
Traffic Impact Analysis

Redevelopment of Addison Sam’s Club Site
SWC Belt Line Road at Midway Road

Addison, TX

Original Submission: August 4, 2015

Updated Submission: November 2, 2015

Updated Submission: December 1, 2015

Kimley-Horn and Associates, Inc.
Dallas, Texas

Project #064488000
Registered Firm F-928



Traffic Impact Analysis

Redevelopment of Addison
Sam’s Club Site

SWC Belt Line Road at Midway Road
Addison, TX

Prepared by:

Kimley-Horn and Associates, Inc.
12750 Merit Drive, Suite 1000

Dallas, Texas  75251
Registered Firm F-928

Contact:
Scot Johnson, P.E., PTOE

Hiron Fernando, E.I.T.
Connie Xavier
972-770-1300

Original Submission: August 4, 2015
Updated Submission: November 2, 2015
Updated Submission: December 1, 2015



Page i

kimley-horn.com 12750 Merit Drive, Suite 1000, Dallas, TX 75251 972 770 1300

TABLE OF CONTENTS
EXECUTIVE SUMMARY ................................................................................................... iii
I. INTRODUCTION .......................................................................................................... 1

A. PURPOSE ............................................................................................................................ 1
B. METHODOLOGY ................................................................................................................... 1

II. EXISTING AND FUTURE AREA CONDITIONS ........................................................... 4
A. ROADWAY CHARACTERISTICS ............................................................................................... 4
B. EXISTING STUDY AREA ......................................................................................................... 5
C. PROPOSED SITE IMPROVEMENTS ........................................................................................... 5
D. EXISTING TRAFFIC VOLUMES ................................................................................................. 6

III. PROJECT TRAFFIC CHARACTERISTICS .................................................................. 9
A. SITE-GENERATED TRAFFIC ................................................................................................... 9
B. DEVELOPMENT OF 2015 REDUCED EXISTING TRAFFIC VOLUMES ............................................ 10
C. TRIP DISTRIBUTION AND ASSIGNMENT .................................................................................. 10
D. DEVELOPMENT OF 2017 BACKGROUND TRAFFIC ................................................................... 11
E. DEVELOPMENT OF 2017 TOTAL TRAFFIC .............................................................................. 11
F. DEVELOPMENT OF 2035 BACKGROUND AND TOTAL TRAFFIC .................................................. 11

IV. TRAFFIC OPERATIONS ANALYSIS .......................................................................... 21
A. ANALYSIS METHODOLOGY .................................................................................................. 21
B. ANALYSIS RESULTS ............................................................................................................ 21
C. 2015 EXISTING TRAFFIC OPERATIONS ................................................................................. 24
D. 2017 BACKGROUND TRAFFIC OPERATIONS .......................................................................... 24
E. 2017 BACKGROUND PLUS SITE-GENERATED TRAFFIC OPERATIONS ........................................ 24
F. 2035 BACKGROUND TRAFFIC OPERATIONS .......................................................................... 24
G. 2035 BACKGROUND PLUS SITE-GENERATED TRAFFIC OPERATIONS ........................................ 25
H. PROPOSED DRIVE 1 AT BELTWAY DRIVE STOP-SIGN CONTROL .............................................. 25
I. INTERNAL ROADWAY INTERSECTIONS ................................................................................... 25

V. ALTERNATIVE TWO .................................................................................................. 27
A. EXISTING AND FUTURE AREA CONDITIONS ............................................................................ 27
B. PROJECT TRAFFIC CHARACTERISTICS .................................................................................. 27
C. ALTERNATIVE 2 TRAFFIC CHARACTERISTICS ......................................................................... 28

VI. CONCLUSIONS AND RECOMMENDATIONS ........................................................... 38
APPENDIX ....................................................................................................................... 39



Page ii

kimley-horn.com 12750 Merit Drive, Suite 1000, Dallas, TX 75251 972 770 1300

LIST OF EXHIBITS
EXHIBIT 1: VICINITY MAP .................................................................................................................. 2
EXHIBIT 2: CONCEPTUAL SITE PLAN .................................................................................................. 3
EXHIBIT 3: LANE ASSIGNMENTS AND INTERSECTION CONTROL .............................................................. 7
EXHIBIT 4: 2015 EXISTING TRAFFIC VOLUMES .................................................................................... 8
EXHIBIT 5: TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT - 2017 ....................................................... 13
EXHIBIT 6: TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT - 2035 ....................................................... 14
EXHIBIT 7: SITE-GENERATED TRAFFIC VOLUMES - 2017 .................................................................... 15
EXHIBIT 8: SITE-GENERATED TRAFFIC VOLUMES - 2035 .................................................................... 16
EXHIBIT 9: 2017 BACKGROUND TRAFFIC VOLUMES ........................................................................... 17
EXHIBIT 10: 2017 BACKGROUND PLUS SITE-GENERATED TRAFFIC VOLUMES ...................................... 18
EXHIBIT 11: 2035 BACKGROUND TRAFFIC VOLUMES ......................................................................... 19
EXHIBIT 12: 2035 BACKGROUND PLUS SITE-GENERATED TRAFFIC VOLUMES ...................................... 20
EXHIBIT 13: LANE ASSIGNMENTS AND INTERSECTION CONTROL (ALTERNATIVE 2) ................................ 31
EXHIBIT 14: TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT - 2017 (ALTERNATIVE 2) ........................... 32
EXHIBIT 15: TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT - 2035 (ALTERNATIVE 2) ........................... 33
EXHIBIT 16: SITE-GENERATED TRAFFIC VOLUMES - 2017 (ALTERNATIVE 2) ......................................... 34
EXHIBIT 17: SITE-GENERATED TRAFFIC VOLUMES - 2035 (ALTERNATIVE 2) ......................................... 35
EXHIBIT 18: 2017 BACKGROUND PLUS SITE-GENERATED TRAFFIC VOLUMES (ALTERNATIVE 2) ............. 36
EXHIBIT 19: 2035 BACKGROUND PLUS SITE-GENERATED TRAFFIC VOLUMES (ALTERNATIVE 2) ............. 37

LIST OF TABLES
TABLE 1 - TRIP GENERATION FOR SAM’S CLUB REDEVELOPMENT SITE................................................. 10
TABLE 2 - TRIP GENERATION FOR SAM’S CLUB .................................................................................. 10
TABLE 3 - GENERAL DIRECTIONAL DISTRIBUTION ............................................................................... 11
TABLE 4 – LEVEL OF SERVICE DEFINITIONS ....................................................................................... 21
TABLE 5 – TRAFFIC OPERATIONAL RESULTS – WEEKDAY AM PEAK HOUR ........................................... 22
TABLE 6 – TRAFFIC OPERATIONAL RESULTS – WEEKDAY PM PEAK HOUR ........................................... 23
TABLE 7 – TRAFFIC OPERATIONAL RESULTS – INTERNAL INTERSECTION............................................... 26
TABLE 8 – TRAFFIC OPERATIONAL RESULTS FOR ALTERNATIVE 2 – WEEKDAY AM PEAK HOUR .............. 29
TABLE 9 – TRAFFIC OPERATIONAL RESULTS FOR ALTERNATIVE 2– WEEKDAY PM PEAK HOUR ............... 30



Page iii

kimley-horn.com 12750 Merit Drive, Suite 1000, Dallas, TX 75251 972 770 1300

EXECUTIVE SUMMARY
The proposed mixed-use center is located on the southwest corner of Belt Line Road and
Midway Road in Addison, Texas.  The site currently contains a Sam's Club membership
warehouse store, and is proposed to be redeveloped with 15,000 SF retail, 350 units of multi-
family residential and 233 units of townhomes.  This site is planned to be completed by 2017.
This study is intended to identify traffic generation characteristics, identify potential traffic
related impacts on the local street system, and to develop mitigation measures required for
identified impacts.

After consultation with City of Addison staff, the following existing intersections were selected
to be part of this study:

§ Surveyor Boulevard at Beltway Drive
§ Surveyor Boulevard at Belt Line Road
§ Belt Line Road at Runyon Road
§ Belt Line Road at Northwest Drive (existing limited access median opening)
§ Belt Line Road at Northeast Drive (existing right-in right-out access median opening)
§ Belt Line Road at Midway Road
§ Belt Line Road at Beltway Drive
§ Midway Road at Lindbergh Drive
§ Midway Road at East Drive
§ Midway Road at Beltway Drive
§ Midway Road at Beltwood Parkway
§ Midway Road at Proton Drive

The analysis also included existing and new site driveways to the surrounding roadways.

The analysis was separated into two alternatives.  Alternative 1 included three north and one
south driveways.  Alternative 2 included the three north driveways and three south driveways.
These alternatives were modeled for 2017 and 2035 scenarios, where the 2035 scenarios
included access to and from another separate east driveway.  This report details Alternative 1
in detail in the first section of the report, and an abridged discussion of Alternative 2 in the
second section of the report, using the same traffic assumptions for both except where noted.

In summary, Alternative 1 would have access via a total of four driveways in 2017 and five in
2035.  Three of those driveways would have access to Belt Line Road, one would have
access to Beltway Drive, and one on Midway Road.  Alternative 2 is similar, except it adds
proposed Drives 2 and 3 to Beltway Drive.  Of these seven driveways, three intersections
already exist as part of the existing Sam's Club site (Runyon, Northwest, and Northeast
drives).  In the 2035 scenario, the existing stub of the restaurant access (East Drive) on
Midway Road was assumed to be extended to provide access to the site, as a part of future
redevelopment of the hard corner.  In 2035 the current East Drive full median opening was
assumed to be restricted to northbound left-turn movements only due to access management
principles and the East Drive's proximity to Belt Line Road.

Traffic operations were analyzed at the study intersections for existing volumes, year 2017
and 2035 background traffic volumes with the Sam's Club site traffic removed, and year 2017
and 2035 background plus redevelopment site-generated traffic volumes.  The future years
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correspond to the projected site buildout year and the regional buildout year.  Conditions were
analyzed for the weekday AM and PM peak hours.

This mixed-use redevelopment is expected to generate approximately 296 new weekday AM
peak hour one-way trips, and 394 new weekday PM peak hour one-way trips.  By the ITE Trip
Generation Manual, 9th Edition, the existing Sam's Club would be expected to generate
approximately 255 weekday AM peak hour one-way trips, and 600 weekday PM peak hour
one-way trips.  The 2015 traffic counts show that the existing Sam's Club appears to be
generating a little less traffic than the research would predict.  Due to the other uses sharing
the same access points, there is no way to isolate and count the exact existing Sam's Club
traffic.  However, it is clear that the vehicular traffic generated by the mixed-use
redevelopment will be only a little higher than the Sam's Club traffic in the AM peak hour, and
significantly less than the Sam's Club traffic in the PM peak hour.  The Sam's Club traffic
which was identifiable was removed from the existing traffic volumes prior to those volumes
being increased with the annual growth rate to form the 2017 and 2035 background traffic
volumes.

The distribution of the new site-generated traffic volumes onto the street system was based on
the surrounding roadway network, existing traffic patterns, and the project's proposed access
locations.  The signal timing of the signalized intersections was taken directly from the existing
conditions, and no modifications were found to be necessary to maintain acceptable
operations and accommodate the expected site-generated traffic.

Based on the analysis presented in this report, the proposed mixed-use redevelopment on the
southwest corner of Belt Line Road and Midway Road can be successfully incorporated into
the surrounding roadway network.  The site does not result in a significant negative impact to
intersection or roadway operating conditions either in 2017 or in 2035.  In the highest peak
hour, the site traffic makes up only 3.5% of the traffic at the intersection of Belt Line Road and
Midway Road.  As noted, this traffic volume and percentage of the total is probably less than
the Sam's Club traffic today.

The proposed site driveways provide the appropriate level of access for the mixed-use
redevelopment.  The results show that the proposed Drive 1 to Beltway Drive will not
negatively affect local traffic operations on Beltway Drive.  The potential addition of Drive 2
and Drive 3 to Beltway Drive in the Alternative 2 case also does not hurt operations on
Beltway Drive.  However, since the redevelopment site achieves favorable access with only
Drive 1 to Beltway Drive, the additional Drive 2 and Drive 3 should be considered optional
from a traffic perspective.

An additional analysis of the internal traffic volumes at the western internal intersection (the
junction of the extensions of Northwest Drive and Runyon Road) showed that an all-way stop
intersection could accommodate the internal traffic volumes without noticable delay or
queuing.
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November 2, 2015 Update
This updated TIA includes modifications as a result of Town staff comments dated
October 27, 2015.  The staff comments are attached in the first Appendix section, along with
responses to each comment.

December 1, 2015 Update
This updated TIA includes modifications to remove the roundabout discussion as a result of a
Town staff comment from November 30, 2015.  The site plan (Exhibit 2) was also updated to
reflect the current one dated November 30, 2015.  The land use mix has changed somewhat
since the program used to develop the TIA, with small increases to the retail square footage
and significant reductions in the townhome numbers.  The reduction in site traffic from the
change in townhomes offsets the increase in retail, so the site traffic numbers used in the
analysis can still be considered conservatively high.
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I. INTRODUCTION
A. Purpose

Kimley-Horn and Associates, Inc.  (KHA) was retained to conduct a Traffic Impact
Analysis (TIA) of future traffic conditions associated with the development of a mixed-
use redevelopment located on the southwest corner of Belt Line Road and Midway Road
in Addison, Texas.  A site vicinity map is provided as Exhibit 1. Exhibit 2 shows the
proposed conceptual site plan.  This study is intended to identify traffic generation
characteristics, identify potential traffic related impacts on the local street system, and to
develop mitigation measures required for identified impacts.

B. Methodology
The traffic evaluation was comprised of five scenarios for which weekday AM and PM
peak hour intersection level of service analyses were performed.  Based upon the
project’s anticipated completion date, 2017 was assumed as build-out year of the site,
and 2035 was used as a regional buildout year.  The first scenario analyzed existing
traffic conditions (2015); the second analyzed background traffic conditions in the site
buildout year (2017); the third scenario analyzed total traffic (background plus site-
generated) conditions in the site buildout year (2017), the fourth scenario analyzed
background traffic conditions in 2035, and the fifth scenario analyzed total traffic
conditions in 2035.  For both unsignalized and signalized intersections, the capacity
analyses were conducted using the Synchro 8TM software package and its associated
Highway Capacity Manual reports.

In addition to the configuration shown in the conceptual site plan in Exhibit 2, an
Alternative 2 was also modeled, which included two additional driveways to Beltway
Drive.  Alternative 2 was examined using the same years and modeling assumptions as
was the original analysis.
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II. EXISTING AND FUTURE AREA CONDITIONS

A. Roadway Characteristics
After consultation with City of Addison staff, the following existing intersections were
selected to be part of this study:

§ Surveyor Boulevard at Beltway Drive
§ Surveyor Boulevard at Belt Line Road
§ Belt Line Road at Runyon Road
§ Belt Line Road at Northwest Drive (existing limited-access median opening)
§ Belt Line Road at Northeast Drive (existing right-in/right-out access)
§ Belt Line Road at Midway Road
§ Belt Line Road at Beltway Drive
§ Midway Road at Lindbergh Drive
§ Midway Road at East Drive (existing full-access median opening)
§ Midway Road at Beltway Drive
§ Midway Road at Beltwood Parkway
§ Midway Road at Proton Drive

The analysis also included new site driveways to Beltway Drive.

The major study area roadways are described below.

Belt Line Road – is a six-lane, divided major thoroughfare which runs east-west through
the extents of Addison.  In the project vicinity, Surveyor Boulevard, Runyon Road,
Midway Road, and Beltway Drive all have signalized intersections with Belt Line Road.
The speed limit adjacent to the site is 40 MPH.

Midway Road – is a six-lane, divided major thoroughfare which runs north-south
through the extents of Addison.  In the project vicinity, Lindbergh Drive, Belt Line Road,
Beltway Drive, Beltwood Parkway, and Proton Drive all have signalized intersections
with Midway Road.  The speed limit adjacent to the site is 40 MPH.  Midway Road
operates as a coordinated signal corridor using 160-second cycle times in both AM and
PM peak hours.  The signal timing plans were developed by Kimley-Horn for the Town,
and included coordinated operation along Belt Line Road between Runyon Road and
Beltway Drive.

Beltway Drive – is a two-lane collector connecting residential and commercial
properties to major thoroughfares, such as Belt Line Road and Midway Road.  The
speed limit is 30 MPH.  The intersection with Surveyor Boulevard is all-way stop-
controlled.  There are also one or three proposed driveway access points adjoining this
road.  Finally, the intersection at Midway Road is signalized.

Exhibit 3 illustrates the intersection geometry used for the traffic analyses, for the basic
site plan with only Drive 1 connecting to Beltway Drive.
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B. Existing Study Area
The project site is currently an operational Sam’s Club store located on the southwest
corner of Belt Line Road and Midway Road.  The site has three access points, one to
Runyon Road and two to Midway Road.  The Northwest Drive is a limited access median
opening with channelized left-turns in both directions, and the Northeast Drive is right-in
right-out.

The Sam’s Club site is located about 400’ west of the intersection on Belt Line Road and
Midway Road.  The four corners of this intersection are occupied by commercial and
restaurant uses, with the rest of the area being completely built out.

C. Proposed Site Improvements
The proposed mixed-use redevelopment is planned to be redeveloped with 15,000 SF
retail, 350 units of multi-family residential and 233 units of townhomes (including 10 live-
work units).  This site is planned to be completed by 2017.

The site would have access via a total of four driveways in 2017 and five in 2035
models.  Three of those driveways would have access to Belt Line Road or Runyon
Road, one would have access to Beltway Drive, and another on Midway Road.  As
noted, three of these intersections already exist as part of the existing site development.
The driveways to be modeled in this analysis are as follows:

Runyon Road is the existing street intersection with Belt Line Road.  Runyon Road
turns east into the west side of the development, primarily providing access to the
townhomes.

Northwest Drive is the existing limited access driveway to Belt Line Road, at a spacing
of about 900’ west of Midway Road.  This limited access drive does not allow left-out
turning movements.  This is the primary access to the retail uses, and also has good
access to the internal roadway network.  A narrow, slow, one-way frontage road is
proposed to parallel Belt Line Road, providing street parking for the retail uses and
access to the multifamily garage.  The operations of this internal connection are not
specifically modeled.

Northeast Drive is the existing right-in/right-out driveway to Belt Line Road, at a spacing
of about 400’ west of Midway Road.  This drive will allow direct access to the eastern
part of the development.

East Drive is an existing full-access median opening on Midway Road, at a spacing of
about 400’ south of Belt Line Road.  Currently the Sam’s Club site does not have access
to the East Drive, and this is assumed to continue in the 2017 study year.  By 2035 the
connection to the East Drive is assumed to be made, after later redevelopment of the
hard corner parcels by others.  In 2035 the East Drive median opening is assumed to be
restricted to channelized left-turns inbound only, plus right-in/right-out movements.

Proposed Drive 1 is a new full access driveway to Beltway Drive, located just west of
Midway Drive.  This drive will allow direct access to the townhomes towards the rear of
the development.
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D. Existing Traffic Volumes
Weekday AM and PM peak hour turning movement counts were collected on June 30,
2015 at the major study intersections.  Shorter counts were conducted at the intersection
of Northeast Drive and Belt Line Road in the AM and PM peak hours as a part of site
observations.  24-hour machine counts were also collected adjacent to the site on Belt
Line Road (38,492 vehicles per day), Beltway Drive West of Midway Road (3,596 vpd),
and Midway Road south of Belt Line Road (40,173 vpd). Exhibit 4 shows the existing
weekday AM and PM peak hour traffic volumes.  The raw count sheets are provided in
the Appendix, as well as a comparison between the 24-hour volumes collected and
previous 24-hour counts.  While taking counts during the school year would have been
preferable, this was not possible due to the project timeline and the need to complete
counts before the utility construction on Belt Line Road reached the project vicinity.  A
comparison was made to the historical counts collected in January and October 2014,
and no discernable pattern of change was visible during the peak hour turning
movement counts used for the operational analysis.  In most cases, the 2015 counts
were higher than previous counts in the most critical PM peak hour, so no modifications
to the 2015 counts were applied.
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III.  PROJECT TRAFFIC CHARACTERISTICS

A. Site-Generated Traffic
Site-generated traffic estimates are determined through a process known as trip
generation.  Rates and equations are applied to the proposed land use to estimate traffic
generated by the development during a specific time interval.  The acknowledged source
for trip generation rates is the 9th edition of Trip Generation Manual published by the
Institute of Transportation Engineers (ITE).  ITE has established trip rates in nationwide
studies of similar land uses.  The trips indicated are actually one-way trips or trip ends,
where one vehicle entering and exiting the site is counted as one inbound trip and one
outbound trip.

Reductions to the base trip generation estimates are sometimes applied due to internal
capture or transit usage.  Internal capture is the tendency for customers or residents to
visit both the retail and the housing units in one trip, but be counted twice in the trip
generation since the formula assumes the different uses are isolated.  Internal capture
reductions are applied based on the procedures in the current edition of the Trip
Generation Manual.  Internal capture reduces the number of trips leaving the site, and
results in a projection of internal trips and external trips.  Although some internal capture
would happen, for conservative analysis purposes no internal capture reductions were
applied.

Pass-by trips are existing vehicles on the adjacent roadways that choose to visit the new
site, and then return to their original path.  Pass-by trips do not reduce the driveway
volumes projected for the site, but are deducted from the net new traffic added to the
area roadways, since they are already present.  With the housing units being more
singular destinations rather than attracting spur-of-the-moment consumers, for a
conservative analysis there was no pass-by trips assumed for the development.

Table 1 shows the resulting Daily, and weekday AM and PM peak hour trip generation
for the proposed development. Table 2 shows the weekday AM and PM peak hour trip
generation for the existing Sam’s Club.  Trip generation for the existing Sam’s Club was
created using the ITE Trip Generation Manual.  However, comparing ITE values with
actual recorded volumes shows that the site appears to be generating traffic at a
somewhat lower rate than the average would predict.  All future scenarios were built
upon the method developed in the ITE manual.
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Table 1 - Trip Generation for Sam’s Club Redevelopment Site

IN OUT TOTAL IN OUT TOTAL
Retail 15,000 SF 820 641 9 5 14 27 29 56
Multi-Family Units 350 Units 220 2,328 36 143 179 141 76 217
Fee-Simple Homes (Townhomes) 233 Units 230 1,354 18 85 103 81 40 121

4,323 63 233 296 249 145 394
Trip Generation based on ITE's Trip Generation Manual, 9th Edition.

AM Peak Hour
One-Way Trips

PM Peak Hour
One-Way Trips

 Trip Generation Total:

Daily One-
Way TripsRedevelopment Uses Amount Units ITE

Code

Table 2 - Trip Generation for Sam’s Club
Daily

One-Way
Trips IN OUT TOTAL IN OUT TOTAL

Free-Standing Discount Superstore 138,000 SF 813 7,004 143 112 255 294 306 600
Trip Generation based on ITE's Trip Generation Manual, 9th Edition .

AM Peak Hour
One-Way Trips

PM Peak Hour
One-Way TripsSam's Club ITE Prediction Amount Units ITE

Code

B. Development of 2015 Reduced Existing Traffic Volumes
The existing traffic shown in Exhibit 4 are the actual turning movement counts before
removing the Sam’s Club traffic. Currently Runyon Road, Northwest Drive, and
Northeast Drive can be accessed by customers of neighboring businesses which
includes Raising Cane’s Chicken Fingers and Taqueria La Ventana.  In order to account
for traffic associated only with the Sam’s Club and not with the neighboring businesses,
parts of the existing traffic volumes going in to and out of the Northwest and Northeast
drives were assumed to be “Sam’s Club traffic”.  Since the restaurants were not open in
the AM peak hour, all the driveway traffic was assumed to be Sam’s Club traffic in that
time period.  In the PM peak hour, two-thirds of the existing traffic was assumed to be
Sam’s Club traffic.  Since Runyon Road serves other users, no attempt was made to
identify Sam’s Club traffic there.  With only counting parts of the Northwest Drive and
Northeast Drive existing traffic as Sam’s Club traffic, and not counting Runyon Road, this
procedure ensures that the reductions will be smaller than the actual Sam’s Club traffic,
for a conservative analysis.

Due to the site of the Sam’s Club is being redeveloped, the Sam’s Club traffic needs to
be taken out of consideration for future scenarios.  The Sam’s Club traffic was followed
through to nearby intersections to the site and subtracted out based on proportions of
existing volumes.  For example, proportions of turning movements at an intersection
gave the most probable paths taken by Sam’s Club visitors.  Once this procedure had
been followed through and all of the Sam’s Club traffic had been taken out of the existing
volumes, a new set of volumes referred to as the 2015 “reduced existing”  volumes had
been created, which would be used as the starting point for the background traffic
growth assumptions.

C. Trip Distribution and Assignment
The distribution of the site-generated traffic volumes into and out of the site driveways
and onto the street system was based on the area street system characteristics, existing
traffic patterns, relative residential density, and the locations of the proposed driveway
access to/from the site. Table 3 displays the general directional distribution percentages
assumed for the site.
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Table 3 - General Directional Distribution

Direction Residential
Percent To/From

North (via Midway) 15%
East (via Belt Line) 30%
South (via Midway) 40%
West (via Belt Line) 10%
West (via Beltway) 5%

The corresponding inbound and outbound traffic assignment percentages, where the
directional distribution in Table 3 is applied using the most probable paths to and from
the site, can be found in Exhibits 5 and 6. Exhibit 5 displays distribution percentages
for the 2017 scenario where the East Drive does not have a direct connection in to and
out of the new development, while Exhibit 6 displays distribution percentages for the
2035 scenario with the East Drive connection to the site.

Exhibits 7 and 8 show the subsequent site-generated weekday AM and weekday PM
peak hour turning movements for the 2017 and 2035 conditions, respectively.  These
volumes are obtained by multiplying the trip generation by the traffic assignment
percentages.

D. Development of 2017 Background Traffic
In order to obtain 2017 background traffic, the existing traffic counts and historic counts
near the site were compared to find expected growth trends within the study area.  The
historical records show little to no actual growth on the major thoroughfares in the past
decade.  Both Midway Road and Belt Line Road handle significantly less traffic than they
did in the 1990s and 2000s.  In the last four years which would indicate a short-term
trend, Belt Line Road was growing at 0.2% annual growth, and Midway Road was still
shrinking at -0.6% annual growth.  To assume some growth in the area despite the lack
of recent change, an annual growth rate of 2% was assumed for the background traffic.
To find the 2017 background traffic, the reduced existing 2015 traffic counts were grown
by 2% annually for two years.  As described earlier, the reduced existing 2015 counts
are the 2015 counts with the Sam’s Club traffic removed.

The resulting 2017 background weekday AM and PM peak hour traffic volumes are
shown in Exhibit 9.

E. Development of 2017 Total Traffic
Site traffic volumes were added to the background volumes to represent the estimated
total (background plus site-generated) traffic conditions for the 2017 study year after
completion of the proposed development.  The site traffic volumes are made up of the
new site-generated trips. Exhibit 10 shows the resulting 2017 weekday AM and PM
peak hour total traffic volumes.

F. Development of 2035 Background and Total Traffic
The background and total traffic volumes in the 2035 study year were calculated with 18
years of 0.5% growth over the 2017 background traffic volumes.  The 0.5% growth is a
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standard rate used for long-term growth when there is not a clear growth signal from the
historical counts.  Combined with the 2% growth assumed from 2015 to 2017, this
assumed growth through 2035 represents a 14% increase over the 2015 volumes, which
is reasonable for an established area. Exhibit 11 shows the resulting 2035 weekday
AM and PM peak hour background traffic volumes, and Exhibit 12 shows the resulting
2035 weekday AM and PM peak hour total traffic volumes after the addition of the site-
generated traffic.
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IV. TRAFFIC OPERATIONS ANALYSIS
Kimley-Horn conducted a traffic operations analysis to determine potential capacity
deficiencies in the 2015, 2017, and 2035 study years at the study intersections.  The
acknowledged source for determining overall capacity is the current edition of the Highway
Capacity Manual.

A. Analysis Methodology
Capacity analysis results are listed in terms of Level of Service (LOS).  LOS is a
qualitative term describing operating conditions a driver will experience while traveling
on a particular street or highway during a specific time interval.  It ranges from A (very
little delay) to F (long delays and congestion). Table 4 shows the definition of level of
service for signalized and unsignalized intersections.

Table 4 – Level of Service Definitions

Level of
Service

Signalized Intersection
Average Total Delay

(sec/veh)

Unsignalized Intersection
Average Total Delay

(sec/veh)
A ≤10 ≤10
B >10 and ≤20 >10 and ≤15
C >20 and ≤35 >15 and ≤25
D >35 and ≤55 >25 and ≤35
E >55 and ≤80 >35 and ≤50
F >80 >50

_______________
Definitions provided from the Highway Capacity Manual, Special Report 209, Transportation Research Board, 2010.

Study area intersections were analyzed based on average total delay analysis for
signalized and unsignalized intersections.  For the unsignalized analysis, the level of
service (LOS) for a two-way stop controlled intersection is defined for each movement.
Unlike signalized intersections which define LOS for each approach and for the
intersection as a whole, LOS for two-way stop-controlled intersections is not defined as a
whole.

The analyses assumed the lane geometry and intersection control shown in Exhibit 3.

The signal operations for the 2015 existing scenario are taken directly from the existing
signal timing produced during the recent Kimley-Horn signal timing projects on behalf of
the Town.  Signal operations for the seven signalized intersections included within the
site area were checked during a field visit on July 7, 2015.  The signal operations were
not modified for the future scenarios.

B. Analysis Results
Tables 5 and 6 show the intersection operational results for the weekday AM and PM
peak hours, respectively.
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Table 5 – Traffic Operational Results – Weekday AM Peak Hour

DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS DELAY
(SEC/VEH) LOS

EB 47.7 D 47.4 D 47.4 D 46.9 D 46.9 D
WB 58.7 E 59.6 E 59.6 E 61.5 E 61.5 E
NB 1.8 A 2.0 A 2.0 A 2.4 A 2.4 A
SB 18.1 B 20.2 C 20.3 C 28.4 C 28.8 C

Overall 16.3 B 17.9 B 17.9 B 23.7 C 23.8 C
EB 4.2 A 4.4 A 4.8 A 5.2 A 5.3 A
WB 5.7 A 5.8 A 5.5 A 6.1 A 6.1 A
NB 59.7 E 59.9 E 59.9 E 60.5 E 60.5 E

Overall 6.4 A 6.6 A 6.6 A 7.1 A 7.1 A
EB 46.7 D 47.3 D 60.6 E 52.9 D 65.1 E
WB 50.9 D 51.4 D 51.7 D 53.8 D 54.2 D
NB 29.5 C 29.3 C 30.5 C 29.9 C 30.4 C
SB 27.6 C 30.4 C 30.4 C 42.1 D 42.4 D

Overall 38.2 D 39.4 D 43.3 D 46.0 D 49.5 D
EB 51.1 D 51.2 D 49.7 D 51.3 D 50.6 D
WB 50.3 D 50.3 D 51.2 D 50.4 D 49.5 D
NB 0.3 A 0.3 A 0.5 A 0.4 A 0.5 A
SB 0.8 A 0.9 A 1.1 A 1.2 A 1.7 A

Overall 5.0 A 5.1 A 6.0 A 5.3 A 6.3 A
EB 53.4 D 53.4 D 53.4 D 53.5 D 53.5 D
WB 55.8 E 55.7 E 55.7 E 55.5 E 55.5 E
NB 9.6 A 10.2 B 10.3 B 11.9 B 12.0 B
SB 2.0 A 2.3 A 2.5 A 3.3 A 3.7 A

Overall 8.8 A 9.1 A 9.1 A 10.2 B 10.4 B
EB 0.2 A 0.2 A 0.3 A 0.3 A 0.3 A
WB 0.2 A 0.2 A 0.3 A 0.3 A 0.3 A
NB 54.0 D 54.0 D 52.3 D 54.0 D 52.2 D
SB 51.0 D 51.0 D 51.5 D 50.9 D 51.4 D

Overall 2.0 A 2.0 A 3.1 A 2.0 A 3.0 A
EB 12.4 B 13.6 B 14.0 B 17.7 B 18.4 B
WB 10.5 B 11.0 B 12.7 B 11.6 B 13.3 B
NB 19.0 B 19.1 B 18.9 B 18.9 B 18.8 B
SB 17.6 B 18.3 B 18.3 B 20.6 C 20.6 C

Overall 12.4 B 13.3 B 14.1 B 15.8 B 16.7 B
Belt Line Road @
Northeast Drive NBR* 19.4 C 0.0 A 24.8 C 0.0 A 25.4 D

EBL 15.7 C 16.3 C 16.5 C 17.9 C 18.0 C
WBL 29.0 D 0.0 A 28.2 D 0.0 A 32.3 D
NBR* 19.5 C 0.0 A 23.9 C 0.0 A 25.4 D
SBR* 13.8 B 14.1 B 14.2 B 14.8 B 14.9 B
EB* 108.7 F 150.7 F 183.8 F 52.8 F 88.1 F
NBL 82.6 F 97.7 F 110.3 F 161.5 F 200+ F
EBL* 29.0 D 30.7 D 32.7 D 35.8 E 38.4 E
WB* 82.3 F 93.6 F 105.9 F 145.9 F 163.9 F
NBL 56.0 F 61.6 F 69.8 F 84.0 F 98.2 F
SBL 18.7 C 19.7 C 20.4 C 23.1 C 24.0 C
EBL - - - - 7.3 A - - 7.3 A
SB* - - - - 8.8 A - - 8.8 A
EB* 7.9 A 7.9 A 8.0 A 8.0 A 8.1 A
WB* 7.7 A 7.8 A 7.9 A 7.9 A 8.0 A
NB* 7.8 A 7.8 A 7.9 A 8.0 A 8.1 A
SB* 8.5 A 8.6 A 8.7 A 8.8 A 8.9 A

* Stop-Controlled Approach -  No movements in Time Period

Belt Line Road @
Northwest Drive

INTERSECTION APPROACH

2015
Existing
Traffic

2017
Background

Traffic

Midway Road @
Lindbergh Drive

2017
Background

Plus Site Traffic

2035
Background

Traffic

2035
Background

Plus Site Traffic
AM Peak Hour AM Peak Hour AM Peak Hour AM Peak Hour AM Peak Hour

Beltway Drive @
Proposed Drive 1

Surveyor Boulevard
@ Beltway Drive

Belt Line Road @
Beltway Drive

Midway Road @
Belt Line Road

Midway Road @
Beltway Drive

Midway Road @
Proton Drive

Belt Line Road @
Runyon Road

Belt Line Road @
Surveyor Boulevard

Midway Road @
East Drive

Midway Road @
Beltwood Parkway

Blue cells are unsignalized intersections.
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Table 6 – Traffic Operational Results – Weekday PM Peak Hour

DELAY
(SEC/VEH)

LOS DELAY
(SEC/VEH)

LOS DELAY
(SEC/VEH)

LOS DELAY
(SEC/VEH)

LOS DELAY
(SEC/VEH)

LOS

EB 50.5 D 50.4 D 50.4 D 52.2 D 52.3 D
WB 63.1 E 64.0 E 64.0 E 71.0 E 71.2 E
NB 2.2 A 2.7 A 2.8 A 4.8 A 5.1 A
SB 19.5 B 21.3 C 21.6 C 26.6 C 27.1 C

Overall 16.3 B 17.4 B 17.6 B 21.4 C 21.7 C
EB 6.0 A 6.2 A 6.4 A 7.4 A 7.5 A
WB 5.6 A 5.8 A 5.8 A 6.3 A 6.3 A
NB 58.9 E 59.1 E 59.1 E 59.5 E 59.6 E

Overall 9.3 A 9.7 A 9.6 A 10.4 B 10.4 B
EB 44.5 D 43.9 D 45.8 D 46.1 D 47.9 D
WB 63.6 E 63.3 E 66.6 E 72.6 E 78.7 E
NB 30.2 C 48.1 D 49.1 D 55.8 E 56.3 E
SB 45.5 D 47.8 D 47.9 D 56.2 E 56.7 E

Overall 45.9 D 50.8 D 52.5 D 57.7 E 60.0 E
EB 50.8 D 50.8 D 50.3 D 50.9 D 51.4 D
WB 49.4 D 49.5 D 50.7 D 49.4 D 49.7 D
NB 11.0 B 11.5 B 12.7 B 23.4 C 24.9 C
SB 0.7 A 0.8 A 0.9 A 1.2 A 1.4 A

Overall 10.1 B 10.4 B 11.4 B 16.3 B 17.5 B
EB 46.2 D 46.1 D 46.1 D 45.9 D 45.9 D
WB 60.6 E 60.8 E 60.8 E 61.2 E 61.2 E
NB 12.2 B 12.9 B 13.5 B 15.4 B 15.6 B
SB 4.4 A 4.8 A 5.0 A 6.3 A 2.4 A

Overall 11.5 B 12.1 B 12.4 B 13.9 B 12.2 B
EB 0.4 A 0.4 A 2.0 A 0.4 A 2.2 A
WB 0.7 A 0.7 A 1.2 A 0.9 A 1.2 A
NB 51.2 D 51.2 D 51.7 D 51.2 D 51.3 D
SB 54.1 D 53.9 D 54.7 D 53.8 D 54.6 D

Overall 4.1 A 4.3 A 5.7 A 4.3 A 5.7 A
EB 15.3 B 16.8 B 17.2 B 24.1 C 24.6 C
WB 10.9 B 11.3 B 12.0 B 12.5 B 13.3 B
NB 26.6 C 27.6 C 27.3 C 29.3 C 29.1 C
SB 24.3 C 24.3 C 24.3 C 24.5 C 24.5 C

Overall 15.5 B 16.3 B 16.7 B 20.0 B 20.5 C
Belt Line Road @
Northeast Drive NBR* 24.2 C 21.2 C 26.1 D 23.9 C 28.1 D

EBL 23.2 C 24.8 C 26.5 D 29.6 D 31.2 D
WBL 139.2 F 40.7 E 113.8 F 57.8 F 137.9 F
NBR* 34.4 D 23.3 C 28.8 D 27.0 D 33.1 D
SBR* 17.3 C 18.0 C 18.7 C 19.8 C 20.3 C
EB* 32.9 D 35.1 E 38.1 E 26.7 D 31.4 D
NBL 37.1 E 40.2 E 43.6 E 52.7 F 83.0 F
EBL* 200+ F 200+ F 200+ F 200+ F + F
WB* 200+ F 200+ F 200+ F 200+ F 89.4 F
NBL 32.1 D 34.4 D 37.0 E 43.5 E 47.0 E
SBL 112.2 F 135.5 F 163.8 F 200+ F 200+ F
EBL - - - - 7.4 A - - 7.4 A
SB* - - - - 8.9 A - - 8.9 A
EB* 8.5 A 8.6 A 8.8 A 8.8 A 9.0 A
WB* 9.9 A 10.1 B 10.3 B 10.8 B 11.0 B
NB* 9.4 A 9.5 A 9.6 A 10.0 A 10.1 B
SB* 10.2 B 10.4 B 10.6 B 11.1 B 11.2 B

* Stop-Controlled Approach -  No movements in Time Period

Midway Road @
Lindbergh Drive

Belt Line Road @
Beltway Drive

Midway Road @
Belt Line Road

Midway Road @
Beltway Drive

2035
Background

Plus Site Traffic
PM Peak Hour PM Peak Hour PM Peak Hour PM Peak Hour PM Peak Hour

INTERSECTION APPROACH

2015
Existing
Traffic

2017
Background

Traffic

2017
Background

Plus Site Traffic

2035
Background

Traffic

Beltway Drive @
Proposed Drive 1

Surveyor Boulevard
@ Beltway Drive

Midway Road @
Proton Drive

Belt Line Road @
Runyon Road

Belt Line Road @
Surveyor Boulevard

Midway Road @
East Drive

Midway Road @
Beltwood Parkway

Belt Line Road @
Northwest Drive

Blue cells are unsignalized intersections.
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C. 2015 Existing Traffic Operations
The analysis of the 2015 existing traffic operations shows that the signalized intersection
at Midway Road and Belt Line Road operates at LOS D for both the AM and PM peaks.
The other signalized intersections operate at LOS A or B in both time periods.  The
coordinated north-south thoroughfare movements on Midway Road and east-west
thoroughfare movements on Belt Line Road usually operate at LOS A or B while the
minor-street approaches experience more delay.

Due to the heavy volumes on Belt Line Road and Midway Road, the unsignalized
intersections show the expected heavy delays for left-turn movements, with some
operating well into LOS F ranges.  These conditions are normal for stop-controlled
intersections with major arterials, and the existing traffic volumes marking the turns show
that they still function at acceptable levels.  The more minor intersection of Surveyor
Boulevard at Beltway Drive operates with all movements at LOS A or B during both the
AM and PM peaks.

D. 2017 Background Traffic Operations
The addition of two years of background growth adds some delay to the signalized
intersections, but all signalized intersections maintain their overall LOS.  All signalized
intersections remain at LOS B or better, except for Midway Road at Belt Line Road
which remains at LOS D.

The unsignalized approaches see additional delay where there was background traffic
growth.  The westbound left and northbound right turns of the Northwest Drive show
reduced delay since the existing Sam’s Club traffic volumes were removed.

E. 2017 Background Plus Site-Generated Traffic Operations
The addition of the site-generated traffic to the 2017 background traffic results increased
delay at some of the signalized intersections, but they all maintain their LOS.  Belt Line
Road at Midway Road continues to operate at overall LOS D.

The new Proposed Drive 1 operates at LOS A for both eastbound left-turns into the site
and southbound movements in either direction out of the site.  The intersection of
Surveyor Boulevard at Beltway Drive continues to operate at the same excellent LOS as
in the background scenario.  Most of the movements into and out of the new
development on the Northwest Drive became one LOS lower during the PM peak, but
the conditions remain the same or better than those of the 2015 existing scenario with
the Sam’s Club traffic.  With drivers being conditioned to accept delays when entering
major arterials, these conditions remain acceptable for access to and from the road
network.  There is sufficient capacity in Proposed Drive 1 that drivers who are more
sensitive to delay could change their path if they feel it necessary.

F. 2035 Background Traffic Operations
Eighteen additional years of background growth is a jump in the background traffic
volumes, and there is a corresponding increase in signalized intersection delays.  The
Lindbergh Drive and Proton Drive intersections fall to LOS C and B respectively in the
AM peak hour.  Lindbergh Drive, Beltway Drive at Belt Line Road, and Midway Road at
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Belt Line Road fall to LOS C, B, and E respectively in the PM peak hour.  The other
signalized intersections remain at LOS A or B in both peak hours.

In this scenario, the East Drive connects to the development, and eastbound left turn
movements are not allowed from the East Drive.  Due to the removal of the very difficult
left-turning movements, the eastbound approach delay is reduced compared to 2017.

G. 2035 Background Plus Site-Generated Traffic Operations
The addition of the site-generated traffic to the 2035 background traffic results in small
increased delays at most signalized intersection, with one change in LOS from LOS B to
C on Surveyor Boulevard at Belt Line Road in the PM peak hour due to a half second
increase in overall delay.

Proposed Drive 1 continues to operate with favorable LOS A conditions in all directions.
The northbound right-turn movement on the Northeast Drive increased in delay and
moved down from LOS C to D in the PM peak hour.  The East Drive continues to
operate at LOS D or F, and the Northwest Drive shows LOS D or F for movements into
and out of the development.  Comparing to the existing 2015 conditions, these results
show that the proposed site’s impact on the roadway networks is at most one level lower
in LOS for any intersection.

H. Proposed Drive 1 at Beltway Drive Stop-Sign Control
The current configuration has southbound Proposed Drive 1 as stop-controlled, while the
east/westbound Beltway Drive approach does not stop.  The above intersection results
show that the two-way stop control of southbound Proposed Drive 1 continues to
operate with excellent conditions and minimal delays or queuing through 2035.

I. Internal Roadway Intersections
As a walkable mixed-use development, the site’s internal roadways should be designed
to be as narrow as possible, slowing vehicle traffic and making pedestrian crossings
shorter.  Similarly, the intersections should be kept as small and pedestrian-friendly as
possible.

An analysis of the busiest internal intersection was performed, taking the projected AM
and PM peak hour volumes from the driveway volumes at Runyon Road and Northwest
Drive and carrying them through to the intersection, and dividing the turning movements
equally.  The specific turning directions do not make a difference since it is an all-way
stop with one lane approaches.  This procedure resulted in conservatively-high traffic
volumes at the internal intersection, since many of the entering or exiting vehicles will
actually have origins/destinations before reaching the intersection (e.g., the multifamily
garage).
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The following diagram shows the turning movements which were analyzed at the
internal intersection:
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Table 7 – Traffic Operational Results – Internal Intersection

DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS

EB* 7.4 A 8.7 A
WB* 7.6 A 8.5 A
NB* 7.6 A 8.5 A
SB* 7.3 A 8.8 A

* Stop-Controlled Approach

2035
Background

Plus Site Traffic
PM Peak Hour

West Internal
Intersection

(All-Way Stop)

2035
Background

Plus Site Traffic
AM Peak Hour

INTERSECTION APPROACH

The results show that the all-way stop intersection experiences effectively no delay when
accommodating the conservatively high projection of internal traffic volume.  The delays
are only slightly more than the delay of an isolated vehicle stopping for a stop sign, and
there is no noticeable queuing.
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V. ALTERNATIVE TWO
As stated previously, two alternatives were developed for the mixed-use redevelopment.
The second alternative included two more connections in to and out of the proposed
development along Beltway Drive.  Alternative 2 would have access via a total of six
driveways in 2017 and seven in 2035 models.  Three of those driveways would have access
to Belt Line Road, three would have access to Beltway Drive and one to Midway Road.  Of
these seven driveways, three intersections already exist as part of the existing Sam's Club
site (Runyon Road, Northwest, and Northeast drives).

A. Existing and Future Area Conditions
Exhibit 13 illustrates the intersection geometry used for the traffic analyses, including
the two new proposed drives.

All existing traffic volumes were the same for both alternatives and can be seen in
Exhibit 4.

The additional driveways to be modeled in this analysis are as follows:

Proposed Drive 2 is a new full access driveway to Beltway Drive, located just west of
Proposed Drive 1.  This drive will allow direct access to the townhomes towards the rear
of the development.

Proposed Drive 3 is a new full access driveway to Beltway Drive, located between
Proposed Drive 2 and Surveyor Boulevard.  This drive will allow direct access to the
townhomes towards the rear of the development.

B. Project Traffic Characteristics
The same trip generation values were used for traffic assignment for both alternatives.
The corresponding inbound and outbound traffic assignment percentages, where the
directional distribution in Table 3 is applied using the most probable paths to and from
the site, can be found in Exhibits 14 and 15. Exhibit 15 displays distribution
percentages for the 2017 scenario where the East Drive does not have a direct
connection in to and out of the new development, while Exhibit 16 displays distribution
percentages for the 2035 scenario with the East Drive connection to the site.

Exhibits 16 and 17 show the subsequent site-generated weekday AM and weekday PM
peak hour turning movements for the 2017 and 2035 conditions, respectively.  These
volumes are obtained by multiplying the net external trip generation by the traffic
assignment percentages.

The 2017 and 2035 background traffic volumes are the same for both alternatives.

Site traffic volumes were added to the background volumes to represent the estimated
total (background plus site-generated) traffic conditions for each study year after
completion of the proposed development. Exhibit 18 shows the resulting 2017 weekday
AM and PM peak hour total traffic volumes, and Exhibit 19 shows the resulting 2035
weekday AM and PM peak hour total traffic volumes.



Page 28

kimley-horn.com 12750 Merit Drive, Suite 1000, Dallas, TX 75251 972 770 1300

C. Alternative 2 Traffic Characteristics
The same procedures used in conducting a traffic operations analysis to determine
potential capacity deficiencies in the 2015, 2017, and 2035 study years at the study
intersections were followed.

Tables 8 and 9 show the intersection operational results for the weekday AM and PM
peak hours, respectively.

Only the 2017 and 2035 background with site traffic delay values changed from the first
alternative.  The signalized intersections remained the same LOS for 2017 and 2035
total traffic years, reporting only a slight difference in delay times between the two
alternatives.  Overall, the unsignalized intersections displayed the same trends in both
the AM and PM peaks in terms of LOS.  The only movement to show a change in LOS
was the northbound right turn out of the Northwest Drive.  Instead of reporting LOS D in
the AM peak hour as in Alternative 1, it reported a LOS C due to a 0.6 second decrease
in delay.  The additional driveways, Proposed Drive 2 and 3, reported LOS A across all
scenarios for both and AM and PM peak hours.

Since the additional driveways project modest traffic volumes in future scenarios, and
the site has been shown to function favorably in the basic scenario with only Drive 1 to
Beltway Drive, the two additional driveways on the south side of the development are
judged to be unnecessary.  However, if constructed, they will have no negative impact
on the Beltway Drive background traffic.
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Table 8 – Traffic Operational Results for Alternative 2 – Weekday AM Peak Hour

DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS DELAY
(SEC/VEH) LOS

EB 47.7 D 47.4 D 47.4 D 46.9 D 46.9 D
WB 58.7 E 59.6 E 59.6 E 61.5 E 61.5 E
NB 1.8 A 2.0 A 2.0 A 2.4 A 2.4 A
SB 18.1 B 20.2 C 20.3 C 28.4 C 28.8 C

Overall 16.3 B 17.9 B 17.9 B 23.7 C 23.8 C
EB 4.2 A 4.4 A 4.5 A 5.2 A 5.3 A
WB 5.7 A 5.8 A 5.8 A 6.1 A 6.1 A
NBL 59.7 E 59.9 E 59.9 E 60.5 E 60.5 E

Overall 6.4 A 6.6 A 6.6 A 7.1 A 7.1 A
EB 46.7 D 47.3 D 58.7 E 52.9 D 69.7 E
WB 50.9 D 51.4 D 51.7 D 53.8 D 54.2 D
NB 29.5 C 29.3 C 30.5 C 29.9 C 30.9 C
SB 27.6 C 30.4 C 30.4 C 42.1 D 42.4 D

Overall 38.2 D 39.4 D 42.8 D 46.0 D 50.8 D
EB 51.1 D 51.2 D 49.8 D 51.3 D 50.0 D
WB 50.3 D 50.3 D 50.4 D 50.4 D 50.3 D
NB 0.3 A 0.3 A 0.5 A 0.4 A 0.5 A
SB 0.8 A 0.9 A 1.2 A 1.2 A 1.7 A

Overall 5.0 A 5.1 A 6.1 A 5.3 A 6.4 A
EB 53.4 D 53.4 D 53.4 D 53.5 D 53.5 D
WB 55.8 E 55.7 E 55.7 E 55.5 E 55.5 E
NB 9.6 A 10.2 B 10.3 B 11.9 B 12.0 B
SB 2.0 A 2.3 A 2.5 A 3.3 A 3.7 A

Overall 8.8 A 9.1 A 9.1 A 10.2 B 10.4 B
EB 0.2 A 0.2 A 0.3 A 0.3 A 0.3 A
WB 0.2 A 0.2 A 0.3 A 0.3 A 0.3 A
NB 54.0 D 54.0 D 52.8 D 54.0 D 52.3 D
SB 51.0 D 51.0 D 51.2 D 50.9 D 51.5 D

Overall 2.0 A 2.0 A 3.0 A 2.0 A 2.7 A
EB 12.4 B 13.6 B 13.9 B 17.7 B 18.1 B
WB 10.5 B 11.0 B 12.4 B 11.6 B 13.0 B
NB 19.0 B 19.1 B 19.1 B 18.9 B 18.9 B
SB 17.6 B 18.3 B 18.3 B 20.6 C 20.6 C

Overall 12.4 B 13.3 B 13.9 B 15.8 B 16.5 B
Belt Line Road @
Northeast Drive

NBR* 19.4 C 0.0 A 24.2 C 0.0 A 26.8 D

EBL 15.7 C 16.3 C 16.5 C 17.9 C 18.1 C
WBL 29.0 D 0.0 A 28.2 D 0.0 A 32.5 D
NBR* 19.5 C 0.0 A 23.2 C 0.0 A 24.8 C
SBR* 13.8 B 14.1 B 14.2 B 14.8 B 15.0 B
EB* 108.7 F 150.7 F 183.8 F 52.8 F 75.9 F
NBL 82.6 F 97.7 F 107.5 F 161.5 F 190.1 F
EBL* 29.0 D 30.7 D 32.7 D 35.8 E 38.4 E
WB* 82.3 F 93.6 F 105.9 F 145.9 F 163.9 F
NBL 56.0 F 61.6 F 69.8 F 84.0 F 98.2 F
SBL 18.7 C 19.7 C 20.4 C 23.1 C 24.0 C
EBL - - - - 7.3 A - - 7.3 A
SB* - - - - 8.9 A - - 8.9 A
EBL - - - - 7.2 A - - 7.3 A
SB* - - - - 8.8 A - - 8.8 A
EBL - - - - 7.2 A - - 7.2 A
SB* - - - - 8.6 A - - 8.6 A
EB* 7.9 A 7.9 A 8.0 A 8.0 A 8.1 A
WB* 7.7 A 7.8 A 7.9 A 7.9 A 8.1 A
NB* 7.8 A 7.8 A 7.9 A 8.0 A 8.1 A
SB* 8.5 A 8.6 A 8.7 A 8.8 A 8.9 A

* Stop-Controlled Approach -  No movements in Time Period

Surveyor Boulevard
@ Beltway Drive

Beltway Drive @
Proposed Drive 2
Beltway Drive @
Proposed Drive 3

Midway Road @
East Drive

AM Peak Hour
INTERSECTION APPROACH

2015
Existing
Traffic

2017
Background

Traffic

Midway Road @
Proton Drive

2017
Background

Plus Site Traffic

2035
Background

Traffic

2035
Background

Plus Site Traffic
AM Peak Hour AM Peak Hour AM Peak Hour

Beltway Drive @
Proposed Drive 1

Midway Road @
Belt Line Road

Midway Road @
Beltway Drive

Midway Road @
Beltwood Parkway

AM Peak Hour

Belt Line Road @
Northwest Drive

Midway Road @
Lindbergh Drive

Belt Line Road @
Runyon Road

Belt Line Road @
Surveyor Boulevard

Belt Line Road @
Beltway Drive

             Blue cells are unsignalized intersections.
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Table 9 – Traffic Operational Results for Alternative 2– Weekday PM Peak Hour

DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS DELAY
(SEC/VEH) LOS DELAY

(SEC/VEH) LOS DELAY
(SEC/VEH) LOS

EB 50.5 D 50.4 D 50.4 D 52.2 D 52.3 D
WB 63.1 E 64.0 E 64.0 E 71.0 E 71.2 E
NB 2.2 A 2.7 A 2.8 A 4.8 A 5.1 A
SB 19.5 B 21.3 C 21.6 C 26.6 C 27.1 C

Overall 16.3 B 17.4 B 17.6 B 21.4 C 21.7 C
EB 6.0 A 6.2 A 6.4 A 7.4 A 7.5 A
WB 5.6 A 5.8 A 5.8 A 6.3 A 6.3 A
NBL 58.9 E 59.1 E 59.1 E 59.5 E 59.6 E

Overall 9.3 A 9.7 A 9.6 A 10.4 B 10.4 B
EB 44.5 D 43.9 D 45.6 D 46.1 D 48.5 D
WB 63.6 E 63.3 E 66.6 E 72.6 E 78.7 E
NB 30.2 C 48.1 D 49.1 D 55.8 E 56.2 E
SB 45.5 D 47.8 D 47.9 D 56.2 E 56.7 E

Overall 45.9 D 50.8 D 52.4 D 57.7 E 60.1 E
EB 50.8 D 50.8 D 50.9 D 50.9 D 51.2 D
WB 49.4 D 49.5 D 50.6 D 49.4 D 50.5 D
NB 11.0 B 11.5 B 12.7 B 23.4 C 25.0 C
SB 0.7 A 0.8 A 0.9 A 1.2 A 1.4 A

Overall 10.1 B 10.4 B 11.5 B 16.3 B 17.6 B
EB 46.2 D 46.1 D 46.1 D 45.9 D 45.9 D
WB 60.6 E 60.8 E 60.8 E 61.2 E 61.2 E
NB 12.2 B 12.9 B 13.5 B 15.4 B 15.6 B
SB 4.4 A 4.8 A 5.0 A 6.3 A 2.4 A

Overall 11.5 B 12.1 B 12.4 B 13.9 B 12.2 B
EB 0.4 A 0.4 A 2.0 A 0.4 A 2.0 A
WB 0.7 A 0.7 A 1.2 A 0.9 A 1.2 A
NB 51.2 D 51.2 D 51.8 D 51.2 D 51.3 D
SB 54.1 D 53.9 D 54.6 D 53.8 D 54.9 D

Overall 4.1 A 4.3 A 5.7 A 4.3 A 5.5 A
EB 15.3 B 16.8 B 17.2 B 24.1 C 24.6 C
WB 10.9 B 11.3 B 11.9 B 12.5 B 13.2 B
NB 26.6 C 27.6 C 27.6 C 29.3 C 29.3 C
SB 24.3 C 24.3 C 24.3 C 24.5 C 24.5 C

Overall 15.5 B 16.3 B 16.7 B 20.0 B 20.5 C
Belt Line Road @
Northeast Drive NBR* 24.2 C 21.2 C 25.6 D 23.9 C 29.1 D

EBL 23.2 C 24.8 C 26.5 D 29.6 D 31.2 D
WBL 139.2 F 40.7 E 113.8 F 57.8 F 161.9 F
NBR* 34.4 D 23.3 C 28.0 D 27.0 D 32.2 D
SBR* 17.3 C 18.0 C 18.7 C 19.8 C 20.4 C
EB* 32.9 D 35.1 E 38.1 E 26.7 D 30.6 D
NBL 37.1 E 40.2 E 43.1 E 52.7 F 68.2 F
EBL* 200+ F 200+ F 200+ F 200+ F 200+ F
WB* 200+ F 200+ F 200+ F 200+ F 89.4 F
NBL 32.1 D 34.4 D 37.0 E 43.5 E 47.0 E
SBL 112.2 F 135.5 F 163.8 F 200+ F 200+ F
EB - - - - 7.4 A - - 7.4 A
SB* - - - - 9.1 A - - 9.1 A
EB - - - - 7.3 A - - 7.3 A
SB* - - - - 8.9 A - - 8.9 A
EB - - - - 7.3 A - - 7.3 A
SB* - - - - 8.7 A - - 8.7 A
EB* 8.5 A 8.6 A 8.8 A 8.8 A 9.0 A
WB* 9.9 A 10.1 B 10.3 B 10.8 B 11.0 B
NB* 9.4 A 9.5 A 9.6 A 10.0 A 10.2 B
SB* 10.2 B 10.4 B 10.6 B 11.1 B 11.2 B

* Stop-Controlled Approach -  No movements in Time Period

Surveyor Boulevard
@ Beltway Drive

Beltway Drive @
Proposed Drive 1

Beltway Drive @
Proposed Drive 2

Beltway Drive @
Proposed Drive 3

Midway Road @
Proton Drive

Belt Line Road @
Runyon Road

Belt Line Road @
Surveyor Boulevard

Midway Road @
East Drive

Midway Road @
Beltwood Parkway

Midway Road @
Belt Line Road

Midway Road @
Beltway Drive

2035
Background

Plus Site Traffic
PM Peak Hour PM Peak Hour PM Peak Hour PM Peak Hour

Belt Line Road @
Northwest Drive

PM Peak Hour
INTERSECTION APPROACH

2015
Existing
Traffic

2017
Background

Traffic

2017
Background

Plus Site Traffic

2035
Background

Traffic

Midway Road @
Lindbergh Drive

Belt Line Road @
Beltway Drive

             Blue cells are unsignalized intersections.
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VI. CONCLUSIONS AND RECOMMENDATIONS
Based on the analysis presented in this report, the proposed mixed-use redevelopment on
the southwest corner of Belt Line Road and Midway Road can be successfully incorporated
into the surrounding roadway network.  The site does not result in a significant negative
impact to intersection or roadway operating conditions either in 2017 or in 2035.  The
proposed site driveways provide the appropriate level of access for the mixed-use
redevelopment.

The results show that the proposed Drive 1 to Beltway Drive will not negatively affect local
traffic operations on Beltway Drive.  The potential addition of Drive 2 and Drive 3 to Beltway
Drive in the Alternative 2 case also does not hurt operations on Beltway Drive.  However,
since the redevelopment site achieves favorable access with only Drive 1 to Beltway Drive,
the additional Drive 2 and Drive 3 should be considered optional from a traffic perspective.
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APPENDIX
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Staff Traffic Analysis Comments
October 27, 2015
and Responses



Staff Comments – Addison Square
10/27/2015

Traffic Analysis: 1. Executive Summary Page iii: Please provide the difference between streets
depicted in bullet #3 and #4

KH Response:  The intersection of Belt Line Road and Runyon Road was listed
twice.  This has been corrected.

2. Executive Summary Page iv, 2nd paragraph: Please provide version of the
ITE Trip Generation Manual used.

KH Response:  The 9th edition is used as noted in Section III.  This information
has been added.

3. Executive Summary Page iv, 2nd paragraph: Please provide additional detail
to the last sentence in reference to “acceptable operations.” What are the
acceptable operations based on?

KH Response:  Acceptable operations for signals are overall operations at LOS
D or better, or the site impact being minimal where the background conditions do
not meet LOS E.

4. Executive Summary Page iv, last paragraph, last sentence: Please provide
analysis support regarding the operational and pedestrian operations of the
roundabout.

KH Response:  A roundabout would be successful at that location, but by its
nature it is slightly less favorable to pedestrians than a single four-way stop
intersection.  The analysis in the report shows that a four-way stop-controlled
intersection can easily handle the vehicle volumes.  Therefore, the additional
vehicle capacity that is provided by the roundabout, at a cost to space and
pedestrians friendliness, is not necessary, and the four-way stop is the preferred
option.  See #15 for more discussion.

5. Page 1, I. Introduction, B. Methodology, 1st paragraph: Provide Synchro
version that was used.

KH Response:  Synchro 8 is used, specifically version 8.0.804.795.

6. Page 4, II. Existing and Future Area Conditions, A. Roadway
Characteristics: Please provide the difference between streets depicted in bullet
#3 and #4



KH Response:  The intersection of Belt Line Road and Runyon Road was listed
twice.  This has been corrected.

7. Page 4, II. Existing and Future Area Conditions: Please provide more detail
on existing signal operations.

KH Response:  Details of the Midway corridor signals and their 160-second cycle
times was added.

8. Page 5, II. Existing and Future Area Conditions, D. Existing Traffic
Volumes: Was there an effort done to account for the fact that traffic counts
were taken during the summer? If no effort was done in order to account for this,
please provide support for your assumptions.

KH Response:  Counts had to be collected in the summer as a result of the
project kickoff time, and to complete the counts before the utility construction
along Belt Line Road reached that portion of the corridor.  Additional detail was
added to the report regarding the inconclusive comparisons against previous
counts and the judgement to not modify the existing background traffic.

9. Page 9, III. Project Traffic Characteristics, A. Site-Generated Traffic, 4th

paragraph: Please provide version of ITE Trip Generation Manual used.

KH Response:  The first reference to the manual notes that it is the 9 th Edition.

10. Page 11, III. Project Traffic Characteristics, D. Development of 2017
Background Traffic: Please provide details on what the 2% growth rate is
based on.

KH Response:  Detail was added to show the short-term trends of 0.2% growth
on Belt Line Road and -0.6% growth on Midway Road, all the historical records
are included in the Appendix.  The 2% annual growth is an industry standard to
assume some growth when it is not supported by recent evidence.  It should be
noted that the operational analysis of the traffic impact for a relatively modest site
will not significantly change due to modifications in the background or baseline
traffic.  The site’s impact will be about the same amount, just starting at a slightly
different point if the background traffic is modified.  This is especially applicable
for this site considering it will generate less traffic than the existing traffic from the
Sam’s club that was active when the counts were taken.  Also, higher
background traffic will be more “noise” which will drown out the already small
signal of the site-generated traffic (3.5% of the Midway/Belt Line intersection
traffic at the highest point).

11. Page 11, III. Project Traffic Characteristics, D. Development of 2035
Background and Total Traffic: Please provide details on what the 0.5% growth
rate is based on.



KH Response:  The 0.5% growth is another standard used in the longer term
analyses to show some growth while not overwhelming the background traffic.
Peak hour traffic does not grow significantly past a certain technical limit of
roadway capacity.  When demand is added to a corridor in that case, the peak
traffic demand spreads over a long time frame rather than continue to grow the
peak demand in a single hour.

12. Page 21, Table 5: Please define the blue highlighted portion of the table.

KH Response:  The blue background is used to differentiate the unsignalized
intersection results from the signalized intersections which remain with the white
background.

13. Page 22, Table 6: Please define the blue highlighted portion of the table.

KH Response:  See #12.

14. Page 23, C. 2015 Existing Traffic Operations: Provide additional detail on
which movements are coordinated.

KH Response:  Directional detail was added.

15. Page 24, I. Internal Roadway Intersections, 1st paragraph, last sentence:
Please provide support for the roundabout statement.

KH Response:  In a purpose-built walkable environment, vehicle speeds are
limited by the street design and the intersections.  The intersection control can be
accomplished to an adequate level by an all-way stop or a roundabout.  The
roundabout can handle more vehicle traffic than the four-way stop.  However,
pedestrian paths are more circuitous across a roundabout leg than at a stop-
controlled approach, and the continuous vehicle flow presents difficulties to some
users, such as blind pedestrians.  It is simply doesn’t fit as well into the walkable
context of the neighborhood.  A roundabout could be designed which would be
successful for both vehicles and pedestrians in that intersection.  However, since
the vehicle volumes do not require the additional capacity of a roundabout, we
consider the smaller four-way stop to be slightly more effective to simplify
operations, require stops from vehicles to give pedestrians a psychological
advantage, and minimize the intersection footprint on the valuable interior of the
site.

16. Page 25, paragraph below Table 7: Please provide analysis to support
roundabout statement.

KH Response:  See #15.

17. Page 28, Table 8: Please define the blue highlighted portion of the table.

KH Response:  See #12.



18. Page 29, Table 9, Midway Road at Beltway Drive WB Direction: Were
traffic signal timings changed between 2017 and 2035 operations? The delays in
2035 should not be lower than 2017.

KH Response:  Signal timings were not changed in any scenario.  The very small
reduction in delay is an artifact of how the HCM procedure calculates
volume/capacity ratios and resulting average delays for each movement, and
then aggregates those movements into a delay for the approach.  Adding more
traffic to relatively low-delay movements within an approach can reduce the
average delay for a group of vehicles.

19. Page 29, Table 9: Please define the blue highlighted portion of the table.

KH Response:  See #12.

20. Page 30: Spelling Mistake, “Lane not “Lase”

KH Response:  Corrected.
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Traffic Counts and Historical Data



SWC Redevelopment Belt Line Rd and Midway Rd in Addison, TX
Historical Link Volumes and Growth Rates

Belt Line Road

Record Year Link Start Link End Source 24-Hour
Volume

Annual
Growth

Rate
1 1993 Surveyor Blvd Midway Rd Addison 40,010
2 1996 Surveyor Blvd Midway Rd Addison 52,709 9.6%
3 1999 Surveyor Blvd Midway Rd Addison 46,858 -3.8%
4 2002 Surveyor Blvd Midway Rd Addison 46,483 -0.3%
5 2006 Surveyor Blvd Midway Rd Addison 39,671 -3.9%
6 2009 Surveyor Blvd Midway Rd Addison 37,650 -1.7%
7 2011 Surveyor Blvd Midway Rd Addison 38,148 0.7%
8 2012 Runyon Rd Midway Rd NCTCOG 40,914 7.3%
9 2014 Surveyor Blvd Midway Rd NCTCOG 38,402 -3.1%

10 2015 Runyon Rd Midway Rd KHA 38,492 0.2%
Annual Change Last 4 Years: 0.2%

Midway Road South of Belt Line Road

Record Year Link Start Link End Source 24-Hour
Volume

Annual
Growth

Rate
1 1993 Belt Line Rd Beltway Dr Addison 43,665
2 1996 Belt Line Rd Beltway Dr Addison 44,997 1.0%
3 1999 Belt Line Rd Beltway Dr Addison 42,853 -1.6%
4 2002 Belt Line Rd Beltway Dr Addison 47,925 3.8%
5 2006 Belt Line Rd Beltway Dr Addison 41,034 -3.8%
6 2009 Belt Line Rd Beltway Dr Addison 38,677 -2.0%
7 2011 Belt Line Rd Beltway Dr Addison 41,171 3.2%
8 2014 Belt Line Rd Beltway Dr NCTCOG 40,004 -1.0%
9 2015 Belt Line Rd Beltway Dr KHA 40,173 0.4%

Annual Change Last 4 Years: -0.6%

Surveyor Boulevard South of Belt Line Road

Record Year Link Start Link End Source 24-Hour
Volume

Annual
Growth

Rate
1 1996 Belt Line Rd  Beltway Dr Addison 3,490
2 1999 Belt Line Rd  Beltway Dr Addison 4,526 9.1%
3 2002 Belt Line Rd  Beltway Dr Addison 3,117 -11.7%
4 2004 Belt Line Rd  Beltway Dr NCTCOG 3,141 0.4%
5 2006 Belt Line Rd  Beltway Dr Addison 3,424 4.4%
6 2009 Belt Line Rd  Beltway Dr Addison 2,446 -10.6%
7 2011 Belt Line Rd  Beltway Dr Addison 3,170 13.8%
8 2014 Belt Line Rd Beltway Dr NCTCOG 3,380 2.2%
9 2015 Belt Line Rd  Beltway Dr KHA 4,047 19.7%

Annual Change Last 4 Years: 6.3%

Runyon Road South of Belt Line Road

Record Year Link Start Link End Source 24-Hour
Volume

Annual
Growth

Rate
1 2015 Belt Line Rd Driveways KHA 1,668

Beltway Drive West of Midway Road

Record Year Link Start Link End Source 24-Hour
Volume

Annual
Growth

Rate
1 1993 Surveyor Blvd Midway Rd Addison 4,822
2 1996 Surveyor Blvd Midway Rd Addison 5,925 7.1%
3 1999 Surveyor Blvd Midway Rd Addison 5,733 -1.1%
4 2002 Surveyor Blvd Midway Rd Addison 4,530 -7.6%
5 2006 Surveyor Blvd Midway Rd Addison 3,556 -5.9%
6 2009 Surveyor Blvd Midway Rd Addison 3,154 -3.9%
7 2011 Surveyor Blvd Midway Rd Addison 2,775 -6.2%
8 2014 Surveyor Blvd Midway Rd NCTCOG 2,899 1.5%
9 2015 Runyon Rd Midway Rd KHA 3,596 24.0%
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