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Executive Summary
The Dover Kent County MPO, in conjunction with the project sponsor, DelDOT, initiated a detailed study 
to evaluate options to improve safety at the intersection of Trap Shooters Road and SR1. This 
intersection provides a critical connection between the developing area around the Town of Magnolia 
and SR1, a major north south Expressway. As the area around the town of Magnolia continues to 
develop, there are increasingly more cars using Trap Shooters Road to access SR1. Over the years, as 
more traffic utilized the ramp connections, the safety of the ramp interfaces began to degrade. 

The purpose and need for the project are directly related to the safety and capacity of SR1 at this 
interchange location. The purpose of the project is to improve the safety and capacity of the SR1 and 
Trap Shooters Road interchange. This project is needed based on the disproportionately high crash rates 
and the impacts on the roadway capacity caused by the existing interchange configuration.

The study evaluated the existing environmental constraints as well as the existing traffic operations to 
determine what improvements might be considered to accomplish the purpose and need for the 
project. Although there are a lot of natural resources in the area, most would not be impacted by the 
alternatives developed. This information was presented at the first public workshop on January 23, 
2023, where the public was encouraged to provide additional information about their experiences 
navigating the intersection. The overwhelming conclusion from the meeting was that something needs 
to be done. 

Four alternatives were developed to satisfy the overall purpose and need for the project. 

Alternative 1 Relocation of existing ramps filling impacted wetlands - This alternative shifts the SB SR1 
offramps to the south and increases the exit ramp radius. The NB SR1 Access ramps would be relocated 
approximately ¾ of a mile to the south to allow for interstate standard deceleration lanes and 
acceleration lanes to be developed along SR1 prior to entering onto the Barkers Landing Bridge. The 
extension of Trap Shooters Road south, parallel to existing SR1, would require the crossing of a small 
area of identified wetlands. This alternative contemplates filling of the wetlands and mitigation of those 
impacts in an area adjacent to the project.

Alternative 2 - Relocation of existing ramps with bridge over impacted wetlands - This alternative is the 
same as Alternative 1 except that it spans the wetland impacts with a bridge. 

Alternative 3 New alignment from Barkers Landing Road to SR1 with new diamond interchange - This 
alternative creates a new ramp alignment from Barkers Landing Road to SR1. The new connection with 
SR1 allows for a more efficient interchange design with SR1. Alternative 3 considers using a diamond 
interchange that allows for traffic to easily access both NB and SB SR1. 

The diamond interchange ramps are designed to meet all state and federal design standards for 
interstate interchanges. Alternative 3 impacts several agricultural areas west of SR1 including 2 pivot 
irrigation systems. 
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Alternative 4 - New alignment from Barkers Landing Road to SR1 with new trumpet interchange This 
alternative is the same as Alternative 3 except it replaces the diamond interchange with the trumpet 
interchange. The impacts between Alternative 3 and Alternative 4 are very similar. 

These alternatives were evaluated using defined Measures of Effectiveness (MOE). These considered 
overall capacity improvements, improved safety, travel time comparison and a physical impact to 
environmental and other features. The results of the analysis showed similar improvements for both 
capacity and safety. This resulted from each alternative utilizing the AASHTO interstate standards for 
ramp configuration and lengths. Each ramp interface with SR1 will also be illuminated with roadway 
lighting. The impacts to the physical environment differed greatly between Alternatives 1 and 2 and 
Alternatives 3 and 4. Below is a chart of the physical impacts associated with each of the 4 alternatives. 

The results indicate that option 1 provides the overall best value with improved operations and safety, 
and minimal impacts to the natural environment. 

Community involvement on this project consisted of two community meetings with online surveys. The 
second public workshop provided the public an opportunity to review and comment on the four
alternatives presented in this report. Public opinion was split between Alternative 1 and Alternative 3. 
Additional comments were received from a farm owner who expressed concerns with the agricultural 
impacts associated with Alternative 3 and Alternative 4. 

This report summarizes all the information gathered and assessed during the study. Based on the MOE 
analysis, Alternative 1 provides the best value for this project. It is recommended that this alternative be 
advanced to DelDOT for further development, permitting, design, and construction.
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Introduction
The intersection of Trap Shooters Road and SR1 provides a critical connection between the developing 
area around the Town of Magnolia and SR1, a major north south Expressway. As the area around the 
Town continues to develop, there are increasingly more cars using Trap Shooters Road to access SR1. 
Over the years, more traffic utilizing the ramp connections have led to the safety of the ramp interfaces 
degrading. To address the increasing safety concerns, the ramp connections from Trap Shooters Road 
were reconfigured about 15 years ago to eliminate the NB yield and merge and replace it with a stop 
condition with no NB acceleration lane. The SB on ramp was modified from a short taper merge to a 
parallel ramp configuration. These changes were made to address increasing crash rates and safety 
concerns. Initially, the ramp configurations helped address safety concerns, however the existing 
configurations make it difficult for the local traffic waiting to access SR1 to merge in with existing SR1 
traffic. This situation continues to worsen as traffic volumes on SR1 increase and the available gaps to 
merge into existing traffic continue to decrease. In addition, the speeds on SR1 have been increasing 
over the years making in difficult to accelerate from a stop condition to highway speeds within the 
existing gaps in traffic. This study was initiated by DelDOT to evaluate possible alternatives to improve 
the ramp configurations from Trap Shooters Road and SR1 to meet current Federal and State standards.

Study Location and Study Area
The intersection of Trap Shooters Road and SR1 is located just south of Barkers Landing Bridge in Central 
Kent County. Trap Shooters Road connects Barkers Landing Road and Ponderosa Drive to SR1 providing 
the developing areas around 
the town of Magnolia with 
access to SR1. The study area 
includes areas beyond the 
actual intersection and are 
shown in Figure 1. The study 
area is comprised mostly of 
agricultural lands to the east 
and south. The Saint Jones 
River and the surrounding 
flood plain is located to the 
north. Additional flood plain 
areas for the Saint Jones River 
are located to the west of the 
current interchange.

Purpose and Need 
The purpose and need for the 

project are directly related to 
the safety and capacity of SR1 
at this interchange location. 

Figure 1 - Study Area
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The purpose of the project is to improve the safety and capacity of the SR1 and Trap Shooters Road 
interchange. This project is needed based on the disproportionately high crash rates and the impacts on 
the roadway capacity caused by the existing interchange configuration.

Existing Conditions Environmental Assessment
The proposed project limits are located on two private parcels and public right-of-way. A desktop 
analysis was performed to assess any environmental constraints that would influence any alternatives 
development. 

Federal Waters of the United 
States and State of Delaware 
Wetlands and Subaqueous Lands 
are likely located within project 
limits. The resources are likely to 
be both tidal and non-tidal. Any 
work resulting from temporary or 
permanent impacts to Waters of 
the U.S. and/or State of Delaware 
would undergo permitting to 
review the project impacts. 
Impacts resulting from the loss of 
aquatic resources in excess of 
0.10-acre of wetlands and/or 
0.03-acre of stream channel 
would require compensatory 
mitigation from the USACE. 
Additionally, any loss of State of 
Delaware Wetlands and/or 
Subaqueous Lands may require 
compensatory mitigation or in-
lieu-fee. Compensatory mitigation 
is often restoration, creation, 
enhancement, or preservation of 
wetlands and waters to meet the 
policy of no net loss of aquatic 

resources.  In-lieu-fee is similar, 
but instead of permittee 
responsible mitigation, a sum is paid to government or non-profit organizations with competence in 
natural resource management. 

Figure 2 - Natural Wetlands Inventory
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Portions of FEMA Flood Zones are located within the project area. Impacts (filling) of the regulated 
floodway may require permitting.

Initial queries indicate the presence or possibility of Rare, Threatened, and Endangered species in the 
vicinity of the project area. Consultation with both Federal and State agencies will determine the 
likelihood or presence of those species within the proposed study area. Often work is effectively 
performed through time-of-year restriction windows to avoid impacts to Rare, Threatened, and 
Endangered species. The initial correspondence is included in Appendix A.

Historic and/or Archaeological resources are indicated within the vicinity of the project limits. 
Consultation with the State 
Historic Preservation Office after 
review of the proposed project 
will indicate whether additional 
consultation or investigations are 
needed. If surveys are performed 
and/or resources are discovered, 
additional consultation will 
determine if the project can 
move forward or if there are 
ways to mitigate the discovery or 
impact to resources. The initial 
inventory of historical and 
archaeological resources is
shown in Figure 3.

State Natural Areas, public 
protected lands, and/or National 
Estuarine Research Reserves are 
located within or adjacent to the 
proposed project area. 
Consultation with appropriate 
agencies will determine what 
effect the proposed project will 
have on the resource and/or 
what potential ways impacts to 
the resources can be minimized. 
Additionally, further consultation 

will indicate any proposed 
easements or restrictions 
encumbering any potential right-of-way takes for the project. Existing lands or easements previously 
purchased or funded with Land and Water Conservation funds and/or the use of public parks, recreation 
areas, refuges, etc. where no other alternative is possible for the proposed project require detailed
evaluation, coordination, and approval. Further inquiries will reveal any existence of those properties 

Figure 3 - Historic and Archaeological Resources
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within the project limits. Figure 4 illustrates the limits of the Delaware National Estuarine Research 
Reserve (DNERR) Saint Jones Reserve.

Figure 4 - Delaware National Estuarine Research Reserve (DNERR) Saint Jones Reserve

Public wells are indicated within the vicinity of the proposed project. Consultation with agencies during 
the permitting phase will ensure that the wells will not be impacted. No well head protection areas, 
underground storage tanks, brownfields, hazmat, or biosolids facilities were indicated within the study 
limits. 

The environmental justice report for the project limits yielded no results, as the project limits are too 
small for reporting. The environmental justice report for a 1-mile screen from the project limits provides 
information on the demographics in the project area and is included in Appendix B.
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Existing Conditions Corridor Capacity Preservation Program
The project is located within the limits of SR1 that are governed by the Corridor Capacity Preservation 

Program (CCPP). The program has had a plan 
in place for SR1 since the initial pilot program 
started in 1991. DelDOT developed the 
program to preserve existing capacity of 
critical corridors throughout the state. SR1 
was selected for this program because it 
serves as the main north-south highway to 
access the Delaware Beach resort areas. In 
addition to the resort traffic, eastern Sussex 
County has been experiencing a high rate of 
growth in year-round residential traffic and 
supporting commercial development. This 
has led to increased congestion and safety 
issues due to increased travel demand and 
the mixing of local and through traffic. The 
need for corridor capacity preservation on 
this section of SR1 is clearly demonstrated in 
the high volumes of existing and proposed 
traffic. 

Plans to improve this area of Trap Shooters 
Road and SR1 have been included in the SR1 

been tweaked and refined in subsequent 
updates in 2007 and 2023. 

Existing Conditions Traffic 
The Trap Shooters Road ramps to SR1 are limited by the St. Jones River bridge and topography of the 
land adjacent to the highway. SR1 has a posted speed of 55 MPH within the project limits. No 
acceleration lane exists for the northbound entrance ramp due to this limitation, therefore vehicles 
from Trap Shooters Road enter from a complete stop condition. During high northbound SR1 (NB SR1) 
traffic volume periods, these entering vehicles must wait for unacceptably long durations for rare gaps 
in the NB SR1 traffic stream that are adequate to allow for acceleration to the highway speed to avert 
crashes. These conditions create a high probability for potentially dangerous operating conditions. The
existing conditions traffic study has proposed to evaluate the feasibility of moving the existing NB SR1 
entrance and exit ramps further south in order to accommodate an acceleration lane for the entrance 
ramp and a compliant deceleration lane for the exit ramp.

Figure 5 - Corridor Capacity Preservation Program 
Manual
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Existing Traffic Volumes
Intersections within the study limits are as follows:

1. Barkers Landing Road at Trap Shooters Road
2. Southbound SR1 (SB SR1) at Trap Shooters Road
3. NB SR1 at Trap Shooters Road.

A combination of turning movement counts performed in October and November of 2022, and traffic 
data for the same periods from existing Wavetronix devices along SR1 located north and south of the 
intersections were used to obtain the turning movement volumes for non-summer/regular weekday 
A.M., midday, P.M. and Saturday peak hour turning movement volumes presented in Figure 6 Traffic 
data for the summer Saturday peak hours presented in Figure 7 were obtained from the Wavetronix 
devices. A separate count of trucks / heavy vehicles was also collected for all the various peak hours for 
the traffic operational analysis. 

Figure 6 - 2022 Non-Summer Peak Hour Turning Movement Traffic Volumes
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Figure 7 - 2022 Summer Saturday Peak Hour Turning Movement Traffic Volumes
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Traffic Operational Analysis
The intersection of NB SR1 at Trap Shooters Road is comprised of an exit and entrance ramp on a limited 
access facility, however, due to the stop-controlled condition and absence of an acceleration lane for 
the entrance ramp, the intersection essentially operates as a stop-controlled T-intersection. It was 
therefore analyzed as two-way stop controlled (TWSC) intersection. While the entrance ramp for SB SR1 
has an acceleration lane, the entering traffic is controlled by a yield sign, making the eastbound 
movement operate like a channelized right-turn at a controlled intersection. The intersection of SB SR1 
at Trap Shooters Road was therefore analyzed as such.

HCS Software Version 2022, which utilizes the methodologies of the current Highway Capacity Manual 
(HCM) Version 7, was used for the traffic operational analysis for the three intersections within the 
project limits. The measures of effectiveness presented from the analysis are average control delay 
measured in seconds per vehicle, Level of service (LOS) and 95th percentile queues in feet. Per the HCM 
methodology, for TWSC intersections, no measures of effectiveness are provided for the free 
movements and approaches, and an overall intersection LOS is not defined either. The LOS criteria for 
unsignalized analysis are presented in Table 1. As provided in the table, LOS F is defined by delay greater 
than 80 seconds per vehicle and/or volume-to-capacity ratio (V/C) greater than one (1), irrespective of 
control delay value. The operational analysis results for the three study intersections are presented in 
Table 2, Table 3, and Table 4.

Table 1 - LOS Criteria

Table 2 - Barkers Landing at Trap Shooters Road MOE
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Table 3 - SB SR1 at Trap Shooters Road MOE

Table 4 - SB SR1 at Trap Shooters Road MOE

As provided in Table 2, per the analysis, under current traffic and geometric conditions, Trap Shooters 
Road northbound left-turn movement and the stop-controlled Barkers Landing Road eastbound 
movements / approach operates at satisfactory LOS C or better for all non-summer and summer 
Saturday peak hours analyzed. The highest control delay of 16.5 seconds per vehicle is experienced by 
the Barkers Landing Road eastbound approach during the non-summer weekday P.M. peak hour. 

Per the analysis, under current traffic and geometric conditions, at the intersection of SB SR1 and Trap 
Shooters Road, the eastbound yield controlled right-turn movement operates at satisfactory LOS D or 
better for all the non-summer peak hour periods analyzed with the worst delay of 27.1 seconds per 
vehicle experienced during the weekday P.M. peak hour as given in Table 3. Under existing summer 

-turn movement operates at LOS F with 
average control delay of 93.5 seconds per vehicle.

As shown in Table 4, under current traffic and geometric conditions, per the analysis, Trap Shooters 
Road westbound movement / approach operates at satisfactory LOS C with 16.9 seconds average 
control delay, and LOS D with 27.1 seconds average control delay respectively for the non-summer 
midday and P.M. peak hours. The Trap Shooters Road westbound movement / approach operates at 
unsatisfactory LOS E with 35.6 seconds average control delay for the non-summer Saturday peak hour. 
For the non-summer A.M. peak hour, the Trap Shooters Road westbound movement / approach 
operates at LOS F with 87.6 seconds average control average control delay. During the summer Saturday 
peak hour, the Trap Shooters Road westbound movement / approach operates at LOS F with 301.4 
seconds average control delay. That is an average control delay of more than 5 minutes per vehicle.

While current 95th percentile queues do not appear to be bad per the analysis for current conditions, 
these queues will get worse and become a problem as developments in the Magnolia area continue to 
grow with their associated increase in traffic volumes. The already unacceptable control delays will 
deteriorate further and will be exacerbated by this continued growth in developments if no 
improvements are implemented.
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Existing Conditions Safety
Five-year crash data from October 21, 2017, to October 31, 2022, for NB SR1, SB SR1, Trap Shooters 
Road and Barkers Landing Road within the project limits was obtained from DelDOT Traffic Safety 
Section for Evaluation. All reported crashes that occurred on the specified roadways and their 
intersections were mapped. The approximate crash locations, number, type and severity of crashes are 
presented Figure 8. The full crash analysis can be found in Appendix C.

Barkers Landing Road
A total of two (2) crashes were reported as having occurred on Barkers Landing Road for the 5-year 
period. Both crashes involved property damage only. One crash was a front-to-rear collision and the 
other was a vehicle collision with deer in the road.
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Figure 8 - Crash Map
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Trap Shooters Road
A total of twenty-one (21) crashes were reported as occurring on Trap Shooters Road for the 5-year 
period, comprising three (3) personal injury and eighteen (18) property damage only crashes. A total of 
three (3) people were injured in the injury crashes. A majority of the crashes (13 / 61.9%) were reported 
as not a collision between two vehicles followed by (3 / 14.3%) each of front-to-front and front-to-rear 
crashes. One (1 / 4.8%) each of angle crashes and sideswipe same direction crashes were also reported. 
Table 5 presents annual and five-year summary of the types of crashes by severity i.e., Property Damage 
(PD) and Personal Injury (PI).

Table 5 - Trap Shooters Road Crash Type and Severity

Figure 9 presents a graphical representation 
of the annual crashes. As provided in the 
figure, the highest number of annual crashes, 
seven (7), was reported during the 2017
2018 and 2019 2020 period. Four (4) crashes 
were reported for the 2018 2019 period, 
approximately 42.9% lower than both the 
prior and the following 12-month period. For 
the 2020 2021 period, reported crashes 
dropped approximately 71.4% from seven (7) 
to two (2). Reported crashes dropped 50.0% 
from two (2) the preceding 12-month period 
to one during the most recent one-year 
period from October 31, 2021, to October 31, 
2022. It appears reported crashes for Trap 
Shooters Road are on a downward trend. 

Southbound SR1
A total of thirty-five (35) crashes were 

Figure 9 - Trap Shooters Road Annual Crashes

Table 6 - Southbound SR1 Crash Type and Severity
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reported as occurring on SB SR1 for the 5-year period, comprising seven (7) personal injury and twenty-
eight (28) property damage only crashes. A total of eight (8) people were injured in the seven injury 
crashes. A majority of the crashes (21 / 60.0%) were reported as not a collision between two vehicles 
followed by (8 / 22.9%) front-to-front crashes. Four (4 / 11.4%) sideswipe same direction crashes and 
two (2 / 5.7%) angle crashes were also reported. Table 6 presents annual and three-year summary of 
the types of crashes by severity i.e., Property Damage (PD) and Personal Injury (PI).

Figure 10 presents a graphical representation of 
the annual crashes. As provided in the figure, the 
highest number of annual crashes, thirteen (13), 
was reported during the 2019 2020 period. Five 
(5) crashes were reported for the 2017 2018 
period, approximately 61.5% lower than 2019
2020 period. For the 2018 2019 period, reported 
crashes dropped from five (5) to four (4), a 20% 
decrease. For the 2020 2021 period, reported 
crashes dropped approximately 53.8% from 
thirteen (13) to six (6). During the most recent 
one-year period from October 31, 2021, to 
October 31, 2022, reported crashes increased 
from six (6) for the preceding 12-month period to 
seven (7), i.e., by approximately 16.7%. While 
reported crashes have dropped significantly since 
the 2019-2020 period, it appears crash frequency 

is on SB SR1 is on an upward trend. Figure 10 - Southbound SR1 Annual Crashes
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Northbound SR1
A total of nineteen (19) crashes were reported as having occurred on NB SR1 for the 5-year period, 
comprising one (1) fatal, three (3) personal injury and fifteen (155) property damage only crashes. One 
person died in the fatal crash and a total of eleven (11) people were injured in the three injury crashes. 
A majority of the crashes (11 / 57.9%) were reported as not a collision between two vehicles followed 
front-to-front and sideswipe same direction crashes, of which three each (3 / 15.8%) were reported. 
There remainder of the reported crashes comprised one (1 / 5.3%) front-to-front crash, which resulted 
in the fatality, and one (1 / 5.3%) angle crash. Table 11 presents annual and three-year summary of the 
types of crashes by severity i.e., Property Damage (PD) and Personal Injury (PI) and Fatal (F).

Figure 11 presents a graphical representation of 
the annual crashes. As provided in the figure, the 
highest number of annual crashes, five (5), was 
reported during the 2017 2018 period. Three (3) 
crashes were reported for the 2018 2019 period, 
40% lower than the preceding year. For the 2019
2020 period, reported crashes increased from 
three (3) to four (4), a 33.3% increase. For the 
2020 2021 period, reported crashes remained 
the same as for the preceding year. During the 
most recent one-year period from October 31,
2021, to October 31, 2022, reported crashes 
decreased from four (4) for the preceding 12-
month period to seven (3), a 25% decrease. It 
appears from the data that crash frequency on 

NB SR1 has remained lower for the last four 
years than they were for the 2017-2018 period 
and have not fluctuated significantly.

Table 7 - Northbound SR1 Crash Type and Severity

Figure 11 - Northbound SR1 Annual Crashes
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Crash Rates
Crash rates for the length of the study roadways within the study area were computed for 2018, 2019, 
2020 and 2021 and compared to the 2018, 2019, 2020 and 2021 crash rates obtained from DelDOT for 
roadways with similar characteristics in Kent County and statewide. The entire length of Trap Shooters 
Road was considered within the study length. The rates were computed for the years identified for 
which the five-year crash data includes a full calendar year in addition to current availability of annual 
average daily traffic (AADT) from DelDOT. Since the crash rates for Kent County and State of Delaware 
are based on calendar year data, this allows for a fair comparison. The crash rates are measured in 
crashes per million vehicle miles travelled (C/MVMT). 

Available DelDOT gateway AADT for SR1 is bidirectional. Based on Wavetronix device data in the vicinity 
of the study area, NB SR1 and SB SR1 diurnal traffic volumes average out close to even. The directional 
AADT were therefore assigned according to a 50% directional distribution.      

SR1 (northbound and southbound) is functionally classified as Other Expressway & Freeway. 
Northbound SR1 and Southbound SR1 crash rates were compared to the crash rates for similar Other 
Expressways and Freeway in Kent County and statewide. Trap Shooters Road and Barkers Landing Road 
are both two-lane roadways classified as Major Collectors. Since the current setting of these two roads is 
more rural than urban, their crash rates were compared to the crash rates for similar Rural Major 
Collectors in Kent County and statewide. Table 8, Table 9, Table 10, and Table 11 respectively present 
the 2018, 2019, 2020 and 2021 crash rates for the study roadways and the 2018, 2019, 2020 and 2021 
crash rates for similar roadways in Kent County and statewide.    

Table 8 - 2018 Study Roadways Crash Rate
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Table 9 - 2019 Study Roadways Crash Rate

Table 10 - 2020 Study Roadways Crash Rate

Table 11 - 2021 Study Roadways Crash Rate
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The ratio of each study roadway crash rate to the rate for Kent County and the State of Delaware for 
similar roadways in 2018, 2019, 2020 and 2021 were also computed. The 2018, 2019, 2020 and 2021 
crash rate comparisons are respectively provided in Table 12, Table 13, Table 14 and Table 15.

Table 12 - 2018 Study Roadways Crash Rates Ratio to County and State Rates

Table 13 - 2019 Study Roadways Crash Rates Ratio to County and State Rates
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Table 14 - 2020 Study Roadways Crash Rates Ratio to County and State Rates

Table 15 - 2021 Study Roadways Crash Rates Ratio to County and State Rates

As provided in the tables, the 2018 crash rates for all the study roadways are higher than those for 
similar roadways in the County and Statewide. For 2019, 2020 and 2021, no crashes were reported on 
Barkers Landing Road for the segment assessed as part of this study, therefore crash rates were zero, 
lower than for the Kent County and statewide. As the ratios show, for NB SR1, SB SR1 and Trap Shooters 
Road, the crash rates for 2019, 2020 and 2021 are much higher than for similar roadways in Kent County 
and statewide.
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Northbound SR1

As provided in Table 12 through Table 15, the NB SR1 crash rate ratios compared to the Kent County 
and statewide rates increased sharply in 2019 compared to the 2018 ratios. The 2020 ratios dropped 
some compared to the 2019 ratios, then increased more than they dropped for 2021. 

Southbound SR1

As provided in Table 12 through Table 15, the SB SR1 crash rate ratios to the Kent County and statewide 
rates increased sharply in 2019 compared to the 2018 ratios. The 2020 rates increased steeply from the 
2019 6.59 times the Kent County rate of 0.17 and 8.62 times the statewide rate of 0.13, to 22.47 times 
the Kent County rate of 0.18 and 22.18 times the statewide rate of 0.15. For 2021, the ratios dropped by 
almost half, but the crash rate was still 11.51 times the Kent County rate of 0.15, and 12.33 times the 
statewide rate of 0.14. 

Trap Shooters Road

As provided in Table 12 through Table 15, the Trap Shooters crash rate ratios to the Kent County and 
statewide rates increased steeply in 2019 compared to the 2018 ratios. The 2019 rates increased from 
the 2018 by 9.89 times the Kent County rate of 2.47, and 8.48 times the statewide rate of 2.88, to 22.47 
times the Kent County rate of 0.75 and 22.18 times the statewide rate of 0.76. The 2020 rates again 
increase sharply from the 2019 rates to 39.27 times the Kent County rate of 0.54 and 31.65 times the 
statewide rate of 0.67. For 2021, the ratios dropped, but the crash rate was still 13.45 times the Kent 
County rate of 0.54 and 10.84 times the statewide rate of 0.67.

Public Involvement 
Public involvement is an integral element of any successful planning study. The SR1 and Trap Shooter 
Road Project developed a public engagement strategy to help garner as much public input on the 
process and proposed alternative as possible. Based on the rural location of the project, it was decided 
that the initial public workshop would be an online virtual experience followed by an in-person
workshop style to present the proposed alternatives and have one-on-one conversations with the 
public. Several strategies were employed to advertise the public workshops. Both workshops involved a 
direct mailing to the local residents to notify them of the upcoming workshop. A project webpage was 
created by and housed on the MPO website. Information was provided to the local legislators, and they 
used those materials to advertise the workshops in their newsletters. The workshops were also 
advertised and placed on the DelDOT public meeting calendar. The following provides a summary of the 
public involvement and outreach that occurred throughout the study and helped guide the development 
of conceptual improvement alternatives:

Community Workshop 1 January 23, 2023
Location: Virtual via Zoom Webinar
Advertised through direct mailings, legislative newsletters, MPO website and social media, 
DelDOT website.
Century Engineering presented a PowerPoint presentation including the study area, purpose 
and need, work plan, existing conditions, current DelDOT efforts, the proposed study schedule 
and then took questions after the presentation. 
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13 people registered for the workshop and 8 people attended.
Community members were asked for feedback on their main concerns about how the 
intersection operates today.
4 Comments were received
See Appendix D for Public Involvement Summaries

Community Workshop 2 March 28, 2023
Location: In-Person McIlvaine Elementary School
Advertised through direct mailings, legislative newsletters, MPO website and social media, 
DelDOT website.
Century Engineering presented numerous display boards with information including the study 
area, project goals, existing traffic volumes, crash data, 4 alternatives, measures of 
effectiveness, and the anticipated schedule for the study. 
Feedback was gathered from attendees through conversations with Century Engineering 
personnel, questionnaires, and  comment forms.
39 Attendees
26 Comments were received
See Appendix D for Public Involvement Summaries

Public Advisory Committee (PAC) June 8, 2023
Study Area
Goals
Crash Summary
Existing LOS
Existing Crash Data
First Workshop Summary

Second Workshop Summary
Preferred Alternative
Alternatives considered but not 
progressed
Cost Estimates
Schedule & Next Steps

Technical Advisory Committee (TAC) June 13, 2023
Study Area
Goals
Crash Summary
Existing LOS
Existing Crash Data
First Workshop Summary
Second Workshop Summary

MOE/Sensitivity Analysis
Preferred Alternative
Alternatives considered but not 
progressed
Cost Estimates
Schedule & Next Steps



23

SR1 and Trap Shooters Road Interchange

MPO Council Presentation July 6, 2023
Study Area
Goals
Crash Summary
Existing LOS
Existing Crash Data
First Workshop Summary

Second Workshop Summary
MOE/Sensitivity Analysis
Preferred Alternative
Alternatives considered but not 
progressed
Cost Estimates

Alternatives Considered
A total of 4 alternatives were included as part of this study. Each alternative met the criteria of the 
purpose and need. Alternative 1 and 2 utilized the existing roadway geometry at Barkers Landing Road 
and Trap Shooters Road and made modification to the ramps to meet current Federal and State 
standards. Alternative 3 and 4 created a new connection from Barkers Landing Road to SR1 and 
implemented a higher type interchange to better address the overall safety and congestion concerns.

Figure 12 - Alternatives Overview

Alternative 1 Relocation of existing ramps filling impacted wetlands

This alternative shifts the SB SR1 offramps to the south and increases the exit ramp radius. It also 
reconfigured the Barkers Landing Road and Trap Shooters Road Intersection to allow EB Barkers Landing 
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Road to access the NB SR1 ramp without stopping. SB SR1 existing traffic would have to stop at Barkers 
Landing Road prior to making a left turn to head WB in Magnolia. 

NB SR1 Access ramps would be relocated approximately ¾ of a mile to the south to allow for interstate 
standard deceleration lanes and acceleration lanes to be developed along SR1 prior to entering onto the 
Barkers Landing Bridge. The extension of Trap Shooters Road south, parallel to existing SR1, would 
require the crossing of a small area of identified wetlands. This alternative contemplates filling of the 
wetlands and mitigation of those impacts in an area adjacent to the project.

Alternative 2 = Relocation of existing ramps with bridge over impacted wetlands

This alternative shifts the SB SR1 offramps to the south and increases the exit ramp radius. It also 
reconfigured the Barkers Landing Road and Trap Shooters Road Intersection to allow EB Barkers Landing 
Road to access the NB SR1 ramp without stopping. SB SR1 existing traffic would have to stop at Barkers 
Landing Road prior to making a left turn to head WB in Magnolia. 

NB SR1 Access ramps would be relocated approximately ¾ of a mile to the south to allow for interstate 
standard deceleration lanes and acceleration lanes to be developed along SR1 prior to entering onto the 
Barkers Landing Bridge. The extension of Trap Shooters Road south, parallel to existing SR1, would 
require the crossing of a small area of identified wetlands. This alternative contemplates bridging the 

1.

Alternative 3 New alignment from Barkers Landing Road to SR1 with new diamond interchange

This alternative creates a new ramp alignment from Barkers Landing Road to SR1. The new connection 
with SR1 allows for a more efficient interchange design with SR1. Alternative 3 considers using a 
diamond interchange that allows for traffic to easily access both NB and SB SR1. 

The diamond interchange ramps are designed to meet all state and federal design standards for 
interstate interchanges. Alternative 3 impacts several agricultural areas west of SR1 including 2 pivot 
irrigation systems. 

Alternative 4 - New alignment from Barkers Landing Road to SR1 with new trumpet interchange

This alternative creates a new ramp alignment from Barkers Landing Road to SR1. The new connection 
with SR1 allows for a more efficient interchange design with SR1. Alternative 4 considers using a 
trumpet interchange that allows for traffic to easily access both NB and SB SR1. 

The trumpet interchange ramps are designed to meet all state and federal design standards for 
interstate interchanges. Alternative 4 impacts several agricultural areas west of SR1 including 2 pivot 
irrigation systems. 

Conceptual plans for each alternative are provided in Appendix E of this report. 



25

SR1 and Trap Shooters Road Interchange

Alternatives Evaluation
The alternatives were evaluated using a comparison matrix to assess both the physical and traffic 
operational impacts associated with each of the alternatives. The traffic analysis evaluated the future 
volumes and the ramp merge areas with SR1. It also looked at travel time and differences and the 
overall crash reductions that can be expected based on the new design configurations. 

Future Traffic Volumes

Figure 13 - 2028 Non-Summer Peak Hour Turning Movement Traffic Volumes

Figure 14- 2050 Non-Summer Peak Hour Turning Movement Traffic Volumes
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Opening Year 2028 and design year 2050 traffic volumes presented in Figure 13 and Figure 14 were 
generated by DelDOT Planning based on the existing traffic volumes submitted. The Delmarva Peninsula 
Travel Demand Model (TDM) was used in the development of the future traffic forecast. Summer 
Saturday traffic forecast was not included in the data received; therefore, Century used the growth 
factor computed based on the ratio of the non-summer Saturday forecasts to the existing Saturday 

traffic volumes. The Opening Year 2028 and design year 2050 Summer Saturday traffic volumes 
generated are shown in Figure 15 and Figure 16.

Figure 16 - 2050 Summer Saturday Peak Hour Turning 
Movement Traffic Volumes

Figure 15 - 2028 Summer Saturday Peak Hour Turning 
Movement Traffic Volumes
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Ramp Analysis
Since the existing conditions analysis already show unacceptable operational results for the existing 
intersections, future without improvements (No-Build) was not analyzed. Four improvement 
alternatives were developed, all of which allow for access to and from SR1 via ramps with AASHTO 
compliant acceleration and deceleration lanes. Per HCM methodology for freeway facilities, freeway 
basic segments, ramps merge, and ramps diverge influence areas, the measures of effectiveness 
presented for future (Build) conditions are density measured in passenger car per mile per lane 
(pc/mi/ln) and LOS. Merge and diverge influence areas and the LOS criteria for them are presented in 
the full traffic report found in Appendix C. 

There were no significant variations in densities between alternatives for the basic freeway segments 
and ramps merge/diverge influence areas and therefore there were no differences in LOS between 
alternatives. LOS for the various segments for Opening Year 2028 and Design Year 2050 for all 
Alternatives are presented in Table 16 for northbound and Table 17 for southbound. For year 2050, SR1 
was analyzed with three lanes in each direction.   

Table 16 - Northbound SR1 Freeway Facilities LOS for Future Conditions

Table 17 - Southbound SR1 Freeway Facilities LOS for Future Conditions
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As shown in Table 16 and Table 17, all SR1 segments, northbound and southbound would operate at 
LOS C or better under both 2028 and 2050 peak hour conditions except for 2028 Summer Saturday 
under 2-Lane directional conditions. Under the 2028 Summer Saturday conditions almost northbound 
and southbound segments would operate at LOS D except for the northbound Entrance Ramp influence 
area, which would operate at LOS C.

Travel Time Analysis
To assess travel time changes between each of the four alternatives and the existing geometric 
conditions, Synchro/SimTraffic 11 was utilized to develop models for each. Two origin-destination (O-D) 
locations were assessed Ponderosa Drive and the Town of Magnolia. The travel time changes were 
calculated based on travel times generated in SimTraffic. The results are presented in Table 18 for 
Ponderosa Drive O-D, and Table 19 for Town of Magnolia O-D.

Table 18 - Travel Time Change with Ponderosa Drive Origin-Destination

Table 19 - Travel Time Change with Town of Magnolia Origin-Destination

Safety Improvement / Crash Reduction Benefit
Crashes for calendar year 2018 through 2021 were used to assess the safety benefits of the proposed 
improvements in terms of their potential for crash reduction. Only crashes susceptible to correction 
with the geometric improvements were included in the assessment. All four proposed alternatives allow 
for access to and from SR1 via ramps with AASHTO compliant acceleration and deceleration lanes, 
therefore the crash reduction potential would be the same irrespective of the alternative that is 
selected and built. The 2010 AASHTO Highway Safety Manual was used to determine the crash 
modification factor (CMF) used in computing the potential crash reduction. Estimated annual monetary 
value of the reduction in crashes was obtained using the US Department of transportation (USDOT) 
suggested 2021 base year dollar rates. The results are summarized in Table 20. As provided in the table, 
the project would yield an estimated annual crash reduction benefit of approximately $3.5 million.
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Table 20 - Project Estimated Annual Safety Improvement / Crash Reduction Benefit

The physical impacts were evaluated using each of the alternatives layered on aerial imagery with 
several GIS layers to determine the impacts. The physical impacts that were evaluated included:

Wetland Impacts Permanent
Wetland Impacts Temporary
Forested Lands Impacts
Agricultural Lands Impacts
Agricultural Land Preservation Impacts
Irrigation Impacts
Right-of-Way Needed

Table 21 summarizes the impacts of each alternative on the physical resources. Alternatives 1 and 2 
impact the most protected resources. Alternatives 3 and 4 impact the most agricultural lands and 
require the most right-of-way. The cost estimate information is described in the next section of this 
report.

Table 21 - Alternatives Comparison - Physical Measures of Effectiveness
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Cost Estimates
Conceptual cost estimates were developed for the alternatives evaluated in the study. The following 
provides a summary of the conceptual cost estimates.

Alternate 1
Preliminary Engineering $2,248,360
Right-of-Way $1,300,000
Construction $13,877,220
Total Cost $17,425,580

Alternate 2
Preliminary Engineering $3,348,610
Right-of-Way $1,400,000
Construction $20,487,951
Total Cost $25,236,561

Alternate 3
Preliminary Engineering $4,541,790
Right-of-Way $2,300,000
Construction $27,697,481
Total Cost $34,539,271

Alternate 4
Preliminary Engineering $4,107,700
Right-of-Way $2,500,000
Construction $25,097,374
Total Cost $31,705,074

Complete conceptual cost estimates are provided in Appendix F of this report.

Final Recommendations
All four Alternates meet the identified purpose and need of the study related to the safety and capacity 
of SR1 and to reduce high crash rates at the existing design of the interchange. Based on the MOE 
analysis, Alternative 1 provides the best value for this project, at a cost of $17,425,580. Public input 
generally supports Alternative 1 as well.

Therefore, it is the recommendation of this study that Alternative 1 be advanced to DelDOT for further 
development, permitting, design, and construction.



31

SR1 and Trap Shooters Road Interchange

Appendix A:  Environmental Assessment Maps



LEGEND

³



LEGEND

³



LEGEND

³



E1UBL

E1UBL

E2EM5P

E1UBL

PEM1C

E2EM5P

E2EM1N

E2EM1N

PEM5Eh

E2USN

E2EM1N6

E2EM1P

PEM5R

E2EM1N

E2EM5/SS1P

L1UBHx

L1UBHx

PEM1E

PSS1Ex

PEM5E

PFO1C

PFO1R

PFO1/4R

PFO1R

PFO1R

PFO1C

PFO1C

PFO1R

PFO1A

PFO1C

PFO1R

PFO1A

PFO1C

PFO1B

PFO1C
PFO1C

PSS1R

PFO1C

PEM1Ex

PFO1E

PFO1E

PFO1E

PUBFx

PFO1F

PFO1R

PFO1R

PFO1R

PFO1S

PFO1S

PFO4R

PFO4R

PEM1E

PUBHh

PUBHh

PUBHh
PUBHh

PEM1Ex

PUBHx

PUBHx

PUBHx

PUBHh
PUBHh

PUBHx

PUBHx

PUBHx
PUBHx

PUBHh

PUBHx

PUBHx

PUBHh

PUBHx

PUBHx

PUBHx

PUBHx

PUBHx

PUBHx

PUBHxPUBHh

PUBHh

PUBHx

PUBHx

PEM1Eh

PUBHh

PUBHh

E1UBL

PEM1Eh

PEM1C

PFO1E

PFO1S

PFO1R

PFO1R

PFO1S

PFO1B

PFO1Bd

PFO1C

PFO1Bd

PFO1R

PFO1R

PFO1R

PFO1R

PFO1Bd

PFO1E

PFO1E

PFO1E

PFO1E

PFO1R

PFO1S

PFO1R

PFO1S

PFO4/1S

PFO4S

PUBFh

PEM5C

PEM1C

Pf

E2EM1N

E2EM1Nd

PFO1S

PFO1S

PFO1R

E2EM1N

E2EM1N

PEM1C
PFO1Cd

PFO1R

E2EM1N

PFO1R

PFO1R

PFO1R

E2EM5P

PSS1R

E2EM5P E2EM5P

E2EM5P

E2EM5Pd

E2EM5P

E2EM5P

E1UBL
E2EM5P

PFO1R

E2EM5P

E2EM5P
E2EM1N

E2EM5P

E2EM5P

E2EM5P

E2EM5/SS1P

E2EM1N

E2EM5P

E2EM5P

E2EM5PdE2EM5P

E2EM5P

PFO1Eh

PFO1R PFO1R
PFO1R

R1UBV

PFO1R

PFO1S

E2EM5/SS1P

E2EM5P

E2EM1N
E2EM1N

E2EM5P

E2EM1N

PSS1R

PUBHx

PEM1Ch

E2EM5P6

E2EM5P6

E2EM5P6

PFO1R

PFO1E

R4SBC

E1UBL

E2EM5P

E2EM5P

PFO1S

E2EM5P

PFO1E

PFO1S

PFO1S

E2EM5P

PFO1S

PUBHx

E2EM5P

E2EM5P

R1UBT

E2EM5P

PSS4/EM5R

PFO1R

E2EM5P

E2EM5P

PSS4R
E2EM5P

E2EM1P

E2EM5P

PEM5Fx

PEM1Ex

E2EM1N

E2EM5P
E2EM5P

E2EM5P

E2EM5P

PFO1C

PEM5E

PFO1C

E2EM1/SS1P

E2EM5P

PEM1Ch

PEM1E

E2EM1N

E2EM5P

E2EM1N

PFO1E

E2EM1N

E2EM1N

E2EM1Nd

E2EM1Nd

E2EM1Nd

PEM1Ex

E2EM1Nd

E2EM5P E2EM5P

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC

R4SBC
R4SBC

R4SBC

PUBFx

PUBFh

R4SBC

R4SBCx

R4SBCx

LEGEND

³



ED00-105.00-01-07.00
DELAWARE STATE OF

ED00-105.00-01-08.00
DELAWARE STATE OF, THE

ED00-105.00-01-10.00
DELAWARE STATE OF, THE

ED00-096.00-01-20.00
DELAWARE, STATE OF

ED00-105.00-01-08.00
DELAWARE STATE OF, THE

NM00-105.03-03-81.00
CHAMPIONS CLUB

HOMES, L.P.

NM00-105.03-03-76.00
CHAMPIONS CLUB

HOMES, L.P.

NM00-105.03-03-22.00
CHAMPIONS CLUB

HOMES, L.P.

NM00-105.01-02-04.00
MERCHANT, JOANN

NM00-105.01-03-33.00
HUSSEIN, OSAMA A.

NM00-105.01-03-32.00
AUTUMN LEAF, LLC

NM00-105.00-03-38.00
BLUMENTHAL,

CHRISTOPHER C.

NM00-105.00-03-27.00
DEL-HOMES, INC.

NM00-105.00-01-03.00
ZIMMERMAN, HENRY J.

NM00-105.00-03-31.00
DEL-HOMES,

INC.

NM00-105.00-03-30.00
DEL-HOMES, INC.

NM00-105.00-03-19.00
DEL-HOMES, INC.

NM00-105.00-03-11.00
DEL-HOMES, INC. NM00-105.00-03-07.00

DEL-HOMES, INC.

NM00-105.00-03-06.00
DEL-HOMES, INC.

NM00-105.00-01-02.00
DEL-HOMES, INC.

NM00-105.00-03-02.00
DEL-HOMES,

INC.

NM00-105.00-03-25.00
DEL-HOMES, INC.

NM00-105.00-03-24.00
DEL-HOMES, INC.

NM00-105.00-03-22.00
DEL-HOMES, INC.

NM00-105.00-03-21.00
DEL-HOMES, INC.

NM00-105.00-01-01.02
AMERICAN CLASSIC

COMMUNITIES

SM00-113.00-02-06.04
SPICOLA, RICHARD D.

SM00-105.00-01-17.00
SMITH, MARGARET

SM00-105.00-01-16.00
GOTWALT, MARY E. SM00-105.00-01-15.00

ISLAND FARM, INC.

SM00-105.00-01-18.00
DOOLEY, RONALD S.

SM00-105.00-01-10.00
ZIMMERMAN, JEAN M.

SM00-105.00-01-03.29
PUES, RICHARD S.

SM00-105.00-01-21.00
DOOLEY, RONALD S.

SM00-105.00-01-03.28
WARRINGTON, GRAY B.

SM00-105.00-01-11.00
ZIMMERMAN, WILLIAM C.

SM00-105.00-01-23.00
ISLAND FARM, INC.

SM00-105.00-01-06.00
WANG, PULEIH

SM00-105.00-01-07.00
LEWIS, WILLIAM E.

SM00-105.00-01-15.00
ISLAND FARM, INC.

SM00-105.00-01-14.00
ISLAND FARM, INC.

SM00-105.00-01-12.00
ZIMMERMAN, HENRY J.

SM00-105.00-01-27.00
ISLAND FARM, INC.

SM00-105.00-01-23.00
ISLAND FARM, INC. SM00-105.00-01-27.00

ISLAND
FARM, INC.

SM00-105.00-01-13.00
C-5 LANDING, L.L.C.

SM00-105.00-01-27.00
ISLAND FARM, INC.

SM00-105.00-01-12.00
ZIMMERMAN, HENRY J.

SM00-105.00-01-27.01
ISLAND FARM, INC.

SM00-113.00-02-08.00
STUBBS, FRANCES

STEENBURG

SM00-113.00-02-20.00
ISLAND FARM, INC.

SM15-113.10-01-15.00
HINKLE, COREY C.

SM00-113.00-02-15.02
ISLAND FARM, INC.

SM15-113.10-01-14.00
JARRELL, SHIRLEY H.

SM00-113.00-02-15.01
ISLAND FARM, INC.

SM00-105.03-01-82.00
CHURCH CREEK

HOMEOWNERS ASSOC.

SM15-113.10-01-12.00
FARROW, RUTH ANN

SM00-113.00-02-19.00
BRYAN, DAVID H.

SM00-113.00-02-15.03
CAREY, HOWARD DAVID

SM00-113.00-02-15.00
CAREY, HOWARD DAVID

SM00-105.00-01-16.01
HARTHAN, TODD E.

SM00-113.00-02-07.00
ROBERTS, MICHAEL K.

SM15-113.06-01-18.00
J RALPH

MCILVAINE SCHOOL

SM00-113.00-02-16.00
ISLAND FARM, INC.

SM00-113.00-02-16.00
ISLAND FARM, INC.

SM00-113.00-02-06.03
SPICOLA, RICHARD D.

SM15-113.06-01-10.01
RENTZ, WANETA

SM00-113.00-02-14.00
ISLAND FARM, INC.

SM15-113.06-01-10.00
THORNE, SCOTT J.

SM15-113.06-01-13.00
FOWLER, SCOTT LAWRENCE

SM00-113.00-02-16.00
ISLAND FARM, INC.

SM00-105.00-01-16.02
GOTWALT, MARY E.

SM00-113.00-02-04.00
PISER, BETTY RAE

SM00-113.00-02-04.00
PISER, BETTY RAE

SM00-113.00-02-10.00
BERGOLD, KENNETH N.

LEGEND

³



LEGEND

³



G
Barkers
Landing
Bridge

Florence

Magnolia

Barkers

Landing

Delmarva
Peninsula

Trunk Ditch

LEGEND



LEGEND

³



Delaware National Estuarine Research Reserve
St Jones Reserve

DNERR Ownership

<all other values>

Ownership

Other Protected

DNERR

stjones_core

stjones_buffer

All Roads

Major Roads

State of Delaware

St. Jones Reserve component is about 3,750 acres
in designated size, situated along 5.5 miles of
medium-salinity tidal river at the lower end of the
St. Jones River watershed, with the river discharging
into Delaware Bay. The river continues upstream
another 5 miles, flowing out of Silver Lake near
downtown Dover. The total length of tidal
St. Jones River is approximately 10.5 miles.

The St. Jones Reserve component contains 35
parcels of land held by 23 private landowners, the
DNERR, and two other state agencies (the
Division of Fish and Wildlife and the Division of
Historical and Cultural Affairs).



ZONE AE
(EL 9)

ZONE AE
(EL 10)

ZONE AE
(EL 10)

ZONE AE
(EL 11)

ZONE AE
(EL 11)

ZONE AE
(EL 9)

ZONE AE
(EL 9)

LEGEND

FLOOD ZONE

AE  

X, 0.2 PCT ANNUAL CHANCE FLOOD HAZARD

³

















47

SR1 and Trap Shooters Road Interchange

Appendix B:  Demographics Reports



Population by Race Number Percent

Population by Sex Number Percent

Population by Age Number Percent

Households by Tenure Number Percent

Owner Occupied
Renter Occupied

Data Note: Detail may not sum to totals due to rounding.  Hispanic population can be of any race.  
Source: U.S. Census Bureau, Census 2010 Summary File 1.

Total

Population Reporting Two or More Races

Pacific Islander

Other Race Alone

Male
Female

Two or More Races Alone

Non-Hispanic Asian Alone

Age 18+
Age 65+

Age 0-17
Age 0-4

Population Density (per sq  mile) 

People of Color Population
% People of Color Population

Summary
Population

Some Other Race

White
Black

Pacific Islander Alone

White Alone
Black Alone
American Indian Alone

Total Hispanic Population
Total Non-Hispanic Population

American Indian
Asian

Census 2010

EJ Census 2010 Summary Report

Population Reporting One Race
Total

Households
Housing Units
Land Area ( m )

% Land Area
Water Area ( )

% Water Area



State
Percentile

USA
Percentile

Selected Variables

EJ Index for P M 2.5
EJ Index for Ozone
EJ Index for 

EJ Index for 

Indexes

EJ Index for Cancer Risk
EJ Index for 
EJ Index for Traffic Proximity
EJ Index for Lead Paint 
EJ Index for Proximity
EJ Index for Proximity
EJ Index for Proximity

EJS  Report

EJ Index for 



Report



EJS  Report

State
Avg.

%ile in
State

USA
Avg.

%ile in
USA

Selected Variables

Indicators



54

SR1 and Trap Shooters Road Interchange

Appendix C:  Traffic Analysis
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Introduction

The Trap shooters Road ramps to SR1 are limited by the St. Jones River bridge and topography of 
the land adjacent to the highway. SR1 has a posted speed of 55 MPH within the project limits. No 
acceleration lane exists for the northbound entrance ramp due to this limitation, therefore vehicles 
from Trap Shooters Road enter from a complete stop condition. During high northbound SR1 (NB 
SR1) traffic volume periods, these entering vehicles have to wait for unacceptably long durations 
for rare gaps in the NB SR1 traffic stream that are adequate enough to allow for acceleration to the 
highway speed to avert crashes. These conditions create a high probability for potentially 
dangerous operating conditions. This existing conditions traffic study is a component of the study 
that has proposed to evaluate the feasibility of moving the existing NB SR1 entrance and exit 
ramps further south in order to accommodate an acceleration lane for the entrance ramp and a 
compliant deceleration lane for the exit ramp. 

Existing Traffic Volumes

Intersections within the study limits are as follows:

1. Barkers Landing Road at Trap Shooters Road
2. Southbound SR1 (SB SR1) at Trap Shooters Road
3. NB SR1 at Trap Shooters Road.

A combination of turning movement counts performed in October and November of 2022, and 
traffic data for the same periods from existing Wavetronix devices along SR1 located north and 
south of the intersections were used to obtain the turning movement volumes for non-summer 
/regular weekday A.M., midday, P.M. and Saturday peak hour turning movement volumes 
presented in Figure 1. Traffic data for the summer Saturday peak hours presented in Figure 2 
were obtained from the Wavetronix devices. A separate counts of trucks / heavy vehicles were 
also collected for all the various peak hours for the traffic operational analysis.

Future Traffic Volumes

Opening Year 2028 and design year 2050 traffic volumes presented in Figure 3 and Figure 4 were 
generated by DelDOT Planning based on the existing traffic volumes submitted. The Delmarva 
Peninsula Travel Demand Model (TDM) was used in the development of the future traffic forecast. 
Summer Saturday traffic forecast was not included in the data received; therefore, Century used 
the growth factor computed from based on the ratio of the non-summer Saturday forecasts to the 
existing Saturday traffic volumes. The Opening Year 2028 and design year 2050 Summer Saturday 
traffic volumes so generated are shown in Figure 5 and Figure 6.     
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Figure 1: 2022 Non-Summer Peak Hour Turning Movement Traffic Volumes

Figure 2: 2022 Summer Saturday Peak Hour Turning Movement Traffic Volumes
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Figure 3: 2028 Non-Summer Peak Hour Turning Movement Traffic Volumes

Figure 4: 2050 Non-Summer Peak Hour Turning Movement Traffic Volumes
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Figure 5: 2028 Summer Saturday Peak Hour Turning Movement Traffic Volumes

Figure 6: 2050 Summer Saturday Peak Hour Turning Movement Traffic Volumes
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The intersection of NB SR1 at Trap Shooters Road is comprised of an exit and entrance ramp on 
a limited access facility, however, due to the stop-controlled condition and absence of an 
acceleration lane for the entrance ramp, the intersection operates essentially operates as a stop-
controlled T-intersection. It was therefore analyzed as two-way stop controlled (TWSC) 
intersection. While the entrance ramp for SB SR1 has an acceleration lane, the entering traffic is 
controlled by a yield sign, making the eastbound movement operate like a channelized right-turn 
at a controlled intersection. The intersection of SB SR1 at Trap Shooters Road was therefore 
analyzed as such. 

HCS Software Version 2022 which utilizes the methodologies of the current Highway Capacity 
Manual (HCM) Version 7 was used for the traffic operational analysis within the project limits. 
The measures of effectiveness presented for the existing conditions analysis are average control 
delay measured in seconds per vehicle, Level of service (LOS) and 95th percentile queues in feet. 
Per the HCM methodology, for TWSC intersections, no measures of effectiveness are provided 
for the free movements and approaches, and an overall intersection LOS is not defined either. The 
LOS criteria for unsignalized analysis are presented in Table 1. 

As provided in the table, LOS F is defined by delay greater than 50 seconds per vehicle and or 
volume-to-capacity ratio (V/C) greater than one (1), irrespective of control delay value. The 
operational analysis results for the three existing study intersections are presented in Table 2, 
Table 3 and Table 4.

Table 1: LOS Criteria for TWSC Intersections

Table 2: Barkers Landing at Trap Shooters Road MOE

Table 3: SB SR1 at Trap Shooters Road MOE

Control Delay 
(Seconds per Vehicle) V/C  1.0 V/C > 1.0

0 to 10 A F
>10 to 15 B F
>15 to 25 C F
>25 to 35 D F
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>50 F F

LOS by V/C Ratio

Delay 
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95th % 

Queue 
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Stop

Control 

Type
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Measures of Effectiveness under Existing 2022 Trafic Conditions 
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Table 4: SB SR1 at Trap Shooters Road MOE

As provided in Table 2, per the analysis, under current traffic and geometric conditions, Trap 
Shooters Road northbound left-turn movement and the stop-controlled Barkers Landing Road 
eastbound movements / approach operates at satisfactory LOS C or better for all the non-summer 
and summer Saturday peak hours analyzed. The highest control delay of 16.5 seconds per vehicle 
is experienced by the Barkers Landing Road eastbound approach during the non-summer weekday 
P.M. peak hour. 

Per the analysis, under current traffic and geometric conditions, at the intersection of SB SR1 and 
Trap Shooters Road, the eastbound yield controlled right-turn movement operates at satisfactory 
LOS D or better for all the non-summer peak hour periods analyzed with the worst delay of 27.1 
seconds per vehicle experienced during the weekday P.M. peak hour as given in Table 3. Under 
existing summer traffic conditions, the Trap Shooter’s Road eastbound right-turn movement 
operates at LOS F with average control delay of 93.5 seconds per vehicle.

As shown in Table 4, under current traffic and geometric conditions, per the analysis, Trap 
Shooters Road westbound movement / approach operates at satisfactory LOS C with 16.9 seconds 
average control delay, and LOS D with 27.1 seconds average control delay respectively for the 
non-summer midday and P.M. peak hours. The Trap Shooters Road westbound movement / 
approach operates at unsatisfactory LOS E with 35.6 seconds average control delay for the non-
summer Saturday peak hour. For the non-summer A.M. peak hour, the Trap Shooters Road 
westbound movement / approach operates at LOS F with 87.6 seconds average control average 
control delay. During the summer Saturday peak hour, the Trap Shooters Road westbound 
movement / approach operates at LOS F with 301.4 seconds average control delay. That is an 
average control delay of more than 5 minutes per vehicle.

While current 95th percentile queues do not appear to be bad per the analysis for current conditions, 
these queues will get worse and become a problem as the developments in the Magnolia area 
continue to grow with their associated increase in traffic volumes. The already unacceptable 
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control delays will deteriorate further and will be exacerbated by this continued growth in 
developments if no improvements are implemented.

Future Geometric and Traffic Conditions

Since the existing conditions analysis already show unacceptable operational results for the 
existing intersections, future without improvements (No-Build) was not analyzed. Four 
improvement alternatives were developed, all of which allow for access to and from SR1 via ramps 
with AASHTO compliant acceleration and deceleration lanes. Per HCM methodology for freeway 
facilities, freeway basic segments, ramps merge, and ramps diverge influence areas, the measures 
of effectiveness presented for future (Build) conditions are density measured in passenger car per 
mile per lane (pc/mi/ln) and LOS. Merge and diverge influence areas are illustrated in Figure 6, 
and the LOS criteria for them are presented in Table 5. Future analysis was for Opening year 2028 
and Design Year 2050

Figure 7: Ramps Merge and Diverge Influence Areas

Table 5: Freeway Facilities LOS Criteria

E >35 >35 - 45
Operations at or near capacity. Queues form with

any small change in demand/traffic stream

F V/C > 1.0 > 45 or V/C > 1.0
Demand exceeds roadway capacity with queues on

both ramps & freeway / highway

C >20 - 28 >18 - 26
Speed in the ramp influence area starts to decline &

turbulence gets more noticeable

D >28 - 35 >26 - 35
Turbulence in ramp influence area gets intrusive as

most vehicles slow down to accommodate

A 10 11
Unrestricted operations with smooth merging or

diverging

B >10 - 20 >11 - 18
Merging or diverging are noticeable but with little

turbulence

MOE Criteria and Conditions Description

LOS
Density (pc/mi/ln)

Operational Conditions
Ramp Merge / Diverge

Basic Freeway

Segment
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There were no significant variations in densities between alternatives for the basic freeway 
segments and ramps merge/diverge influence areas and therefore there were no differences in LOS 
between alternatives. LOS for the various segments for Opening Year 2028 and Design Year 2050 
for all Alternatives are presented in Table 6 for northbound and Table 7 for southbound. For year 
2050, SR1 was analyzed with three lanes in each direction.   

Table 6: Northbound SR1 Freeway Facilities LOS for Future Conditions

Table 7: Southbound SR1 Freeway Facilities LOS for Future Conditions

As shown in Table 6 and Table 7, all SR1 segments, northbound and southbound would operate at 
LOS C or better under both 2028 and 2050 peak hour conditions except for 2028 Summer Saturday 
under 2-Lane directional conditions. Under the 2028 Summer Saturday conditions almost 
northbound and southbound segments would operate at LOS D except for the northbound Entrance 
Ramp influence area, which would operate at LOS C.
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Travel Time Analysis

To assess travel time changes between each of the four alternatives and the existing geometric 
conditions, Synchro/SimTraffic 11 was utilized to develop models for each. Two origin-
destination (O-D) locations were assessed – Ponderosa Drive and the Town of Magnolia. The 
travel time changes were calculated based on travel times generated in SimTraffic. The results are 
presented in Table 8 for Ponderosa Drive O-D, and Table 9 for Town of Magnolia O-D.

Table 8: Travel Time Change with Ponderosa Drive Origin-Destination

Table 9: Travel Time Change with Town of Magnolia Origin-Destination

Crash Evaluation

Five-year crash data from October 21, 2017, to October 31, 2022, for NB SR1, SB SR1, Trap 
Shooters Road and Barkers Landing Road within the project limits was obtained from DelDOT 
Traffic Safety Section for Evaluation. All reported crashes that occurred on the specified roadways 
and their intersections were mapped. The Approximate crash locations, number, type and severity 
of crashes are presented Figure 1.

Barkers Landing Road

A total of two (2) crashes were reported as having occurred on Barkers Landing Road for the 5-
year period. Both crashes involved property damage only. One crash was a front-to-rear collision, 
and the other was a vehicle collision with deer in the road.
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Figure 8: Crash Map
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Trap Shooters Road

A total of Twenty-one (21) crashes were reported as having occurred on Trap Shooters Road for the 5-
year period, comprising three (3) personal injury and eighteen (18) property damage only crashes. A total 
of three (3) people were injured in the injury crashes. Majority of the crashes (13 / 61.9%) were reported 
as not a collision between two vehicles followed by (3 / 14.3%) each of front-to-front and front-to-rear 
crashes. One (1 / 4.8%) each of angle crashes and sideswipe same direction crashes were also reported. 
Table 10 presents annual and five-year summary of the types of crashes by severity i.e., Property Damage 
(PD) and Personal Injury (PI).

Table 10: Trap Shooters Road Crash Type and Severity

Figure 9: Trap Shooters Road Annual Crashes

PD PI Total PD PI Total PD PI Total PD PI Total PD PI Total PD PI
Total No.

of
Crashes

% of Total
Crashes

Front to
Front

0 1 1 0 0 0 1 0 1 0 0 0 1 0 1 2 1 3 14.3%

Front to
Rear

0 0 0 1 0 1 1 0 1 1 0 1 0 0 0 3 0 3 14.3%

Angle 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 4.8%

Sideswipe,
Opposite
Direction

1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 4.8%

Not a
Collision
Between

Two
Vehicles

4 1 5 1 1 2 5 0 5 1 0 1 0 0 0 11 2 13 61.9%

Total 5 2 7 3 1 4 7 0 7 2 0 2 1 0 1 18 3 21 100.0%

Collision
Type

Crash Severity / Classification Crash Severity / Classification

October 31, 2017 -
October 31, 2018

October 31, 2018 -
October 31, 2019

October 31, 2019 -
October 31, 2020

October 31, 2020 -
October 31, 2021

October 31, 2021 -
October 31, 2022

5-Year Totals
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Figure 9 presents a graphical representation of the annual crashes. As provided in the figure, the highest number of 
annual crashes, seven (7), was reported during the 2017–2018 and 2019–2020 period. Four (4) crashes were reported 
for the 2018–2019 period, approximately 42.9% lower than both the prior and the following 12-month period. For 
the 2020–2021 period, reported crashes dropped approximately 71.4% from seven (7) to two (2). Reported crashes 
dropped 50.0% from two (2) the preceding 12-month period to one during the most recent one-year period from 
October 31, 2021, to October 31, 2022. Reported crashes for Trap Shooters Road appears therefore to be on a 
downward trend. 

The five-year crashes by day of the week are presented in Figure 10 and shows that majority of crashes (14 / 66.7%) 
were reported to have occurred on weekdays from Monday through Wednesday. The remaining crashes were almost 
evenly spread over the rest of the days.

Figure 10: Trap Shooters Road Day of the Week Crashes

All reported crashes by time of day are presented in Figure 11. As shown, crashes for 5-year period are spread 
between 4:00 A.M., through the entire day, to midnight, but are highest between 4:00 P.M. and 7:00 P.M., 
corresponding with the higher volume P.M. hours. Crashes therefore appear to be higher during the hours of 
increased weekday traffic activity as is logically expected for a suburban collector road.
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Figure 11: Trap Shooters Road Time of Day Crashes

Table 11: Trap Shooters Road Provided Reasons for Crashes

The primary contributing factors for crashes within the study limits are summarized in Table 11. As provided in 
the table, “Driving in a Careless or Reckless Manner” was the most frequent reason (6 / 28.6%) provided for 
reported crashes. This was followed closely by “Driver Inattention, Distraction, or Fatigue” (5 / 23.8%) and 
“Following too Close”, “Other Environmental Circumstances” and “Unknown” (2 / 9.5% each) were the next most 
frequent reasons. Together these accounted for nineteen (19), approximately 81% out of the total of the twenty-one 
(21) reported crashes. With exception of “Speeding” which accounted for one (1 / 4.8%) of all crashes, the attributed 

Description
No. of

Crashes
% Crash

Animal in Roadway - Deer 1 4.8%
Speeding 1 4.8%
Following too Close 2 9.5%
Driving in a Careless or Reckless Manner 6 28.6%
Driver Inattention, Distraction, or Fatigue 5 23.8%
Improper Passing 1 4.8%
Other Environmental Circumstances - Weather and/or Glare 2 9.5%
Other 1 4.8%
Unknown 2 9.5%

Total 21 100.0%

Primary Reason for Crash
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reasons in the preceding, together with the various others provided in Table 11, are driver behaviors and 
circumstances that are not necessarily susceptible to correction with physical improvements measures.

As shown in Table 12, majority of the reported crashes (17 / 81%) occurred during daylight and dark but lighted 
conditions. It appears therefore that lighting may probably not be a significant contributing factor associated with 
the frequency of crashes within the study limits. Majority of the reported crashes (12 / 57.1%) on Trap Shooters 
Road occurred under wet and snow-covered road surface conditions. It is likely therefore that the road surface 
conditions may be a significant contributing factor to the frequency of crashes on Trap Shooters Road. As presented 
in Table 12, a little over half the reported crashes on Trap Shooters Road (11 / 52.4%) occurred under clear and 
cloudy, i.e., no-precipitation weather conditions while a little less than half of the reported crashes (10 / 47.6%) 
occurred during rain and snow i.e., precipitation weather conditions. It is probable therefore that weather conditions 
may have contributed to the frequency of reported crashes on Trap Shooters Road.    

Table 12: Trap Shooters Road Lighting, Surface and Weather Conditions

Southbound SR1

A total of Thirty-five (35) crashes were reported as having occurred on SB SR1 for the 5-year period, 
comprising seven (7) personal injury and twenty-eight (28) property damage only crashes. A total of eight 
(8) people were injured in the seven injury crashes. Majority of the crashes (21 / 60.0%) were reported as 
not a collision between two vehicles followed by (8 / 22.9%) front-to-front crashes. Four (4 / 11.4%) 
sideswipe same direction crashes and two (2 / 5.7%) angle crashes were also reported. Table 13 presents 
annual and three-year summary of the types of crashes by severity i.e., Property Damage (PD) and 
Personal Injury (PI).

Description
No. of 

Crashes

% of 
Total 

Crashes
Clear 9 42.9%
Cloudy 2 9.5%
Rain 9 42.9%
Snow 1 4.8%

Total 21 100.0%

Weather Conditons

Description
No. of 

Crashes

% of 
Total 

Crashes
Daylight 16 76.2%
Dark-Lighted 1 4.8%
Dark-Not 
Lighted

3 14.3%

Dawn 1 4.8%
Total 21 100.0%

Lighting Conditions

Description
No. of 

Crashes

% of 
Total 

Crashes
Dry 9 42.9%
Wet 11 52.4%
Snow 1 4.8%

Total 21 100.0%

Surface Conditions
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Table 13: Southbound SR1 Crash Type and Severity

Figure 12 presents a graphical representation of the annual crashes. As provided in the figure, the highest number 
of annual crashes, thirteen (13), was reported during the 2019–2020 period. Five (5) crashes were reported for the 
2017–2018 period, approximately 61.5% lower than 2019–2020 period. For the 2018–2019 period, reported crashes 
dropped from five (5) to four (4), a 20% decrease. For the 2020–2021 period, reported crashes dropped 
approximately 53.8% from thirteen (13) to six (6). During the most recent one-year period from October 31, 2021, 
to October 31, 2022, reported crashes increased from six (6) for the preceding 12-month period to seven (7), i.e., 
by approximately 16.7%. While reported crashes have dropped significantly since the 2019-2020 period, it appears 
crash frequency is on SB SR1 is on an upward trend. 

Figure 12: Southbound SR1 Annual Crashes

PD PI Total PD PI Total PD PI Total PD PI Total PD PI Total PD PI
Total No.

of
Crashes

% of Total
Crashes

Front to
Rear

3 0 3 1 0 1 1 0 1 1 0 1 2 0 2 8 0 8 22.9%

Angle 0 0 0 0 0 0 1 1 2 0 0 0 0 0 0 1 1 2 5.7%

Sideswipe,
Same

Direction
0 0 0 0 0 0 1 1 2 1 0 1 0 1 1 2 2 4 11.4%

Not a
Collision
Between

Two
Vehicles

2 0 2 2 1 3 7 1 8 3 1 4 3 1 4 17 4 21 60.0%

Total 5 0 5 3 1 4 10 3 13 5 1 6 5 2 7 28 7 35 100.0%

Collision
Type

Crash Severity / Classification Crash Severity / Classification

October 31, 2017 -
October 31, 2018

October 31, 2018 -
October 31, 2019

October 31, 2019 -
October 31, 2020

October 31, 2020 -
October 31, 2021

October 31, 2021 -
October 31, 2022

5-Year Totals
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The five-year crashes by day of the week are presented in Figure 13 and shows that Friday is the day with the 
highest reported number (10 / 28.6%) of crashes on SB SR1. Tuesday was the day with the next highest number (7 
/ 20%) of reported crashes. Saturday was the day with the lowest number (2 / 53.7%) of reported crashes. The 
remaining crashes were almost evenly spread over the rest of the days.

Figure 13: Southbound SR1 Time of Day Crashes

All reported crashes on SB SR1 by time of day are presented in Figure 14. As shown, crashes for the 5-year period 
are spread between 3:00 A.M. to 11:00 P.M. Per the data crashes appear to increase from 8:00 A.M. through 1:00 
P.M., peaking during the hour beginning at noon with six (6 / 17.1%) reported crashes corresponding with the higher 
volume midday peak hours.
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Figure 14: Southbound SR1 Time of Day Crashes

Table 14: Southbound SR1 Provided Reasons for Crashes

The primary contributing factors for crashes on SB SR1 within the study limits are summarized in Table 9. As 
provided in the table, “Driver Inattention, Distraction, or Fatigue” and “Other Environmental Circumstances” (7 / 
20.0% each) were the most frequent reason provided for reported crashes on SB SR1. This was followed closely by 

Description
No. of

Crashes
% Crash

Animal in Roadway - Deer 2 5.7%
Failure to Yield Right of Way 1 2.9%
Following too Close 4 11.4%
Driving in a Careless or Reckless Manner 6 17.1%
Driver Inattention, Distraction, or Fatigue 7 20.0%
Driving Under the Influence 1 2.9%
Improper Lane Change 1 2.9%
Other Improper Driving 1 2.9%
Other Environmental Circumstances - Weather and/or Glare 7 20.0%
Roadway circumstances - debris; holes; work zone; 2 5.7%
Other 2 5.7%
Unknown 1 2.9%

Total 35 100.0%

Primary Reason for Crash
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“Driving in a Careless or Reckless Manner” (6 / 17.1%). “Following too Close” was the next most frequent reason 
for reported crashes. Together these accounted for twenty-four (24), approximately 68% out of the total of the thirty-
five (35) total reported crashes. The attributed reasons in the preceding, together with the various others provided 
in Table 14, are driver behaviors and circumstances that are not necessarily susceptible to correction with physical 
improvements/measures. The two crashes reported under roadway circumstances occurred as a result of a bicycle 
in the roadway that may have fallen off a vehicle carrying it and was not a result of holes in the road or a work zone. 

As shown in Table 15, majority of the reported crashes (32 / 91.4%) occurred during daylight and dark but lighted 
conditions. It appears therefore that lighting may probably not be a significant contributing factor associated with 
the frequency of crashes on SB SR1within the study limits. A little over half of the reported crashes (18 / 51.4%) 
on SB SR1 occurred on road surface that was wet or icy / frosty or snow-covered or with pounding, while the 
remaining crashes (17/ / 48.6%) occurred under dry road surface conditions. As provided in Figure 8, hydroplaning 
was involved in two (2) of the reported single vehicle crashes. It is likely therefore that the road surface conditions 
may be a significant contributing factor to the frequency of crashes on SB SR1. As presented in Table 15, Nineteen 
(19 / 54.3%) of reported crashes on SB SR1 occurred under clear and cloudy, i.e., no-precipitation weather 
conditions while sixteen (16 / 47.6%) of the reported crashes occurred during rain and snow i.e., precipitation 
weather conditions. It is probable therefore that weather conditions may have contributed to the frequency of 
reported crashes on SB SR1.

Table 15: Southbound SR1 Lighting, Surface and Weather Conditions

Northbound SR1

A total of Nineteen (19) crashes were reported as having occurred on NB SR1 for the 5-year period, 
comprising one (1) Fatal, three (3) personal injury and fifteen (155) property damage only crashes. One 
person died in the fatal crash and a total of eleven (11) people were injured in the three injury crashes. 
Majority of the crashes (11 / 57.9%) were reported as not a collision between two vehicles followed front-
to-front and sideswipe same direction crashes of which three each (3 / 15.8%) were reported. There 
remainder of the reported crashes comprised one (1 / 5.3%) front-to-front crash which resulted in the 
fatality and one (1 / 5.3%) angle crash. Table 16 presents annual and three-year summary of the types of 
crashes by severity i.e., Property Damage (PD) and Personal Injury (PI) and Fatal (F).

Description
No. of 

Crashes

% of 
Total 

Crashes
Daylight 27 77.1%
Dark-Lighted 5 14.3%
Dark-Not 
Lighted

2 5.7%

Dusk 1 2.9%
Total 35 100.0%

Lighting Conditions

Description
No. of 

Crashes

% of 
Total 

Crashes
Dry 17 48.6%
Wet 15 42.9%
Ice/Frost 1 2.9%
Snow 1 2.9%
Water 
(Standing, 
Moving)

1 2.9%

Total 35 100.0%

Surface Conditions

Description
No. of 

Crashes

% of 
Total 

Crashes
Clear 17 48.6%
Cloudy 2 5.7%
Rain 14 40.0%
Snow 2 5.7%

Total 35 100.0%

Weather Conditons
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Table 16: Southbound SR1 Crash Type and Severity

Figure 15 presents a graphical representation of the annual crashes. As provided in the figure, the highest number 
of annual crashes, five (5), was reported during the 2017–2018 period. Three (3) crashes were reported for the 
2018–2019 period, 40% lower than the preceding year. For the 2019–2020 period, reported crashes increased from 
three (3) to four (4), a 33.3% increase. For the 2020–2021 period, reported crashes remained the same as for the 
preceding year. During the most recent one-year period from October 31, 2021, to October 31, 2022, reported 
crashes decreased from four (4) for the preceding 12-month period to seven (3), a 25% decrease. It appears from 
the data that crash frequency on NB SR1 has remained lower for the last four years than they were for the 2017-
2018 period and have not fluctuated significantly.

Figure 15: Northbound SR1 Annual Crashes

PD PI Total PD PI Total PD PI Total PD PI F Total PD PI Total PD PI F
Total No.

of
Crashes

% of Total
Crashes

Front to
Front

0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 5.3%

Front to
Rear

0 0 0 0 0 0 1 1 2 0 0 0 0 0 1 1 1 2 0 3 15.8%

Angle 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 1 5.3%

Sideswipe,
Same

Direction
2 0 2 0 0 0 1 0 1 0 0 0 0 0 0 0 3 0 0 3 15.8%

Not a
Collision
Between

Two
Vehicles

3 0 3 3 0 3 1 0 1 2 0 0 2 1 1 2 10 1 0 11 57.9%

Total 5 0 5 3 0 3 3 1 4 3 0 1 4 1 2 3 15 3 1 19 100.0%

Collision
Type

Crash Severity / Classification Crash Severity / Classification

October 31, 2017 -
October 31, 2018

October 31, 2018 -
October 31, 2019

October 31, 2019 -
October 31, 2020

October 31, 2020 -
October 31, 2021

October 31, 2021 -
October 31, 2022

5-Year Totals



SR1, Trap Shooters Roads Study
Traffic Report

Page 20 of 27

The five-year crashes by day of the week are presented in Figure 16 and shows that Thursday is the day with the 
highest reported number (5 / 26.3%) of crashes on NB SR1. Monday and Wednesday were the days with the next 
highest number (4 / 21.1%) of reported crashes. No crashes were reported as occurring on Sunday. Three (3 / 15.8%) 
crashes occurred on Friday, two (2 / 10.5%) on Saturday and one (1 / 5.2%) on Tuesday.

Figure 16: Northbound SR1 Time of Day Crashes

All reported crashes on NB SR1 by time of day are presented in Figure 17. As shown, for the 5-year period there 
appears to be one crash for the most part for the hours of the day that crashes were reported except for three (3) 
distinct peaks. For the hour beginning at midnight and that beginning at 11:00 A.M., there were 3 reported crashes 
each. For the hour beginning at 10:00 A.M., there were two (2) reported crashes.



SR1, Trap Shooters Roads Study
Traffic Report

Page 21 of 27

Figure 17: Northbound SR1 Time of Day Crashes

Table 17: Northbound SR1 Provided Reasons for Crashes

There does not appear to be wide variations in the number of crashes reported for each of the primary contributing 
factors for crashes on NB SR1 within the study limits as summarized in Table 12. As provided in the table, “Animal 
in Roadway”, “Improper Lane Change” and “Unknown” reasons were the most frequent with three (3 / 15.8%) 
each. The next most frequent were “Driving in a Careless or Reckless Manner”, “Driving Under the Influence” and 
“Other Environmental Circumstances” with two (2 / 10.5% each) reported. were the most frequent reason provided 

Description
No. of

Crashes
% Crash

Animal in Roadway - Deer 3 15.8%
Failure to Yield Right of Way 1 5.3%
Driving in an Aggressive Manner 1 5.3%
Driving in a Careless or Reckless Manner 2 10.5%
Driver Inattention, Distraction, or Fatigue 1 5.3%
Driving Under the Influence 2 10.5%
Improper Lane Change 3 15.8%
Other Environmental Circumstances - Weather and/or Glare 2 10.5%
Other 1 5.3%
Unknown 3 15.8%

Total 19 100.0%

Primary Reason for Crash
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for reported crashes on SB SR1. This was followed closely by (6 / 17.1%).  There was one (1 / 5.3%) crash reported 
for each of the other reasons provided in the table. The attributed reasons provided in Table 17, are driver behaviors 
and circumstances that are not necessarily susceptible to correction with physical improvements/measures. 

As shown in Table 18, majority of the reported crashes (14 / 73.7%) occurred during daylight and dark but lighted 
conditions. It appears therefore that lighting may probably not be a significant contributing factor associated with 
the frequency of crashes on NB SR1within the study limits. Twelve (12) of the reported crashes, 63.2%, occurred 
under dry road surface conditions on NB SR1. Seven (7 / 36.8%) occurred on road surface that was wet or snow-
covered or slushy. It is likely therefore that the road surface conditions may to some extent be a contributing factor 
to the frequency of crashes on NB SR1. As presented in Table 18, fifteen (15 / 78.9%) of reported crashes on NB 
SR1 occurred under clear and cloudy, i.e., no-precipitation weather conditions while four (4 / 21.1%) of the reported 
crashes occurred during rain and snow i.e., precipitation weather conditions. It is probable therefore that weather 
conditions may be a lesser contributing factor to the frequency of reported crashes on NB SR1.

Table 18: Northbound SR1 Lighting, Surface and Weather Conditions

  
Crash Rates

Crash rates for the length of the study roadways within the study area were computed for 2018, 2019, 
2020 and 2021and compared to the 2018, 2019, 2020 and 2021 crash rates obtained from DelDOT for 
roadways with similar characteristics in Kent County and statewide. The entire length of Trap Shooters 
Road was considered as being with the study length. The rates were computed for the years identified for 
which the five-year crash data includes a full calendar year in addition to current availability of annual 
average daily traffic (AADT) from DelDOT. Since the crash rates for Kent County and State of Delaware 
are based on calendar year data, this allows for a fair comparison. The crash rates are measured in crashes 
per million vehicle miles travelled (C/MVMT). 

Available DelDOT gateway AADT for SR1 is bidirectional. Based on Wavetronix device data in the 
vicinity of the study area, NB SR1 and SB SR1 diurnal traffic volumes average out close to even. The 
directional AADT were therefore assigned according to a 50% directional distribution.      

SR1 (northbound and southbound) is functionally classified as Other Expressway & Freeway. Northbound 
SR1 and Southbound SR1 crash rates were compared to the crash rates for similar Other Expressways and 
Freeway in Kent County and statewide. Trap Shooters Road and Barkers Landing Road are both two-lane 
roadways classified as Major Collectors. Since the current setting in which these two roads are located is 
more rural than urban, their crash rates were compared to the crash rates for similar Rural Major Collectors 
in Kent County and statewide. Table 19, Table 20, Table 21 and Table 22 respectively present the 2018, 
2019, 2020 and 2021 crash rates for the study roadways and the 2018, 2019, 2020 and 2021 crash rates 
for similar roadways in Kent County and statewide.    

Description
No. of 

Crashes

% of 
Total 

Crashes
Daylight 11 57.9%
Dark-Lighted 3 15.8%
Dark-Not 
Lighted

2 10.5%

Dawn 3 15.8%
Total 19 100.0%

Lighting Conditions

Description
No. of 

Crashes

% of 
Total 

Crashes
Dry 12 63.2%
Wet 4 21.1%
Snow 2 10.5%
Slush 1 5.3%

Total 19 100.0%

Surface Conditions

Description
No. of 

Crashes

% of 
Total 

Crashes
Clear 11 57.9%
Cloudy 4 21.1%
Rain 1 5.3%
Snow 3 15.8%

Total 19 100.0%

Weather Conditons
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Table 19: 2018 Study Roadways Crash Rate

Table 20: 2019 Study Roadways Crash Rate

Table 21: 2020 Study Roadways Crash Rate

Road
Functional 

Class
2018  

AADT

No of 
Crashes 
(2018)

Length

Roadway 
Crash Rate 
(C/MVMT) 

(2018)

2018 Kent County 
Crash Rate 
(C/MVMT)

2018 State of 
Delaware Crash 
Rate (C/MVMT)

Northbound 
SR1

Other 
Expressway 
& Freeway

18,664 4 0.65 0.90 0.77 0.67

Southbound 
SR1

Other 
Expressway 
& Freeway

18,664 5 0.65 1.13 0.77 0.67

Trap 
Shooters Rd

 Rural Major 
Collectorl

1,784 7 0.44 24.43 2.47 2.88

Barkers 
Landing Rd

Rural Major 
Collectorl

1,898 2 0.16 18.04 2.47 2.88

Road
Functional 

Class
 2019 
AADT

No of 
Crashes 
(2019)

Length

Roadway 
Crash Rate 
(C/MVMT) 

(2019)

2019 Kent County 
Crash Rate 
(C/MVMT)

2019 State of 
Delaware Crash 
Rate (C/MVMT)

Northbound 
SR1

Other 
Expressway 
& Freeway

18,808 4 0.65 0.90 0.17 0.13

Southbound 
SR1

Other 
Expressway 
& Freeway

18,808 5 0.65 1.12 0.17 0.13

Trap 
Shooters Rd

 Rural Major 
Collectorl

1,847 5 0.44 16.86 0.75 0.76

Barkers 
Landing Rd

Rural Major 
Collectorl

1,989 0 0.16 0.00 0.75 0.76

Road
Functional 

Class
 2020 
AADT

No of 
Crashes 
(2020)

Length

Roadway 
Crash Rate 
(C/MVMT) 

(2020)

2020 Kent County 
Crash Rate 
(C/MVMT)

2020 State of 
Delaware Crash 
Rate (C/MVMT)

Northbound 
SR1

Other 
Expressway 
& Freeway

14,962 3 0.65 0.85 0.18 0.15

Southbound 
SR1

Other 
Expressway 
& Freeway

14,962 13 0.65 3.66 0.18 0.15

Trap 
Shooters Rd

 Rural Major 
Collectorl

1,468 5 0.44 21.21 0.54 0.67

Barkers 
Landing Rd

Rural Major 
Collectorl

1,581 0 0.16 0.00 0.54 0.67
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Table 22: 2020 Study Roadways Crash Rate

The ratio of each study roadway crash rate to the rate for Kent County and the State of Delaware for 
similar roadways in 2018, 2019, 2020 and 2021 were also computed. The 2018, 2019, 2020 and 2021 
crash rate comparisons are respectively provided in Table 23, Table 24, Table 25 and Table 26.

Table 23: 2028 Study Roadways Crash Rates Ratio to County and State Rates

Road
Functional 

Class
 2021 
AADT

No of 
Crashes 
(2021)

Length

Roadway 
Crash Rate 
(C/MVMT) 

(2021)

2021 Kent County 
Crash Rate 
(C/MVMT)

2021 State of 
Delaware Crash 
Rate (C/MVMT)

Northbound 
SR1

Other 
Expressway 
& Freeway

19,533 5 0.65 1.08 0.15 0.14

Southbound 
SR1

Other 
Expressway 
& Freeway

19,533 8 0.65 1.73 0.15 0.14

Trap 
Shooters Rd

 Rural Major 
Collectorl

1,714 2 0.44 7.27 0.54 0.67

Barkers 
Landing Rd

Rural Major 
Collectorl

2,018 0 0.16 0.00 0.54 0.67

Functional 

Class

Ratio of 2018 

Roadway Crash Rate 

to Similar Roads in 

Kent County  

Ratio of 2018 

Roadway Crash 

Rate to Similar 

Roads Statewide  

Northbound 

SR1
1.17 1.35

Southbound 

SR1
1.47 1.69

Trap 

Shooters Rd
9.89 8.48

Barkers 

Landing Rd
7.31 6.27
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Table 24: 2019 Study Roadways Crash Rates Ratio to County and State Rates

Table 25: 2020 Study Roadways Crash Rates Ratio to County and State Rates

As provided in the tables, the 2018 crash rates for all the study roadways are higher than those for similar 
roadways in the County and Statewide. For 2019, 2020 and 2021, no crashes were reported on Barkers 
Landing Road for the segment assessed as part of this study, therefore crash rates were zero, lower than 
for the Kent County and statewide. As the ratios show, for NB SR1, SB SR1 and Trap Shooters Road, the 
crash rates for 2019, 2020 and 2021 are much higher than for similar roadways in Kent County and 
statewide.

Northbound SR1

As provided in Table 23 through Table 26, the NB SR1 crash rates ratios to the Kent County and statewide 
rates increased sharply in 2019 compared to the 2018 ratios. The 2020 ratios dropped a little compared to 
the 2019 ratios, then increased more than they dropped for 2021. 

Functional 

Class

Ratio of 2019 

Roadway Crash Rate 

to Similar Roads in 

Kent County  

Ratio of 2019 

Roadway Crash 

Rate to Similar 

Roads Statewide  

Northbound 

SR1
5.27 6.90

Southbound 

SR1
6.59 8.62

Trap 

Shooters Rd
22.47 22.18

Barkers 

Landing Rd
0.00 0.00

Functional 

Class

Ratio of 2020 

Roadway Crash Rate 

to Similar Roads in 

Kent County  

Ratio of 2020 

Roadway Crash 

Rate to Similar 

Roads Statewide  

Northbound 

SR1
4.70 5.63

Southbound 

SR1
20.35 24.41

Trap 

Shooters Rd
39.27 31.65

Barkers 

Landing Rd
0.00 0.00
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Table 26: 2021 Study Roadways Crash Rates Ratio to County and State Rates

Southbound SR1

As provided in Table 23 through Table 26, the SB SR1 crash rates ratios to the Kent County and statewide 
rates increased sharply in 2019 compared to the 2018 ratios. The 2020 rates increased steeply from the 
2019 6.59 times the Kent County rate of 0.17 and 8.62 times the statewide rate of 0.13, to 22.47 times the 
Kent County rate of 0.18 and 22.18 times the statewide rate of 0.15.  For 2021, the ratios dropped almost 
halve, but the crash rate was still 11.51 times the Kent County rate of 0.15 and 12.33 times the statewide 
rate of 0.14. 

Trap Shooters Road

As provided in Table 23 through Table 26, the Trap Shooters crash rates ratios to the Kent County and 
statewide rates increased steeply in 2019 compared to the 2018 ratios. The 2019 rates increased from the 
2018 9.89 times the Kent County rate of 2.47 and 8.48 times the statewide rate of 2.88, to 22.47 times the 
Kent County rate of 0.75 and 22.18 times the statewide rate of 0.76.   The 2020 rates again increase sharply 
from the 2019 rates to 39.27 times the Kent County rate of 0.54 and 31.65 times the statewide rate of 0.67. 
For 2021, the ratios dropped, but the crash rate was still 13.45 times the Kent County rate of 0.54 and 
10.84 times the statewide rate of 0.67.

Safety Improvement / Crash Reduction Benefit

Crashes for calendar year 2018 through 2021 was used to assess the safety benefits of the proposed improvements 
in terms of their potential for crash reduction. Only crashes susceptible to correction with the geometric 
improvements were included in the assessment. All four proposed alternatives allow for access to and from 
SR1 via ramps with AASHTO compliant acceleration and deceleration lanes, therefore the crash reduction 
potential would be the same irrespective of the alternative that is selected and built. The 2010 AASHTO 
Highway Safety Manual was used to determine the crash modification factor (CMF) used in computing 
the potential crash reduction. Estimated annual monetary value of the reduction in crashes was obtained 
using the US Department of transportation (USDOT) suggested 2021 base year dollar rates. The results 

Functional 

Class

Ratio of 2021 

Roadway Crash Rate 

to Similar Roads in 

Kent County  

Ratio of 2021 

Roadway Crash 

Rate to Similar 

Roads Statewide  

Northbound 

SR1
7.19 7.71

Southbound 

SR1
11.51 12.33

Trap 

Shooters Rd
13.45 10.84

Barkers 

Landing Rd
0.00 0.00
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are summarized in Table 27. As provided in the table, the project would yield an estimated annual crash 
reduction benefit of approximately $3.5 million.

Table 27: Project Estimated Annual Safety Improvement / Crash Reduction Benefit

2018 through 2021 Calendar Years* 72 11 1
HSM CMF 0.84 0.84 0.84
Crashes after Project 60.48 9.24 0.84
Annual Crash Reduction 15.12 2.31 0.21
USDOT Monetized Value per crash** $4,800.00 $307,800.00 $13,046,800.00
Annual Crash Benef i t  Reduct ion $72,576.00 $711,018.00 $2,739,828.00 $3,523,422.00

No. of Vehicles 
involved in  

Property Damage 
Crashes 

Injury Crashes Fatal Crashes
Annual Crash 

Reduction Benefit
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Trap Shooters Road SR1 Interchange
Public Workshop #1

01/23/2023 – Virtual Meeting via Zoom

The Dover Kent County MPO in partnership with DelDOT initiated a study to develop and 
evaluate alternatives at the intersection of SR1 and Trap Shooter Road to improve safety 
and capacity at this intersection. This initial workshop was virtual via Zoom held on 
January 23, 2023, provided the public with an overview of the existing conditions and 
solicited comments and feedback from the public on their experience at the intersection.

January 23, 2023
6:00 PM – 7:30 PM

Virtual Zoom Meeting

The public workshop was advertised for approximately 30 days prior to the workshop 
dates. Flyers and mailers were created and emailed to the elected officials and project 
partners for posting on their social media and web pages. The workshops were also 
advertised on the MPO’s and DelDOT’s webpage and the State’s public meeting 
calendar. In addition, over 500 direct mailings were sent out to area residents to inform 
them of the upcoming workshop.

The workshop format was a virtual meeting on the Zoom platform. The virtual meeting 
started with a welcome video with instructions on how to participate in the public meeting. 
The formal presentation started at 6:10 pm. Drew Boyce provided the formal presentation 
with interactive polling questions throughout the presentation and a question-and-answer 
session at the end of the presentation. The information presented included the following:

Study Area
Purpose and Need
Work Plan
Existing Conditions
Current DelDOT Efforts
Schedule
Questions

A total of 13 people registered in advance of the workshop and 8 people attended the 
public workshop. No elected officials attended the workshop. There  was a good cross 
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section of people that used the intersection to access SR1. Several polling questing were 
used to engage the participants and the results are as follows:
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0
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How many times a week to you drive through this 
intersection?

Yes No

Have you or someone you know ever been in a 
crash or a near miss at this intersection?
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In general, the feedback received was positive. Most of attendees acknowledged that the 
intersection needed to be improved. 

The following pages contain the presentation presented at the workshop, attendees list, 
and post workshop survey.

All workshop materials are available on the Dover/Kent County MPO’s website. 

Northbound Southbound

Did you think there would be more crashes on SR1 
in the SB direction than in the NB

Yes No

 Are you familiar with DelDOT’s Corridor Capacity 
Preservation Program?
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Flyer and Mailer
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Presentation
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Participant List
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Post Workshop Survey
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Trap Shooters Road SR1 Interchange
Public Workshop #2

03/28/2023 – Magnolia, DE

The Dover Kent County MPO in partnership with DelDOT initiated a study to develop and 
evaluate  alternatives at the intersection of SR1 and Trap Shooter Road to improve safety 
and capacity at this intersection. The initial workshop held on January 23, 2023 was a 
virtual meeting via Zoom, provided the public with an overview of the existing conditions 
and solicited comments and feedback from the public on their experience at the 
intersection and what the design team should be considering as we developed 
alternatives. 

This second workshop presented information on the alternatives developed to meet the 
purpose and need of the project taking into account the information gained form the first 
public workshop. 

March 28, 2023
6:00 PM – 7:30 PM

McIlvaine Elementary School
Magnolia, Delaware

The public workshop was advertised for approximately 30 days prior to the workshop 
dates. Flyers and mailers were created and emailed to the elected officials and project 
partners for posting on their social media and web pages. The workshops were also 
advertised on the MPO’s and DelDOT’s webpage and the State’s public meeting 
calendar. In addition, over 1000 direct mailings were sent out to area residents to let them 
know about the upcoming workshop.

The workshop format was an in-person open house style information session. There was 
no formal presentation, but staff personally explained the project to attendees as they 
arrived. Staff were positioned at four stations to provide additional information on the 
alternatives presented and to answer any questions. The information presented on the 
information boards included the following:

Project Location
 AgendaPurpose and Need Statement
Vehicle Volume Data
Crash Data
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Overview of the Alternatives
Detailed Plans of the 4 Alternatives
Comparison Matrix
Anticipated Travel Time and Safety Benefits for Each Alternative 

A total of 39 people attended the public workshop. No elected officials attended the 
workshop. There was a good cross section of people that used the intersection to access 
SR1. The magnolia fire company had several people attend and provided good feedback 
on the alternatives presented. The effected property owners were also in attendance and 
were able to share their opinions on the proposed alternatives.  

At the end of the workshop the attendees were encouraged to fill out a comment form 
and provide their input on the proposed alternatives. Twenty six comment forms were 
received the night of the workshop.

In general, the feedback received through the formal comment forms and conversations 
during the public workshop was positive. There was general agreement that changes 
were needed at the intersection to improve both safety and capacity. There were five 
comment questions, one asking for an opinion on each of the four alternatives presented, 
as well as space for additional comments. The 4 alternatives presented included:

Alternative 1 – Extension of Trap Shooters Road with Wetland Fill
Alternative 2 – Extension of Trap Shooters Road with Bridge Spanning Wetland
Alternative 3 – New Spur Road from Barkers Landing Road to SR1 with Diamond 
Interchange
Alternative 4 – New Spur Road from Barkers Landing Road to SR1 with Trumpet 
Interchange
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Some of the highlights of public comments include:

Ramps need to be moved south, all alternatives are an inconvenience
Reduce speeds on SR1
Limit how far south you need to go before heading north
Need temporary signage as an interim improvement
Don’t impact the farm land
The new overpass options are good
Need interim improvement 

Based on the public opinion Alternatives 2 and 4 received the most support.

After the workshop we received 2 additional e-mails expressing opinions about the 
alternatives presented at the workshop. There were additional ideas proposed in the e-
mails. One was to reinstall the merge lane NB to allow cars to accelerate. This condition 
was previously removed by DelDOT for safety reasons. Any addition of an acceleration 
lane will need to meet AASHTO design requirements. The second email received 
proposed a tight radius design with a bridge over SR1. This idea would meet the purpose 
and need, however the geometrics would not need AASHTO design requirements. This 
alternative would also be more expensive and provide little benefit over Options 1 and 2. 

All of the alternatives, including a description of each, are available for review on the MPO 
website. 

The following pages contain the boards presented at the workshop, sign-in sheets and 
comment forms received.
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Flyer and Mailer
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Display Boards


