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 Traffic Engineering, Operations & Safety Manual 
 Chapter 4 Signals 
 Section 2 Signal Investigation Study 

4-4-1 Signal Investigation Study April 2025 
For traffic signals to be considered on the STH-system, a Signal Investigation Study shall be developed to 
document its need. 

All supporting discussion, information, and evaluation worksheets shall be presented in a standard format. This 
format will create uniformity in the presentation/review of the Signal Investigation Study for the intersection being 
evaluated. 

The format of the signal investigation study is detailed below: 
I. The cover letter shall include:  

• A recommendation and brief discussion of the study.  
• Any/All exceptions to the standards referenced in this manual and the WMUTCD.  
• A discussion of remedial actions tried, or, if none, explanation of need for signal.  
• Related agreements (i.e. railroad, maintenance).  
• Formal correspondence (letters from governmental officials, elected or non-elected, brief 

mention of local petitions, if any).  
• The local jurisdiction's recommendation and why rural warrants were used (if used). 

II. DT1199 Traffic Control Signal Approval Request shall be completed by the Region and submitted 
with the investigation study to Central Office. 

III. Analysis or signal investigation study stating reason for recommendation, to include statements 
regarding: 

a. Reasons / Justification for Signal Request 
b. Existing Physical Conditions and Control Devices 
c. Traffic Conditions  
d. Crash History  
e.  Warrants met 

IV.  Appendices: 
a. Intersection Location Map 
b. Hourly Intersection Turning Movement Traffic Volume Counts 
c. Signal Warrant Analysis Worksheets 
d. Intersection Plan Sheets 
e. Signalized Intersection Capacity Analysis 
f. 3-yr Intersection Crash History Data Extract 

• Crash Reports  
• Collision Diagram (if available) 

 

4-4-2 Data Collection April 2025 
VEHICULAR/PEDESTRIAN VOLUMES 
Vehicular traffic counts and pedestrian volumes shall include the periods of the average day when signal control 
is expected to provide the greatest benefit. The traffic counts shall be at least 8 hours in duration; however, 
16-hour counts are recommended. The traffic counts shall contain the greatest percentage of 24-hour traffic 
and should include 15-minute counts during the A.M. and P.M. peak hour to determine the peak-hour factor 
(PHF).  Typical hourly volume counts are collected from 6:00AM to 6:00PM, however, if volumes remain steady 
after 6:00PM, counts should continue until volumes decrease significantly. 

When vehicular volume data is unobtainable during the time when signals may be warranted, vehicular volumes 
may be factored to represent peak periods. Traffic volume factors are different in various regions of the state. 
These factors (seasonal, monthly, daily, or hourly) may be available from WisDOT Planning Section in some 
cases.  When volume factors are used, they must be supported and fully explained as to why they are being 
used in lieu of actual turning movement counts. 

Vehicular volume counts shall be recorded for each traffic movement by approach. Vehicles may be classified 
by type: heavy trucks, passenger cars, and buses. Refer to Figure 2.1 for an example of the “Vehicle Volume 
Summary” form. 



TEOpS 16-2 

  Page 2 

When pedestrian volumes are significant, the pedestrian volume counts on each crosswalk shall be recorded 
during the same periods as the vehicular volume counts or during hours of highest pedestrian volume.  
Bicyclists using pedestrian crosswalks should be counted as pedestrians and bicyclists using the roadway 
should be counted as vehicles. 

A summary of the vehicle and/or pedestrian count information should be prepared, using the Department form 
DT 1902 which can be obtained by contacting the Regional traffic unit or an equivalent summary (i.e., volume 
counting software). This form and the actual counts summarized hourly should be submitted with the signal 
investigation study. In some cases, it may be necessary to break the hourly volumes down into 15-minute 
intervals, although this is not a requirement. 

For proposed developments, projected traffic volumes can be used to determine whether signals may be 
warranted. Volume projection methods should be documented, including the trip generation rates and source. 
Projected traffic volumes should be added to existing traffic counts for the location if traffic exists. The analysis 
of projected traffic volumes must follow all criteria as stated in this manual.  A traffic signal installed, based on 
projected volumes, should have a follow-up study completed at the time of expected build-out to determine if 
actual volumes meet warrants. 

Figure 2.1. Vehicle Volume Summary Example 
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Figure 2.2. Form DT1902 

 
CRASH RECORDS/ANALYSIS 
Crash reports provide an indication of relative intersection safety. Intersection crash history shall be reviewed 
for a minimum of a three-year period.  To help determine trends, crash data should be summarized on a 
collision diagram or an as-built plan.  Show crash experience by type, location, direction of movement, severity, 
pavement condition, time of day, date, and day of week.  

To evaluate Warrant 7, Crash Experience, the most recent 12-month period shall be investigated prior to any 
other years. If the crashes at the intersection appear to form a pattern, these findings shall be documented in 
the Investigation Study. 

Actual police crash reports should be reviewed to determine the driver's intention just prior to the crash. This is 
important in determining which crashes are susceptible to correction by a traffic signal. 

Any improvements or changes to the intersection, which have been completed during or after the three-year 
period in which crashes are reported, shall be fully documented. It is important to note that a change may 
include "negative" improvements such as a driveway addition or new traffic generator. A comparison shall be 
made to the crashes before and after any such improvement or change to determine its effects. 
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Figure 2.3. Collision Diagram 

 
INTERSECTION CHARACTERISTICS 
Data collection should include the creation of an Intersection Geometric Condition Sketch. This may be 
developed by obtaining an as built plan of the intersection and verifying the intersection layout with a field 
investigation. Any differences should be shown in the Intersection Geometric Condition Sketch. The Condition 
Sketch should show geometry, access point locations, nearest intersections, lane configurations, channelization, 
parking conditions, sight-distance restrictions, etc. 

If aerial imaging is used, lane geometry shall be clearly visible. 

The geometrics of the intersection shall be fully described in the Signal Investigation Study. 
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4-4-3 Traffic Signal Warrants April 2025 
STANDARD INVESTIGATION PRACTICES 
The analysis of intersection data shall proceed in the order indicated below unless intersection characteristics 
predicate specific warrant analysis. This order permits the most commonly used warrants to be evaluated first 
and the more difficult, data intensive (staff time and cost) warrants last, and only if added justification is needed 
or no other warrants are met. The Department has prepared Warrant worksheets for both urban and rural 
conditions. These worksheets are based upon the guidance provided in WMUTCD Section 4C and shall be 
utilized to determine whether existing/future intersection characteristics satisfy the warrants outlined in this text.  

1. The traffic volumes shall be evaluated against the requirements for Warrant 1, (Conditions A, B and C), 
and Warrant 2. 

2. The traffic volumes may be evaluated against the requirements for Warrant 3.  Meeting Warrant 3 alone 
is not justification for the installation of a traffic signal.  At least one additional warrant should also be 
met. 

3. The crash history for the intersection(s) covering at least the past 3 years should be used to determine 
any trends. Any 12-month period (not a 3-year average) is evaluated against the requirements for 
Warrant 7. Only crash types susceptible to correction by a traffic signal shall be included in the Warrant 
7 evaluation. 

4. The existing and/or projected pedestrian volumes shall be evaluated for Warrant 4.  
5. If an established school crossing is being investigated, Warrant 5 shall be evaluated. 
6. The existing intersection characteristics and traffic volumes shall be evaluated against the requirements 

for Warrants 6 and 8. These warrants are used when it is necessary to properly control arterial or 
system flow. Warrant 6, Coordinated Signal System, is based upon the speed-distance relationship with 
adjacent signals. Warrant 7, Roadway Network, is used to complete networks on major routes. 

7. If traffic signal warrants are expected to be met within 5 years of the completion of an improvement 
project, signals may be installed as a part of the project at the location being analyzed. 

8. For T-intersections being analyzed for signals, side street traffic volume warrant thresholds may be 
inflated to 150 percent of the values indicated in the WMUTCD to reflect the lack of turning movements 
associated with a typical full access intersection, at the discretion of the Region Traffic Engineer. 

If new signals are proposed at an intersection that will be reconstructed as part of an improvement project, a 
signal warrant analysis shall be completed using the proposed intersection geometrics. 

Guidelines for traffic signal warrants based on average daily traffic (ADT) can be found in the FDM 11-50-50, 
Tables 50.1 & 50.2. These should not be used as a justification for signals but rather should be used as a 
preliminary tool in determining if a site investigation study is needed. 

RIGHT-TURN INCLUSIONS 
Before evaluating traffic volumes against warrant criteria, inclusions of right turn vehicles shall be considered. 
The number of right turn vehicles included in the intersection analysis plays an important role in the overall 
operation of the intersection. The traffic control for the right turning vehicles should be known prior to 
determining the percentage of inclusion. The Department uses three right turn inclusion percentages based on 
the impact of the right turns on operation of the intersection. Figure 3.4 shows lane configurations and the 
corresponding percentages. These percentages should be applied to the minor street volumes in accordance 
with the WMUTCD 4C-1. 

All mainline right turn traffic shall be included in the evaluation, unless there are unusual conditions, such as the 
subject mainline right turn lane being drastically displaced from the intersection.  Provide justification for 
adjustments due to unusual conditions. 
  

https://wisconsindot.gov/rdwy/fdm/fd-11-50.pdf#fd11-50-50
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch04.pdf
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Figure 3.4. Right Turn Inclusion Percentages 

 
 

4-4-4 Documentation April 2025 
The following study has been prepared as a sample for this manual. 

Sample cover letter (Consultant to Region) 

Sample memorandum (Region to Central Office) 

Sample Investigation Study 

 DT1199 Traffic Control Signal Approval Request 

 Report Outline   

a. Reason/Need for Study 

b. Existing Physical Conditions and Control Devices 

c. Traffic Conditions 

d. Crash History 

e. Warrants Met 

 Appendix 

  Site Map 

  Hourly Traffic Volume Counts 

  Vehicle Volume Count Graphic Summary Sheet 

  Warrant Analysis Worksheets 

  Intersection Plan Sheet (Intersection Geometric Condition Sketch) 

  Signalized Intersection Capacity Analysis 

  Crash Record Extract 

  Collision Diagram (If Available) 
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SAMPLE COVER LETTER 

(CONSULTANT TO REGION) 
 
 
 
Date 
 
(Region Office) 
 
Re: Signal Investigation Study 
 S.T.H. XX and C.T.H. YY 
 Town of Somewhere 
 Here County 
 
Dear XXXXXX: 
 
Attached for your review and approval is a signal investigation study for the intersection of S.T.H. 
XX and C.T.H. YY. The proposed installation is requested due to an increase in traffic, accidents, 
and congestion. In addition, there have been several requests from area residents to consider a 
traffic signal at this location. 
 
In the fall of 1993 acceleration and deceleration tapers were installed on STH XX. This was an 
interim improvement prior to a signal being installed. 
 
Traffic signal warrants 1, 2, 3 and 7 as stated in the Wisconsin Manual on Uniform Traffic Control 
Devices (WMUTCD), are satisfied for the required number of hours for this location. 
 
A signal capacity analysis was performed based on common signal phasing and timing 
parameters, existing turning movement counts, and current intersection geometrics. Results of 
the analysis (included in the appendix) have determined that the intersection will operate with 
acceptable levels-of-service, and the expected queues will not exceed intersection storage 
currently provided or planned for. 
 
We recommend approval of this installation. 
 
Sincerely, 
Private Consultant 
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SAMPLE MEMORANDUM 
(REGION TO BUREAU OF HIGHWAY OPERATIONS) 

 

Date: 

 

To: (State Traffic Signal Engineer) 

 

From: (Regional Traffic Engineer) 

 
Subject: Signal Investigation Study 
 Project ID (number) 
 S.T.H. XX and C.T.H. YY 
 Town of Somewhere 
 Here County 

Attached for your review and approval is a signal investigation study for the intersection of S.T.H. 
XX and C.T.H. YY. The proposed installation is requested due to an increase in traffic, accidents, 
and congestion. In addition, there have been several requests from area residents to consider a 
traffic signal at this location. 

In the fall of 1993 acceleration and deceleration tapers were installed on STH XX. This was an 
interim improvement prior to a signal being installed.  Additional lane capacity with existing control 
is not possible due to local conditions, therefore a traffic signal is justified. 

Traffic signal warrants 1, 2, 3, and 7, as stated in the (WMUTCD), are satisfied for the required 
number of hours for this location. 

A signal capacity analysis was performed based on common signal phasing and timing 
parameters, existing turning movement counts, and current intersection geometrics. Results of 
the analysis (included in the appendix) have determined that expected queues will not exceed 
intersection storage currently provided, and the level of service for each movement will be 
satisfactory. Based on the analysis, left turn phasing will not need to be provided at this time. 

Contracted forces will complete aboveground and underground work. Operations and 
maintenance of the installation will be at the expense of the Department. 

The total estimated cost is $__, ___. __. 

The project will be funded through (state funding source(s)). 

We recommend approval of this installation. 
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Figure 4.5. DT 1199 Traffic Control Signal Approval Request
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SIGNAL INVESTIGATION STUDY 
MAIN LINE (STH XX) & SIDE ROAD (CTH YY) INTERSECTION 

 

a. REASON/NEED FOR STUDY 

The traffic volume in this area has tended to increase rapidly over the last few years. In addition, we 
have received numerous requests (letters attached), mostly from area residents, to consider the 
installation of a traffic control signal at the intersection of STH XX and CTH YY. Accidents and 
congestion are increasing along with the increase in area development and traffic. 

b. EXISTING PHYSICAL CONDITIONS AND CONTROL DEVICES 

Each of these roadways is a two-lane road with 10-foot shoulders on STH XX and a minimal of 2 to 4-
foot shoulders on the CTH YY. The Main Line (STH XX) has 150-ft left-turn bays at the intersection. 
STH XX has a 55-mph speed limit while CTH YY has 35 mph limits on each side of the intersection. 
Existing traffic control at the intersection consists of two-way STOP control for CTH YY. New 
acceleration and deceleration tapers were installed September of 2002 on STH XX as an interim 
operational improvement prior to a signal being installed.  Additional lane capacity is not possible due to 
local conditions; therefore, congestion cannot be reduced on CTH YY if the Stop Signs remain. 

c. TRAFFIC CONDITIONS 

A 16-hour manual traffic count was conducted at this intersection on Tuesday, October 21, 2003 and 
Wednesday, October 22, 2003. The results of this traffic count are summarized in Figure 1 and included 
in the Appendix along with the actual count data. 

d. CRASH HISTORY 

The crash history shows an increase in crashes and a minimum of 5 crashes in a 12-month period 
which are correctable by installation of a traffic control signal. There was one fatality crash at the 
intersection. 

e. WARRANT MET 

The following signal warrants are met and are summarized on the Warrant sheets: 
Warrant #1 – Eight-Hour Vehicular Volume 

Condition A - Minimum Vehicular Traffic: 8 hours 
Condition B - Interruption of Continuous Traffic: 14 hours 
Condition C - Combination of Warrants: 9 hours 

Warrant #2 - Four Hour Warrants: 9 hours 
Warrant #3 - Peak Hour Warrant: 7 hours 
Warrant #7 - Accident Experience: 8 hours 
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SITE MAP EXAMPLE 
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TRAFFIC VOLUME REPORT EXAMPLE
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WARRANT ANALYSIS WORKSHEETS 
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Example Intersection Plan Sheet 
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CRASH REPORT EXAMPLE 
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