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Executive Summary 

Improving pedestrian safety is a primary goal of DelDOT, Delaware’s General Assembly, and 
local community leaders.  Since 2010, DelDOT has installed five (5) pedestrian hybrid beacons, 
also known as High-intensity Activated crossWalK (HAWK) beacons, throughout the state. These 
HAWK beacons were installed primarily to improve pedestrian safety. This study, and similar prior 
studies, were conducted to determine the level of compliance motorists and pedestrians exhibit 
with this relatively new form of traffic control in the State of Delaware. These compliance studies 
revealed mixed results. In some locations, motorists were found to comply with the red signal 
indication to a relatively high degree (as high as 92% at the SR 72 at Farm Lane HAWK) and stop 
appropriately.  However, at other locations, notably the SR 1 at Rehoboth Avenue HAWK, more 
than 41% of motorists were observed disregarding the red signal.  

This study focuses on motorist and pedestrian compliance at HAWK signals and compares 
the number of crashes before and after the installation of the HAWK signals.  

The latest findings from all five (5) of Delaware’s HAWK signal installations are briefly 
summarized below: 

• SR 72 at Farm Lane; Newark, DE: The most recent observations completed in 2017 
showed a relatively high level of motorists’ compliance (92%) with the HAWK signal. 
During previous compliance studies at this location, it was relatively uncommon for a 
pedestrian to be seen crossing at this location due to generally low pedestrian 
volumes in the area. However, recent field observations indicate that the University of 
Delaware may have added additional classes that utilize the facilities near the HAWK 
signal, which may have increased the pedestrian volume at this intersection. 
However, despite the high level of motorists’ compliance, it should be noted that 
motorists were frequently observed getting out of their vehicles to manually activate 
the HAWK signal to stop traffic on SR 72, thereby facilitating their left turns from 
Farm Lane. Crash data showed that while crashes have been reduced by 25% since 
the installation of the HAWK signal, there were no pedestrian or bicycle crashes at 
this location before or after the signal was installed, and two crashes since the signal 
was installed were directly attributable to the new signal.   

• SR 8 at Heatherfield Way, near Dover High School; Dover, DE: Recent 
observations showed a relatively high level of motorists’ compliance (88%) with the 
HAWK signal. However, field observations also showed a relatively low pedestrian 
compliance (39%) at the HAWK signal. It should be noted that, like at SR 72 at Farm 
Lane, during the field observations, motorists were observed getting out of their 
vehicle to manually activate the HAWK signal to stop traffic on SR 8, in order to make 
their left-turn from Heatherfield Way. Crash data showed that there were no 
pedestrian or bicycle crashes at this location before or after the signal was installed, 
while total crashes have increased by 75% since the installation of the HAWK signal, 
with two crashes being directly attributable to the new signal.   

• SR 1 at Rehoboth Avenue; Rehoboth Beach, DE: Recent observations at the 
HAWK signal showed a decrease in the level of motorists’ compliance, from a high of 
87% in 2016 down to 59% in 2019. Recent observations revealed that pedestrians 
and bicyclists frequently activate the HAWK signal, but cross before the HAWK signal 
activates. As a result, many of the non-complying vehicles were observed when no 
pedestrians or bicyclists were present. This may be a factor in the increase of 
vehicles disregarding the HAWK signal between 2016 and 2019. Crash data showed 
that total crashes have increased by 27% since the installation of the HAWK signal, 
which included an increase in pedestrian crashes (0 to 1) and bicycle crashes (0 to 
3), though no crashes were directly attributable to the new signal.  
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• SR 1 at Holland Glade Road; Rehoboth Beach, DE: Recent observations at the 
HAWK signal showed a decrease in the level of motorists’ compliance, from a high of 
97% in 2016 down to 72% in 2019. Observations revealed that pedestrians and 
bicyclists frequently activate the HAWK signal, but cross before the HAWK signal 
activates. As a result, many of the vehicle observations when the HAWK signal was 
activated were based on motorists’ behavior when no pedestrians or bicyclists were 
present. Perhaps accordingly, recent field observations also showed a large increase 
in the number of motorists failing to stop for the HAWK signal when it flashed red, if 
no pedestrians or bicyclists were present.  In addition, when the HAWK signal 
activates and begins to flash yellow, motorists were observed speeding up to "beat 
the light.” Crash data showed an increase in total crashes (29 to 62) and bicycle 
crashes (1 to 8) since the HAWK signal was installed, with one crash involving a 
bicyclist being hit by a motor vehicle that disregarded the HAWK signal and three 
other crashes also being directly attributable to the new signal.  

• SR 273 at Freedom Trail; New Castle, DE: Recent observations at the HAWK 
signal showed a relatively high level of motorists’ compliance (80%) at the HAWK 
signal. However, field observations showed a relatively low level of pedestrian 
compliance (38%) at the HAWK signal. It should be noted that during the field 
observations, vehicles were observed going around the channelizing island on 
Freedom Trail to make left-turns onto SR 273. This movement is prohibited with signs 
and a channelizing island. Crash data showed a 46% decrease in total crashes and a 
decrease in pedestrian crashes (1 to 0) since the installation of the HAWK signal, as 
well as one crash directly attributable to the new signal. 

Based on the observed motorist behavior at several of the HAWK signals, combined with the 
generally poor pedestrian compliance at the HAWK signals, especially when compared to similar 
“traditional” intersections, as well as crash data that showed almost no change in 
pedestrian/bicycle crashes, it is recommended that HAWK signals no longer be installed at 
intersections in Delaware. It is also recommended that DelDOT study the five (5) HAWK 
signals that are currently located at intersections for potential conversion to a full traffic 
signal or Rectangular Rapid Flash Beacons (RRFB). This recommendation does not apply to 
HAWK signals installed at mid-block locations, as there are no such examples in Delaware.  

Based on these observations and poor motor vehicle and pedestrian compliance, particularly 
at the HAWK signals on SR 1 at Holland Glade Road and Rehoboth Avenue, it is recommended 
that HAWK signals should not be installed on multilane roadways with more than two (2) 
lanes in each direction unless the signals are timed to permit a single-stage pedestrian 
crossing. Similarly, it is recommended that HAWK signals should not be installed at 
locations with wide medians requiring a two-stage pedestrian crossing.  

Finally, there is experimental research being conducted to use passive detectors (infrared, 
microwave, pressure sensors) to activate the pedestrian phase at traffic signals. FHWA and the 
Pedestrian and Bicycle Information Center have listed passive detection as a possible safety 
countermeasure and improvement option(13,14).   Some of these devices track the pedestrian and 
can extend the walk interval for slower pedestrians. The devices may also be able to shorten the 
pedestrian interval or cancel a call if the pedestrian crosses early. Passive detection may improve 
pedestrian compliance and may also improve motorists’ compliance at HAWK signals. While 
these devices are still experimental and their reliability is still being reviewed, it is 
recommended that DelDOT monitor the studies related to the use of passive detectors at 
HAWK signals and, if they are found to be safe and effective, consider integrating them 
into any current/future HAWK signals in Delaware.   
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I. Introduction 

On August 10, 2005, President George W. Bush enacted the Safe, Accountable, Flexible, 
Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU), Public Law 109-59, 
Section 2003 (e), which provided funding for highways, highway safety, and public transportation.  
SAFETEA-LU established the Highway Safety Improvement Program (HSIP), which provided 
funding for States to use at their most hazardous locations.  Each State was required to develop 
and implement a strategic highway safety plan, and submit annual reports to the United States 
Secretary of Transportation(1). 

Pedestrian safety has been a high priority of Delaware’s Strategic Highway Safety Plan 
(SHSP), since the first edition of the SHSP was released in 2006(2). In 2010, the SHSP identified 
pedestrian-hybrid signals, which included the High-intensity Activated crossWalK (HAWK) 
beacon, as a possible improvement option to reduce pedestrian’s exposure to traffic and increase 
their visibility when crossing roadways(3). The 2015 edition of the SHSP revealed that pedestrian 
safety is still a major issue in Delaware. According to the Delaware’s 2015 SHSP, Delaware had 
the highest pedestrian fatality rate in the United States in 2012 and 2013, based on crashes per 
capita(4). The Delaware Department of Transportation (DelDOT), the Delaware Office of Highway 
Safety, and the Delaware State Police have been working on ways to lower the frequency of 
pedestrian-related crashes resulting in fatalities or serious injuries. HAWK signals were identified 
as a countermeasure that may improve pedestrian safety. 

Delaware’s first HAWK signal was installed in August 2010, at the intersection of SR 72 and 
Farm Lane, which is located next to the University of Delaware’s Animal Management Teaching 
Facility in New Castle County.  This site served as a pilot study for DelDOT to monitor its 
effectiveness and pedestrian/motorist compliance(5). DelDOT observed operations at the HAWK 
signal for several months and completed the first compliance study of this site in February 2011.  
Following the 2011 compliance study, in 2012, DelDOT made several improvements to the 
HAWK signal at this location.  Following these changes, DelDOT conducted additional 
compliance studies of the site in 2012, 2013, and 2015. The results from the compliance studies 
showed mixed results. In addition, observations revealed that motorists on the Farm Lane 
approaches had learned that they could get out of their vehicles to activate the HAWK signal to 
stop traffic on SR 72, so that they could turn left onto SR 72 from Farm Lane. This behavior was 
observed frequently.   

In 2013, the City of Dover Safety Advisory and Transportation Committee requested that 
DelDOT consider installing a HAWK signal at the intersection of SR 8 and Heatherfield Way to 
provide a safer crossing location for students walking to and from Dover High School.   DelDOT 
installed the HAWK signal in 2014(6,7,8).   DelDOT completed field observations of this HAWK 
signal immediately after Dover High School opened in 2014, and subsequently, in 2015.   

On July 1, 2013, House Resolution 22 passed, establishing the Route 1 Pedestrian Safety 
Task Force(9).  The task force was created to identify and recommend potential ways to improve 
safety for pedestrians and bicyclists along SR 1 between Nassau Bridge and the southern limits 
of Dewey Beach. The Task Force recommended installing HAWK pedestrian crossing beacons at 
two (2) locations along SR 1.  Based on these recommendations, DelDOT installed HAWK 
signals on SR 1 at Rehoboth Avenue in September 2015, and Holland Glade Road in May 2016.  

SR 273 was identified as a corridor with a higher than expected frequency of pedestrian 
crashes. The SR 273 Pedestrian and Bicycle Road Safety Audit, completed in September 2011, 
concluded that an enhanced crossing might improve safety along this corridor; Pedestrians 
frequently crossed SR 273 to travel between the apartments on the north side of the roadway and 
the bus stop on the south side of the roadway. As a result, DelDOT installed a HAWK signal on 
SR 273 at Freedom Trail in August 2017.   
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II. FHWA Research 

In 2010, the Federal Highway Administration (FHWA) sponsored a study to evaluate the 
effectiveness of the HAWK pedestrian signal.  The Safety Effectiveness of the Hawk Pedestrian 
Crossing Treatment(10) is a case study of HAWK pedestrian signals in Tucson, Arizona. The City 
of Tucson developed the HAWK pedestrian crossing in the late 1990’s as a way to provide safer 
pedestrian crossings for a city with a high percentage of senior citizens needing to cross high 
speed/ multilane roadways.  The HAWK signal was developed as a means to provide adequate 
time for slower pedestrians to cross the street while minimizing the impact to traffic flow by 
requiring motorists to stop for pedestrians, but allowing them to proceed once the pedestrian has 
cleared the intersection.  The FHWA study cited previous research, which showed that red signal 
or beacon devices, including HAWK signals, had compliance rates exceeding 95 percent(10).  

The study noted that some motorists didn’t understand that they were permitted to proceed 
through the intersection after coming to a complete stop during the flashing red clearance 
interval.  Motorists tended to wait for the HAWK signal to completely deactivate, with the signal 
heads going completely dark before proceeding.  The City of Tucson identified this issue and 
conducted a campaign to better inform motorists and pedestrians of the proper procedure for 
compliance. 

The FHWA study also included a review of crash rates at 21 unsignalized intersections in 
Tucson, where HAWK signals had been installed.  This included HAWK signals at both three-leg 
and four-leg intersections.  The results indicated that the HAWK signals in Tucson resulted in a 
69% reduction in pedestrian crashes, and a 29% reduction in overall crashes(10). 

III. Study Methodology  

DelDOT and RK&K completed compliance studies at the HAWK signals in Delaware on the 
following years: 

• SR 72 at Farm Lane:  2011, 2012, 2013, 2015, and 2017 

• SR 8 at Heatherfield Way: 2014, 2015, 2016, 2017, and 2019 

• SR 1 at Rehoboth Avenue: 2016, 2017, and 2019 

• SR 1 at Holland Glade Road: 2016, 2017, and 2019 

• SR 273 at Freedom Trail:  2019 
 

While the specific data collection methodology differed between all of the different studies 
between 2011 and 2019, the general concept remained the same: Perform observations of 
motorists’ behavior as they approached a HAWK signal as it was being activated by a waiting 
pedestrian. Some studies, including the most recent one in 2019, expanded the breadth of the 
study to also include observations of the pedestrian’s behavior, seeing if and how they used the 
HAWK signal to facilitate crossing the road.  

During the initial studies that were performed in 2011 to 2015, to increase the sample size of 
motorists’ compliance observations, DelDOT Staff, typically wearing reflective vests, activated the 
HAWK signals. That data collection methodology which used “non-typical” and highly visible 
pedestrians may have influenced the results of these studies.  

Therefore, during the 2016, 2017, and 2019 compliance studies, two (2) data collection issues 
of critical importance were: 1) staff safety and 2) ensuring that field staff worked inconspicuously 
so as not to bias the results of the study.  Therefore, RK&K staff remained in their vehicles, or as 
far from the HAWK signal as practical, and refrained from manually activating the HAWK signal. 
RK&K staff simply observed pedestrian arrivals and signal interactions, as well as the actions of 
approaching motorists.  RK&K staff also limited the amount of time at each site to further reduce 
the likelihood of field staff influencing the results of the study. Hopefully, these actions limited the 
chances of the data being skewed by motorists realizing that the HAWK signal was being studied. 
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Traditional Intersections Used as Control Locations: 

The 2016 and 2017 motor vehicle compliance studies at the HAWK signals revealed that one 
specific type of pedestrian behavior may have a negative effect on motor vehicle compliance at 
the HAWK signals. Specifically, pedestrians activating the HAWK signals and then crossing 
before the HAWK signal activates. This results in the HAWK signal activating (turning red) when 
pedestrians are no longer present, which may be causing motorists to believe the signal is 
malfunctioning. As a result, in 2019, DelDOT requested that RK&K perform compliance studies at 
a group of “traditional” traffic signals to serve as a control group to compare motor vehicle and 
pedestrian compliance between a HAWK signal and a “typical” signalized intersection with a 
pedestrian phase.  

 
The RK&K team identified seven (7) existing “traditional” traffic signals that were potential 

study locations based on geometry, traffic volumes, and nearby land use.  

 
Group 1: Sites similar to SR 8 at Heatherfield Way  

• Chapman Road at Salem Church Road  

• SR 8 (Forrest Avenue) at Kenton Road 

• Cleveland Avenue at Papermill Road 
 

Group 2: Sites similar to SR 1 at Rehoboth Avenue  

• SR 1 at Westway Drive 

• SR 1 at Evergreen Road 
 
Group 3: Sites similar to SR 1 at Holland Glade Road 

• SR 58 (Churchman’s Road) at entrance to Delaware Tech Stanton Campus 
 
Group 4: Sites similar to SR 273 at Freedom Trail 

• SR 7 at Skyline Drive/Stoney Batter Road 
 
RK&K staff used video cameras to record 48 hours of video at each of the traffic signal 

locations to monitor motor vehicle and pedestrian behavior. The video and supplementary field 
observations were used to answer the following questions: 

• Did pedestrians push the button to activate the pedestrian phase? 

• If yes, did the pedestrian wait until the WALK phase to cross? 

• If yes, how long did the pedestrian wait before the WALK phase activated? 

• If no, how long did the pedestrian wait before crossing? 

• If no, was there a safe gap in traffic for the pedestrians to cross? 

• Did the pedestrian use the marked crosswalk to cross the major roadway? 
 
The results from all of the variables listed above were used to calculate the following: 

• Percentage of pedestrians activating the HAWK signal or pedestrian signal 

• Percentage of pedestrians complying with the pedestrian signal 

• Average wait time for complying pedestrians 

• Average wait time for non-complying pedestrians 

• Percentage of pedestrians crossing without a safe gap in traffic  

• Percentage of pedestrians crossing outside of the marked crosswalk 
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During the field observations, field staff documented whether the pedestrians crossing the 
major roadway crossed at the marked crosswalk or outside of it. The field observers also 
documented gap acceptance. Specifically, it was assumed that the pedestrian used a safe gap if 
crossing when there was a large gap in traffic on the approaching roadway. It was assumed to be 
an unsafe crossing if approaching vehicles slowed down, stopped, or pedestrians were seen 
rushing across the roadway. For the purpose of this study, it is assumed that there was a safe 
gap in traffic for pedestrians to cross, if they crossed within the pedestrian WALK phase. 

IV. Before/After Crash Analysis Methodology  

At each location, crash data were obtained for the three (3) full years before HAWK signal 
installation and the three (3) full years after HAWK signal installation. Crash data from the year of 
installation were not obtained. Therefore, crashes in the immediate weeks and months after 
installation were not included. The crash data includes all crashes within 0.10 miles of the 
intersection and may therefore include crashes at locations other than the HAWK signal.  

The before/after crash analysis consisted of: 

• Summarizing the number of crashes before and after HAWK signal installation by crash 
severity 

• Reviewing pedestrian/bicyclist crash reports to determine if the HAWK signal was 
relevant to the crash 

• Reviewing vehicle crash reports to find crashes related to HAWK signals 
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Figure 1: HAWK Signal Site Map 
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V. SR 72 at Farm Lane 

Hybrid Pedestrian Beacons were included in the 2009 edition of the federal MUTCD, and were 
subsequently included in the 2011 DEMUTCD.  Based on the initial results from HAWK 
installations in Tucson, Arizona, as well as installations in other states, DelDOT decided to pursue 
a potential HAWK location somewhere in/near the University of Delaware’s Campus in Newark, 
Delaware, in 2010.  DelDOT and the University of Delaware chose SR 72 at Farm Lane as the 
pilot location because of the difficulty students experienced crossing SR 72 to travel between the 
University’s South Campus, west of SR 72, and the University’s Animal Management Teaching 
Facility, east of SR 72.  SR 72 has a posted speed limit of 45 MPH and the relatively high volume 
of traffic (31,250 vehicles per day) made it challenging for pedestrians to cross SR 72.  A full 
traffic signal was not warranted due to the low volume of traffic on Farm Lane, and pedestrian 
volumes were also too low to meet the DEMUTCD warrant thresholds(11).  

 
Figure 2: SR 72 and Farm Lane HAWK Signal 

A. Motor Vehicle Compliance 

DelDOT conducted multiple observations at the HAWK signal, following its installation in 
August 2010, and through the following February.  DelDOT staff manually activated the signal 
and crossed SR 72, while wearing reflective safety vests.  During the first few months after the 
HAWK signal was installed, there was relatively low motorists’ compliance at the signal by 
motorists.  The Newark Police Department observed the new HAWK signal on several occasions 
and based on their observations, conducted red light enforcement at the signal in December 
2010.  During this time, field staff handed out pamphlets to motorists about the proper procedures 
that both motorists and pedestrians should follow at a HAWK signal.   

The following year, DelDOT conducted a formal compliance study at this location in February 
2011. Only one (1) pedestrian used the HAWK signal on the day of the compliance study. 
Therefore, DelDOT staff opted to manually activate the signal to collect a sufficient amount of 
data.  Specifically, DelDOT staff wearing reflective safety vests manually activated the HAWK 
signal and crossed the road when the pedestrian walk indication was activated.  However, the 
notes from the DelDOT staff indicated that motorists seemed to be very aware that the HAWK 
signal was being activated as part of a study, thereby potentially biasing the results.  
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After the 2011 compliance study, DelDOT made several improvements at the intersection 
which were completed in September 2012(12). Specifically, SR 72 was restriped to provide a left-
turn lane, a shared through-right-turn lane, and a five (5) foot bike lane on the northbound and 
southbound SR 72 approaches to Farm Lane.  DelDOT also added supplemental signal heads to 
the HAWK signal increasing the number from two (2) to five (5) signal heads per direction.  
Subsequently, DelDOT conducted a compliance study in October 2012 to determine the effects 
the striping changes and supplemental signal faces had on motorists’ compliance(12). Twenty-five 
(25) pedestrians were observed using the HAWK signal during the compliance study.  The results 
from the 2012 compliance study, summarized in Table 1, showed an increase in motorists’ 
compliance compared to the 2011 study.  

DelDOT completed two (2) additional follow-up compliance studies at this HAWK signal on 
November 6, 2013 and April 23, 2015.  On both occasions, the pedestrian volume at this location 
was sporadic and relatively low. Nineteen (19) pedestrians were observed in 2013 and none were 
observed in 2015, which required DelDOT staff to manually operate the signal again.  Similar to 
the 2011 and 2012 study, DelDOT staff manually activated the HAWK signal and crossed the 
road, while wearing reflective vests. 

In May 2017, RK&K completed field observations at the SR 72 HAWK signal, during the days 
when classes were scheduled at the University’s Animal Management Teaching Facility.  
Perhaps for that reason, a much higher number of pedestrians (many of whom were University of 
Delaware students) utilized the signal during the 2017 study.  

Despite the increase in pedestrian activity during the 2017 study compared to the 2015 study, 
RK&K staff opted to increase the number of observations and manually activated the HAWK 
signal with a field technician, dressed as a student, who activated the signal and crossed the 
crosswalk on a two to three-minute interval (when there were no University of Delaware students 
present). A second field technician observed operations at the HAWK signal, while attempting to 
remain inconspicuous. RK&K’s field staff continued walking towards the campus until all of the 
stopped cars had cleared the area and they made sure that sufficient time elapsed between 
HAWK activations, for all of the traffic to clear the area.  

Table 1 summarizes the results of all five (5) of the compliance studies conducted at 
the SR 72/Farm Lane HAWK signal to date. The table shows a significant increase in motor 
vehicle compliance with the HAWK signal in 2017 compared to the preceding years. The 
percentage of motorists stopping correctly for the HAWK signal increased (improved) to 92% in 
2017 from a low of 55% in 2013. This may be partly attributable to the difference between 
RK&K’s 2017 method of recording observations and the methods used to collect data in previous 
years. Specifically, RK&K staff tried to remain inconspicuous during the field observations 
whereas during previous compliance studies motorists were more likely to have been aware that 
a study was being completed; the field notes from the compliance studies completed prior to 2017 
indicated that motorists complained about being stopped for the study on multiple occasions. In 
addition, during RK&K’s field observations typically two (2) or three (3) students crossed SR 72 
each time the HAWK signal was activated, whereas during prior studies, only a single pedestrian 
(either a field technician or a student) crossed the road on most occasions. Larger numbers of 
pedestrians would be more visible to motorists, potentially increasing the likelihood of motorists 
stopping correctly.   

The observations of vehicles departing from the intersection indicate that motorists may have 
developed a better understanding of how the HAWK signal works, namely that they may proceed 
after coming to a complete stop, when pedestrians clear, and the signal turns to flashing red. The 
highest percentage of motorists correctly proceeding on flashing red after stopping (44%) was 
observed in 2017, up from a low of 34% in 2012. Similarly, the percentage of motorists appearing 
confused, e.g., waiting for an extremely long time after the signal deactivates, decreased by 3% 
per year, to a low of 1% in 2017.   
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HAWK Compliance Study                                                                                           May 2020 
Table 1:  

SR 72 at Farm Lane 
Motor Vehicle Compliance 

 
Vehicle Arrival Vehicle Departure 

 
 

Year 

Vehicle 
Stopped 
for signal 

Vehicle Disregarded signal 
(During Pedestrian Phase) 

Correct Action Incorrect Action 

During 
All-red 

During 
Walk 

During 
Flashing 

Red 

Vehicle 
Proceeded 

on 
Flashing 

Red 

Vehicle 
Proceeded 
After Ped 
Cleared 

Crosswalk 

Vehicle 
Proceeded 

During 
Dark 

Signal 

Motorist 
Appeared 
Confused* 

2011 81% 14% 2% 3% 25% 9% 57% 9% 

2012 83% 14% 1% 2% 24% 10% 57% 9% 

2013 55% 32% 1% 12% 28% 8% 58% 6% 

2015 68% 23% 2% 7% 37% 7% 53% 3% 

2017 92% 1% 0% 7% 43% 1% 55% 1% 

*Instances where the motorist waits an excessive amount of time after the signal goes dark before proceeding 
 

The HAWK signal at SR 72 is uncoordinated and operates free. During the field observations, 
pedestrians did not have to wait very long between activating the pedestrian push button and the 
HAWK signal activating. The signal timesheets and signal construction plans are provided in 
Appendix F and G.  

It should be noted that during the field observations completed by DelDOT and RK&K, 
motorists from Farm Lane were frequently observed getting out of their car and activating the 
HAWK signal to stop traffic on SR 72.  Once the HAWK signal activated, the motorists used the 
pedestrian phase to turn left onto SR 72. 

B. Pedestrian Compliance/Behavior 

The HAWK signal on SR 72 at Farm Lane was not included in the pedestrian compliance 
study, due to the low pedestrian volume, which would require RK&K staff to manually activate the 
HAWK signal.  
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C. Before/After Crash Analysis 

HAWK Compliance Study                                                                                           May 2020 
Table 2:  

SR 72 at Farm Lane 
Before/After Crash Analysis 

Crash Type 
Crashes Before 

Installation 
Crashes After 

Installation 

Property Damage Only Crashes 4 6 

Personal Injury Crashes 8 3 

Fatal Crashes 0 0 

Total Crashes 12 9 

Total Pedestrian/Bicyclist Crashes 0 0 

Total HAWK-Related Crashes - 2 

 

Overall, the total number of crashes within 0.1 mile of the HAWK signal decreased by 25% 
from the three (3) years before the HAWK signal installation to the three (3) years after its 
installation. However, there were no pedestrian or bicyclist crashes during either three (3) year 
period.  

There were two (2) rear-end crashes after the HAWK signal installation that were directly 
attributable to the new signal. In both cases, the following vehicle could not stop in time to avoid 
striking the leading vehicle that was stopping for the yellow or red signal. Both crashes resulted in 
personal injury.  
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VI. SR 8 (Forrest Avenue) at Heatherfield Way 

The City of Dover relocated the Dover High School to a new campus on SR 8 (Forrest 
Avenue) in the fall of 2014.  Dover High School has two (2) entrances along SR 8.  The main 
entrance has a full traffic signal and a HAWK signal was installed at the school bus access at 
Heatherfield Way. The HAWK signal provides a controlled crossing for students and nearby 
residents to cross SR 8 to travel between the school and residential communities on the north 
side of SR 8. The High School incorporated a walking path from the main campus to the 
intersection of SR 8 and Heatherfield Way (see Figure 3).  

 
Figure 3: SR 8 and Heatherfield Way HAWK Signal 

A. Motor Vehicle Compliance 

DelDOT completed field observations at the HAWK signal immediately after Dover High 
School opened in 2014 and subsequently in 2015.  RK&K conducted field observations in 
October 2016, October 2017, and April 2019 during the school arrival and departure periods.  The 
results from all five (5) studies are summarized in Table 3.  

Based on the results presented in Table 3, compliance has been improving and motorists 
appear to have a better understanding of how the HAWK signal works than during the first two (2) 
years of the signal’s operation. The percentage of motorists stopping for the HAWK signal 
increased (improved) to 88% in 2019, from 82% in 2015, but decreased (worsened) from 93% in 
2016 to 88% in 2019. 

To determine if pedestrian compliance may be having an impact on motor vehicle compliance, 
staff documented whether a pedestrian was crossing the roadway when a vehicle disregarded the 
HAWK signal. In 2019, four (4%) percent of the vehicles disregarded the HAWK signal 
immediately after it turned red, before the pedestrian WALK phase, when a pedestrian may have 
started crossing the intersection. In all of the instances where a vehicle disregarded the HAWK 
signal during the pedestrian clearance interval (flashing red), the pedestrian had already finished 
crossing the intersection.  
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HAWK Compliance Study                                                                                           May 2020 
Table 3:  

SR 8 at Heatherfield Way 
Motor Vehicle Compliance 

 
Vehicle Arrival Vehicle Departure 

 
 

Year 

Vehicle 
Stopped 
for signal 

Vehicle Disregarded signal 
(During Pedestrian Phase) 

Correct Action Incorrect Action 

During 
All-red 

During 
Walk 

During 
Flashing 

Red 

Vehicle 
Proceeded 

on 
Flashing 

Red 

Vehicle 
Proceeded 
After Ped 
Cleared 

Crosswalk 

Vehicle 
Proceeded 

During 
Dark 

Signal 

Motorist 
Appeared 
Confused* 

2014 84% 9% 1% 6% 25% 2% 67% 6% 

2015 82% 13% 1% 4% 21% 5% 71% 3% 

2016 93% 5% 0% 2% 22% 3% 75% 0% 

2017 91% 4% 0% 5% 36% 7% 55% 2% 

2019 88% 4% 0% 8% 57% 0% 41% 2% 

*Instances where the motorist waits an excessive amount of time after the signal goes dark before proceeding 

 
With respect to vehicle departures, the results presented in Table 3 indicate that motorists are 

becoming more familiar with how HAWK signals operate.  During the 2019 observations, 57% of 
motorists correctly proceeded on flashing red after stopping, compared to 26% in 2015. 
Additionally, only 2% of motorists appeared confused, compared to 6% in 2014.  

It should be noted that field observations revealed that motorists have learned that they can 
trigger the HAWK signal to turn left from the minor street approaches. Specifically, motorists from 
Heatherfield Way were observed getting out of their vehicles and activating the HAWK signal to 
stop traffic on SR 8.  Once the HAWK signal activated, the motorists were more easily able to 
turn left onto SR 8. 

B. Pedestrian Compliance/Behavior 

During the 2019 field observations at the HAWK signal at SR 8 and Heatherfield Way, RK&K 
documented pedestrian compliance and behavior in more detail.  To determine if pedestrian 
behavior was having a negative impact on motor vehicle compliance, RK&K observed how 
pedestrians cross SR 8 at the HAWK signal.  RK&K also observed pedestrian behavior at three 
(3) “typical” signalized intersections to serve as a control group, to determine if pedestrian 
behavior at the HAWK signal is consistent with their behavior at a “typical” signalized intersection.  

All of the selected “typical” signalized intersections have similar characteristics to the HAWK 
signal at the intersection of SR 8 and Heatherfield Way. SR 8 is a two-lane roadway with a 2018 
Annual Average Daily Traffic (AADT) volume of 19,300 vehicles per day (vpd). The “typical” 
signalized intersection of SR 8 and Kenton Road is located within a half of a mile from the HAWK 
signal at Heatherfield Way and has an AADT of 19,300 vpd. The “typical” signalized intersection 
of Chapman Road and Salem Church Road is located next to Christiana High School and 
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students frequently cross at the intersection to access residential communities along Salem 
Church Road. Salem Church Road has a 2018 AADT of 21,100 vpd north of Chapman Road and 
18,700 vpd south of Chapman Road. The “typical” signalized intersection of Cleveland Avenue 
and Papermill Road is located near the University of Delaware and college students cross 
Cleveland Avenue at this intersection to travel between their residences and the University of 
Delaware. Cleveland Avenue has a 2018 AADT of 21,500 vpd west of Papermill Road and 
22,400 vpd east of Papermill Road.  

HAWK Compliance Study                                                                                           May 2020 
Table 4:  

Control Sites Similar to  
HAWK Signal at SR 8 at Heatherfield Way 

Pedestrian Compliance 
 

Crossed Correctly Crossed Incorrectly 

Location 

Activated the Pedestrian 
Signal and crossed during 

the pedestrian phase 

Activated the Pedestrian 
Signal but crossed early 

 

Never activated the 
pedestrian signal and 

crossed early/late 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

SR 8 at 
 Heatherfield Way 

17 (39%) 29 8 (19%) 17  18 (42%) 15  

Chapman Rd at 
Salem Church Rd 

21 (75%) 55  2 (7%) 13  5 (18%) <5  

SR 8 at Kenton Rd 27 (79%) 54  2 (6%) 19  5 (15%) 9  

Cleveland Ave at 
Papermill Rd 

158 (75%) 53  25 (12%) 28  28 (13%) 23  

         HAWK Signal                  Traditional Signal 
 

The results from the field observations at the three (3) typical signalized intersections revealed 
that over 70% of pedestrians activated the pedestrian signal and crossed during the pedestrian 
WALK phase. In comparison, field observations at the HAWK signal on SR 8 at Heatherfield Way 
revealed that only 39% of pedestrians activated the HAWK signal and crossed during the WALK 
phase. 

The results from the three (3) locations with a regular traffic signal revealed that on average, 
pedestrians waited approximately one minute (53-55 seconds) for the WALK phase. In 
comparison, the average time pedestrians waited for the HAWK signal to activate at Heatherfield 
Way was approximately 29 seconds.  

Conversely, the results from Table 4 showed that 61% (19%+42%) of pedestrians crossed SR 
8 outside of the WALK phase while only 21-25% of pedestrians at the traditional signals crossed 
outside of the WALK phase.  

During the field observations at the HAWK signal at SR 8 and Heatherfield Way, the majority 
(73%) of pedestrians that crossed SR 8 outside of the WALK phase, crossed within five (5) feet of 
the marked crosswalk. The remaining 27% of the pedestrians either cut across the intersection 
diagonally to continue traveling westbound on SR 8, or crossed SR 8 before they reached the 
intersection.  
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HAWK Compliance Study                                                                                           May 2020 
Table 5:  

Control Sites Similar to  
HAWK Signal at SR 8 at Heatherfield Way 

Crosswalk Use and Gap Acceptance 
 

Crossed at Marked Crosswalk Gap Acceptance 

Location Yes No Safe Gap Unsafe Gap 

SR 8 at 
 Heatherfield Way 

19 (73%) 7 (27%) 18 (69%) 8 (31%) 

Chapman Rd at 
Salem Church Rd 

5 (71%) 2 (29%) 4 (57%) 3 (43%) 

SR 8 at Kenton Rd 6 (86%) 1 (14%) 6 (86%) 1 (14%) 

Cleveland Ave at 
Papermill Rd 

50 (94%) 3 (6%) 41 (77%) 12 (23%) 

         HAWK Signal                  Traditional Signal 
 

During the field observations there were frequently large gaps in traffic on SR 8 and the 
majority (69%) of pedestrians that crossed outside of the WALK phase crossed when there was 
relatively a large gap in traffic on SR 8. Of the eight (8) pedestrians that crossed with an unsafe 
gap, there were two (2) extremely unsafe instances where pedestrians crossed very close to an 
approaching vehicle that had to come to an abrupt stop. 

 

C. Before/After Crash Analysis 

HAWK Compliance Study                                                                                           May 2020 
Table 6:  

SR 8 at Heatherfield Way 
Before/After Crash Analysis 

Crash Type 
Crashes Before 

Installation 
Crashes After 

Installation 

Property Damage Only Crashes 2 6 

Personal Injury Crashes 2 1 

Fatal Crashes 0 0 

Total Crashes 4 7 

Total Pedestrian/Bicyclist Crashes 0 0 

Total HAWK-Related Crashes - 2 
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Overall, the total number of crashes within 0.1 mile of the HAWK signal increased by 75% 
from the three (3) years before the HAWK signal installation to the three (3) years after its 
installation. There were no pedestrian or bicyclist crashes during either three (3) year period.  

There were two (2) crashes after the HAWK signal installation that were directly attributable to 
the new signal. The first was a rear-end property damage only crash where the following driver 
was distracted and did not notice the leading vehicle stopped for the red light. The second was an 
angle property damage only crash that occurred at the intersection where a northbound driver on 
the Dover High Access claimed to have a green light before colliding with an eastbound vehicle 
on SR 8. This motorist’s claim of having a green light at a location without a tri-color signal may 
indicate driver confusion with HAWK signals at four-way intersections. 
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VII. SR 1 at Rehoboth Avenue 

In September 2015, DelDOT installed the third HAWK signal in the state of Delaware on 
southbound SR 1 at Rehoboth Avenue in Rehoboth Beach in Sussex County.  Prior to the HAWK 
signal installation, the northbound lanes were, and still are, controlled by a full traffic signal, while 
the southbound lanes were free flowing.  This location is challenging for pedestrians because it 
requires crossing multiple lanes with high speed (40 MPH) traffic (see Figure 4). 

 
Figure 4: SR 1 and Rehoboth Avenue HAWK Signal 

A. Motor Vehicle Compliance 

RK&K staff conducted field observations at the HAWK signal in August 2016, July 2017, and 
August 2019.  Field staff sat in their vehicles while they observed the intersection and had no 
interaction with the HAWK signal, limiting the likelihood of motorists being aware of the study. 

Based on the results presented in Table 7, the percentage of vehicles stopping correctly for 
the HAWK signal decreased (worsened) from 87% in 2016 to 59% in 2019. Of those that 
disregarded the signal, 10% entered the intersection immediately after the signal turned red, 4% 
entered the intersection during the pedestrian WALK phase when the signal was solid red, and 
27% entered the intersection during the pedestrian clearance interval without stopping when the 
HAWK signal was flashing red.  

Following the 2016 HAWK Compliance Study, DelDOT installed new regulatory signs at the 
HAWK signals at this location, which state “Crosswalk, Stop on Red, Proceed on Flashing Red 
When Clear” (see Appendix H). The results from 2019 showed that the signs may have had a 
positive effect on motorists’ behavior departing the HAWK signal at this location. The results from 
the 2019 observations at Rehoboth Avenue showed that approximately 88% of motorists (68% + 
20% in Table 7) departed from the intersection correctly in 2019, up from only 28% (22% + 6% in 
Table 7) in 2016. This appears to show that motorists have become familiar with the correct 
procedures to follow at the HAWK signal, which may be attributable to the new signs.   
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HAWK Compliance Study                                                                                           May 2020 
Table 7:  

Southbound SR 1 at Rehoboth Avenue 
Motor Vehicle Compliance 

 
Vehicle Arrival Vehicle Departure 

 
 

Year 

Vehicle 
Stopped 
for signal 

Vehicle Disregarded signal 
(During Pedestrian Phase) 

Correct Action Incorrect Action 

During 
All-red 

During 
Walk 

During 
Flashing 

Red 

Vehicle 
Proceeded 

on 
Flashing 

Red 

Vehicle 
Proceeded 
After Ped 
Cleared 

Crosswalk 

Vehicle 
Proceeded 

During 
Dark 

Signal 

Motorist 
Appeared 
Confused* 

2016 87% 9% 2% 2% 22% 6% 70% 2% 

2017 72% 7% 1% 20% 63% 11% 25% 1% 

2019 59% 10% 4% 27% 68% 20% 12% 0% 

*Instances where the motorist waits an excessive amount of time after the signal goes dark before proceeding 

 

B. Pedestrian Compliance 

RK&K conducted more detailed field observations at the intersection of SR 1 and Rehoboth 
Avenue in July and August 2019, to determine if pedestrian behavior is having a negative impact 
on motor vehicle compliance, and if pedestrian compliance is better or worse than similar 
signalized crossings in the area. The HAWK signal on SR 1 at Rehoboth Avenue is located at a 
major crossing for pedestrians to travel between residential communities along the west side of 
SR 1 and the City of Rehoboth Beach on the east side of SR 1 (see Figure 4).  

The crossing on SR 1 at Rehoboth Avenue functions as a two (2) stage crossing. The 
northbound lanes are controlled by a full traffic signal, while the southbound lanes are controlled 
by a HAWK signal. It requires users to activate a pedestrian signal to cross the first set of lanes to 
access the median island, and then they need to activate an additional signal in the median island 
to cross the second set of lanes.  

To evaluate pedestrian compliance at the HAWK signal at Rehoboth Beach, RK&K observed 
pedestrian behavior at two (2) single stage crossings on SR 1 at nearby beach communities with 
similar roadway geometry: SR 1 at Westway Drive and SR 1 at Evergreen Road. Both locations 
are along multilane roadways with large median islands.  

RK&K observed pedestrian behavior at the HAWK signal at Rehoboth Avenue and the two (2) 
“typical” signalized intersections in July and August 2019. During the field observations at the two 
(2) signalized intersections, late-arriving pedestrians would begin to cross SR 1 with only a few 
seconds of time remaining in the pedestrian clearance interval. This resulted in the pedestrians 
being within the travel lanes after the pedestrian signal ended or being stuck in the median island 
as the signal turned green for motorists on SR 1. As a result, the scenario for pedestrians 
beginning to cross at the end of the clearance interval “Crossed Late” was added as an additional 
category in Table 8.  
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HAWK Compliance Study                                                                                                             May 2020 
Table 8:  

Control Sites Similar to HAWK Signal  
at SR 1 and Rehoboth Avenue  

Pedestrian Compliance 
 

Crossed Correctly Crossed Incorrectly 

Location 

Crossed Correctly Crossed Early Crossed Late Never Activated 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

Rehoboth Ave 
(Peds crossing EB) 

29 (56%) 57 9 (17%) 34 0 N/A 14 (27%) 6 

Rehoboth Ave  
(Peds crossing WB) 

10 (34%) 57 11 (38%) 32 0 N/A 8 (28%) 9 

SR 1 at  
Westway Drive 

71 (65%) 44 12 (11%) 30 14 (13%) 0 12 (11%) 5 

SR 1 at Evergreen 
Road 

41 (67%) 45 8 (13%) 30 1 (2%) 0 11 (18%) 4 

         HAWK Signal                  Traditional Signal 
 

The pedestrian crossing at Rehoboth Avenue functions as a two (2) stage crossing, with 
pedestrians having to activate a HAWK signal and a regular signal to cross SR 1. Based on the 
results from Table 8, the percentage of pedestrians that activated the HAWK signal on the 
eastbound and westbound approaches were similar (73% vs. 72%). However, there is a 
noticeable decrease in compliance (56% vs. 34%) when pedestrians were traveling westbound 
and had already crossed the “typical” signalized pedestrian crossing for NB SR 1. 

HAWK Compliance Study                                                                                           May 2020 
Table 9:  

Control Sites Similar to HAWK Signal  
at SR 1 and Rehoboth Avenue  

Crosswalk Use and Gap Acceptance 
 Crosswalk Use Gap Acceptance 

Location Yes No Safe Gap Unsafe 

Rehoboth Ave 
(Peds crossing EB) 

20 (87%) 3 (13%) 20 (87%) 3 (13%) 

Rehoboth Ave  
(Peds crossing WB) 

18 (95%) 1 (5%) 18 (95%) 1 (5%) 

SR 1 at  
Westway Drive 

37 (97%) 1 (3%) 36 (95%) 2 (5%) 

SR 1 at Evergreen 
Road 

18 (90%) 2 (10%) 15 (75%) 5 (25%) 

         HAWK Signal                  Traditional Signal 
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The majority (87%-95%) of pedestrians that crossed SR 1 at Rehoboth Avenue used the 
marked crosswalk. This is similar to the percentage of pedestrians using the marked crosswalk at 
Westway Drive (97%) and Evergreen Road (90%).  

Traffic signals near the HAWK signal at Rehoboth Avenue and the signalized crossings at 
Westway Drive and Evergreen Road create platoons in traffic on northbound and southbound  
SR 1. This provided large gaps in traffic for pedestrians to cross SR 1 outside of the pedestrian 
WALK phase. Because of this, the majority (87%-95%) of pedestrians that crossed outside of the 
WALK phase at the HAWK signal at Rehoboth Avenue crossed when there was a safe gap in 
traffic.  

During the field observations at the “typical” signalized intersection of SR 1 and Westway 
Drive, pedestrians frequently started to cross the roadway when there were only a few seconds 
remaining on the countdown timer. This occurred when the pedestrian phase had been called by 
a pedestrian on the opposite approach, or when a pedestrian activated the pedestrian phase but 
crossed early. This resulted in the pedestrians having to wait in the median island for the next 
pedestrian WALK phase or a large gap in traffic. It was also observed that the pedestrians 
sometimes waited in the median island for an entire cycle length.  

 

C. Before/After Crash Analysis 

HAWK Compliance Study                                                                                           May 2020 
Table 10:  

SR 1 at Rehoboth Avenue 
Before/After Crash Analysis 

Crash Type 
Crashes Before 

Installation 
Crashes After 

Installation 

Property Damage Only Crashes 20 28 

Personal Injury Crashes 6 5 

Fatal Crashes 0 0 

Total Crashes 26 33 

Total Pedestrian/Bicyclist Crashes 0 1 P, 3 B 

Total HAWK-Related Crashes - 0 

 

Overall, the total number of crashes within 0.1 mile of the HAWK signal increased by 27% 
from the three (3) years before the HAWK signal installation to the three (3) years after its 
installation.  

There were no reported crashes involving pedestrians or bicyclists in the three years before 
the HAWK installation. The three (3) reported bicyclist crashes that occurred after the HAWK 
installation did not occur at the HAWK signal intersection. The pedestrian crash occurred at the 
HAWK signal intersection, but the pedestrian was struck while walking in the northbound lanes. 
The pedestrian crash was not a result of the HAWK signal. Similarly, none of the vehicle crashes 
in the three (3) years after the HAWK signal installation were found to be related to the HAWK 
signal. 
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VIII. SR 1 at Holland Glade Road 

In May 2016, DelDOT installed two (2) HAWK signals on SR 1 at Holland Glade Road, in front 

of the Tanger Outlets, near Rehoboth Beach, DE.  This location had been difficult for pedestrians 
to cross because of the relatively high vehicular volumes, high vehicle speeds, and the wide 
roadway.  At this location, there are two (2) HAWK signals that are at the same site but operate 
independently with separate pushbuttons and which are offset from each other by approximately 
30 feet. The northern signal controls the northbound lanes and the southern signal controls the 
southbound lanes (see Figure 5). 

 
Figure 5: SR 1 and Holland Glade Road HAWK Signal 

A. Motor Vehicle Compliance 

RK&K conducted observations at the HAWK signal on SR 1 at Holland Glade Road, in July 
2016, July 2017, and August 2019, including pedestrian behavior at the crosswalk.  
Pedestrians appeared to grow frustrated with the delay between pressing the button for the 
HAWK signal and the signal activating.  For pedestrians to cross SR 1, they need to activate 
the HAWK signals for the northbound and southbound lanes separately. Pedestrians generally 
waited for the HAWK signal to activate for their first crossing.  However, pedestrians frequently 
failed to wait for the HAWK signal to activate prior to crossing the second set of lanes, or they 
never even attempted to activate the second HAWK signal.  Therefore, many of the vehicle 
observations in Table 11, which summarizes the compliance data for both HAWK signals, are 
based on motorists’ behavior when no pedestrians or bicyclists were present when the HAWK 
signal was activated. 

 

 

 

 



HAWK Pedestrian Signal  Report – May 2020 
Compliance Study   

 

 

 Page 20 of 35                         

 

HAWK Compliance Study                                                                                          May 2020 
Table 11:  

SR 1 at Holland Glade Road 
Motor Vehicle Compliance 

 
Vehicle Arrival Vehicle Departure 

 
 

Year 

Vehicle 
Stopped 
for signal 

Vehicle Disregarded signal 
(During Pedestrian Phase) 

Correct Action Incorrect Action 

During 
All-red 

During 
Walk 

During 
Flashing 

Red 

Vehicle 
Proceeded 

on 
Flashing 

Red 

Vehicle 
Proceeded 
After Ped 
Cleared 

Crosswalk 

Vehicle 
Proceeded 

During 
Dark 

Signal 

Motorist 
Appeared 
Confused* 

2016 97% 3% 0% 0% 27% 17% 56% 0% 

2017 78% 6% 1% 15% 57% 15% 27% 1% 

2019 72% 7% 2% 19% 68% 20% 11% 1% 

*Instances where the motorist waits an excessive amount of time after the signal goes dark before proceeding 

 
RK&K observed the percentage of motorists complying with the HAWK signal.  Based on the 

results from the observations, the compliance for motorist stopping for the HAWK signal has 
decreased (worsened) from 97% in 2016 to 72% in 2019. In 2016, only 3% of motorists 
disregarded the traffic signal (3%+0%+0% in Table 11). However, in 2019 approximately 28% of 
motorists (7%+2%+19% in Table 11) disregarded the traffic signal, with the majority of those 
motorists failing to stop during the clearance interval when the signal is flashing red.  As noted 
previously, several observations were made when pedestrians pressed the pushbutton but 
crossed the street without waiting for a WALK indication. This resulted in some of the 28% of 
motorists disregarding the HAWK signal when no pedestrians or bicyclists were present.  In 
addition, when the HAWK signal activates and begins to flash yellow, motorists were observed 
speeding up to “beat the light.” 

Following the 2016 HAWK Compliance Study, DelDOT installed new regulatory signs at the 
HAWK signals at this location, which state “Crosswalk, Stop on Red, Proceed on Flashing Red 
When Clear” (see Appendix H). The results from 2019 showed that the signs may have had a 
positive effect on motorists’ behavior departing the HAWK signal at this location. The results from 
the 2019 observations at Holland Glade Road showed that approximately 88% of motorists 
(68%+20% in Table 11) departed from the intersection correctly in 2019, up from only 44% 
(27%+17%) in 2016. This appears to show that motorists have become familiar with the correct 
procedures to follow at the HAWK signal, which may be attributable to the new signs.  

B. Pedestrian Compliance 

During the field observations in 2016 and 2017, pedestrians appeared to grow impatient 
waiting to cross SR 1 at the HAWK signal. The pedestrians frequently failed to wait for the HAWK 
signal to activate prior to crossing the second set of lanes, or they never even attempted to 
activate the second HAWK signal.  Therefore, many of the vehicle observations in Table 11, 
which summarizes the compliance data for both HAWK signals, are based on motorists’ behavior 
when no pedestrians or bicyclists were present when the HAWK signal was activated. As a result 
of the issues observed with poor motor vehicle and pedestrian compliance with the HAWK 
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signals, RK&K completed a more in depth study at the HAWK signal at SR 1 and Holland Glade 
Road in August 2019.   

The HAWK pedestrian signal at Holland Glade Road is a two (2) stage crossing which crosses 
four (4) lanes in each direction (3 thru-lanes and 1 right-turn/bus lane). There are two (2) HAWK 
signals that are at the same site, but operate independently with separate pushbuttons. The 
northern signal controls the northbound lanes and the southern signal controls the southbound 
lanes. The crossings were offset to decrease the likelihood of pedestrians crossing SR 1 in one 
(1) stage, thus required a lengthy pedestrian clearance interval. It requires users to activate a 
pedestrian signal to cross the first set of lanes to access the median island, and then they need to 
activate an additional signal in the median island to cross the second set of lanes.  

To evaluate pedestrian compliance at the HAWK signal at Holland Glade Road, RK&K 
observed pedestrian behavior at the “typical” traffic signal at SR 58 and the entrance to Deltech’s 
Stanton Campus. The crossing at SR 58 is also a two (2) staged crossing where pedestrians 
have to activate a pedestrian push button to cross each set of lanes. 

The 2019 field observations at the Holland Glade Road HAWK signals also revealed that 
when the outlets are busy, pedestrians will arrive at both sides of SR 1 at the same time. This 
resulted in the HAWK signals for the northbound and southbound lanes activating at the same 
time. When this occurred bicyclists could cross the entire roadway within the WALK phase, but 
pedestrians frequently started crossing the second leg during the clearance interval. In some 
cases, the pedestrians were still in the roadway when the HAWK signal deactivated. As a result, 
the scenario for pedestrians beginning to cross at the end of the clearance interval “Crossed 
Late” was added as an additional category in Table 12.  

HAWK Compliance Study                                                                                                             May 2020 
Table 12:  

Control Sites Similar to HAWK Signal 
 at SR 1 and Holland Glade Road  

Pedestrian Compliance 
 Crossed 

Correctly 
Crossed Incorrectly 

Location 

Crossed Correctly Crossed Early Crossed Late Never Activated 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

Holland Glade Rd 
(Crossing 1) 

61 (81%) 86 11 (15%) 46 1 (1%) 0 2 (3%) 0 

Holland Glade Rd 
(Crossing 2) 

48 (64%) 65 7 (9%) 25 12 (16%) 0 8 (11%) 2 

SR 58 at Deltech  
(Crossing 1) 

27 (61%) 53 8 (18%) 46 0 0 9 (21%) 0 

SR 58 at Deltech 
(Crossing 2) 

28 (64%) 59 8 (18%) 16 0 0 8 (18%) 3 

         HAWK Signal                  Traditional Signal 
 

Comparing pedestrian compliance at the first crossing with the second crossing, the field 
observations showed a noticeable decrease in pedestrian compliance for the second crossing at 
the HAWK signal (64% vs. 81%). The results also showed a spike in pedestrians crossing without 
activating the HAWK signal for the second crossing (11% vs. 3%) and pedestrians crossing at the 
end of the pedestrian clearance interval during their second crossing (16% vs 1%). Compared to 



HAWK Pedestrian Signal  Report – May 2020 
Compliance Study   

 

 

 Page 22 of 35                         

 

the control site with the traditional traffic signal, the pedestrian compliance at the HAWK signals 
was similar.  

HAWK Compliance Study                                                                                           May 2020 
Table 13:  

Control Sites Similar to HAWK Signal 
 at SR 1 and Holland Glade Road  

Crosswalk Use and Gap Acceptance 
 

Crosswalk Use Gap Acceptance 

Location Yes No Safe Gap Unsafe 

Holland Glade Rd 
(Crossing 1) 

11 (79%) 3 (21%) 10 (71%) 4 (29%) 

Holland Glade Rd 
(Crossing 2) 

24 (89%) 3 (11%) 12 (44%) 15 (56%) 

SR 58 at Deltech  
(Crossing 1) 

15 (88%) 2 (12%) 14 (82%) 3 (18%) 

SR 58 at Deltech 
(Crossing 2) 

14 (88%) 2 (12%) 11 (69%) 5 (31%) 

         HAWK Signal                  Traditional Signal 
 

The majority (79% at the first crossing, 89% at the second crossing) of pedestrians that 
crossed SR 1 at Holland Glade Road used the marked crosswalk. This is similar to the 
percentage of pedestrians using the marked crosswalk at the traditional traffic signal at SR 58 
and the entrance to Deltech (88%).  

Notably, when pedestrians did not cross during the WALK indication, they chose safe/large 
gaps similarly at the first crossing at the HAWK signal and at both crossings (1st and 2nd) at the 
traditional signal (69% to 82%). However, the pedestrians chose safe/large gaps in traffic only 
44% of the time at the second crossing of the HAWK signal. This may indicate a willingness by 
pedestrians to accept riskier behavior to get out of the median and across the road at the HAWK 
signal. Specifically, for the second crossing, pedestrians appeared impatient and were willing to 
take shorter gaps or cross when it wasn’t safe. Pedestrians crossed when there were 
approaching vehicles and they also walked in-between vehicles that were stopped for the nearby 
traffic signals on SR 1.  This appeared to be a potential safety issue, because vehicles in the 
right-most lane may not see pedestrians if they are still in the travel lane.  

The field observations at SR 1 and Holland Glade Road also revealed conflicts between 
pedestrians and bicyclists. Bicyclists frequently ignore the HAWK signal and do not stop or slow 
down for pedestrians, which creates a potential conflict. An example of this is shown in Figures 6 
and 7 when a pedestrian in the crosswalk was struck by a bicyclist. During this incident, two (2) 
pedestrians were crossing the southbound lanes during the clearance interval. Two (2) bicyclists 
traveling southbound on SR 1 failed to stop or slow down for the HAWK signal or the pedestrians, 
which resulted in one of the bicyclists striking the pedestrian.  
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Figure 6: Bicyclists failed to stop for the SR 1 and Holland Glade Road HAWK Signal 

 

 
Figure 7: The bicyclist struck the pedestrian 

Figure 8 shows the importance of checking for oncoming traffic even if the pedestrians have 
the WALK phase. In this image, the pedestrians have the WALK phase, but the white SUV ran 
the red light and the bicycles did not slow down or stop for the HAWK signal. 

Figure 7: Post-Impact 

Figure 6: Pre-Impact 
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Figure 8: Examples of conflicts at SR 1 and Holland Glade Road HAWK Signal 

 

C. Before/After Crash Analysis 

HAWK Compliance Study                                                                                           May 2020 
Table 14:  

SR 1 at Holland Glade Road 
Before/After Crash Analysis 

Crash Type 
Crashes Before 

Installation 
Crashes After 

Installation 

Property Damage Only Crashes 24 49 

Personal Injury Crashes 5 13 

Fatal Crashes 0 0 

Total Crashes 29 62 

Total Pedestrian/Bicyclist Crashes 1 B 8 B 

Total HAWK-Related Crashes - 4 

 

Overall, the total number of crashes within 0.1 mile of the HAWK signal increased by 114% 
from the three (3) years before the HAWK signal installation to the three (3) years after its 
installation.   

The bicyclist crash that occurred before the HAWK signal installation occurred at a business 
driveway away from the HAWK signal. There were four (4) crashes after the HAWK signal 
installation that were directly attributable to the new signal. One (1) of the eight (8) bicycle 
crashes that occurred after the HAWK signal installation involved a bicyclist that was crossing  
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SR 1. In this crash, the bicyclist activated the HAWK signal and began crossing because vehicle 
traffic had stopped. However, a vehicle in the farthest travel lane did not stop and struck the 
bicyclist. There were also three (3) rear-end property damage only crashes where the following 
vehicle failed to stop in time to avoid striking the leading vehicle stopped at the red HAWK signal. 
One crash report cited a following driver stating that “because he is from out of town, he is not 
familiar with the pedestrian lights.” 
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IX. SR 273 at Freedom Trail 

SR 273 was identified by DelDOT and the Office of Highway Safety as a corridor with a higher 
than expected frequency of pedestrian crashes. DelDOT completed a pedestrian safety audit 
along SR 273 and determined that an enhanced crossing may improve safety at this intersection. 
Pedestrians frequently crossed SR 273 to travel between the apartments on the north side of the 
roadway and the bus stop on the south side of the roadway. As a result, DelDOT installed a 
HAWK signal at SR 273 and Freedom Trail to provide a safer crossing for pedestrians (see 
Figure 9). 

The HAWK signal on SR 273 at Freedom Trail is a single stage crossing. Pedestrians activate 
the HAWK signal and cross all of the lanes at one time. There is a pedestrian refuge island 
between the eastbound and westbound lanes on SR 273. However, there are no supplementary 
pedestrian signal push buttons in the pedestrian refuge island.  

 
Figure 9: SR 273 and Farm Lane HAWK Signal 

A. Motor Vehicle Compliance 

RK&K conducted field observations at the HAWK signal at SR 273 and Freedom Trail in 
November 2018 and May 2019. The results from the field observations are summarized in Table 
15 below.  
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Table 15:  

SR 273 at Freedom Trail 
Motor Vehicle Compliance 

 
Vehicle Arrival Vehicle Departure 

 
 

Year 

Vehicle 
Stopped 

for 
signal 

Vehicle Disregarded signal 
(During Pedestrian Phase) 

Correct Action Incorrect Action 

During 
All-red 

During 
Walk 

During 
Flashing 

Red 

Vehicle 
Proceeded 

on 
Flashing 

Red 

Vehicle 
Proceeded 
After Ped 
Cleared 

Crosswalk 

Vehicle 
Proceeded 

During 
Dark 

Signal 

Motorist 
Appeared 
Confused* 

2018  
&  

2019 
80% 4% 0% 16% 80% 0% 10% 10% 

*Instances where the motorist waits an excessive amount of time after the signal goes dark before proceeding 

The results presented in Table 15 shows the majority (80%) of vehicles stopped for the HAWK 
signal. There were two (2) instances of vehicles failing to stop for the red light. However, the 
vehicles entered the intersection immediately after the HAWK signal turned red, before the 
pedestrian WALK phase activated. All of the instances of vehicles failing to stop for the flashing 
red signal occurred after the pedestrian had already completed crossing the intersection. 

With respect to vehicle departures, the results presented in Table 15 indicate that 80% of 
motorists correctly proceeded on flashing red after stopping. The remaining 20% of motorists 
stopped at the intersection and waited an excessive amount of time to enter the intersection or 
they waited for the HAWK signal to deactivate.   

Field observations at this site revealed a safety concern associated with the installation of a 
HAWK signal at a four (4) leg intersection with channelized movements. Specifically, there are 
large channelizing islands on the north and south legs to prevent vehicles from turning left onto 
SR 273 from the minor street approaches.  However, during the field observations, vehicles were 
observed using the gap in traffic created by the HAWK signal to illegally drive around the islands 
to turn left onto SR 273 (see Figure 10).  This action by the motorists creates a safety hazard for 
pedestrians using the crosswalk during the WALK phase. 
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Figure 10: Vehicle turning left from Freedom Trail 

 

B. Pedestrian Compliance 

The HAWK signal at the intersection of SR 273 and Freedom Trail is located at the entrance 
for an apartment complex (north leg) and a townhome community (south leg). The HAWK signal 
is intended to provide a safe location for pedestrians to cross SR 273 to access bus stops along 
both sides of SR 273, shopping centers, and other commercial properties on the south side of SR 
273.  

To evaluate pedestrian compliance at the HAWK signal at SR 273 and Freedom Trail, RK&K 
observed pedestrian behavior at the “typical” traffic signal at SR 7 and Skyline Drive/Stoney 
Batter Road. The “typical” signalized intersection on SR 7 at Skyline Drive has similar 
characteristics to the HAWK on SR 273 at Freedom Trail. The HAWK signal and the “typical” 
signalized intersection are on divided highways, with high speeds, multiple lanes to cross, and a 
large median island. SR 273 has a 2018 AADT of 35,300 vpd, and SR 7 has a 2018 AADT of 
28,300 vpd north of Skyline Drive and 34,400 vpd south of Skyline Drive.  

HAWK Compliance Study                                                                                            May 2020 
Table 16:  

Control Sites Similar to HAWK Signal  
at SR 273 at Freedom Trail 

Pedestrian Compliance 
 

Crossed Correctly Crossed Incorrectly 

Location 

Crossed Correctly Crossed Early Never Activated 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

# (%) 
Delay 
(Sec.) 

SR 273 at  
Freedom Trail 

8 (38%) 44 3 (14%) 12 10 (48%) 13 

SR 7 at 
 Skyline Drive 

93 (83%) 43 5 (4%) 19 14 (13%) 4 

         HAWK Signal                  Traditional Signal 
 

Illegal Left-turn 
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The results from the observations at the SR 273 and Freedom Trail HAWK pedestrian signal 
revealed that only 52% (38%+14%) of pedestrians activated the HAWK signal. Significantly, only 
38% of the pedestrians waited for the HAWK signal to activate before crossing. In comparison, at 
the signalized control location, 87% (83%+4%) activated the signal and 83% of them waited for 
the WALK indication before crossing.  

During the field observations, field staff recorded whether the pedestrians crossing the major 
roadway crossed at the marked crosswalk or outside of it. The field observers also kept track of 
gap acceptance. Specifically, it was assumed that the pedestrian used a safe gap if the 
pedestrian crossed when there was a sufficiently large gap in traffic on the approaching roadway 
that they could easily cross without hurrying. Conversely, it was assumed to be an unsafe 
crossing if there were nearby approaching vehicles while the pedestrian was crossing, that either 
caused the vehicle to slow down or stop or caused the pedestrian(s) to rush across the roadway.  

HAWK Compliance Study                                                                                           May 2020 
Table 17:  

Control Sites Similar to HAWK Signal  
at SR 273 at Freedom Trail 

Crosswalk Use and Gap Acceptance 
 

Crossed at Marked Crosswalk Gap Acceptance 

Location Yes No Safe Gap Unsafe Gap 

SR 273 at  
Freedom Trail 

6 (46%) 7 (54%) 8 (62%) 5 (38%) 

SR 7 at 
 Skyline Drive 

15 (79%) 4 (21%) 16 (84%) 3 (16%) 

         HAWK Signal                  Traditional Signal 
 

The existing traffic signals on SR 273 near the HAWK signal create large platoons on SR 273. 
During the field observations, the majority (62%) of pedestrians that crossed SR 273 outside of 
the pedestrian WALK phase, crossed when there was a large gap in traffic. During the field 
observations, the majority of pedestrians that crossed outside of the WALK phase appeared to 
carefully check for oncoming traffic before they started crossing the roadway. The pedestrians 
treated this crossing as a two (2) stage crossing. The pedestrians checked for approaching traffic 
and then crossed the first set of lanes when there was a large gap in traffic. Subsequently, they 
waited in the middle island and crossed the second set of lanes when there was a large gap in 
traffic on that approach. 

During the field observations, two (2) pedestrians crossed SR 273 just east of the intersection. 
Five (5) pedestrians used the marked crosswalk to cross WB SR 273. However, when they 
crossed EB SR 273, they crossed outside of the marked crosswalk between the median island 
and the bus stop on the southwest corner of the intersection.  

There are existing bus stops with shelters on SR 273. They are located approximately 550 
feet west of the HAWK signal, and approximately 680 feet east of the HAWK signal at Freedom 
Trail. Prior to the installation of the HAWK signal, there were marked crosswalks across SR 273 
with 100 feet of both bus stops. After the HAWK signal was installed, the marked crosswalks 
were removed. Field staff observed pedestrians crossing SR 273 near these former marked 
crosswalks. DelDOT may want to consider relocating the bus stops closer to the HAWK signal.  
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C. Before/After Crash Analysis 

Because the HAWK signal at this location was installed in 2017, there were only two years of 
available crash data after the HAWK installation. Therefore, the number of crashes per year is 
also included in the below table. 

HAWK Compliance Study                                                                                           May 2020 
Table 18:  

SR 273 at Freedom Trail 
Before/After Crash Analysis 

Crash Type 
Crashes Before 

Installation 
(Total / Avg per Yr) 

Crashes After 
Installation 

(Total / Avg per Yr) 

Property Damage Only Crashes 11 / 3.7 4 / 2 

Personal Injury Crashes 2 / 0.7 1 / 0.5 

Fatal Crashes 1 / 0.3 0 / 0 

Total Crashes 14 / 4.7 5 / 2.5 

Total Pedestrian/Bicyclist Crashes 1 P / 0.3 P 0 / 0 

Total HAWK-Related Crashes - 1 / 0.5 

 

Overall, the total crash rate (number of crashes/year) within 0.1 mile of the HAWK signal 
decreased by 46% from the three (3) years before the HAWK signal installation to the two (2) 
years after its installation. No pedestrian or bicyclist crashes occurred after the installation. 

There was one (1) crash that occurred after the HAWK signal installation that was directly 
attributable to the new signal: It was a rear-end property damage only crash that occurred at the 
HAWK signal, where the following vehicle did not notice the leading vehicle stopped at the red 
signal.  

It should be noted that the pedestrian crash that occurred before the HAWK signal installation 
was the result of two (2) pedestrians who crossed SR 273 at night under the influence of alcohol. 
A vehicle struck the pedestrians and fled the scene. 
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X. Summary 

Since 2010, DelDOT has installed five (5) pedestrian hybrid beacons, also known as High-
intensity Activated crossWalK (HAWK) beacons, throughout the state. These HAWK beacons 
were installed primarily with the intent of improving pedestrian safety. This study, and similar prior 
studies that have been performed by DelDOT since 2010, were conducted to determine the level 
of compliance motorists and pedestrians exhibit with this relatively new form of traffic control in 
the State of Delaware. 

The current study examined both pedestrian and motorists’ compliance at all five (5) of the 
HAWK signals in Delaware. Comparisons were made with data and observations made at these 
signals in prior years, which in some locations included as many as five (5) different previous 
studies. Additionally, in 2019, observations of pedestrian compliance were also conducted at 
several “traditional” signalized intersections to serve as a control group for purposes of 
comparison with the HAWK signals.  

The study found a wide range of behavior on the part of both motorists and pedestrians at the 
HAWK signals. Perhaps the most important statistic in terms of pedestrian safety at a traffic 
signal is motorists’ compliance with the red signal upon arrival at the intersection (which is when 
pedestrians have the WALK signal and are most likely to be in the intersection). In other words, 
the percentage of motorists that stop when the signal turns red, and in the case of a HAWK 
signal, come to a stop before proceeding with caution during the flashing red phase. During the 
2019 observations, motorists’ compliance with the red HAWK signals ranged from a high of 92% 
(SR 72 at Farm Lane) to a low of only 59% (SR 1 at Rehoboth Avenue). This means that at SR 1 
and Rehoboth Avenue, 41% of the vehicles proceeded through the HAWK signal without stopping 
during either the all-red phase or the flashing red phase.  

Departing the HAWK signals, the study data revealed that many motorists remain unaware 
that they are able to proceed during the flashing red phase as long as it is safe to do so. Between 
12% (SR 1 at Rehoboth Avenue) and 55% (SR 72 at Farm Lane) of the motorists stopped at the 
HAWK signals waited until the signal went completely dark before proceeding, thereby eliminating 
one of the intended benefits of the HAWK signal: to reduce delay to motorists. 

In terms of pedestrian behavior at the HAWK signals, there was also a wide range of observed 
compliance. The percentage of pedestrians who activated the pedestrian signal and crossed 
during the WALK indication ranged from a low of 34% (for those making the second crossing at 
the SR 1/Rehoboth Ave signal) to a high of 81% (for those making the first crossing at the  
SR 1/Holland Glade Road signal). As a comparison, at the “traditional” signals, the pedestrian 
compliance was better, ranging from a low of 61% to a high of 88%. 

It is notable that all five (5) of the HAWK signals in Delaware have been constructed at 
intersections. None have been installed at mid-block locations. Three (3) of them are located at  
4-legged intersections and two (2) of them are located at 3-legged intersections with a continuous 
median passing through the intersection, allowing one direction of travel to remain free flowing 
without any turning movements. This study revealed both operational and safety issues 
associated with HAWK signals being installed at intersections. During the observations at the  
SR 72 at Farm Lane and SR 8 at Heatherfield Way, motorists on the minor street were observed 
exiting their vehicle to manually activate the HAWK signal (by pressing the pedestrian 
pushbutton) to stop traffic on the major street, thereby facilitating their left turn. Field observations 
at the HAWK signal at SR 273 and Freedom Trail revealed that motorists are taking advantage of 
the gap created during the red phase of the HAWK signal to illegally drive around the 
channelizing islands at the intersection to make a left-turn onto SR 273. This illegal movement 
results in the vehicle crossing the crosswalk during the WALK indication.  
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An analysis of total crashes before and after HAWK signal installation was generally 
inconclusive. At two of the intersections, the total crashes decreased by 25% and 46% 
respectively. At the remaining three intersections, the total crashes increased by 27%, 75% and 
114% respectively.   

An analysis of pedestrian and bicyclist crashes before and after HAWK signal installation did 
not find a substantial change in crashes that were related to the HAWK signal. Specifically, at four 
(4) of the five (5) intersections, there were no pedestrian or bicycle crashes reported at the HAWK 
signal intersection during the three (3) years prior to the installation of the HAWK signal. At one of 
these locations, there was one (1) reported bicycle crash after the installation of the signal, 
indicating a net increase in pedestrian and bicyclist crashes after the installation of the HAWK 
signal. At the remaining intersection that had a pedestrian crash prior to the installation of the 
signal, the pedestrian that was struck was under the influence of alcohol. There have been no 
further pedestrian crashes at that location since the construction of the HAWK signal. 

Narratives from the crash reports suggest there may be motorist confusion regarding the 
HAWK signals, with one driver stating he was unfamiliar with HAWK signals because he was 
from out of town and another driver stating she had a green light despite her side-street approach 
lacking any signal indications.  
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XI. Recommendations 

Based on the observed motorist behavior at several of the HAWK signals, combined with the 
generally poor pedestrian compliance at the HAWK signals, especially when compared to similar 
“traditional” intersections, as well as crash data that showed almost no change in 
pedestrian/bicycle crashes, it is recommended that HAWK signals no longer be installed at 
intersections in Delaware. It is also recommended that DelDOT study the five (5) HAWK 
signals that are currently located at intersections for potential conversion to a full traffic 
signal or Rectangular Rapid Flash Beacons (RRFB’s). This recommendation does not apply 
to HAWK signals installed at mid-block locations, as there are no such examples in Delaware.  

A number of the pedestrian compliance observations in this study are related to the width of 
the crossings. At two of the locations, the road is so wide that the HAWK signals/traffic signals in 
each direction operate independently of each other, creating a two-stage pedestrian crossing.  

During the field observations at the HAWK signals on SR 1 at Holland Glade Road and 
Rehoboth Avenue in 2016 and 2017, pedestrians appeared to become impatient after waiting to 
cross the first set of lanes and appeared to be less likely to activate or wait for the HAWK signal 
to cross the second set of lanes. The field observations completed in 2019 appeared to confirm 
this. The field observations showed a noticeable decrease in compliance from the first stage to 
the second stage crossing at the HAWK pedestrian signal at Holland Glade Road (81% to 64%, 
respectively). The field observations at the HAWK signal at SR 1 and Rehoboth Avenue showed 
a similar decrease in pedestrian compliance between the eastbound direction (56%) and the 
westbound direction (34%) when pedestrians had already waited for the WALK phase to cross 
NB SR 1.  

The results from the compliance study at the HAWK signal at SR 1 and Holland Glade Road 
also revealed several conflicts between pedestrians, bicycles, and motor vehicles. When the 
Tanger Outlets were busy, the HAWK signal for both sets of lanes were activated at the same 
time. When this occurred, pedestrians attempted to cross both crossings at the same time, 
despite the fact that neither signal is timed to provide sufficient time to cross both crossings 
simultaneously. This resulted in the pedestrian starting to cross the second set of lanes during the 
clearance interval. In some cases, pedestrians were still in the travel lane when the HAWK signal 
deactivated. This is a potential safety issue, because vehicles in the rightmost lane may not see 
the pedestrians crossing.   

Based on these observations, crash history, and poor motor vehicle and pedestrian 
compliance, particularly at the HAWK signals on SR 1 at Holland Glade Road and Rehoboth 
Avenue, it is recommended that HAWK signals should not be installed on multilane 
roadways with more than two (2) lanes in each direction unless the signals are timed to 
permit a single stage pedestrian crossing. Similarly, it is recommended that HAWK signals 
should not be installed at locations with wide medians requiring a two-stage pedestrian 
crossing.  

Finally, there is experimental research being conducted to use passive detectors (infrared, 
microwave, pressure sensors) to activate the pedestrian phase at traffic signals. FHWA and the 
Pedestrian and Bicycle Information Center have listed passive detection as a possible safety 
countermeasure and improvement option(13,14).   Some of these devices track the pedestrian and 
can extend the walk interval for slower pedestrians. The devices may also be able to shorten the 
pedestrian interval or cancel a call if the pedestrian crosses early. Passive detection may improve 
pedestrian compliance and may also improve motorists’ compliance at HAWK signals. While 
these devices are still experimental and their reliability is still being reviewed, it is 
recommended that DelDOT monitor the studies related to the use of passive detectors at 
HAWK signals and, if they are found to be safe and effective, consider integrating them 
into any current/future HAWK signals in Delaware.   
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MEMORANDUM 
 
TO: Mark Luszcz  

FROM: Órla H. Pease  

DATE: 11/8/2012 

RE: Route 72 / Farm Lane HAWK Observations – POST implementation of changes 
to intersection 

CC: Erik Schmidt; Scott Diehl; Jay Etzel; Lisa Delyaur 

The purpose of this study was to evaluate driver compliance after physical changes were 
implemented at the intersection of Route 72 and Farm Lane.  On Friday, October 10, 2012, 
Urban observed driver reactions to the HAWK signal at the intersection of Route 72 and Farm 
Lane while classes were in session for the fall semester at the University of Delaware.  
Observations were made from 7:00 AM to 9:00 AM, 10:00 AM to 2:00 PM and 2:45 PM to 4:30 
PM.  Driver reaction to the signal was documented for arrival and departure, along with severity 
of red light running.  
 
The changes that were made at the intersection in September 2012 include restriping, adding 
additional HAWK signal faces and changing the flashing yellow phase timing. The previous lane 
configuration on both northbound and southbound approaches included one shared left-thru-
right lane with a wide shoulder. The new striping for these approaches consist of a left turn lane, 
a shared thru-right lane and a 5-foot bicycle lane with no shoulder. The bicycle lanes in both 
directions extend beyond the intersection and continue along the corridor. Previously, two 
HAWK signal faces were fixed to the mast arm in each direction, with no supplemental signal 
faces. There are now a total of five (5) HAWK signal faces for each approach, with three (3) 
fixed to the mast arm, one (1) fixed to the mast arm pole and one (1) supplemental signal head 
and pole installed on the opposite side of the road. The new stop bar striping extends to the 
curb in both directions, which previously did not include the shoulder. 
 
The signal phases were updated to the following timing sequence: 
 

1. Flashing Yellow for 6 seconds (previously 8.5 seconds) 
2. Solid Yellow for 5.5 seconds (same) 
3. Steady Red for 5 seconds (same) 
4. Steady Red plus pedestrian Walk for 7 seconds (same) 
5. Flashing Red plus pedestrian Flashing Don’t Walk for 17 seconds (same) 
6. Dark (off) 

 
Compliance with the steady red signal is 78% and compliance with the flashing red signal is 
30%.  These values are improved from previous observations, which averaged 64% compliance 
with the steady red signal and 28% with the flashing red signal.  Figure 2 shows the red light 
compliance over time.  As can been seen, the data and trend line indicate that compliance is 
steadily improving, although the latest results showed a clear improvement in the trend line.  
The results of the severity of red light running indicate 4% of the southbound vehicles and 11% 

URBAN ENGINEERS, INC. 
Colwick Business Center 
2 Penns Way, Suite 309 
New Castle, DE 19720 
Telephone:   (302) 689 0260 
Facsimile :   (302) 689 0261 
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of the northbound vehicles that run the steady red light do so after the pedestrian gets the 
flashing walk symbol. It should be noted that this occurred only between 10:30 AM and 12:30 
PM.  Previously this type of behavior was observed during all time periods.  Detailed results are 
provided in the attached table. 
 
Key observations that were noted on the date of the study include: 
 

••  Increased student usage (25 students compared to 15 students, previously). 
••  Much fewer instances of verbal frustration from passing motorists. 
••  No accidents were observed. 
••  Much fewer instances of hard stopping for the steady red signal. 
••  Heavy trucks turning pose much less of a safety concern. 
••  No DART buses or City of Newark municipal trucks were observed running red, as 

observed during previous studies. 
 
Some observations that were noted that were consistent with previous days include: 
 

••  Drivers on the unsignalized approaches sometimes get out of their vehicles to hit the 
button and make vehicles stop on Route 72. 

••  The majority of drivers do not know what to do on flashing red. 
 
In conclusion, the recent changes to the intersection have addressed many of the safety 
concerns from previous studies. The addition of turn lanes and bike lanes have reduced the 
safety concerns for vehicles passing turning vehicles and using the shoulder as a thru lane. The 
addition of supplemental signal heads seems to have increased awareness of the signal as well 
as driver compliance, as shown in the graphs. Although compliance has improved, it is 
recommended to continue with public outreach and police enforcement to increase compliance. 



10-10-12

SB NB

Start Time
Button 
Pushed

Stopped 
Properly 
On Y/R Ran Red

Stop On 
Flashing 

Red

Ran 
Flashing 

Red
Used FR 
Correctly

Wait For 
Dark

Go on 
Dark 

Correctly
Go Dark 

Confused

Stopped 
Properly 
On Y/R Ran Red

Stop On 
Flashing 

Red

Ran 
Flashing 

Red
Used FR 
Correctly

Wait For 
Dark

Go on 
Dark 

Correctly
Go Dark 

Confused

Running 
Red 

During 
Walk

Running 
Red 

During 
Walk

7:15 AM 9 8 5 3 0 4 8 0 0 12 1 2 0 4 9 0 0 0 0
7:30 AM 10 8 2 2 0 2 7 2 0 12 4 4 0 7 8 1 0 0 0
7:45 AM 4 3 0 2 2 3 1 2 0 3 1 3 2 4 1 0 1 0 0
8:00 AM 6 4 0 3 2 2 2 1 2 5 2 3 1 3 3 1 1 0 0
8:15 AM 4 2 1 3 0 0 4 1 0 5 2 2 0 2 5 1 0 0 0
8:30 AM 7 5 1 4 0 3 4 2 1 7 2 4 0 5 4 1 2 0 0
8:45 AM 7 5 0 2 0 0 5 0 2 8 1 2 0 2 5 0 3 0 0

AM 47 35 9 19 4 14 31 8 5 52 13 20 3 27 35 4 7 0 0
80% 20% 83% 17% 31% 69% 62% 38% 80% 20% 87% 13% 44% 56% 36% 64% 0% 0% *

10:00 AM 7 6 3 3 0 2 6 0 1 5 5 0 0 0 4 0 1 0 0
10:15 AM 10 5 0 8 0 4 6 3 3 7 1 2 0 0 5 0 4 0 0
10:30 AM 10 11 0 6 2 8 8 2 2 7 6 10 1 6 9 3 1 2 2
10:45 AM 11 10 2 3 1 4 7 1 2 7 2 8 0 5 7 4 2 0 1
11:00 AM 11 9 2 4 1 3 8 0 1 8 4 3 1 2 9 0 0 0 2
11:15 AM 8 8 0 0 0 0 10 0 0 5 1 3 0 0 9 1 0 0 0
12:15 PM 11 7 0 3 0 1 9 0 1 6 0 5 0 2 8 1 1 0 0
12:30 PM 8 5 2 5 0 1 7 1 3 6 4 3 1 3 6 1 2 0 1
12:45 PM 8 8 0 2 0 4 6 2 1 6 2 5 0 2 6 1 2 0 0
1:00 PM 8 5 3 9 0 7 6 3 0 6 0 3 0 3 5 1 1 0 0
1:15 PM 7 7 2 2 3 3 5 1 1 5 3 2 2 1 5 1 1 0 0
1:30 PM 7 8 3 2 0 3 6 0 0 2 0 3 0 0 4 2 1 0 0

MID 57 89 17 47 7 40 84 13 15 70 28 47 5 24 77 15 16 2 6
84% 16% 87% 13% 32% 68% 46% 54% 71% 29% 90% 10% 24% 76% 48% 52% 4% 11% *

2:45 PM 10 9 0 0 0 0 9 0 0 11 4 2 0 1 11 0 0 0 0
3:00 PM 4 5 0 0 0 0 4 0 1 3 1 1 0 0 4 0 1 0 0
3:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 PM 9 9 2 0 0 1 6 1 1 9 4 1 0 1 6 1 1 0 0
3:45 PM 6 6 4 2 0 3 5 1 1 5 2 3 0 1 8 0 0 0 0
4:00 PM 5 2 1 6 0 5 3 3 0 4 2 3 1 4 3 3 0 0 0

PM 34 31 7 8 0 9 27 5 3 32 13 10 1 7 32 4 2 0 0
82% 18% 100% 0% 25% 75% 63% 38% 71% 29% 91% 9% 18% 82% 67% 33% 0% 0% *

TOTALS 138 155 33 74 11 63 142 26 23 154 54 77 9 58 144 23 25 2 6
82% 18% 87% 13% 31% 69% 53% 47% 74% 26% 90% 10% 29% 71% 48% 52% 1% 4% *

* Percentage of Severe Red Light
  Running per Ped Phase Activation

SB Compliance 155 33 63 142
NB Compliance 154 54 58 144
Overall Compliance 309 87 121 286

78% 22% 30% 70%

Steady Red Flashing Red

Southbound Arrivals Southbound Departures Northbound Arrivals Northbound Departures

Urban Engineers, Inc.
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Combined Running Red Light
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Southbound Running Red Light
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Northbound Waited for Dark
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Combined Understanding Flashing Red
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Southbound Understanding Flashing Red
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Northbound Understanding Flashing Red
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Combined Waited for Dark
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Southbound Waited for Dark
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Northbound Running Red Light
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HAWK Signal Observation – DE Route 72 

Date Completed: 11/6/13 

Weather: Daylight / Clear / Dry 

Time: 12:30pm – 4:00pm 

(The time of the observation was determined by the Aggregate Building classes that were in session.  The data was 

collected starting a half an hour before the start of class to a half an hour after class let out.) 

Conducted By:  Shawn Kemp / Chris McNelis  

Field Notes: 

 Pedestrians – There were 21 pedestrians that were noted crossing DE Route 72.  Of the 21 

counted, 2 pedestrians did not wait for the HAWK signal before crossing. 

 

 Vehicles – There were 11 total vehicles accessing the Aggregate Building during the observation. 

 

 Traffic Conflicts – Traffic operation was observed, including any near misses or accidents.  There 

were 2 instances where rear end accidents nearly occurred.  Both times were with a vehicle 

stopped for the red light, and a second vehicle approaching the HAWK signal, with the driver 

slamming on their brakes and stopping just before contact.  

 

 Confusion – During the observation, it did appear that the Safety Vest worn by the tech pushing 

the button did cause some confusion with the drivers stopped at the signal.  On a few occasions, 

the drivers waited after the signal went completely dark, looking at the tech as if to wait for 

them to be told what to do. 

 











Delaware Department of Transportation  HAWK Compliance Study Summary 
  May 3, 2017 
 
Observations of motorist behavior at the HAWK signals on SR 72 at Farm Lane were conducted on 

Wednesday, May 3, 2017.   Field staff recorded whether motorists stopped for the HAWK signal when it 

was solid red and when it was flashing red.  They also recorded if motorists were confused about when 

they were allowed to proceed on flashing red or when the signal had deactivated. 

HAWK Compliance Study 
SR 72 at Farm Lane 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

67 86 138 2 18 60 2 77 1 

 

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   
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HAWK Compliance Studies 
SR 8 at Heatherfield Way 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











Delaware Department of Transportation  HAWK Compliance Study Summary 

  October 6, 2016 

 

Observations of motorist behavior at the HAWK signals on Forrest Avenue were conducted on the 

following dates: 9/15/2016, 9/22/2016, 9/28/2016, 10/6/2016.    Field staff recorded whether motorists 

stopped for the HAWK signal when it was solid red and when it was flashing red.  They also recorded if 

motorists were confused about when they were allowed to proceed on flashing red or when the signal had 

deactivated. 

HAWK Compliance Study 
Dover High School 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

41 72 64 7 3 20 3 69 0 

 

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   

 



Delaware Department of Transportation  HAWK Compliance Study Summary 
  October 10, 2017 
 
Observations of motorist behavior at the HAWK signals on SR 8, at Heatherfield Way, were conducted on 

the following dates: Thursday, October 5, 2017 and Tuesday, October 10, 2017.   Field staff recorded 

whether motorists stopped for the HAWK signal when it was solid red and when it was flashing red.  They 

also recorded if motorists were confused about when they were allowed to proceed on flashing red or 

when the signal had deactivated. 

HAWK Compliance Study 
SR 8 at Heatherfield Way 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

28 42 52 4 5 20 4 30 1 

 

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   

 



HAWK Compliance Study 

Vehicle Observations

SR 8 at Heatherfield Way

(April 2019)

4/10/2020

DelDOT Traffic

During During

All-red Walk

52 46 2 0 4 46 26 0 19 1

88% 4% 0% 8% 57% 0% 41% 2%

SR 8 at Heatherfield Way

Vehicle Observations

(April 2019)

Vehicle Arrival Vehicle Departure

Total

Vehicle 

Stopped for 

signal

Vehicle Disregarded signal

Total 

Departures

Correct Action Incorrect Action

(During Pedestrian Phase)

During 

Flashing Red

Vehicle 

Proceeded on 

Flashing Red

Vehicle 

Proceeded 

After Ped 

Cleared 

Crosswalk

Vehicle 

Proceeded 

During Dark 

Signal

Motorist 

Appeared 

Confused*



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 17 39.5% 29 0 - 0 - 17 100.0% 0 0.0%

Crossed Early (Group 2) 8 18.6% 17 6 75.0% 2 25.0% 6 75.0% 2 25.0%

Never Activated (Group 3) 18 41.9% 15 12 66.7% 6 33.3% 13 72.2% 5 27.8%

Total 43

Group 2 & 3 combined 26 60.5% 18 69.2% 8 30.8% 19 73.1% 7 26.9%

SR 8 at Heatherfield Way 

Pedestrian Observations

(April 2019)

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 21 75.0% 55 0 #DIV/0! 0 #DIV/0! 21 100.0% 0 0.0%

Crossed Early (Group 2) 2 7.1% 13 1 50.0% 1 50.0% 2 100.0% 0 0.0%

Never Activated (Group 3) 5 17.9% 3 3 60.0% 2 40.0% 3 60.0% 2 40.0%

Total 28

Group 2 & 3 combines 7 25.0% 4 57.1% 3 42.9% 5 71.4% 2 28.6%

Chapman Road at Salem Church Road

Pedestrian Observations

(May 2019)

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 27 79.4% 54 0 #DIV/0! 0 #DIV/0! 27 100.0% 0 0.0%

Crossed Early (Group 2) 2 5.9% 19 2 100.0% 0 0.0% 2 100.0% 0 0.0%

Never Activated (Group 3) 5 14.7% 9 4 80.0% 1 20.0% 4 80.0% 1 20.0%

Total 34

Group 2 & 3 combines 7 20.6% 6 85.7% 1 14.3% 6 85.7% 1 14.3%

SR 8 at Kenton Road 

Pedestrian Observations

(April 2019)

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 158 74.9% 53 0 #DIV/0! 0 #DIV/0! 152 96.2% 6 3.8%

Crossed Early (Group 2) 25 11.8% 28 19 76.0% 6 24.0% 23 92.0% 2 8.0%

Never Activated (Group 3) 28 13.3% 23 22 78.6% 6 21.4% 27 96.4% 1 3.6%

Total 211

Group 2 & 3 combines 53 25.1% 41 77.4% 12 22.6% 50 94.3% 3 5.7%

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?

Cleveland Avenue at Papermill Road

Pedestrian Observations

(April 2019)



APPENDIX C 
 

HAWK Compliance Studies 
SR 1 at Rehoboth Avenue 



Delaware Department of Transportation  HAWK Compliance Study Summary 

  August 19, 2016 

 

Observations of motorist behavior at the HAWK signal on DE Route 1 at its intersection with Rehoboth 

Avenue were conducted on Friday, August 12, 2016 and Friday, August 19, 2016.   Field staff recorded 

whether motorists stopped for the HAWK signal when it was solid red and when it was flashing red.  They 

also recorded if motorists were confused about when they were allowed to proceed on flashing red or 

when the signal had deactivated. 

HAWK Compliance Study 
 DE Route 1 (Coastal Highway) at Rehoboth Avenue 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

68 96 127 27 6 28 8 91 2 

Note: Three (3) vehicles ran the red light during pedestrian walk phase.  

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   

 



Delaware Department of Transportation  HAWK Compliance Study Summary 
  July 19, 2017 
 
Observations of motorist behavior at the HAWK signals on SR 1 at its intersection with Rehoboth Avenue 

were conducted on Tuesday, July 11, 2017 and Wednesday, July 19, 2017.   Field staff recorded whether 

motorists stopped for the HAWK signal when it was solid red and when it was flashing red.  They also 

recorded if motorists were confused about when they were allowed to proceed on flashing red or when 

the signal had deactivated. 

HAWK Compliance Study 
SR 1 (Coastal Highway) at Rehoboth Avenue 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

100 82 131 24 58 86 15 34 1 

Note: One (1) vehicle ran the red light during pedestrian walk phase. 

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   

 



HAWK Compliance Study 

Vehicle Observations

SR 1 at Rehoboth Avenue

(August 2019)

4/10/2020

DelDOT Traffic

During During

All-red Walk

152 90 15 6 41 95 65 19 11 0

59% 10% 4% 27% 68% 20% 12% 0%

SR1 at Rehoboth Avenue

Vehicle Observations

(August 2019)

Vehicle Arrival Vehicle Departure

Total

Vehicle 

Stopped for 

signal

Vehicle Disregarded signal

Total 

Departures

Correct Action Incorrect Action

(During Pedestrian Phase)

During 

Flashing Red

Vehicle 

Proceeded on 

Flashing Red

Vehicle 

Proceeded 

After Ped 

Cleared 

Crosswalk

Vehicle 

Proceeded 

During Dark 

Signal

Motorist 

Appeared 

Confused*



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 29 55.8% 57 0 #DIV/0! 0 #DIV/0! 29 100.0% 0 0.0%

Crossed Early (Group 2) 9 17.3% 34 9 100.0% 0 0.0% 9 100.0% 0 0.0%

Crossed Late (Group 3) 0 0.0% 0 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!

Never Activated (Group 4) 14 26.9% 6 11 78.6% 3 21.4% 11 78.6% 3 21.4%

Total 52 100.0% 20 87.0% 3 13.0% 49 94.2% 3 5.8%

Group 2 & 4 combined 23 20 3 20 3

Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 10 34.5% 57 0 #DIV/0! 0 #DIV/0! 10 100.0% 0 0.0%

Crossed Early (Group 2) 11 37.9% 32 11 100.0% 0 0.0% 11 100.0% 0 0.0%

Crossed Late (Group 3) 0 0.0% 0 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!

Never Activated (Group 4) 8 27.6% 9 7 87.5% 1 12.5% 7 87.5% 1 12.5%

Total 29 100.0% 18 #DIV/0! 1 5.3% 28 96.6% 1 3.4%

Group 2 & 4 combined 19 18 1 18 1

SR 1 at Rehoboth Avenue

Pedestrian Observations - WB Direction 

(August 2019)

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?

SR 1 at Rehoboth Avenue

Pedestrian Observations - EB Direction 

(August 2019)



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 71 65.1% 44 0 #DIV/0! 0 #DIV/0! 71 100.0% 0 0.0%

Crossed Early (Group 2) 12 11.0% 30 11 91.7% 1 8.3% 12 100.0% 0 0.0%

Crossed Late (Group 3) 14 12.8% 0 14 100.0% 0 0.0% 14 100.0% 0 0.0%

Never Activated (Group 4) 12 11.0% 5 11 91.7% 1 8.3% 11 91.7% 1 8.3%

Total 109 36 2 108 1

Group 2, 3, 4 combined 38 36 94.7% 2 5.3% 37 97.4% 1 2.6%

SR 1 at Westway Avenue

Pedestrian Observations

(August 2019)

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 41 67.2% 45 0 #DIV/0! 0 #DIV/0! 41 100.0% 0 0.0%

Crossed Early (Group 2) 8 13.1% 30 7 87.5% 1 12.5% 8 100.0% 0 0.0%

Crossed Late (Group 3) 1 1.6% 0 1 100.0% 0 0.0% 1 100.0% 0 0.0%

Never Activated (Group 4) 11 18.0% 4 7 63.6% 4 36.4% 9 81.8% 2 18.2%

Total 61 15 5 59 2

Group 2, 3, 4 combined 20 15 75.0% 5 25.0% 18 90.0% 2 10.0%

SR 1 at Evergreen Road

Pedestrian Observations 

(August 2019)

Breakdown Wait 

Time

Was there a safe gap in traffic Did pedestrians use the crosswalk?
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HAWK Compliance Study 
SR 1 at Holland Glade Road 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Delaware Department of Transportation  HAWK Compliance Study Summary 

  August 16, 2016 

 

Observations of motorist behavior at the HAWK signals on DE Route 1 at the Tanger Outlets were 

conducted on Tuesday, July 26, 2016.   Field staff recorded whether motorists stopped for the HAWK 

signal when it was solid red and when it was flashing red.  They also recorded if motorists were confused 

about when they were allowed to proceed on flashing red or when the signal had deactivated. 

HAWK Compliance Study 
 DE Route 1 (Coastal Highway) at Tanger Outlets 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

71 140 81 7 0 33 20 68 0 

 

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   

 



Delaware Department of Transportation  HAWK Compliance Study Summary 
  July 27, 2017 
 
Observations of motorist behavior at the HAWK signals on SR 1 at Holland Glade Drive were conducted 

on Wednesday, July 26, 2017 and Thursday, July 27, 2017.   Field staff recorded whether motorists 

stopped for the HAWK signal when it was solid red and when it was flashing red.  They also recorded if 

motorists were confused about when they were allowed to proceed on flashing red or when the signal had 

deactivated. 

HAWK Compliance Study 
SR 1 (Coastal Highway) at Holland Glade Drive 

Pedestrian 
Actuation 

Count 

Vehicle Arrival Vehicle Departure 

Stop 
Solid Red 

OK 

Stop 
Flashing 
Red OK 

Blow 
Solid 
Red 

Blow 
Flashing 

Red 

Go Flash 
OK 

Go Dark 
OK 

Wait for 
Dark 

Confused 

87 126 175 30 56 100 26 48 1 

Note: Five (5) vehicles ran the red light during pedestrian walk phase. 

Terms 

Pedestrian Actuation Count – HAWK signal actuation by Pedestrian / Bicyclist.  

Stop Solid Red OK – A vehicle stopped when the HAWK signal turned solid red (WALK Phase). 

Stop Flashing Red OK – A vehicle stopped when the HAWK signal was flashing red (Pedestrian 

Clearance Interval).  

Blow Solid Red – A vehicle disregarded the HAWK signal when it was red (i.e. WALK Phase) and 

traveled through the pedestrian crosswalk without stopping. 

Blow Flashing Red – A vehicle disregarded the HAWK signal when it was flashing red (i.e. Pedestrian 

Clearance Phase) and traveled through the pedestrian crosswalk without stopping. 

Go Flash OK –The vehicle stopped for the HAWK signal and proceeded while the HAWK signal was 

flashing red. 

Go Dark OK – The vehicle stopped for the HAWK signal and proceeded after the cycle for the HAWK 

signal was dark. 

Wait for Dark – The cycle for the HAWK signal was complete, but the vehicle continued to wait because 

there were pedestrians still in the crosswalk.   

Confused – The vehicle waited several seconds after the HAWK signal turned dark.   

 



HAWK Compliance Study 

Vehicle Observations

SR 1 at Holland Glade Road

(August 2019)

4/10/2020

DelDOT Traffic

During During

All-red Walk

355 255 26 7 67 253 172 51 28 2

72% 7% 2% 19% 68% 20% 11% 1%

SR 1 at Holland Glade Road

Vehicle Observations

(August 2019)

Vehicle Arrival Vehicle Departure

Total

Vehicle 

Stopped for 

signal

Vehicle Disregarded signal

Total 

Departures

Correct Action Incorrect Action

(During Pedestrian Phase)

During 

Flashing Red

Vehicle 

Proceeded on 

Flashing Red

Vehicle 

Proceeded 

After Ped 

Cleared 

Crosswalk

Vehicle 

Proceeded 

During Dark 

Signal

Motorist 

Appeared 

Confused*



Group # % Total Average Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 30 78.9% 2,468 82 0 #DIV/0! 0 #DIV/0! 28 93.3% 2 6.7%

Crossed Early (Group 2) 7 18.4% 160 23 5 71.4% 2 28.6% 7 100.0% 0 0.0%

Crossed Late (Group 3) 1 12.5% 0 0 0 0.0% 1 100.0% 1 100.0% 0 0.0%

Never Activated (Group 4) 0 0.0% 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!

Crossed Correctly (Group 1) 31 83.8% 2,755 89 0 #DIV/0! 0 #DIV/0! 29 93.5% 2 6.5%

Crossed Early (Group 2) 4 10.8% 86 21 4 100.0% 0 0.0% 3 75.0% 1 25.0%

Crossed Late (Group 3) 0 0.0% 0 0 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!

Never Activated (Group 4) 2 5.4% 0 0 1 50.0% 1 50.0% 0 0.0% 2 100.0%

Crossed Correctly (Group 1) 61 81.3% 5,223 86 0 #DIV/0! 0 #DIV/0! 57 93.4% 4 6.6%

Crossed Early (Group 2) 11 14.7% 246 22 9 81.8% 2 18.2% 10 90.9% 1 9.1%

Crossed Late (Group 3) 1 1.1% 0 0 0 0.0% 1 100.0% 1 100.0% 0 0.0%

Never Activated (Group 4) 2 2.7% 0 0 1 50.0% 1 50.0% 0 0.0% 2 100.0%

Total 75 84.3% 5,469 73 10 71.4% 4 28.6% 68 90.7% 7 9.3%

Group 2, 3, 4 combined 14 10 71.4% 4 28.6% 11 78.6% 3 21.4%

EB Crossing 1

WB Crossing 1

Combined

SR 1 at Holland Glade Road - Pedestrian Observation

Summary of results for EB Crossing 1 and WB Crossing 1

(August 2019)

Breakdown  Wait Time(Seconds) Was there a safe gap in traffic Did pedestrians use the crosswalk?



Group # % Total Average Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 24 63.2% 1,440 60 0 #DIV/0! 0 #DIV/0! 23 95.8% 1 4.2%

Crossed Early (Group 2) 3 7.9% 67 22 2 66.7% 1 33.3% 2 66.7% 1 33.3%

Crossed Late (Group 3) 8 21.1% 0 0 0 0.0% 8 100.0% 8 100.0% 0 0.0%

Never Activated (Group 4) 3 7.9% 8 3 2 66.7% 1 33.3% 1 33.3% 2 66.7%

Crossed Correctly (Group 1) 24 64.9% 1,682 70 0 #DIV/0! 0 #DIV/0! 19 79.2% 5 20.8%

Crossed Early (Group 2) 4 10.8% 106 27 3 75.0% 1 25.0% 4 100.0% 0 0.0%

Crossed Late (Group 3) 4 10.8% 0 0 0 0.0% 4 100.0% 4 100.0% 0 0.0%

Never Activated (Group 4) 5 13.5% 5 1 5 100.0% 0 0.0% 5 100.0% 0 0.0%

Crossed Correctly (Group 1) 48 64.0% 3,122 65 0 #DIV/0! 0 #DIV/0! 42 87.5% 6 12.5%

Crossed Early (Group 2) 7 9.3% 173 25 5 71.4% 2 28.6% 6 85.7% 1 14.3%

Crossed Late (Group 3) 12 16.0% 0 0 0 0.0% 12 100.0% 12 100.0% 0 0.0%

Never Activated (Group 4) 8 10.7% 13 2 7 87.5% 1 12.5% 6 75.0% 2 25.0%

Total 75 3,308 44 12 44.4% 15 55.6% 66 88.0% 9 12.0%

Group 2, 3, 4 combined 27 12 44.4% 15 55.6% 24 88.9% 3 11.1%

EB Crossing 2

WB Crossing 2

Combined

SR 1 at Holland Glade Road - Pedestrian Observations

Summary of results for EB Crossing 2 and WB Crossing 2

(August 2019)

Breakdown  Wait Time(Seconds) Was there a safe gap in traffic Did pedestrians use the crosswalk?



Group # % Total Average Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 14 63.6% 656 47 0 0 14 0

Crossed Early (Group 2) 2 9.1% 121 61 2 100.0% 0 0.0% 2 100.0% 0 0.0%

Never Activated (Group 3) 6 27.3% 3 1 4 66.7% 2 33.3% 4 66.7% 2 33.3%

Crossed Correctly (Group 1) 13 59.1% 776 60 0 0 13 0

Crossed Early (Group 2) 6 27.3% 244 41 6 100.0% 0 0.0% 6 100.0% 0 0.0%

Never Activated (Group 3) 3 13.6% 0 0 2 66.7% 1 33.3% 3 100.0% 0 0.0%

Crossed Correctly (Group 1) 27 61.4% 1,432 53 0 0 27 0

Crossed Early (Group 2) 8 18.2% 365 46 8 100.0% 0 0.0% 8 100.0% 0 0.0%

Never Activated (Group 3) 9 20.5% 3 0 6 66.7% 3 33.3% 7 77.8% 2 22.2%

Total 22

Group 2 & 3 combines 17 14 82.4% 3 17.6% 15 88.2% 2 11.8%

SR 58 at Deltech 

Summary of results for NB Crossing 1 and SB Crossing 1

(May 2019)

Breakdown  Wait Time(Seconds) Was there a safe gap in traffic Did pedestrians use the crosswalk?

NB Crossing 1

SB Crossing 1

Combined



Group # % Total Average Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 16 72.7% 705 44 0 0 15 1

Crossed Early (Group 2) 5 22.7% 98 20 4 80.0% 1 20.0% 5 100.0% 0 0.0%

Never Activated (Group 3) 1 4.5% 0 0 1 100.0% 0 0.0% 1 100.0% 0 0.0%

Crossed Correctly (Group 1) 12 54.5% 955 80 0 0 12 0

Crossed Early (Group 2) 3 13.6% 31 10 2 66.7% 1 33.3% 2 66.7% 1 33.3%

Never Activated (Group 3) 7 31.8% 20 3 4 57.1% 3 42.9% 6 85.7% 1 14.3%

Crossed Correctly (Group 1) 28 63.6% 1,660 59 0 0 27 1

Crossed Early (Group 2) 8 18.2% 129 16 6 75.0% 2 25.0% 7 87.5% 1 12.5%

Never Activated (Group 3) 8 18.2% 20 3 5 62.5% 3 37.5% 7 87.5% 1 12.5%

Total 22

Group 2 & 3 combines 16 11 68.8% 5 31.3% 14 87.50% 2 12.5%

NB Crossing 2

SB Crossing 2

Combined

SR 58 at Deltech 

Summary of results for NB Crossing 2 and SB Crossing 2

(May 2019)

Breakdown  Wait Time(Seconds) Was there a safe gap in traffic Did pedestrians use the crosswalk?



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

HAWK Compliance Study  
 SR 273 at Freedom Trail     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HAWK Compliance Study 

Vehicle Observations

SR 273 at Freedom Trail 

(2018 and 2019)

4/10/2020

During During

All-red Walk

49 39 2 0 8 39 31 0 4 4

80% 4% 0% 16% 79% 0% 10% 10%

Vehicle Departure

SR 273 at Freedom Trail

Vehicle Observations

(2018 and 2019)

Vehicle Arrival

Total

Vehicle 

Stopped for 

signal

Vehicle Disregarded signal
Correct Action Incorrect Action

(During Pedestrian Phase)

During 

Flashing Red

Vehicle 

Proceeded on 

Flashing Red

Vehicle 

Proceeded 

After Ped 

Cleared 

Crosswalk

Vehicle 

Proceeded 

During Dark 

Signal

Motorist 

Appeared 

Confused*

Total 

Departures



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 8 38.1% 44 0 0 7 87.5% 1 12.5%

Crossed Early (Group 2) 3 14.3% 12 2 66.7% 1 33.3% 2 66.7% 1 33.3%

Never Activated (Group 3) 10 47.6% 13 6 60.0% 4 40.0% 4 40.0% 6 60.0%

Total 21

Group 2 & 3 combines 13 61.9% 8 61.5% 5 38.5% 6 46.2% 7 53.8%

SR 273 at Freedom Trail 

 Pedestrian Observations

(2018 and 2019)

Did pedestrians use the crosswalk?Breakdown Wait Time

(Seconds)

Was there a safe gap in traffic



Group # % Yes % Yes No % No Yes % Yes No % No

Crossed Correctly (Group 1) 93 83.0% 43 0 0 92 98.9% 1 1.1%

Crossed Early (Group 2) 5 4.5% 19 5 100.0% 0 0.0% 5 100.0% 0 0.0%

Never Activated (Group 3) 14 12.5% 4 11 78.6% 3 21.4% 10 71.4% 4 28.6%

Total 112 100.0%

Group 2 & 3 combined 19 17.0% 16 84.2% 3 15.8% 15 78.9% 4 21.1%

SR 7 at Skyline Drive 

Pedestrian Observations

(April 2019)

Breakdown Wait Time

(Seconds)

Was there a safe gap in traffic Did pedestrians use the crosswalk?



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

Signal Time Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G
 

Signal Construction Plans 
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OVERLAPS

HAWK

HAWK - S119

NEMA PHASING - HAWK

63

P
E

D

(REHOBOTH AVENUE)

SR 1 @ SR 1A

SIGNAL PLAN

BEFORE CONSTRUCTION.

TRAFFIC SIGNAL WILL OCCUR, THE CONTRACTOR SHALL NOTIFY DELDOT TRAFFIC IMMEDIATELY 

MARKOUTS.  IF THE CONTRACTOR PERCEIVES THAT A CONFLICT BETWEEN UTILITIES AND THE 

AND/OR THE APPROPRIATE UTILITY PRIOR TO THE BEGINNING OF CONSTRUCTION FOR THE UTILITY 

NOT BE COMPLETE.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING MISS UTILITY, 

ALL UNDERGROUND AND OVERHEAD UTILITIES SHOWN ON THESE PLANS ARE SCHEMATIC ONLY AND MAY 

ABANDONED.

STANDARD SPECIFICATIONS OR AS DIRECTED BY ENGINEER. EXISTING CONDUIT IS TO BE 

CONDUIT JUNCTION WELLS ARE TO BE REMOVED IN ACCORDANCE WITH SECTION 201 AND 202 OF THE 

DOVER,  DELAWARE.

ALL SIGNAL EQUIPMENT REMOVED FROM A PROJECT IS TO BE RETURNED TO DELDOT TRAFFIC - 

ACCEPTABLE.

TOGETHER WITH APPROVED COUPLINGS.  SET, SCREW, BOLTED, AND COMPRESSION FITTING ARE NOT 

ALL GALVANIZED CONDUIT (GRC) SHALL BE REAMED AND THREADED.  ALL GRC SHALL BE THREADED 

 SYSTEM - 6' x 6' - TO BE INSTALLED IN SR 1 RECEIVING LANES, AS SHOWN.

 MOVEMENTS.

 TYPE #2 - 6' x 25' - TO BE INSTALLED ON NORTHBOUND SR 1 RIGHT-TURN MOVEMENT AND SR 1A

PROPOSED LOOP DETECTORS:

 SYSTEM - 5' x 7' - EASTBOUND SR 1A AND WESTBOUND SR 1A TO NORTHBOUND SR 1.

 TYPE #2 - 6' x 25' - SOUTHBOUND SR 1 LEFT-TURN MOVEMENT. 

 MOVEMENT.

 TYPE #1 - 5' x 7' - SOUTHBOUND SR 1 LEFT-TURN MOVEMENT AND NORTHBOUND SR 1 THROUGH

EXISTING LOOP DETECTORS (TO REMAIN):

3,4,101,2,13-16 5,11 12

REMOVED

SHALL BE

SIGNAL HEADS

*ALL EXISTING
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1.

CLEARANCE INTERVAL ENDS.

THE BEACON REVERTS BACK TO THE DARK CONDITION AFTER THE PEDESTRIAN 

CLEARANCE INTERVAL.

CONCURRENT WITH THE PEDESTRIAN COUNTDOWN INDICATION AND PEDESTRIAN 

THE BEACON CHANGES TO AN ALTERNATING FLASHING RED INDICATION 

PEDESTRIAN WALK INTERVAL.

THE BEACON CHANGES TO A STEADY RED INDICATION CONCURRENT WITH THE 

THE PEDESTRIAN DON'T WALK INDICATION.

THE BEACON CHANGES TO A STEADY YELLOW INDICATION CONCURRENT WITH 

INDICATION CONCURRENT WITH THE PEDESTRIAN DON'T WALK INDICATION.

UPON PEDESTRIAN ACTUATION, THE BEACON DISPLAYS A FLASHING YELLOW 

ACTUATIONS CONCURRENT WITH PEDESTRIAN DON'T WALK INDICATION.

THE PEDESTRIAN HYBRID BEACON REMAINS DARK IN BETWEEN PEDESTRIAN 

R R

Y

1
'

 BUTTON

PEDESTRIAN

   HEAD

PEDESTRIAN

6" APPROX.

PEDESTRIAN POLE ASSEMBLY

14' POLE DESIGN LOADING

NOT TO SCALE

(4) BOLT SLOT

POLE SHAFT

POLE BASE PLATE DETAIL

8
"
 
S

Q
.
 
O

R

12
"
 
S

Q
.

5
.
6

7
"

8
.
5
"

4.5" O.D.

8" B.C. OR

12" B.C.

1
0
'

1
1
'

1
8
"

3
'
8
"

SCALE:  1" = 15'

DETAIL 1

SR 1 SOUTHBOUND

SR 1 NORTHBOUND

SERVICE ROAD

H
E

B
R

O
N
 

R
O

A
D

N

JW

1

JW

1

JW

4

JW

1

JW

1

JW

7
JW

1

JW

1

7

CO 8

CO

18

CO

4

CO

6

CO

3

CO

5

CO

15

CO

14

CO

13

CO

17

CO10

CO

11

CO

12

CO

9

CO JW

4

16

CO

2

CO

1

CO

27

CO

25

CO

28

CO

22

CO

21

CO

26

CO

19

CO

30

CO

29

CO

31

CO

PB

4

PB

4

PB

4

PB

4

PB

3

PB

3

PB

3

PB

4

PB

4

JW

11

JW

11

JW

11

JW

11

24

CO

23

CO

PB

4

PB

4

PB

3

4

CO

2

CO

1

CO

5

CO

6

CO

JW

1

JW

1

JW

1

JW

1

AB

AB

LOOP DETECTOR

INSTALL SYSTEM
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CONDUIT RUN SCHEDULE

* DENOTES EXISTING CONDUIT

B/T/O

B = BORE, T = TRENCH, O = OPEN CUT
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1.

CLEARANCE INTERVAL ENDS.

THE BEACON REVERTS BACK TO THE DARK CONDITION AFTER THE PEDESTRIAN 

CLEARANCE INTERVAL.

CONCURRENT WITH THE PEDESTRIAN COUNTDOWN INDICATION AND PEDESTRIAN 

THE BEACON CHANGES TO AN ALTERNATING FLASHING RED INDICATION 

PEDESTRIAN WALK INTERVAL.

THE BEACON CHANGES TO A STEADY RED INDICATION CONCURRENT WITH THE 

THE PEDESTRIAN DON'T WALK INDICATION.

THE BEACON CHANGES TO A STEADY YELLOW INDICATION CONCURRENT WITH 

INDICATION CONCURRENT WITH THE PEDESTRIAN DON'T WALK INDICATION.

UPON PEDESTRIAN ACTUATION, THE BEACON DISPLAYS A FLASHING YELLOW 

ACTUATIONS CONCURRENT WITH PEDESTRIAN DON'T WALK INDICATION.

THE PEDESTRIAN HYBRID BEACON REMAINS DARK IN BETWEEN PEDESTRIAN 

PEDESTRIAN HYBRID BEACON PHASING
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31 FT
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65 FT

XX FT
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NOTE 7

SEE 

SEE NOTE 7

DETECTOR, TYPE 2

INSTALL LOOP 

DETECTOR, TYPE 2

INSTALL LOOP 
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CROSSWALK

STOP

PROPOSED OVERHEAD SIGNS

(30"x36")
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11
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NOTES:

13.

12.

11.

10.

9.

8.

7.

6.

RECEIVERS, AND SIGNAL HEAD CABLES, AS SHOWN.

AND OPTICOM RECEIVERS AND INSTALL THE PROPOSED SIGNAL HEADS, OPTICOM

DELDOT TRAFFIC SHALL REMOVE THE EXISTING SIGNAL HEADS, SIGNAL HEAD CABLES,

IT INTERCEPTS EXISTING CONDUIT RUN NO. 4 AND PROPOSED CONDUIT RUN NO. 20.

THE CONTRACTOR SHALL INSTALL THE PROPOSED JUNCTION WELL, TYPE 11, SO THAT 

DELDOT TRAFFIC SHALL INSTALL BACKPLATES ON PROPOSED SIGNAL HEADS 6-9.

ALL PEDESTRIAN SIGNALS SHALL CONTAIN COUNTDOWN DISPLAYS.

DELDOT TRAFFIC/TMC SHALL MODIFY SIGNAL PHASING, AS SHOWN.

BRACKETS NOT LESS THAN 7 FEET OR MORE THAN 10 FEET ABOVE SIDEWALK LEVEL.

PEDESTRIAN SIGNAL HEADS SHALL BE MOUNTED WITH THE BOTTOM OF THE SIGNAL HOUSING INCLUDING 

MAXIMUM REACH DISTANCE IS 10 INCHES FROM THE LANDING AREA TO THE FACE OF THE PUSHBUTTON. 

OF 42 TO 48 INCHES ABOVE THE LANDING AREA/SIDEWALK, AND SHALL BE LOCATED SUCH THAT THE 

WITH THE ADJOINING LANDING AREA.  THE PEDESTRIAN PUSHBUTTON SHOULD BE INSTALLED AT A HEIGHT 

SIDEWALK IN ACCORDANCE WITH CURRENT ADA BEST PRACTICES. THESE POLE BASES SHALL BE FLUSH 

IMMEDIATELY ADJACENT TO THE FLAT (50:1 OR FLATTER) LANDING AREA OF THE CURB RAMP OR 

PROPOSED POLE BASES SUPPORTING POLES WITH PEDESTRIAN PUSHBUTTONS SHALL BE CONSTRUCTED 

COMPLETED BY DELDOT OIT.

EXISTING FIBER OPTIC CABLE TO PROPOSED (1) FIBER OPTIC, SINGLE-MODE, 6 CT. CABLE SHALL BE 

THE INSTALLATION OF INNERDUCT, INSTALLATION OF ALL FIBER OPTIC CABLE, AND SPLICING OF THE 

OF THE HEAD IS 11 FEET ABOVE THE GROUND, AS SHOWN IN THE PEDESTRIAN POLE ASSEMBLY DETAIL.

PROPOSED SIGNAL HEADS 6 AND 9 SHALL BE MOUNTED ON A PEDESTRIAN POLE SO THAT THE BOTTOM 

SEE NOTE 13

SEE NOTE 13

NEW (2) 5/#14], [NEW (2) 4/#14], [NEW (1) FIBER OPTIC, SINGLE-MODE, 6 CT.], [NEW (1) #6 GROUND]

[NEW (1) 2/#8 U.F. W/GROUND - LOAD SIDE]

[NEW (1) 2/#8 U.F. W/GROUND - LOAD SIDE]

[NEW (1) 2/#8 U.F. W/GROUND - LINE SIDE]

[NEW (1) 5/#14], [NEW (1) 4/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) 4/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) 4/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (2) 2/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) 9/#14], [NEW (1) #6 GROUND]

[NEW (2) 2/#14], [NEW (1) #6 GROUND]

EX. (1) FIBER OPTIC, SINGLE-MODE, 24 CT.

EX. (1) FIBER OPTIC, SINGLE-MODE 24 CT., EX. (1) FIBER OPTIC, SINGLE-MODE, 48 CT.

EX. (1) COMM. CABLE, EX. (1) FIBER OPTIC, SINGLE-MODE, 12 CT.,

EX. (2) LIGHTING CABLES, <REMOVE EX. (1) 2/#8 U.F. W/GROUND>

EX. (2) LIGHTING CABLES, <REMOVE EX. (1) 2/#8 U.F. W/GROUND>

EX. (2) LIGHTING CABLES, <REMOVE EX. (1) 2/#8 U.F. W/GROUND>

EX. (2) LIGHTING CABLES, EX. (1) 4/#18, <REMOVE EX. (1) 2/#8 U.F. W/GROUND>

EX. (1) COMM. CABLE, EX. (1) FIBER OPTIC, SINGLE-MODE, 48 CT., EX. (1) 4/#18

EX. (1) FIBER OPTIC, SINGLE-MODE, 12 CT., EX. (1) FIBER OPTIC, SINGLE-MODE, 24 CT.,

EX. (1) 4/#18

EX. (3) 4/#18, [NEW (2) 5/#14], [NEW (2) 4/#14], [NEW (1) #6 GROUND]

EX. (1) 4/#18

EX. (1) COMM. CABLE, EX. (1) FIBER OPTIC, SINGLE-MODE, 48 CT.

EX. (1) FIBER OPTIC, SINGLE-MODE, 12 CT., EX. (1) FIBER OPTIC, SINGLE-MODE, 24 CT.,

EX. (1) 4/#18

[NEW (1) FIBER OPTIC, SINGLE-MODE, 6 CT.], [NEW (2) #6 GROUND]

EX. (2) COMM. CABLES, [NEW (3) 5/#14], [NEW (4) 2/#14], [NEW (2) 4/#14],

EX. (6) 4/#18, EX. (2) FIBER OPTIC, SINGLE-MODE, 12 CT., EX. (1) FIBER OPTIC, SINGLE-MODE, 24 CT.,

<REMOVE EX. (1) 4/#18>, [NEW (2) 2/#14], [NEW (1) 5/#14], [NEW (1) #6 GROUND]

[NEW (1) #6 GROUND]

<REMOVE EX. (2) 16/#14, EX. (3) 4/#18>, [NEW (1) 9/#14], [NEW (2) 16/#14], [NEW (4) 4/#18],

EX. (2) LIGHTING CABLES

<REMOVE EX. (2) 4/#18>, [NEW (7) 2/#14], [NEW (7) 5/#14], [NEW (2) 4/#14], [NEW (2) #6 GROUND]

EX. (2) FIBER OPTIC, SINGLE-MODE, 12 CT., EX. (2) COMM. CABLES, EX. (7) 4/#18 - TO REMAIN,

[NEW (2) 9/#14], [NEW (1) #6 GROUND]

EX. (1) 4/#18, EX. (2) LIGHTING CABLES, <REMOVE EX. (1) 2/#8 U.F. W/GROUND>,

NEUTRAL @ 26'-2"

PRIMARY @ 32'-3"
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REMOVE BY OTHERS

PROPOSED SIGNAL POLE BASE

SHEET NO.
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PROPOSED LOOP DETECTOR

(TYPE 1 OR 2)
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ALL PROPOSED SIGNAL POLES ARE DELDOT MAST ARMS.

BEFORE CONSTRUCTION.

TRAFFIC SIGNAL WILL OCCUR, THE CONTRACTOR SHALL NOTIFY DELDOT TRAFFIC IMMEDIATELY 

MARKOUTS.  IF THE CONTRACTOR PERCEIVES THAT A CONFLICT BETWEEN UTILITIES AND THE 

AND/OR THE APPROPRIATE UTILITY PRIOR TO THE BEGINNING OF CONSTRUCTION FOR THE UTILITY 

NOT BE COMPLETE.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING MISS UTILITY, 

ALL UNDERGROUND AND OVERHEAD UTILITIES SHOWN ON THESE PLANS ARE SCHEMATIC ONLY AND MAY 

ABANDONED.

STANDARD SPECIFICATIONS OR AS DIRECTED BY ENGINEER. EXISTING CONDUIT IS TO BE 

CONDUIT JUNCTION WELLS ARE TO BE REMOVED IN ACCORDANCE WITH SECTION 201 AND 202 OF THE 

DOVER,  DELAWARE.

ALL SIGNAL EQUIPMENT REMOVED FROM A PROJECT IS TO BE RETURNED TO DELDOT TRAFFIC - 

ACCEPTABLE.

TOGETHER WITH APPROVED COUPLINGS.  SET, SCREW, BOLTED, AND COMPRESSION FITTING ARE NOT 

ALL GALVANIZED CONDUIT (GRC) SHALL BE REAMED AND THREADED.  ALL GRC SHALL BE THREADED 

 SYSTEM - 6' x 6' - TO BE INSTALLED IN SR 1 RECEIVING LANES, AS SHOWN. 

PROPOSED LOOP DETECTORS;

HOLLAND GLADE ROAD

SR 1 @

SIGNAL PLAN

PEDESTRIAN HYBRID BEACON

(SEE NOTE 12)

BACKPLATES

PHASING NOTES

 

1 2
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NEMA PHASING

2.  PHASES ASSOCIATED BY A DASHED LINE WILL OPERATE CONCURRENTLY.

1.   PHASES ASSOCIATED BY A SOLID LINE WILL NOT OPERATE CONCURRENTLY.
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1.

CLEARANCE INTERVAL ENDS.

THE BEACON REVERTS BACK TO THE DARK CONDITION AFTER THE PEDESTRIAN 

CLEARANCE INTERVAL.

CONCURRENT WITH THE PEDESTRIAN COUNTDOWN INDICATION AND PEDESTRIAN 

THE BEACON CHANGES TO AN ALTERNATING FLASHING RED INDICATION 

PEDESTRIAN WALK INTERVAL.

THE BEACON CHANGES TO A STEADY RED INDICATION CONCURRENT WITH THE 

THE PEDESTRIAN DON'T WALK INDICATION.

THE BEACON CHANGES TO A STEADY YELLOW INDICATION CONCURRENT WITH 

INDICATION CONCURRENT WITH THE PEDESTRIAN DON'T WALK INDICATION.

UPON PEDESTRIAN ACTUATION, THE BEACON DISPLAYS A FLASHING YELLOW 

ACTUATIONS CONCURRENT WITH PEDESTRIAN DON'T WALK INDICATION.

THE PEDESTRIAN HYBRID BEACON REMAINS DARK IN BETWEEN PEDESTRIAN 

PEDESTRIAN HYBRID BEACON PHASING

FREE-SWINGING MOUNTS

8" & 6" D-SERIES

D3-1 (108"x18")

S-3

JW

11 20

CO

20

19*

18*

17
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15

14

13
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11

10
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8

7
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2

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

2

1

1

1

3

1

4.0 IN

2.5 IN

2.5 IN

3.0 IN

2.5 IN

4.0 IN

2.5 IN

2.5 IN

4.0 IN

2.5 IN

4.0 IN

4.0 IN

4.0 IN

4.0 IN

4.0 IN

2.0 IN

3.0 IN

4.0 IN

4.0 IN

2.0 IN

75 FT

362 FT

348 FT

24 FT

14 FT

85 FT

12 FT

13 FT

125 FT

7 FT

35 FT

117 FT

66 FT

80 FT

42 FT

40 FT

5 FT

58 FT

3 FT

5 FT

T

-

-

T

T

B

T

T

T

T

T

T

B

B

T

T

T

B

T
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R R
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1
'

 BUTTON

PEDESTRIAN

   HEAD

PEDESTRIAN

6" APPROX.

PEDESTRIAN POLE ASSEMBLY

14' POLE DESIGN LOADING

NOT TO SCALE

(4) BOLT SLOT

POLE SHAFT

POLE BASE PLATE DETAIL

8
"
 
S

Q
.
 
O

R

12
"
 
S

Q
.

5
.
6

7
"
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.
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"

4.5" O.D.

8" B.C. OR

12" B.C.

1
0
'

1
1
'

1
8
"

3
'
8
"

SEE NOTE 9

SEE NOTE 9

SEE NOTE 9

NOTE 9

SEE

POLE # 60655/06018

PROPOSED POWER FEED

7 & 8

SEE NOTES

LOOP DETECTOR

INSTALL SYSTEM

LOOP DETECTOR

INSTALL SYSTEM

SEE NOTE 8

SEE NOTE 8

(4) 2/#14, (1) #6 GROUND

EX. (1) FIBER OPTIC, SINGLE-MODE, 24 CT., EX. (1) FIBER OPTIC, SINGLE-MODE, 48 CT.

EX. (1) COMM. CABLE, EX. (1) FIBER OPTIC, SINGLE-MODE, 12 CT.,

EX. (1) FIBER OPTIC, SINGLE-MODE, 24 CT., EX. (1) FIBER OPTIC, SINGLE-MODE, 48 CT.

EX. (1) COMM. CABLE, EX. (1) FIBER OPTIC, SINGLE-MODE, 12 CT.,

(1) 9/#14, (1) #6 GROUND

(1) 5/#14, (1) 4/#14, (1) #6 GROUND

(1) 9/#14, (1) 5/#14, (1) 4/#14, (1) #6 GROUND

(1) 5/#14, (1) 4/#14, (1) #6 GROUND

(1) 5/#14, (1) 4/#14, (1) #6 GROUND

(4) 2/#14, (1) #6 GROUND

(1) 5/#14, (1) 4/#14, (1) #6 GROUND

(4) 2/#14, (1) 5/#14, (1) 4/#14, (1) #6 GROUND

(1) FIBER OPTIC, SINGLE-MODE, 6 CT.

(1) 9/#14, (3) 5/#14, (8) 2/#14, (3) 4/#14, (2) #6 GROUND

(1) FIBER OPTIC, SINGLE-MODE, 6 CT.

(1) 9/#14, (4) 5/#14, (8) 2/#14, (4) 4/#14, (2) #6 GROUND

(1) 2/#8 U.F. W/GROUND - LINE SIDE

(1) 9/#14, (1) #6 GROUND

(1) 9/#14, (1) #6 GROUND

(1) FIBER OPTIC, SINGLE-MODE, 6 CT., (4) 5/#14, (2) 9/#14, (8) 2/#14, (4) 4/#14, (3) #6 GROUND

(1) 2/#8 U.F. W/GROUND - LOAD SIDE

JW

14

SEE NOTE 14

MA#

MAST ARM SCHEDULE

POLE
HEIGHT OF

ARM
LENGTH OF

HEADS
# OF

RECEIVERS
# OPTICOM

SIGNING
SF OF PR

HEIGHT
ARM MOUNT

2

1

21'-6"

21'-6"

60 FT

60 FT

3

3

20'-0"

20'-0"

23.5 S.F.

37.0 S.F.

0

0

JW

14

SEE NOTE 13

NOTES:

14.

13.

12.

11.

10.

9.

8.

7.

EXISTING CONDUIT RUN NO. 19.

THE CONTRACTOR SHALL INSTALL THE PROPOSED JUNCTION WELL, TYPE 14, SO THAT IT INTERCEPTS

EXISTING CONDUIT RUN NO. 18.

THE CONTRACTOR SHALL INSTALL THE PROPOSED JUNCTION WELL, TYPE 14, SO THAT IT INTERCEPTS

DELDOT TRAFFIC SHALL INSTALL BACKPLATES ON PROPOSED SIGNAL HEADS 1-10.

POLE ASSEMBLY DETAIL.

THE BOTTOM OF THE HEAD IS 11  FEET ABOVE THE GROUND, AS SHOWN IN THE PEDESTRIAN 

PROPOSED SIGNAL HEADS 1,5,6, AND 10 SHALL BE MOUNTED ON A PEDESTRIAN POLE SO THAT 

ALL PEDESTRIAN SIGNALS SHALL CONTAIN COUNTDOWN DISPLAYS.

INCLUDING BRACKETS NOT LESS THAN 7 FEET OR MORE THAN 10 FEET ABOVE SIDEWALK LEVEL.

PEDESTRIAN SIGNAL HEADS SHALL BE MOUNTED WITH THE BOTTOM OF THE SIGNAL HOUSING 

DISTANCE IS 10 INCHES FROM THE LANDING AREA TO THE FACE OF THE PUSHBUTTON.  

LANDING AREA/SIDEWALK, AND SHALL BE LOCATED SUCH THAT THE MAXIMUM REACH 

PUSHBUTTON SHOULD BE INSTALLED AT A HEIGHT OF 42 TO 48 INCHES ABOVE THE 

THESE POLE BASES SHALL BE FLUSH WITH THE ADJOINING LANDING AREA.  THE PEDESTRIAN 

THE CURB RAMP OR SIDEWALK IN ACCORDANCE WITH CURRENT ADA BEST PRACTICES. 

CONSTRUCTED IMMEDIATELY ADJACENT TO THE FLAT (50:1 OR FLATTER) LANDING AREA OF 

PROPOSED POLE BASES SUPPORTING POLES WITH PEDESTRIAN PUSHBUTTONS SHALL BE 

CABLE SHALL BE COMPLETED BY DELDOT OIT.

OF THE EXISTING FIBER OPTIC CABLE TO PROPOSED (1) FIBER OPTIC, SINGLE-MODE, 6 CT. 

THE INSTALLATION OF INNERDUCT, INSTALLATION OF ALL FIBER OPTIC CABLE, AND SPLICING 

PROPOSED JUNCTION WELL, TYPE 7.

THE CONTRACTOR SHALL REMOVE THE EXISTING JUNCTION WELL, TYPE 1, AND INSTALL THE 





 
 
 
 
 
 
 
 
 
 

APPENDIX H 
 

Proposed sign for HAWK beacons 
 
 
 
 
 
 
 
 
 
 
 
 




