be exercised to ensure that the 
necessary transition distances specified by the Road Design Manual 
are adhered to and shown in the submitted construction site plans.  

KHA Response: Understood. Kimley-Horn will verify transition 
distances and will ensure detailed site plans meet requirements set 
forth in the Road Design Manual.  

iv. Future plans need to label existing and proposed speed limits of all 
roadways. 

KHA Response: Noted.  Detailed site plans will include existing speed 
limit information. Any proposed speed limits would require 
coordination with VDOT and necessary analysis (e.g., a speed study).    

v. Future plans need to show all existing entrances, street connections, 
crossovers, etc. that are located along both sides of the existing 
roadway that may be affected by the development. 

KHA Response: Noted.  Future plans will include this information.  

vi. Identify the distance measured from the centerline of the proposed 
subdivision entrance and at all internal subdivision intersections to the 
centerline of the nearest intersection(s) and/or commercial entrance(s). 

KHA Response: Detailed site plans will include this information.  A 
figure has been prepared showing approximate driveway spacing 
according to the proposed access management plan.    

vii. Sight distance for entrances and intersections must be evaluated for 
compliance in accordance with Appendix F of the VDOT Road Design 
Manual. Refer to Table 2-7. Sight distance triangles and all applicable 
easements shall be shown to scale at the proposed subdivision entrance 
and at all internal subdivision intersections.  

KHA Response: Noted.  Detailed site plans will include this 
information.    

 



Mr. Matthew Smolnik, August 30, 2013 
 

Page 7 of 7 
 

viii. Proposed entrances must be meet the required spacing design set forth 
in Appendix F of the Road Design Manual. 

KHA Response: Detailed site plans will include this information.  A 
figure has been prepared showing approximate driveway spacing 
according to the proposed access management plan.   

If you have any questions or concerns regarding our responses, please feel free to 
contact myself (757) 213-8600 ext. 8608 or carlin.hebert@kimley-horn.com or 
Carroll Collins (757) 213-8600 ext. 8616 at carroll.collins@kimley-horn.com.  

Very truly yours,  

KIMLEY-HORN AND ASSOCIATES, INC. 

 
Carlin J. Hebert, P.E. 
Transportation Engineer 
 

mailto:carlin.hebert@kimley-horn.com
mailto:carroll.collins@kimley-horn.com
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