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I. INTRODUCTION 

 
A.  Purpose 

The purpose of this memorandum is to document the results of a traffic impact analysis (TIA) for the 
proposed Weston Trails residential development in Weston, Texas. This analysis was prepared to 
determine the possible impacts of the proposed development change on traffic operations at the 
access street intersections in the vicinity of this development.  The analysis summarizes the 
findings, conclusions, and recommendations of the TIA and will be provided for technical review to 
fulfill the associated requirements of the local project approval process. 
 

B. Methodology 
The study methodology applied to the analysis was as follows: 
 
➢ Conducted traffic counts to establish existing traffic volumes at the street intersections within the 

proposed Study Area    
 

➢ Estimated the vehicle trips in and out of proposed development  
 

➢ Determined the analysis years based on the proposed phased completion of the residential 
construction and expected occupancy 

 
➢ Determined the directions of approach and departure for traffic coming to and leaving the 

development   
 

➢ Applied the proposed traffic growth rate to the non-site traffic for the agreed-upon analysis years 
and determined the non-site traffic volumes for the analysis years   

 
➢ Combined the highest AM or PM peak hour non-site volumes and the volumes that will be 

generated by the development at the intersections to be analyzed for the analysis years  
 

➢ Determined the traffic lane configurations and intersection traffic control for the analysis years 
 

➢ Entered the above traffic information as input data into Trafficware’s “Synchro” traffic analysis 
software package, for conditions that included the traffic added by the proposed development 
 

➢ Determined adequacy of access roadway spacing and intersection sight distances  
 

➢ Tabulated the results and developed impact conclusions and any mitigation recommendations 
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II. Existing and Proposed Land Use 
 

A. Site Location / Study Area 
The residential development is proposed to be located at the northeast quadrant of the intersection 
of FM 543 and CR 206 in Weston, Texas (See Figure 1). The proposed development site plan is 
shown in Figure 2.  This TIA was only conducted for traffic generated by the proposed residential 
development property.  The proposed construction program schedule is shown in Table 1 

 
Figure 1 – Development Site Location Map 

 
 

Figure 2 – Development Site Plan 
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Table 1 – Development Site Construction Schedule 

End of Year 
# of 

Homes 
per year 

Cum. # of 
Homes 

Cum. # of PM 
Peak Hour 

Vehicle Trips 

2021 213 213 211 

2022 250 463 458 

2023 250 713 706 

2024 250 963 953 

2025 272 1,235 1,223 

Total 1235 1,235 1,223 

 
The extent of the study area includes all six (6) of the proposed development access street 
intersections and the existing FM 543 and CR 206 intersection.  These intersections are listed 
below and shown in Figure 2: 
 

• CR 206 and FM 543 

• CR 206 and Street 1 

• CR 206 and Street 2  

• CR 206 and Street 3 

• FM 543 and Street 4 

• FM 543 and Street 5 

• FM 543 and Street 6 

 

B. Existing Development 
As shown in Figure 1, the site is currently undeveloped in a sparsely populated rural area.  There 
are large lot, multi-acre, single family residences scattered throughout the area.  The center of the 
small town of Weston is located approximately two miles north of the proposed development site.    

 

III. EXISTING AND PROPOSED TRANSPORTATION SYSTEM 
 

A. Thoroughfare System 
FM 543 is currently a two-lane, north-south, undivided rural roadway from the Laud Howell Pkwy. 
connection to US 75 to the City of Weston.  CR 206 is a two-lane, generally east-west, undivided 
rural roadway from FM 543 eastward and southward to connect with Weston Road.  As shown in 
the Collin County Thoroughfare Plan, FM 543 and CR 206 are planned as six-lane, divided major 
arterials bordering on the west and south of the proposed development, respectively, of the 
proposed development.  These two roadway facilities are highlighted by the red circle on the 
thoroughfare plan provided in Appendix A.   
 

B. Existing Traffic Volumes 
Vehicle traffic counts were obtained to establish existing traffic volumes in the vicinity of the six (6) 
development access street intersections with FM 543 and CR206.  The vehicle counts were made 
on Thursday, August 13, at the intersection of FM 543 with CR 206 during the morning and 
afternoon peak traffic periods.  The 2020 AM and PM peak hour traffic volume counts are provided 
in Appendix B and summarized in Figure 3 at the end of this section. 

 
C. Projected Traffic Volumes 
Based on the home construction schedule and expected occupancy provided by the builder shown 
in Table 1, the traffic analysis years were determined.  The first 213 homes are expected to be 
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constructed and occupied by the end of 2021.  Thereafter, 250 homes per year are expected to be 
built and occupied until the last of the homes are completed and occupied by the end of 2025.  At 
the request of the developer, the analyses of traffic conditions were conducted in the latter part of 
Year 2021, after the first 213 homes in Phase 1 of the development scheduled to be built and 
occupied, and at the end of Year 2025, when all 1235 homes are scheduled to be completed and 
occupied.    
      
To determine the projected background traffic volumes, TxDOT AADT traffic count data was 
obtained for a count station on FM 543, south of CR 125 (the closest count station to the project 
site) and calculated the annual changes in traffic volumes (increases and decreases) to come up 
with an average annual percentages change.  As shown in the Table 1 calculations below, the 5-
year annual growth rate in non-site traffic was calculated to be 3.14%; therefore, a growth rate of 
3% was used.  The projected non-site 2021 and 2024 AM and PM peak hour traffic volumes are 
shown in Figure 4 through Figure 7 at the end of this section.  The calculations for determining the 
projected background traffic volumes are provided in Appendix B.  
 

Table 1 – Total Growth to Analysis Years 

Year ADT Change % Change

2015 1340

2016 1433 93 6.94%

2017 1800 367 25.61%

2018 1800 0 0.00%

2019 1440 -360 -20.00%

Avg. 3.14%

Use 3.00%

5 Year Growth Rate of Average Daily Traffic 

(ADT) on FM 543 South of CR 125

 
 

V.SITE TRAFFIC CHARACTERISTICS 
 

A. Proposed Site Traffic Generation 

According to the 9th Edition of the ITE Trip Generation Manual, the AM weekday peak hour trip 
generation rate is 0.74 trips per dwelling unit and the PM weekday peak hour trip generation rate is 
0.99 trips per dwelling unit.  Since the PM peak hour will generate the most traffic and the 
existing non-site traffic was found to be relatively light, it was decided to only analyze the 
heavier PM peak hour traffic conditions.  The proposed 1235 homes in the residential 
development will ultimately generate a total of 1223 vehicle trips in the PM peak hour. With 
a PM peak hour directional distribution of 63 % inbound and 37% outbound vehicles, 
the PM peak hour inbound and outbound trips, when the site is fully developed, will 
be 770 and 452, respectively.  The PM peak hour trips generated by the residential 
development, for each of the analysis years, are shown below in Table 2. 

 
Table 2 – Development Trip Generation 

Year Land Use 
ITE 

Code 
Dwelling 

Units 
PM Peak Hour 

Trip Rate 
PM Peak Hour 

Total Trips 

PM Peak Hour 
Percent 

PM Peak Hour 
Trips 

In Out In Out 

2021 SF Homes 150 213 0.99 211 63% 37% 133 78 

2025 SF Homes 150 1235 0.99 1223 63% 37% 770 453 

 

B. Trip Distribution and Traffic Assignment     
The directions of approach and departure for the development traffic during the PM peak hour 
period, were derived from examining the other existing residential developments within a 4-mile 
radius and their accessibility to the regional roadway system and the distribution of traffic from the 
traffic counts referenced in Section III.B Existing Traffic Volumes, above.  Based on this 
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information, the estimated general approach and departure traffic patterns were developed for the 
proposed residential development site and are shown in Table 3. 

 
Table 3 – Directional Distribution of Development Traffic 

In Out

% From % To

North 5% 5%

South 60% 60%

East 30% 30%

West 5% 5%

Total 100% 100%

Directions

 
 
Trips generated by the development were then assigned to the approaches of the intersections to 
be analyzed for the analysis years.  The 2021 and 2025 AM and PM peak hour volumes are shown 
in Figure 8 and Figure 11, at the end of this section  
 
The projected AM and PM peak hour non-site traffic volumes and those that will be generated by 
the development at the intersections to be analyzed were combined for the two analysis years.  
These volumes are shown in Figure 12 through Figure 15 at the end of this section.  The 
calculations for determining the combined projected Site + Non-Site traffic volumes are provided in 
Appendix B.    
 
The traffic lane configurations and intersection traffic control were also determined and are 
displayed in Figure 16 at the end of this section.  The results were then tabulated, discussed, 
mitigation measures identified and applied if required, and capacity analyses re-run to verify 
acceptable operating levels of service, and conclusions developed to determine the impact of the 
added traffic. 

 
Figure 3 – Existing 2020 AM &PM Peak Hour Traffic Volumes 
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Figure 4 – AM Peak Hour Non-Site Traffic for Year 2021 

 
    

   Figure 5 – PM Peak Hour Non-Site Traffic for Year 2021 
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Figure 6 – AM Peak Hour Non-Site Traffic for Year 2025 

 
 

Figure 7 – PM Peak Hour Non-Site Traffic for Year 2025 
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Figure 8 – AM Peak Hour Site Traffic for Year 2021 

 
 

Figure 9 – PM Peak Hour Site Traffic for Year 2021 
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Figure 10 – AM Peak Hour Site Traffic for Year 2025 

 
 

Figure 11 – PM Peak Hour Site Traffic for Year 2025 
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Figure 12 – AM Peak Hour Site + Non-Site Traffic for Year 2021 

 
 

Figure 13 – PM Peak Hour Site + Non-Site Traffic for Year 2021 
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Figure 14 – AM Peak Hour Site + Non-Site Traffic for Year 2025 

 
 

Figure 15 – PM Peak Hour Site + Non-Site Traffic for Year 2025 
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Figure 16 – Traffic Lane Configurations & Traffic Control for Year 2021 &2025 

 

 
V. TRAFFIC ANALYSIS AND MITIGATION 

 
A.   Level of Service Evaluations 

The analysis of impacts is measured in terms of traffic operating level of service (LOS).  According 
to the Highway Capacity Manual (HCM), capacity is defined as the maximum number of vehicles 
that can be expected to travel on a given section of roadway or a specific lane during a given period 
under prevailing traffic conditions.  The operational conditions of roadways are measured in terms 
of "Level of Service" (LOS).  Level of Service refers to the operational conditions within a traffic 
stream and their perception by motorists in terms of delay, freedom to maneuver, traffic 
interruptions, comfort, convenience, and safety.  There are six levels of service (LOS) or capacity 
conditions for each roadway facility and they are designated from "A" to "F", with "A" representing 
an optimal, free-flow condition, and "F" representing a congested, forced flow condition.  These 
Delay/LOS relationships are shown in Table 4 for intersections with stop sign and traffic signal 
control 
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Table 4 Relationship between Delay and LOS  

Average Vehicle Delay (Seconds) 
per Vehicle for Stop Controlled Intersections 

LOS (Vol./Cap. Ratio) 

< or = to 1 

< or = to 10 A 

>10 & < or = 15 B 

>15 & < or = 25  C 

>25 & < or = 35 D 

>35 & <or = 50 E 

>50 F 

Average Vehicle Delay (Seconds) 
Per Vehicle for Signalized Intersections 

LOS (Vol./Cap. Ratio) 

<or = to 1 

< or = to 10 A 

>10 & < or = 20 B 

>20 & < or = 35  C 

>35 & < or = 55 D 

>55 & <or = 80 E 

>80 F 

 
The projected PM peak hour non-site traffic volumes in the latter part of 2021 were added to the 
volumes that will be generated by homes built and occupied in Phase 1 of the development in the 
same year, as shown in Figure 8, and the intersections analyzed, applying the expected lane 
configurations and traffic control shown in Figure 10.  It should be noted that, where heavy turning 
volumes were expected to enter the development, separate right turn lanes were assumed to be 
added.  The traffic information was then entered as input data into Trafficware’s “Synchro” traffic 
analysis software package, for conditions that included the traffic added by the proposed 
development.  A summary of the analysis results is shown in Table 5.  

 
Table 5 – Year 2021 AM & PM Peak Hour Site + Non-Site Traffic Analysis Results 

 
Intersection 

AM / PM Peak Hour No Mitigation) AM / PM Peak Hour (W / Mitigation) 

Intersection 
LOS 

Approach 
Approach 

LOS 
Mitigation 

Intersection 
LOS 

Approach 
LOS 

CR 206 FM543 A / A  

WB B / B 
None 

Required 
 

 

NB A / A  

SB A / A  

CR 206 Street 1 A / A 

EB A / A 
None 

Required 
 

 

WB A / A  

SB A / A  

 CR 206 Street 2 A / A 

EB A / A 
None 

Required 
 

 

WB A / A  

SB A / A  

CR 206 Street 3 A / A 

EB A / A 
None 

Required 
 

 

WB A / A  

SB A / A  

 
As can be seen from the results in Table 5, the traffic operations in latter part of 2021, for the 
intersections analyzed, are all estimated to operate at LOS B, or better.  All intersection approaches 
are estimated to operate at LOS B or better.  The detailed analysis work sheets are provided in 
Appendix C1. 
     
Next, the PM peak hour non-site traffic volumes in 2025, at the time of full development, were 
added to the volumes that will be generated by the development, as shown in Figure 9, and the 
intersections analyzed with the lane configurations and traffic control shown in Figure 11.  A 
summary of the analysis results is shown in Table 6.      
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Table 6 – Year 2025 AM & PM Peak Hour Site + Non-Site Traffic Analysis Results 
AM & PM Peak Hour (Without Mitigation) AM & PM Peak Hour (With Mitigation) 

Intersection 
Intersection 

LOS 
Approach 

Approach 
LOS/ 

Mitigation 
Intersection 

LOS 
Approach 

LOS 

CR 206 FM 543 A / A  

WB D / E Northbound 
Right Turn 
Lane Added 

A / A 

C / C 

NB A / A A / A 

SB A / A A / A 

CR 206 
Street 

1 
A / A 

EB A / A 

None Required  

 

WB A / A  

SB A / A  

CR 206 
Street 

2 
A / A 

EB A / A  

None Required  

 

WB A / A  

SB A / A  

CR 206 
Street 

3 
A / A 

WB A / A 

None Required  

 

NB A / A  

SB B / B  

CR 206 
Street 

4 
A / A 

WB B / B 

None Required  

 

NB A / A  

SB A / A  

CR 206 
Street 

5 
A / A 

WB B / B 

None Required  

 

NB A / A  

SB A / A  

CR 206 
Street 

6 
A / A 

WB B / B 

None Required  

 

NB A / A  

SB A / A  

 
As can be seen from the unmitigated results in Table 6, the traffic operations in 2025, for the 
intersections and intersection approaches analyzed, are all estimated to operate at LOS C, or 
better, except for an LOS D and E for the westbound approach of CR 206 at the FM 543 
intersection in the AM and PM peak traffic hours, respectively.  The detailed analysis work sheets 
are provided in Appendix C2.     
 
Given the undesirable level of service on the westbound approach of CR 206 at FM 543 
intersections, mitigation measures known to address this condition was tested.   The mitigation was 
to add a separate right turn lane on the northbound approach of FM 543.  Since NB is free flow, 
separating the heavy RTs out eliminates the conflict between them and the WB approach. Now WB 
only must find gaps in the NB thru traffic.  The proposed mitigation measure is shown in orange in 
Figure 12 and the results of the analyses are shown in the AM and PM Peak Hours (With 
Mitigation) section of Table 6. The detailed analysis work sheets are shown in Appendix C3.     
   

Figure 12 – NB FM 543 Right Turn Lane Mitigation 
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B.    Analysis of Development Access Street Intersection Turn Lane Requirements 
Given the uncertainty of the schedule of roadway improvements+ associated with the City of 
Weston and Collin County Thoroughfare Plans, as discussed in Section III.A, the need for turn 
lanes on FM 543 and CR 206 to serve the development access was examined for the proposed  
access schemes.  The analysis of development access turn lanes using the Texas Department of 
Transportation (TxDOT) Access Management Manual and Roadway Design Manual, which 
contains criteria for right and left turn lanes on highways, was applied to the proposed development 
site.  Chapter 2, Access Management Standards, in the Access Management Manual and Chapter 
3, New Location and Reconstruction (4R) Design Criteria, in the Roadway Design Manual, present 
thresholds for these auxiliary lanes.  The relevant sections of these documents referenced in the 
following discussions are provided in Appendix D.  
 
Right Turn Lane Requirements - For right turn lanes, Table 2-3, on page 2-14 of the TxDOT Access 
Management Manual indicates that the threshold for right-turn deceleration lanes on roadways with 
posted speed limits above 45 mph is 50 vehicles per hour (vph).  Table 7 shows the right-turn 
volumes at the street or driveway that exceed the hourly threshold for the 2021 and 2025 analysis 
year.  

 
Table 7 – Year 2021 & 2025 AM & PM Peak Hour Right Turn Lane Needs  

Intersection Approach 
Posted 
Speed 

Hourly 
Threshold 

AM RT 
Volume  

PM RT 
Volume 

 2021 2025   2021 2025 2021 2025 

FM 543 
 @ CR 206 

NB 
 

NB 
 

55 mph 50 vph --- 105 121* 344 

FM 543 
 @ Street 4 

-- NB 55 mph 50 vph -- -- -- 91 

FM543 
 @ Street 5 

-- NB 55 mph 50 vph -- -- -- 61 

FM 543 
 @ Street 6 

-- NB 55 mph 50 vph -- -- -- 91 

 
Applying TxDOT criteria, the information in this Table 7 indicates that a northbound right turn lane 
will be warranted in the PM peak hour in 2021, with the completion of Phase 1; however, the HCM 
intersection capacity analysis results shows that LOS A traffic conditions will exist at that 
intersection.  In addition, the TxDOT criteria is shown to warrant right turn lanes on the northbound 
approach of FM543 at CR 206 in both the 2025 AM and PM peak hours, as well as the northbound 
approaches of FM 543 at Streets 4, 5, and 6 in the PM peak hour, while HCM capacity analysis 
indicates that the northbound approach of FM 543 at Streets 4, 5, and 6 will achieve LOS A without 
a separate right turn lane and only shows the need in the 2025 PM peak hour on the northbound 
approach of FM 543 at CR 206.  
 
Left Turn Lane Requirements – Applying TxDOT criteria and based on PM peak hour Site + 
Non-Site traffic volumes for buildout year 2025, shown in Figure 15; the need for separate left 
turn lanes, were evaluated  for  traffic southbound on FM 543 and eastbound on CR 206 to 
enter the proposed development.  Based on the HCM intersection analysis results and the low 
left turn volumes, year 2021 left turn needs for eastbound CR 206 were not analyzed.  The 
results of these evaluations are shown in Table 8. 
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Table 8 – Year 2025 PM Peak Hour Left Turn Lane Needs Analysis 

Intersection 
Advancing 

Volume 
Percent 

Left Turns 
Opposing 
Volume 

Table 
Value 

Table Value 
More or Less 

Left Turn 
Lane 

Warranted 

CR 206 
 @ Street 1 

137 88 31 240+ More No 

CR 206 
 @ Street 2 

254 48 96 240+ Less Yes 

CR 206 
 @ Street 3 

371 33 161 215+ Less Yes 

FM 543 
 @ Street 4 

165 3 272 450+ More No 

FM 543 
 @ Street 5 

133 2 214 450+ More No 

FM 543 
 @ Street 6 

85 6 125 505 More No 

 
Applying the traffic information in these figures to Table 3-11, on page 3-37 of the TxDOT Roadway 
Design Manual provided in Appendix D to the volumes shown in Figure 15, it can be seen that 
only two of the estimated Year 2025 advancing volumes are higher than the left turn table values, 
while HCM capacity analysis LOS results in Table 6, don’t show any need for left turn lanes in the 
2025 PM peak hour.  

  
VI. CONCLUSIONS AND RECOMMENDATIONS  
 
A.   Conclusions  
Based upon the Analysis Findings described above, the following conclusions can be drawn. 
 
Intersection Levels of Service – The overall intersection Levels of Service (LOSs) at the seven 
intersections analyzed for the AM and PM peak hours with Year 2021 and Year 2025 traffic 
conditions, development traffic added, and no mitigation; were found to be all at LOS A.   
 
Approach Levels of Service - On an approach basis, the only approach that had an LOS below C 
was the westbound approach of the intersection of FM 543 and CR 206, with an LOS D in the AM 
peak hour and an LOS E in the PM peak hour and Year 2025 traffic conditions.  This condition is 
expected to be alleviated by the addition of a northbound right turn lane at that intersection.  Since 
the northbound traffic is free flow, separating the heavy right turns out eliminates the conflict 
between them and the westbound approach so that the westbound approach traffic only must find 
gaps in the northbound thru traffic. 
 
Right Turn Lane Requirements - Based on the TxDOT criteria, northbound right turn lanes are 
expected to be warranted by development buildout Year 2025 at the FM 543 intersections with CR 
206 and development access Streets 4, 5, and 6 by Year 2025.  However, as explained in the 
above Approach Level of Service section of the Conclusions, the HCM capacity analysis LOS 
results only show a need for a northbound right turn lane at the intersection of FM 543 and CR 206 
in the 2025 AM & PM peak hour.    
 
Left Turn Lane Requirements -   Based on TxDOT roadway design manual criteria, no left turn 
lanes are expected to be needed for Phase 1 of the development in 2021.  Left turn lanes are 
shown to be warranted on eastbound CR 206 at development access Streets 2 and 3 at the 
development buildout Year 2025.  However, HCM capacity analysis LOS results don’t show any 
need for separate left turn lanes in 2025.    
    
Driveway Location and Spacing - The driveway spacings meet TxDOT access management 
spacing criteria of 425 feet on FM 543 and CR 206 for the posted speed limits.  
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Sight Distances - The generally flat terrain and straight roadway alignments in both directions from 
the proposed development driveways will provide the required intersection sight distances.  

 
B.   Recommendations 
During the initial stages of development construction, existing traffic lanes and stop sign control at 
the development access streets intersections with FM 543 are expected to be adequate. However, 
an additional northbound right turn traffic lane at the intersections FM 543 and CR 206 appears to 
be needed when the development is built out and occupied.  Never the less, given these findings 
and  the uncertainty of the schedule of roadway improvements associated with the City of Weston 
and Collin County Thoroughfare Plans, the need for mitigation measures should be verified with  
up-to-date signal warrant studies and intersection capacity analyses, with traffic counts, as the 
buildout year approaches or if traffic conditions deteriorate to the point that mitigation measures 
appear to be needed earlier than expected.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Traffic Impact Analysis: Proposed Weston Trails Residential Development in Weston, Texas 
Page 18 of 59     October 12, 2020 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Traffic Impact Analysis: Proposed Weston Trails Residential Development in Weston, Texas 
Page 19 of 59     October 12, 2020 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Thoroughfare Plan Map 
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Appendix B 
 

Existing Traffic Volume Counts 
and 

2021 & 2025  
AM & PM Peak Period Traffic Volumes 
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2020 AM Peak Hour Traffic Volumes 
Leg

Direction

Start Time Thru Left Right Left Right Thru

2020-08-13 07:30:00 11 0 0 1 0 13

2020-08-13 07:45:00 16 0 1 0 0 16

2020-08-13 08:00:00 12 0 0 1 0 5

2020-08-13 08:15:00 10 0 0 1 3 11

Grand Total 49 0 1 3 3 45

FM 543 CR 206 FM 543

Southbound Westbound Northbound

 
 

2020 PM Peak Hour Traffic Volumes  
Leg

Direction

Start Time Thru Left Right Left Right Thru

2020-08-13 17:15:00 14 1 0 1 0 11

2020-08-13 17:30:00 15 0 1 0 1 12

2020-08-13 17:45:00 18 0 1 0 1 16

2020-08-13 18:00:00 12 0 0 1 1 16

Grand Total 59 1 2 2 3 55

FM 543 CR 206 FM 543

Southbound Westbound Northbound
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Appendix C 
 

Capacity Analysis Worksheets 
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Appendix C1 

 
2021 AM & PM Traffic Conditions with Phase 1 Development 
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Appendix C2 
 

2025 AM & PM Traffic Conditions with 100 % Development 
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Appendix C3 
 

2025 Mitigated AM & PM Traffic Conditions  
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Appendix D 
 

Relevant Excerpts 
from the  

TxDOT Roadway Design 
and  

Access Management Manuals 
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