
City Council Workshop

City of Sachse, Texas

Meeting Agenda

Sachse City Hall

3815-B Sachse Road

Sachse, Texas 75048

Council Chambers6:30 PMMonday, October 5, 2015

The City Council of the City of Sachse will hold a Workshop Session on Monday, October 5, 

2015, at 6:30 p.m. in the Council Chambers at Sachse City Hall, 3815 Sachse Road, Building 

B, Sachse, Texas to discuss the following items of business:

1. Discussion Items.

Please note:These items are for discussion purposes only and no Council action will be taken. The workshop 

session is for City Council and staff discussion, citizen input is not permitted on this agenda.

2. Discuss any City Council meeting agenda items.

15-3049 Discuss the proposed traffic signal and pedestrian crossing 

improvements on Miles Road at Sachse High School.

WK Presentation - Miles Road Traffic Discussion

Exhibit A - Location Map

Exhibit B - Sachse HS - Miles Road Traffic Study - Final

Attachments:

3. Adjournment.

State law prohibits the introduction or discussion of any item of business not posted at least 

seventy-two (72) hours prior to the meeting time.  

Posted: October 1, 2015; 5:00 p.m. 

____________________________________

Michelle Lewis Sirianni, City Secretary
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Title
Discuss the proposed traffic signal and pedestrian crossing improvements on Miles Road at
Sachse High School.

Executive Summary
This item is to discuss proposed traffic signal and pedestrian crossing improvements related
to Sachse High School and to also discuss a professional services agreement with Lee
Engineering to begin engineering design for the project.

Background
The traffic on and across Miles Road near Sachse High School is a mix of school related and
non-school related transportation activity, creating a dynamic situation during morning and
evening hours of peak activity.  The location map is shown in Exhibit A.

In September 2014, Lee Engineering completed a study of the pedestrian and motor vehicle
movements on and across Miles Road at Hunters Ridge Drive and Haverhill Lane.  The
findings included recommendations for two traffic signals, pedestrian improvements, and
extending the length of the existing turn lanes into Sachse High School.  The study is
attached as Exhibit B.

The Fiscal Year 2015-16 Budget includes funding for engineering design related to the
proposed improvements, as shown in the FY 2015-2016 Capital Improvement Plan.

Policy Considerations
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The project is identified in the FY 2015-2016 Capital Improvement Plan.

Budgetary Considerations
The FY 2015-2016 Budget includes $75,000.00 for engineering design.  The proposed
consultant fee totals $73,125.00, including $60,800.00 for basic services and $12,325.00 in
additional services that may be required for the project.

Staff Recommendations
None.
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Miles Road Traffic Discussion
City Council

October 5, 2015

Overview

• History and background

• Overview of the traffic study

• Findings of the study

• Recommendations in the study

• Staff Recommendations and Phasing

• Discussion and feedback
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History and Background
• The enrollment at Sachse High 
School has been rising

• 2005 – 2,360 students*

• 2010 – 2,599 students*

• 2014 – 2,800 students**

*Data from High‐Schools.com
**Data from Garland ISD
***Data from US Census Bureau

• The population of the City of 
Sachse has been rising

• 2005 – 16,728 residents***

• 2010 – 20,472 residents***

• 2013 – 22,026 residents***

More people = more traffic

History and Background
• Vehicular and pedestrian traffic congestion has been occurring 
regularly during the morning drop‐off and afternoon dismissal times 
for Sachse High School.  The congestion has continued to increase 
over time.

• In April of 2014, the City Council approved a contract with a 
transportation engineer to conduct a traffic study on Miles Road 
adjacent to Sachse High School.

• The study was completed at the end of September of 2014.

• Staff held internal meetings to review and discuss the study in 
October, and presented the findngs to the City Council on November 
3, 2014.
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On Campus Traffic Circulation

Miles Road Traffic Study ‐ Overview
• Data

• Automated traffic counts on Miles Road, Hunters Ridge, and Haverhill

• Manual turning movement counts at intersections

• Field observations during peak times

• Analysis
• Capacity analysis for street and driveway intersections

• Crossing analysis for pedestrian crossings on Miles Road

• Warrant study for traffic signals on Miles Road at Hunters Ridge and Haverhill

• Findings

• Recommendations
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Data – Traffic Counts

Miles Road Traffic

• Morning Peak (north + south)
• 1600 vehicles per hour at 7am

• Afternoon Peak (north + south)
• 900 vehicles per hour at 5pm

• From 2pm to 6pm, sustained 
traffic flow of 600+ vehicles per 
hour

Data – Manual Turning Movement Counts
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Data – Field Observations

Field Observation #2
vehicle not yielding to 
pedestrian

Field Observation #1
multiple vehicles turning 

at the same time

Analysis – Capacity

Level of Service is a 
qualitative measure 
of capacity and 
operating conditions, 
and is defined using 
a scoring system of A 
thru F
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Analysis – Capacity

Analysis – Pedestrian Crossing



09/30/2015

7

Analysis – Pedestrian Crossing
• The study contemplated simple crosswalks, crosswalks enhanced with flashing 
yellow lights, pedestrian hybrid beacons, and traffic signals.

• The analysis determined that a red light is needed in order to properly stop and 
start pedestrian movements and vehicular movements.

Enhanced Crosswalk Pedestrian Hybrid Beacon

Analysis – Traffic Signals

• Miles at Hunters Ridge Intersection
• Satisfies Warrant 3 and 4

• Miles at Haverhill Intersection
• Satisfies Warrant 2 and 3

• Traffic Signal Warrants (Per MUTCD)
• Warrant 1 – 8‐hour vehicular volume

• Warrant 2 – 4‐hour vehicular volume

• Warrant 3 – Peak Hour

• Warrant 4 – Pedestrian Volume

• Warrant 5 – School Crossing

• Warrant 6 – Coordinated Signal System

• Warrant 7 – Crash Experience

• Warrant 8 – Roadway Network

• Warrant 9 – Intersections Near a Grade 
Crossing
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Miles Road Traffic Study ‐ Findings
• There are operational problems along Miles Road

• Pedestrians movements have overtaken the intersections during peak morning traffic, 
causing insufficient vehicular operations

• Regulation of pedestrian movements is necessary
• Flashing yellow lights are not sufficient to regulate pedestrian traffic

• Use of Walk/Don’t Walk signals is needed

• Traffic signals are warranted
• Miles Road at Hunters Ridge Drive

• Miles Road at Haverhill Lane

• Installing a signal only in one location is unlikely to provide sufficient relief

• Traffic signals should be linked with existing signals on Miles Road to minimize stops

Miles Road Traffic Study – Recommendations
• The study made the following recommendations:

• Traffic Signals
• Install traffic signals on Miles Road at Haverhill and at Hunters Ridge

• Link the signals to existing signals at Hudson and Bunker Hill

• Street Improvements
• Extend northbound left turn lane at Hunters Ridge

• Extend southbound right turn lane at Hunters Ridge

• Connection to the High School from Hudson or Rosewood (east)

• Pedestrian Improvements
• Upgrade sidewalks and curb ramps along Miles Road, particularly at the Hunters Ridge 
and Haverhill intersections
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Miles Road Traffic Study ‐ Recommendations

Proposed Traffic 
Signal

Proposed Traffic 
Signal

Proposed Turn 
Lane Extension

Proposed Turn 
Lane Extension

Potential Future 
Sidewalk 

Improvements

Potential Future 
Sidewalk 

Improvements

Miles Road Traffic Study – Recommendations

West side of Miles Road looking North from Haverhill Lane West side of Miles Road looking North from Hunters Ridge Dr.
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Miles Road Traffic Study – Recommendations

Future 
Rosewood

Future Hudson

Potential Future 
Driveway

Critical Improvements – Proposed Design in FY 15‐16
• Critical Improvements ‐ Staff has identified the critical improvements 
based upon need and feasibility, which include:

• Traffic signals on Miles Road at Hunters Ridge and Haverhill, linked with other 
signals on Miles Road by communication radio

• Extension of the northbound left turn lane on Miles Road at Hunters Ridge

• The project has been added to the Capital Improvement Plan for this 
year, with $75,000 in funding for engineering design.
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Critical Improvements – Proposed Design in FY 15‐16

Proposed Traffic 
Signal

Proposed Traffic 
Signal

Proposed Turn 
Lane Extension

Design Budget: 
$75,000.00

Potential Construction 
in FY 2015‐2016

Potential Construction 
Funding Partners:
‐ Garland ISD
‐ Dallas County

Future Private Improvements

Rosewood 
(under 

construction)

Hudson (under 
construction)

Potential Future 
Driveway

• Potential Future Private 
Improvements:

• Future driveway connecting 
Hudson to the High School 
parking lot.
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Staff Recommendations – Future Public Improvements

Potential Future 
Turn Lane 
Extension

Potential Future 
Sidewalk 

Improvements

Potential Future 
Sidewalk 

Improvements

• Potential Future Public Improvements –
these projects would require additional 
right‐of‐way from adjacent properties:

• Extending the southbound right turn lane at the 
north school entrance

• Sidewalk improvements along the west side of 
Miles Road

Discussion Items
• Critical Improvements

• Engineering Design in FY 2015‐2016

• Potential Construction in FY 2016‐2017

• Future Improvements
• To be re‐evaluated after the critical improvements are in place and 
functioning
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 EXECUTIVE SUMMARY 
Lee Engineering conducted a traffic study along Miles Road in the vicinity of the Sachse High 
School campus.  The study was primarily focused on the interaction of pedestrians and 
vehicles at the intersections of Miles Road and Hunters Ridge Drive and Miles Road at 
Haverhill Lane.   
 
Peak period vehicle and pedestrian turning movement counts were collected at the 
intersections along with automated 24-hour approach counts.  Field observations were 
conducted during both the AM school arrival period and the PM school dismissal period.   
 
Traffic analysis was conducted to determine the minimum traffic control devices necessary 
for the existing crosswalks.  Traffic signal warrant analyses were also conducted for the two 
study intersections to determine if signalization may be warranted.   
 
Based on field observations, pedestrian movements at the northern Sachse HS entrance 
driveway (opposite Hunters Ridge Drive) dominate traffic along Miles Road throughout the 
school arrival peak period.  This causes significant queueing, especially in the northbound left 
turn lane and southbound through lanes.  Numerous unsafe behaviors by drivers, pedestrians, 
parents, and students were observed while in the field.   
 
At the southern exit driveway opposite Haverhill Lane the primary issue appears to be a lack 
of adequate gaps for motorists to exit the site during peak periods.  This may discourage 
parents from entering school property to pick up or drop off their children.  Numerous pickups 
and drop-offs were observed occurring along Miles Road in both travel directions.  These 
actions further impact the traffic flow along Miles Road.   
 
Based on the data reviewed throughout this study, Lee Engineering made a series of 
conclusions and recommendations.  Highlighted recommendations follow:   
 


 Lee Engineering recommends the installation of a traffic signal at Miles Road and 
Hunters Ridge Drive and at the intersection of Miles Road and Haverhill Lane.  
Signalization of only the northern or southern intersection is unlikely to provide 
sufficient relief to Miles Road.   


o Signalization will likely require the purchase of right of way or easements on the 
eastern corners of these intersections due to vary narrow rights-of-way.  


o Upgrading the narrow sidewalks and curb ramps may also require additional 
right-of-way or easements along the east side.  
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 As part of the construction of the traffic signal at Hunters Ridge Drive, the northbound 
left turn lane into Sachse High School should be lengthened, so that it has a full lane 
width length of at least 400 feet.  The existing left turn-lane has a full lane width length 
of approximately 160 feet.  The existing traffic spills out of the left turn lane, restricting 
through movements along Sachse Road.  With signalization this would be expected to 
continue, thus additional queue storage length is required.  The left-turn lane should 
be lengthened so that it extends as far as feasible within the existing median.  A turn 
lane length of 400 to 450 feet should be achievable.  This will minimize the instances 
of queue spillback into the through lanes.   


 Lee Engineering recommends that an additional access to Sachse High School be 
considered in the future along either Hudson Drive or Rosewood Circle when those 
roadways are extended as shown on the thoroughfare plan.   


 The existing southbound right-turn lane into Sachse High School at Hunters Ridge 
should be lengthened if the intersection is signalized and the improvement is feasible.  
Lengthening the southbound right turn lane serves two purposes – 1) It will allow for 
right turn traffic to enter the lane when through lane queues extend back from the 
signal, allowing additional right turns to process and 2) It will minimize the instances 
of southbound right turn queues blocking the southbound through lanes.  Additional 
right of way may be necessary to lengthen the right-turn lane.  If the lane is lengthened, 
creation of a channelizing island on the northwest corner of the intersection should 
also be considered in order to minimize pedestrian crossing distances and provide the 
most flexibility in signal operation.    
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 INTRODUCTION 
The City of Sachse requested that Lee Engineering perform a traffic study along Miles Road 
at the two public street intersections with the Sachse High School Driveways.  Heavy traffic 
congestion is present during school peak hours due to the vehicle and pedestrian volumes.    
The study area consists of two intersections – Miles Road at Hunters Ridge Drive and Miles 
Road at Haverhill lane.   
 
Throughout this study, Miles Road is treated as a north-south roadway with all intersecting 
streets being referred to as east-west roadways.   
 
Figure 1 shows the study area.   
 


Figure 1: Overview of Study Area 
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DATA COLLECTION 
This section describes the various traffic data collected as part of the study and summarizes 
the information collected.   
 
Twenty-Four Hour Approach Volumes  
Automated twenty-four (24) hour approach counts were collected at the following locations as 
part of this study: 


 Intersection of Miles Road and Hunters Ridge Drive 
o Northbound Miles Road approach 
o Southbound Miles Road approach 
o Westbound Hunters Ridge approach 


 Intersection of Miles Road and Haverhill Lane 
o Northbound Miles Road approach 
o Southbound Miles Road approach 
o Westbound Haverhill Lane approach 
o Eastbound Sachse High School approach (school exit driveway) 


 
Automated traffic counts were collected on Tuesday, April 29, 2014.  Garland ISD operated 
on a regular schedule that day and should be representative of typical weekday operations.   


 
Figure 2: Miles Road 24 Hour Volumes at Hunters Ridge 


 
 


 


Figure 3: Hunters Ridge 24 Hour Volume at Miles Road 
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Figure 4: Miles Road 24 Hour Volumes at Haverhill Lane 
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Figure 5: Haverhill Lane / Sachse HS Exit 24 Hour Volume 


 
 
The school associated peak hours are evident in the 24 hour traffic counts at all locations.  
Miles Road has a directional peak of southbound in the morning and northbound in the 
afternoon and evening.   
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Turning Movement Counts 
Manual turning movement counts were collected at the two study intersections for use in 
signal warrant analyses and capacity analyses. Weekday turning movement counts were 
collected on Thursday, April 29, 2014.  Local schools were in session and weather was dry 
during the count periods data was collected.  Tables 1 and 2 show the 15-minute count data 
for the two study intersections.  The peak fifteen minutes for the AM school arrival and PM 
School dismissal period has been shaded for each intersection.    
 
Each intersection is presented in tabular format with the peak 15 minute volume during the 
AM school arrival and PM school peak hours shown.  The turning volumes shown depict the 
total of both car and pedestrian movements.   
 


Table 1: Miles Road at Hunters Ridge Turning Movement Counts 


 
Miles Road 


(Southbound) 
Hunters Ridge 
(Westbound) 


Miles Road 
(Northbound) 


School Entry Drive 
(Eastbound) 


Total 


Start 
Time L
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P
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06:30 2 87 72 2 4 0 13 13 80 44 2 0 0 0 0 0 319 


06:45 3 128 127 0 3 0 11 24 84 90 3 2 0 0 0 1 476 


07:00 5 217 174 6 13 1 18 89 41 116 10 0 0 0 0 0 690 


07:15 2 212 66 1 13 2 7 45 37 99 2 0 0 0 0 1 487 


07:30 0 199 1 0 16 0 2 1 11 66 2 0 0 0 0 0 298 


07:45 2 188 2 0 6 0 1 0 9 84 2 0 0 0 0 0 294 


08:00 0 106 4 2 6 0 0 0 12 71 3 1 0 0 0 0 205 


08:15 0 97 1 6 5 0 1 1 15 45 0 0 0 0 0 0 171 


 


14:00 2 36 4 0 3 0 3 0 32 44 2 0 0 0 0 0 126 


14:15 4 27 14 0 1 0 0 0 39 29 4 1 0 0 0 1 120 


14:30 5 55 19 0 12 2 12 1 33 102 5 61 0 0 1 115 423 


14:45 1 74 12 1 6 0 5 1 30 115 2 5 0 0 0 12 264 


15:00 2 53 8 0 5 1 1 0 14 45 4 1 0 1 0 1 136 


15:15 3 45 5 0 4 0 2 0 10 128 6 2 0 0 0 2 207 


15:30 2 50 2 0 0 0 1 0 18 60 4 6 0 0 0 2 145 


15:45 5 78 6 0 1 0 2 0 20 65 3 0 0 0 1 7 188 
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Table 2: Miles Road at Haverhill Lane / School Exit Turning Movement Counts 


 Miles Road 
(Southbound) 


Haverhill Ln 
(Westbound) 


Miles Road 
(Northbound) 


School Exit Drive 
(Eastbound) 


Total 


Start 
Time L
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P
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P
ed


s 


L
ef


t 


T
hr


u 


R
ig


ht
 


P
ed


s 


 


06:30 0 97 0 0 4 0 1 0 0 126 1 3 7 0 63 0 302 


06:45 0 125 0 0 8 0 0 0 0 149 0 5 28 0 105 0 420 


07:00 0 214 0 2 5 0 0 10 0 179 7 6 32 0 91 0 546 


07:15 2 224 0 0 11 0 1 21 0 79 4 8 46 0 91 0 487 


07:30 0 210 0 4 5 0 0 0 0 76 2 0 2 0 6 0 305 


07:45 0 206 0 2 2 0 0 0 0 92 2 0 1 1 2 0 308 


08:00 0 112 0 3 3 0 0 0 0 88 1 0 1 0 11 2 221 


08:15 0 94 0 6 3 0 0 0 0 52 1 0 0 1 6 5 168 


 


14:00 0 37 0 0 1 0 0 0 0 70 2 0 11 0 16 0 137 


14:15 1 28 0 0 2 0 0 0 0 92 9 0 3 0 9 0 144 


14:30 1 67 0 17 10 0 1 0 0 147 10 1 17 0 69 36 376 


14:45 0 81 0 3 3 0 0 0 0 92 3 3 36 2 90 4 317 


15:00 0 56 0 0 2 0 0 0 0 71 6 0 8 1 30 0 174 


15:15 1 50 0 0 0 0 1 0 0 142 2 5 15 0 33 2 251 


15:30 2 48 0 0 2 0 0 0 0 77 4 1 12 0 36 0 182 


15:45 3 77 0 2 1 0 1 2 0 93 7 10 11 0 29 2 238 
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Table 3: Hourly Turning Movement Volumes 


AM Peak Hour PM School Dismissal Peak Hour 
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Field Observations 
Lee Engineering personnel visited Miles Road to observe typical AM peak hour arrival 
operations and PM School Dismissal peak period operations in May 2014.  Below is a list of 
some of our observations: 
 
AM Peak Hour 


 There is significant congestion evident along Miles Road for 30 to 60 minutes prior to 
the Sachse High School start time.  The majority of the congestion appeared to be 
caused by vehicles yielding to pedestrians lawfully occupying the crosswalks at the 
northern entrance (Hunters Ridge) or southern exit (Haverhill Lane). 


 Significant queues were observed in the northbound left turn lane at Hunters Ridge.  
The left turn has significant difficulties processing due to pedestrians crossing the 
southern leg of the intersection immediately in front of the conflicting vehicles.  The 
left turn traffic is further impeded by the fact that when a pedestrian is not crossing, 
the queue created in the southbound direction is dissipating, leaving few gaps for turn 
movements.  Individual vehicles were monitored at various time during the peak period 
and in some instances it took over 6 minutes for a vehicle to advance through the 
queue and complete a left turn.   


 Numerous passengers were discharged from vehicles in both the northbound and 
southbound directions.  This creates congestion by blocking one or both of the travel 
lanes.  Motorist were observed discharging passengers from the right lane, the left 
lane of Miles Road (thus the passenger steps out into the flowing right lane) as well as 
from within the left turn lane.  These actions represent significant risk to pedestrians.   


 A large percentage of the pedestrians observed crossing Miles Road from the east 
were discharged from passenger vehicles either along Miles Road or along the 
adjoining residential streets.   


 The sidewalks along Miles Road on the east side of the street are only 3 to 4 feet wide 
and are bordered by a short retaining wall.  This makes side by side pedestrian 
movement difficult.   


 Traffic exiting Sachse High School had difficulty exiting the site for three reasons – 1) 
difficulty finding gaps in the north/south traffic stream 2) due to queues from the 
northern entrance spilling back along Miles Road and blocking the exit and 3) due to 
conflicting pedestrian movements.  The difficulty exiting the site may be contributing 
to the number of passenger drop offs occurring offsite.   


 Some motorists were very aggressive about trying to utilize a gap and disregarded 
pedestrians right of way.  (Figure 6) The vehicle in red nosed into the crosswalk and 
then completed a turn after the pedestrian stepped out of their path.   


 Due to the low number of gaps that are available that are not used by pedestrians, we 
observed some motorists attempting to use the northbound lane as a dual lane left 
turn.  At the same time, cross street traffic would try to dart out and use the gap as 
well.  (Figure 7) 


 Numerous traffic law violations were observed in the vicinity of the school.   
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Figure 6: Motorist Not Properly Yielding to Pedestrians 


  
  


Figure 7:  Multiple Vehicles Turning at once 
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PM School Dismissal Peak Hour 
 


 Many similar behaviors were observed during the PM dismissal period, however in 
general traffic appears to be significantly lower and less operational issues present 
during the PM period.   


 Significant pedestrian volumes were observed primarily at the Hunters Ridge 
intersection.  Like the AM peak hour, a steady stream of pedestrians were observed 
creating long term blockages of the Miles Road travel lanes resulting in significant 
queueing and congestion.   


 The pedestrians appear to utilize the crosswalks in higher numbers than at other north 
Texas high schools we have observed.   


 Students were observed walking in the travel lane north/south on the east side of Miles 
Road due to the narrow sidewalk which is too small to walk side by side comfortably.   


 The lack of sidewalk to the north along the western side of Miles Road may be 
contributing to some crossings.   


 
 


EXISTING CONDITIONS ANALYSIS 
This section provides capacity analysis for the existing intersections and traffic volumes.   
 
Existing lane configurations were used for the analysis.  The process of modeling the existing 
traffic conditions involved the use of Synchro, a traffic analysis and simulation modeling 
software.  The lane configurations, traffic volumes, traffic control, and pedestrian movements 
were coded for each study intersection, based on information obtained from data collection 
and field observations.  Additionally, computer simulation was run to visually inspect the 
operation at the study intersections for concurrence with existing operation in the field.   
 
The Level of Service (LOS) of an intersection is a qualitative measure of capacity and operating 
conditions and is directly related to vehicle delay, as indicated in Table 4 which presents the 
levels of service and operational thresholds for an unsignalized intersection.  The LOS criteria 
for a signalized intersection are shown in Table 5.   
 
LOS is given a letter designation from A to F, with LOS A representing very short delays and 
LOS F representing very long delays.  LOS D is often considered the acceptable threshold in 
an urban environment.   
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Table 4.  Level of Service Criteria for Unsignalized Intersections 


Level-of-Service 
(LOS) 


Average Control Delay 
(seconds/vehicle) Description 


A ≤ 10.0 
No delays at intersections with continuous flow of traffic.  


Uncongested operations:  high frequency of long gaps available for 
all left and right turning traffic.  No observable queues. 


B 10.1 to 15.0 
No delays at intersections with continuous flow of traffic.  


Uncongested operations:  high frequency of long gaps available for 
all left and right turning traffic.  No observable queues. 


C 15.1 to 25.0 Moderate delays at intersections with satisfactory to good traffic 
flow.  Light congestion; infrequent backups on critical approaches. 


D 25.1 to 35.0 
Increased probability of delays along every approach.  Significant 
congestion on critical approaches, but intersection functional.  No 


standing long lines formed. 


E 35.1 to 50.0 
Heavy traffic flow condition.  Heavy delays probable.  No available 
gaps for cross-street traffic or main street turning traffic.  Limit of 


stable flow. 


F > 50.0 
Unstable traffic flow.  Heavy congestion.  Traffic moves in forced 
flow condition.  Average delays greater than one minute highly 


probable.  Total breakdown. 


SOURCE:  Highway Capacity Manual, HCM2010, Transportation Research Board, 2010. 
 


Table 5:  Level of Service Criteria for Signalized Intersections 
Level-of-Service 


(LOS) 
Average Control Delay 


(seconds/vehicle) Description 


A ≤ 10.0 Very low vehicle delays, free flow, signal progression extremely 
favorable, most vehicles arrive during given signal phase. 


B 10.1 to 20.0 Good signal progression, more vehicles stop and experience 
higher delays than for LOS A. 


C 20.1 to 35.0 Stable flow, fair signal progression, significant number of vehicles 
stop at signals. 


D 35.1 to 55.0 Congestion noticeable, longer delays and unfavorable signal 
progression, many vehicles stop at signals. 


E 55.1 to 80.0 Limit of acceptable delay, unstable flow, poor signal progression, 
traffic near roadway capacity, frequent cycle failures. 


F > 80.0 Unacceptable delays, extremely unstable flow and congestion, 
traffic exceeds roadway capacity, stop-and-go conditions. 


SOURCE:  Highway Capacity Manual, HCM 2010, Transportation Research Board, 2010 
 
Intersection capacity analysis was performed using the turning movements collected at the 
study intersections during the AM school arrival peak hour and the PM school dismissal peak 
hour.  Results are presented in Table 6.  
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Table 6.  Existing Capacity Analysis Results for Study Intersections (AM Peak) 
Miles Road at Hunters Ridge Drive / Sachse HS Entrance Driveway (TWSC)1 


 EB WB NBL SBL 


AM Arrival Peak --- Error2 40.9 (E) 8.5 (A) 


PM Dismissal Peak --- 29.5 (D) 8.5 (A) 0.4 (A) 


Miles Road at Haverhill Lane / Sachse HS Exit Driveway (TWSC) 


 EB WB NBL SBL 


AM Arrival Peak 37.6 (E) 147.4 (F) --- 8.6 (A) 


PM Dismissal Peak 18.4 (C) 109.1 (F) --- 8.9 (A) 
1 Delay in seconds / vehicle (LOS) 
2 Delay was too high, model error. 


 
The capacity analysis results indicate operation problems at both intersections during the 
peak arrival and dismissal time periods.  Based on field observations, it does not appear that 
the Highway Capacity models utilized in Synchro can effectively measure performance at an 
intersection when the pedestrians have effective reversed priority and are dominating 
vehicular traffic movements.  This may be somewhat evidenced by the errors in the westbound 
direction at Hunters Ridge Drive during the AM peak period, however, the model indicates LOS 
E operation on the northbound left turn lane at this intersection.  Based on field observations, 
this left turn movement was taking as long as 6 minutes to process due to the pedestrian 
priority reversal.  The pedestrian behavior observed at the intersection is outside the bounds 
of the typical two way stop methodology.  Based on our field observations, we can conclude 
that operations are significantly worse than those shown in the table.   
 
 


CROSSING ANALYSIS 
The Texas Transportation Institute developed guidelines for pedestrian treatments at 
unsignalized intersections and midblock locations for the National Cooperative Highway 
Research Program.  Lee Engineering utilized these guidelines in reviewing the study area 
crosswalk locations.   
 
The NCHRP guidelines present recommended levels of crossing treatments based on 
pedestrian crossing distance, pedestrian volume, vehicle speeds, and vehicle volumes.  The 
recommended levels of crossing treatments resulting from the NCHRP analysis from least 
intensive to highest are the following:  
 
 Crosswalk: standard crosswalk markings and signs. 
 Enhanced: enhanced crosswalk markings & signage.  
 Active: devices designed to display a warning only when pedestrians are present.  
 Red Beacon: devices that display a circular red indication to motorists at the 


pedestrian location. 
 Signal: full traffic signal. 
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Lee Engineering conducted the analysis using the vehicular and pedestrian volumes collected 
on April 29, 2014.   
 
Heavy pedestrian traffic is seen at the Hunters Ridge intersection during the AM peak period 
with volumes exceeding 150 pedestrians per hour.  Over 40 pedestrians were observed at the 
Haverhill Intersection.  Additionally, given the presence of the neighborhood, multiple schools, 
and park, there is likely pedestrian activity at this intersection during typical afternoons, 
weekends and throughout the summer months.   
 
Lee Engineering reviewed operations with a minimal number of pedestrians, 20, and the 
regular 45 mph speed limit in effect to determine the baseline level of traffic control 
recommended for the intersections.  Though not directly applicable to school crossings, LEE 
also analyzed the collected peak period volumes using the 20 mph school speed limit.   
 
The two primary crossing treatment variables besides vehicular and pedestrian volumes is 
crossing distance and operating speeds.  The crossing distance is impacted by whether a 
median exists such that a pedestrian can stop in the median to wait for additional gaps in 
traffic and thus make a two stage crossing.  While a median is present along Miles Road, the 
crosswalks go past the nose of the median and do not create a clear and safe refuge area like 
a crosswalk that cuts through the median nose.  For this analysis we have assumed the 
median does serve as a refuge however.   
 
It is important to note that the shaded regions in the crosswalk treatment graphs vary based 
on input variables and should not be used on future analyses with different variables.  
 
Figure 9 and 10 present the analysis results for the Miles Road at Hunters Ridge crosswalk.  
Figure 9 indicates that an active or enhanced crossing, such as one with yellow rectangular 
strobes, would be sufficient under typical conditions with a low pedestrian volumes, the 
pedestrian volumes present during the school arrival period likely rise to the level of 
signalization as shown in Figure 10.   
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Figure 8: Crosswalk Analysis Output - Hunters Ridge (5:00 PM, 45 MPH) 


 
 
 


Figure 9: Crosswalk Analysis Output - Hunters Ridge (7:00 AM, 20 MPH) 
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Figure 11 and 12 present the analysis results for the Miles Road at Haverhill Lane crosswalk.  
Again, the analysis results indicate that an active or enhanced crossing, such as one with 
yellow rectangular strobes, would be sufficient under typical conditions with a low pedestrian 
volumes.  The minimum treatment level should be active or enhanced though simply due to 
the 45 mph speed limit.  When the school zone is in effect at Haverhill Lane, due to the lower 
pedestrian volumes, a standard crosswalk would be sufficient at this location.  This analysis 
does not consider whether pedestrians are obeying traffic control devices or yielding to 
motorists.   


Figure 10: Crosswalk Analysis Output – Haverhill Ln (5:00 PM, 45 MPH) 


 
Figure 11: Crosswalk Analysis Output Haverhill Ln (7:00 AM, 20 MPH) 
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SIGNAL WARRANT ANALYSIS AND REVIEW 
Chapter 4C, Traffic Control Signal Needs Studies, of Texas Manual on Uniform Traffic Control 
Devices (TMUTCD) was used as a guide for conducting a review of the existing Miles Road 
intersections with Hunters Ridge Drive as well as Haverhill Lane.  This section of the report 
details a comprehensive investigation of traffic conditions and physical characteristics of the 
study location that are required to determine if signalization is warranted. 
 
The TMUTCD provides the following guidance in regard to warrants for traffic signal 
installation:  


 "Traffic control signals should not be installed unless one or more of the factors 
described in the Manual are met. 


 The satisfaction of a traffic signal warrant or warrants shall not in itself require the 
installation of a traffic control signal. 


 A traffic control signal should not be installed unless an engineering study indicates 
that installing a traffic control signal will improve the overall safety and/or operation of 
the intersection. 


 A traffic control signal should not be installed if it will seriously disrupt progressive 
traffic flow.” 


 
Traffic Signal Warrants 
The traffic signal warrant analysis presented in this report is based on the traffic signal 
warrants contained in Chapter 4C, “Traffic Control Signal Needs Studies,” of the 2011 Texas 
Manual on Uniform Traffic Control Devices.  Nine warrants are included in the manual for 
warranting a traffic signal installation.  These warrants include: 
 
 Warrant 1 – Eight-Hour Vehicular Volume; 
 Warrant 2 – Four-Hour Vehicular Volume; 
 Warrant 3 – Peak Hour; 
 Warrant 4 – Pedestrian Volume; 
 Warrant 5 – School Crossing; 
 Warrant 6 – Coordinated Signal System; 
 Warrant 7 – Crash Experience; 
 Warrant 8 – Roadway Network; 


Warrant 9 – Intersection Near a Grade Crossing 
 
The current population for the City of Sachse is approximately 21,600.  Miles Road is a four 
lane divided roadway with a posted speed limit of 45 mph.  Miles Road will serve as the major 
roadway for the signal warrants analyzed in this study, and is categorized as a roadway with 
2 or more lanes in each direction.   
 
Both Hunters Ridge Drive and Haverhill Lane are two lane undivided roadways as they 
intersect Miles Road. The Sachse High School Exit Driveway does have two exit lanes.  As 
such, the Hunters Ridge Intersection is considered a single lane roadway while the southern 
intersection with Haverhill Lane is considered a two lane roadway.  Both roadways have 30 
mph speed limits.   
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Warrant 1 – Eight-Hour Vehicular Volume  
 
Warrant 1 is based on the volumes from both approaches on the major street and the higher 
approach volume on the minor street.  It also uses the number of lanes for moving traffic on 
each approach.  Condition A of Warrant 1 is met when, for each of any eight hours of an 
average day, the warranting volumes exist on the major street and on the higher-volume minor 
street approach to the intersection during the same eight hours.   
 
The MUTCD allows for the use of a reduced warranting threshold for high speed intersections 
where the posted or 85th-percentile speed exceeds 40 mph or where the built up population 
of an urban area is less than 10,000.  Because Miles Road has a 45 mph speed limit, the 
reduced 70% warrant thresholds are used.   
 
The reduced warranting threshold for two or more lane approaches on the major street and 
one or more lane approaches on the minor street were applied and are as follows:  
 
 Major Street: 420 vph (total for both directions) 
 Minor Street: 105 vph (higher volume approach) 
 
Condition B of Warrant 1 applies to operating conditions where the major street traffic is so 
heavy that it creates excessive delay or hazardous conditions for minor street traffic when 
entering or crossing the major street.  The warrant condition is met when, for each of any eight 
hours of an average day, the warranting volumes exist on the major street and on the higher-
volume minor street approach to an intersection.  The high speed (70%) criteria were also 
applied for Condition B.  The 70% warranting volumes for two or more lane approaches on the 
major street and single approaches on the minor street are as follows: 
 
 Major Street: 630 vph (total for both directions) 
 Minor Street: 53 vph (higher volume approach) 
 
Warrant 2 – Four-Hour Vehicular Volumes  
 
Warrant 2 is satisfied when the volumes for any four (4) hours of an average day, when plotted 
on Figure 4C-1 (or 4C-2 when applicable) of the Texas MUTCD, fall above the curve for the 
appropriate number of lanes.  Figure 4C-1 is used for low speed intersections, while Figure 
4C-2 is used for high speed locations or where the population is less than 10,000 
 
Warrant 3 – Peak Hour Volume 
 
Warrant 3 is intended for application when traffic conditions are such that for at least one (1) 
hour of the day, the minor street traffic experiences undue delays entering or crossing the 
major street.  Warrant 3 should only be applied in unusual cases where a “special generator” 
of traffic exists that will disperse a large number of vehicles over a short time period.  
Examples of those types of facilities include industrial plants and office complexes.  
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Warrant 4 – Minimum Pedestrian Volume 
 
Warrant 4 applies to conditions where the major street traffic is so heavy that pedestrians 
experience excessive delay in crossing the major street.  It is intended for application at an 
intersection or midblock location and requires that: 


 A: vehicular and pedestrian volumes fall above the curve on Figure 4C-5 in the Texas 
MUTCD for four or more hours; or  


 B: vehicular and pedestrian volumes fall above the curve on Figure 4C-7 in the Texas 
MUTCD for a single hour period on an average day.   


 
This warrant applies only to those locations where the nearest traffic signal along the major 
street is greater than 300 feet and where a new traffic signal at the study intersection would 
not unduly restrict platooned flow of traffic. 
 
Warrant 5 – School Crossing 
 
This warrant applies at an established school crossing where a traffic engineering study of the 
frequency and adequacy of gaps in the vehicular traffic stream as related to the number and 
size of groups of school children at the school crossing shows that the number of adequate 
gaps in the traffic during the period when the children are using the crossing is less than the 
number of minutes in the same period. 
 
The intersection is not an established school crossing.  Warrant 5 was not evaluated.  
 
Warrant 6 – Coordinated Signal System 
 
Progressive movement control sometimes requires traffic signal installations at intersections 
where they would not otherwise be warranted in order to maintain proper platooning of 
vehicles and effectively regulate group speed.  This warrant is met when: 
 


 On a one-way street or a street which has predominantly unidirectional traffic, the 
adjacent signals are so far apart that they do not provide the required degree of 
platooning. 


 
 On a two-way street, adjacent signals do not provide the necessary degree of 


platooning and the proposed and adjacent signals could constitute a progressive 
signal system. 


 
According to this warrant, signal installation should not be considered where the ultimate 
signal spacing would be less than 1,000 feet.   
 
Warrant 7 – Crash Experience 
 
The warrant is satisfied when: 
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 Adequate trial of less restrictive remedies with satisfactory observance and 
enforcement has failed to reduce the crash frequency; and 


 Five or more reported crashes, of types susceptible to correction by traffic signal 
control, have occurred within a 12-month period, each crash involving personal injury 
or property damage apparently exceeding the applicable requirements for a reportable 
crash; and 


 There exists a volume of vehicular or pedestrian traffic not less than 80 percent of the 
requirements specified either in the Vehicular Volume warrant, or the Pedestrian 
Volume warrant. 


 
Warrant 8 – Roadway Network 
 
The systems warrant is intended to encourage concentration and organization of traffic flow 
networks.  This warrant is applicable when the common intersection of two major routes: 
 


 Has a total existing, or immediately projected, entering volume of at least 1,000 
vehicles during the peak hour of a typical weekday and has five-year projected traffic 
volumes, based on an engineering study, which meet one or more of Warrants 1, 2, 
and 3 during an average weekday; or 


 Has a total existing or immediately projected entering volume of at least 1,000 vehicles 
for each of any five hours of a Saturday and/or Sunday. 


 
A major route as used in this signal warrant shall have one or more of the following 
characteristics: 
 


 It is part of the street or highway system that serves as the principal roadway network 
for through traffic flow; or 


 It includes rural or suburban highways outside, entering or traversing a City; or  
 It appears as a major route on an official plan, such as a major street plan in an urban 


area traffic and transportation study; or 
 It connects areas of principal traffic generation; or  
 It has street freeway or expressway ramp terminals. 


 
Warrant 9 – Intersection Near a Grade Crossing 
 
Warrant 9 is intended for use at a location where none of the conditions in Warrants 1-8 are 
met but the proximity to a grade crossing is the primary reason to consider installing a signal.   
 
The study intersections is not near a grade crossing, thus this warrant is not applicable.   
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Warrant Analysis – Hunters Ridge Drive Intersection 
TMUTCD Signal Warrants were analyzed at the intersection of Miles Road and Hunters Ridge 
Drive.  Based on a review of signal warrants using the 24 hour approach counts, turning 
movement counts and other data collected, we conclude that a traffic signal is warranted.  
 
Warrant 3 – Peak Hour Volume, and Warrant 4 – Peak Hour Pedestrian are the warrants 
satisfied at this intersection.  A summary of the primary volume warrants appears in the table 
below.   
 


Table 7: Volume Warrant Evaluation – Hunters Ridge Drive (North Driveway) 


Hour 
Begin 


Sum of 
Major 


Max of 
Minor 


Meets 
Warrant 


1-A 


Meets 
Warrant 


1-B 


Meets 
Warrant 


2 


Meets 
Warrant 


3 
0 62 0 - - - - 
1 25 1 - - - - 
2 10 1 - - - - 
3 8 0 - - - - 
4 37 2 - - - - 
5 154 13 - - - - 
6 980 46 - - - - 
7 1570 86 - 1 1 1 
8 600 25 - - - - 
9 359 23 - - - - 


10 286 15 - - - - 
11 279 15 - - - - 
12 308 10 - - - - 
13 374 22 - - - - 
14 710 47 - - - - 
15 694 22 - - - - 
16 771 43 - - - - 
17 886 33 - - - - 
18 712 24 - - - - 
19 546 28 - - - - 
20 413 23 - - - - 
21 263 7 - - - - 
22 120 9 - - - - 
23 92 2 - - - - 


TOTAL 10,259 497 0 1 1 1 
  (Major Street is Miles Road) 
  (Minor Street is Haverhill Lane – South Driveway) 
 
Warrant Graphs for Warrants 3 and 4 are presented in figures 13 and 14 on the following 
page.   
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Figure 12: Warrant 3 Graph – Miles Road at Hunters Ridge Drive 


 
 
 


Figure 13: Warrant 4 Graph – Miles Road at Hunters Ridge Drive 


 
A traffic signal is warranted at the intersection of Miles Road and Hunters Ridge Drive.   
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Warrant Analysis Results – Haverhill Lane (South Driveway) 
TMUTCD Signal Warrants were analyzed at the intersection of Miles Road and Haverhill Lane.  
Based on a review of signal warrants using the 24 hour approach counts, turning movement 
counts and other data collected, we conclude that a traffic signal is warranted.  
 
Warrant 2 – Four Hour Warrant and Warrant 3 – Peak Hour Volume are the warrants satisfied 
at this intersection.  A summary of the primary volume warrants appears in the table below.   
 


Table 8: Eight Hour Warrant Evaluation – Haverhill Lane (South Driveway) 


Hour 
Begin 


Sum of 
Major 


Max of 
Minor 


Meets 
Warrant 


1-A 


Meets 
Warrant 


1-B 


Meets 
Warrant 


2 


Meets 
Warrant 


3 


0 59  1      


1 27  6      


2 10  1      


3 9  0      


4 42  2      


5 157  3      


6 726  213  Y Y Y  


7 1,307  274  Y Y Y Y 


8 628  26      


9 368  22      


10 292  24      


11 284  39      


12 301  32      


13 363  34      


14 638  252  Y Y Y  


15 646  167  Y Y Y  


16 781  81   Y   


17 909  32      


18 748  9      


19 556  10      


20 433  10      


21 274  6      


22 133  2      


23 101  4      


TOTAL 9,792 1250 4 5 4 1 


  (Major Street is Miles Road) 
  (Minor Street is Haverhill Lane – South Driveway) 
 
As illustrated in the table above, the volumes along the Sachse high School exit / Haverhill 
lane satisfy the four hour warrant and the peak hour warrant.  The warrant graphs for warrants 
2 and 3 are shown in Figures 15 and 16.   
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Figure 14: Warrant 2 Graph – Miles Road at Haverhill Lane (Sachse HS Exit) 


 
 
 


Figure 15: Warrant 3 Graph – Miles Road at Haverhill Lane / Sachse HS Exit 


 
 
A traffic signal is warranted at the intersection of Miles Road and Haverhill Lane. 
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CONCLUSION AND RECOMMENDATIONS 
Based on our review of the data collected and field observations, Lee Engineering has the 
following conclusions and recommendations.  The conclusions are numbered for ease of 
reference and do not represent any ranking. 
 


1) Operational problems at the study intersections are common in the vicinity of schools 
in north Texas and while disruptive, typically last for one-hour or less.   


o The operational problems along Miles Road, especially in the AM peak hour, 
lead to motorists and pedestrians exhibiting unsafe behavior.   


 
2) Due to the 45 mile per hour posted speed limit and lengthy crossing distances, the 


existing traffic control for the crosswalks along Miles Road should be improved.   
 


3) During school peak operations, traffic control that regulates pedestrian movements in 
order to allow vehicular movement is necessary in order to facilitate the safe and 
efficient movement of vehicles and pedestrians. 


o Any type of yellow beacon or rectangular flashing beacon is not sufficient to 
regulate the pedestrian traffic being observed at the study intersections. 


o Pedestrian control of this manner can be obtained through traffic signal 
displays that include an enforceable “Walk/Don’t Walk” indication to 
pedestrians.  Use of a pedestrian hybrid beacon or full traffic signal combined 
with enforcement will likely satisfactorily control the pedestrians.   


o Use of a full traffic signal instead of a pedestrian hybrid beacon will better 
regulate vehicular traffic volumes at the intersections.  While the pedestrian 
hybrid beacon may control the pedestrians, the vehicle operations may not 
sufficiently improve without a full signal.   


 
4) Based on the warrant analysis conducted, each intersection satisfies one or more 


warrants as contained in the Texas manual of Uniform Traffic Control Devices.   
o Miles Road at Hunters Ridge satisfies the Peak Hour Volume Warrant along with 


the Peak Hour Pedestrian Crossing Warrant. 
o Miles Road at Haverhill Lane satisfies the Four Hour Volume Warrant along with 


the Peak Hour Volume Warrant. 
 


5) Lee Engineering recommends the installation of a traffic signal at Miles Road and 
Hunters Ridge Drive and at the intersection of Miles Road and Haverhill Lane.  
Signalization of only the northern or southern intersection is unlikely to provide 
sufficient relief to Miles Road.   


o Signalization will likely require the purchase of right of way or easements on the 
eastern corners of these intersections due to vary narrow rights-of-way.  
Upgrading the narrow sidewalks and curb ramps may also require additional 
right-of-way or easements along the east side.  
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o As part of signal construction, a communication system should be installed 
between the two proposed signals on Miles Road along with the existing signals 
at Sachse Rd, Hudson Drive, Bunker Hill Rd, and the President George Bush 
Turnpike Frontage Roads.  Efficient communication between the signals is 
necessary to allow more efficient coordination to minimize stops along the 
corridor.   


o Coordinated Timing plans will be necessary during peak periods for the 
intersections in close proximity to each other.   


 
6) As part of the construction of the traffic signal at Hunters Ridge Drive, the northbound 


left turn lane into Sachse High School should be lengthened, so that it has a full lane 
width length of at least 400 feet.  The existing left turn-lane has a full lane width length 
of approximately 160 feet. The left-turn lane should be lengthened so that it extends 
as far as feasible within the existing median.  A full lane width left-turn lane length of 
400 to 450 feet should be achievable.   


o Lee Engineering recommends that an additional access to Sachse High School 
be considered in the future along either Hudson Drive or Rosewood Circle when 
those roadways are extended as shown on the thoroughfare plan.   


o The existing southbound right-turn lane into Sachse High School at Hunters 
Ridge should be lengthened if the intersection is signalized and the 
improvement is determined to be feasible.  Lengthening the southbound right 
turn lane serves two purposes – 1) It will allow for right turn traffic to enter the 
lane when through lane queues extend back from the signal, allowing additional 
right turns to process and 2) It will minimize the instances of southbound right 
turn queues blocking the southbound through lanes.  Additional right of way 
may be necessary to lengthen the right-turn lane.  If the lane is lengthened, 
creation of a channelizing island on the northwest corner of the intersection 
should also be considered in order to minimize pedestrian crossing distances 
and provide the most flexibility in signal operation.    


 
7) “No Stopping, Standing, or Parking” signs should be installed along Miles Road from 


200 feet south of Haverhill Lane to 200 feet north of Hunters Ridge Drive.  Signs should 
be installed for the northbound and southbound travel directions.   
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