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1.0 Introduction 

1.1 Introduction 

HNTB Corporation has been retained by the Florida Department of Transportation (FDOT), 
District 5, to perform services for the I-95 Systems Operational Analysis Report (SOAR). This 
feasibility study is being provided as part of the services for this project.  

1.2 Purpose 

The purpose of this feasibility study is to evaluate the traffic impact to the interstate facility 
and within the project study area after the addition of a new interchange on I-95. The 
primary objective of this report is to provide technical information and data to the Florida 
Department of Transportation (FDOT) to determine the feasibility of developing a new 
interchange. This report documents the design year traffic projections and traffic operations 
analyses for the proposed Pioneer Trail Interchange. If an Interchange Proposal is needed 
the applicant will need to refer to The Interchange Handbook published by FDOT for 
requirements for a formal Interchange Justification Report.  

 
1.3 Methodology 

The scope for this feasibility study involves developing design year traffic projections and 
traffic operations analyses within the study area of the proposed interchange. The design 
year traffic projections were completed for two alternatives. The alternatives were No-Build 
or without the proposed interchange, and Build with the proposed interchange.  In addition, 
as detailed in the scope of services for this study, the proposed interchange geometry will be 
assumed to be either a diamond or urban interchange.  
 

The traffic operations analyses were conducted for the analysis years using the existing 
volumes and future traffic projections.  Basic freeway segments and ramp merge/diverge 
were analyzed along I-95 within the area of influence.  These analyses were conducted using 
the procedures outlined in the Highway Capacity Manual, Transportation Research Board, 
2000 (2000 HCM).  A link level of service evaluation was also performed for roadway 
segments within the study area. This analysis was conducted using the generalized level of 
service tables in the 2002 FDOT Quality/Level of Service Handbook. 
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2.0 Project Information 

2.1 Project Location 

The proposed interchange is located along Interstate 95 south of the existing SR 421 
(Dunlawton Avenue) interchange and north of the existing SR 44 (Canal Street) interchange 
in Volusia County, Florida. The proposed project location is shown in Figure 1. 
 

2.2 Study Area 

The study area for the proposed Pioneer Trail interchange includes I-95 from north of SR 421 
(Dunlawton Avenue) to south of the existing SR 44 (Canal Street) interchange in Volusia 
County. It also includes the interchanges immediately north and south of the proposed 
interchange location. For this study, the interchange north of the proposed location is SR 421 
(Dunlawton Avenue) and SR 44 (Canal Street) is the interchange immediately south of the 
proposed interchange. The study area is illustrated in Figure 1.  

2.3 Design Characteristics 

The traffic characteristics were estimated based on available historical data and planned 
development in the project corridor. The development of the traffic characteristics used for 
the feasibility study is documented in the I-95 SOAR Design Traffic Report.  Table 1 
summarizes the traffic characteristics used for this study. 
 

Table 1 – Traffic Characteristics 

Roadway County 

Design 
Hour 

Factor  
(K30) 

Directional 
Distribution 

Factor  
(D30) 

Percent 
of 

Trucks 
in the 
Design 
Hour 
(Tpeak) 

Peak 
Hour 

Factor 
(PHF) 

Driver 
Population 

Factor  
(fp) 

      
Volusia 
County 10.306 57.378 7.7 0.95 1.0 

I-95 Mainline 
and Ramps 
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Figure 1 – Project Location and Study Area Map 
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2.4  Interchange Spacing 

The Florida Department of Transportation (Department) has defined minimum interchange 
spacing standards for new interchanges. These standards shown in Table 2 are documented 
in The Interchange Handbook’s Technical Resource Document (January 2003). Based on the 
currently adopted Urban Area Boundaries the area type in the vicinity of the proposed 
interchange location is urban. 
 

Table 2 – Interchange Spacing Standards  

Area Type Minimum Spacing 1 
CBD/CBD Fringe 1 mile 
Urbanized Area 2 miles 

Urban Area/Transitioning Area 3 miles 
Rural Area  6 miles 

1- Centerline to Centerline 
 

As defined in The Interchange Handbook’s Technical Resource Document the spacing 
between proposed interchanges is measured from centerline of the crossroads. 
 
According to information found in the Department’s Interchange Report (May 2005), the 
current location for interchanges within the study area is documented below in Table 3.  

 Table 3 – Existing Interchange Spacing  

Location Milepost Proposed Spacing 
(miles) 

SR 421 (Dunlawton Avenue) 23.247 - 
Proposed Pioneer Trail  Interchange Approximately 19.796 3.478 

SR 44 (Canal Street)  16.291 3.505 
 

2.5 Analysis Years 

The analysis years for the evaluation of the No-Build and Build alternatives for this project 
include: 

• Existing Year – 2004 

• Design Year- 2030  

 
2.6 Consistency with other Plans 

The proposed interchange is currently listed as a cost feasible project in the adopted Cost 
Feasible Volusia County MPO 2020 Long Range Transportation Plan Refinement.  
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3.0 Existing Conditions 

This section describes current roadway conditions in the study area and includes an 
evaluation of existing traffic operations.   
 

3.1 Existing Roadway Conditions 

I-95 is a north-south limited access facility along the east coast of Florida. In the study area 
in Volusia County I-95 is a four lane divided facility with a grassed median that varies from 
150 to 200 feet. The existing I-95 corridor is classified in the project area as an urban 
principal arterial and the level of service (LOS) standard is LOS C. 
  
CR 421 (Taylor Road) is a two lane divided roadway in the project study area from west of CR 
415 (Tomoka Farms Road) to Williamson Boulevard /Airport Road. CR 421 (Taylor Road) is 
classified as an urban principal arterial in the study area and the level of service standard is 
LOS E.  
 
SR 421 (Dunlawton Avenue) is a six lane divided arterial in the project study area from 
Williamson Boulevard/Airport Road to east of Taylor Road. The interchange with I-95 is a 
traditional diamond configuration. In the project study area, SR 421 (Dunlawton Avenue) is 
classified as an urban principal arterial and the level of service standard is LOS D.  
 
Pioneer Trail is a two lane divided arterial in the project study area that bridges over I-95. 
Pioneer Trail is classified as an urban collector and the level of service standard is LOS E.  
 
SR 44 (Canal Street) is a four lane divided arterial in the project study area. The interchange 
with I-95 is a traditional diamond configuration plus one southbound off loop in the 
southwest quadrant. SR 44 (Canal Street) is classified as a rural principal arterial from west 
of CR 415 (Tomoka Farms Road) to east of Samsula Drive and as an urban principal arterial 
from east of I-95 to east of Glencoe Road. The level of service standard for rural section is 
LOS B and the level of service for the urban section is LOS D. 

3.2 Operational Analysis  

The evaluation of the existing operating conditions consisted of an assessment of the 
operational analysis of the existing roadway network using the existing traffic volumes.  

Operational analyses were conducted for the mainline freeway segments, ramp junctions, 
and intersections for the Existing Year.  The capacity analysis calculations for the Existing 
Year conditions are included in Appendix A.  The Existing Year design hour volumes and 
levels of service are shown in Figure 2.  Table 4 lists the results of the operational analyses 
for the basic freeway segments and ramp merge and diverge locations within the study area 
for the Existing Year. There are three basic freeway segments that were analyzed. The 
freeway segments are divided into north of SR 421 (Dunlawton Avenue), between SR 421 
(Dunlawton Avenue) and SR 44 (Canal Street), and south of SR 44 (Canal Street) operate at 
LOS C or better. All the freeway ramp merges and diverges operate at LOS C or better.  
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The intersections operating conditions for the Existing Year are shown in Table 5.  The 
signalized intersections on SR 421 (Dunlawton Avenue) at Williamson Boulevard /Airport 
Road and the southbound ramp terminus operate at a LOS C and LOS D, respectively. The 
other signalized intersection at SR 421 (Dunlawton Avenue) and Taylor Road operates at LOS 
B. The SR 421 (Dunlawton Avenue) unsignalized intersection at the northbound ramp termini 
operates at a level of service of LOS C/F.  The unsignalized intersections evaluated on SR 44 
(Canal Street) are at the southbound and northbound ramp termini and Sugar Mill Road. The 
intersections operate at LOS A/B, LOS A/D, and LOS B/C, respectively.  
 
Table 6 displays the results of the roadway segments level of service analysis for the 
Existing Year.  The majority of the roadway segments are operating at or below the level of 
service standard.  
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Table 4 – Existing Year (2004) Level of Service Analysis Summary 

 

Existing Year (2004) 

Freeway Ramp Location 
 Volume LOS Volume LOS 

North of SR 421 (Dunlawton Avenue) 2,600 C - - 
          

SR 421 (Dunlawton Avenue)         

I-95 NB Off Ramp 2,220 - 450 C 

I-95 NB On Ramp 1,770 - 830 C 

I-95 SB Off Ramp 2,600 - 830 C 

I-95 SB On Ramp 1,770 - 450 C 

          

Between SR 421 (Dunlawton Avenue) and SR 44 2,220 B - - 
          

SR 44         

I-95 NB Off Ramp 1,850 - 210 B 

I-95 NB On Ramp 1,640 - 580 C 

I-95 SB Off Ramp 2,220 - 90 C 

I-95 SB Off Ramp (Loop) 2,130   490 B 

I-95 SB On Ramp 1,640 - 210 B 
     

South of SR 44 1,850 B - - 
 

Table 5 – Existing Year (2004) Intersection Level of Service Analysis Summary 

 

Existing Year 

2004 

Intersection LOS 
DELAY 

(sec/veh) 
SR 421 (Dunlawton Avenue) at     

Williamson Boulevard/Airport Road C 34.5 

I-95 SB Ramps D 39.8 

I-95 NB Ramps C/F * 532.9 

Taylor Road B 12.8 
      

SR 44 at     

I-95 SB Ramps A/B * 11.9 

I-95 NB Ramps A/D * 34.6 

Sugar Mill Road B/C * 23.1 

* Unsignalized Intersection LOS (major/minor approach) 
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Table 6 – Existing Year (2004) Link Level of Service Analysis 

Roadway Segment 

2004 
No. of 
Lanes 

Existing  
AADT 

2004 
Existing

LOS 
CR 421/SR 421 (Dunlawton Avenue)        

East of CR 415 2 7,660 C 
From West of Airport Road to West of I-95 4 24,050 C 
From East of I-95 to East of Taylor Road 6 34,000 B 
       

Taylor Road      
East of SR 421 2 12,010 D 

       
Pioneer Trail      

East of CR 415 2 3,540 C 
West of Airport Road 2 3,210 C 
From East of Airport Road to East of I-95 2 3,090 C 
East of Turnbull Bay Road 2 2,150 C 
       

Turnbull Bay Road      
North of Pioneer Trail 2 1,660 C 
       

SR 44      
West of CR 415 4 8,700 A 
From East of CR 415 to West of Samsula Drive 4 13,900 A 
From East of Samsula Drive to West of I-95 4 14,300 A 
From East of I-95 to West of Sugar Mill Road 4 23,500 B 
From East of Sugar Mill Road to East of Glencoe Road 4 21,000 B 

    
CR 415 (Tomoka Farms Road)       

North of CR 421   2 5,980 C 
From South of CR 421 to North of Pioneer Trail 2 6,830 C 
From South of Pioneer Trail to South of SR 44 2 6,050 C 
       

Williamson Blvd      
North of CR 421 2 11,190 D 

       
Airport Road      

North of Pioneer Trail 2 3,380 C 
       

Glencoe Road      
From South of Pioneer Trail to North of SR 44 2 1,200 A 
       

Sugar Mill Road      
North of SR 44 2 2,600 C 
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4.0 Future Conditions 

4.1 Future Design Traffic Characteristics /Traffic Projections 

The future traffic demand for the proposed Pioneer Trail Interchange feasibility study was 
primarily based on the 2025 Central Florida Regional Planning Model (III) that was used for 
the I-95 SOAR study. A complete discussion of the future year model and resulting traffic 
projections is documented in the I-95 SOAR Design Traffic Report. Traffic forecasts were 
prepared for the Design Year No-Build and Build Alternatives.  The future traffic volumes for 
this interchange are shown in Section 5.0 of this report. 

5.0 Evaluation of Alternatives 

5.1 Description of Alternatives 

The evaluation of the alternatives consisted of a comparison of a No-Build Alternative and a 
Build Alternative for the Design Year (2030).  The No-Build Alternative for the Design Year 
(2030) assumes I-95 is widened to six lanes without a proposed Pioneer Trail interchange, 
however in the CFRPM III model Pioneer Trail is shown as an overpass over I-95. The No-
Build Alternative includes the following recommended improvements from the adopted cost 
feasible Volusia County MPO 2020 Long Range Transportation Plan Refinement that are in 
the study area: 

• CR 421 (Taylor Road): From CR 415 (Tomoka Farms Road) to Williamson 
Boulevard/Airport Road - Widen to four lanes 

• Pioneer Trail: From CR 415 (Tomoka Farms Road) to Turnbull Bay Rd.- Widen 
to four lanes 

• CR 415 (Tomoka Farms Road): From Taylor Rd  to SR 44 -  Widen to four 
lanes 

• Williamson Boulevard: From Bellville Road to Taylor Road – Widen to four 
lanes 

• Airport Road : Summer Tree Road to Pioneer Trail – Widen to four lanes 
 

The No-Build Alternative also includes capacity projects from the Florida Department of 
Transportation’s 2006-2010 Adopted Work Program. The project and status is noted below 
for the state roadways in the study area. 

• SR 421 (Dunlawton Avenue):  From Williamson Boulevard to 259 ft E of the 
northbound I-95 off ramp- Adding an additional eastbound through lane and 
dual eastbound left lanes – Construction is funded in fiscal year 2006/2007.  

• SR 44: From Pioneer Trail to SR 415- Widen to four lanes-Construction 
completed June 22, 2005. 

Other documentation, provided by the Department, is shown below, includes planned 
improvements in the project study area. 
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• CR 421 (Taylor Road): Southbound off ramp redesigned to accommodate 
dual left turn lanes, one dedicated right turn lane, and a free flow right turn 
lane.  

• SR 421 (Dunlawton Avenue):  

o Northbound off ramp signalized to improve the intersection and 
replace the northbound off ramp free flow right turn lane with two 
dedicated right turn lanes. 

o At Williamson Boulevard: Add a second left turn lane from eastbound 
SR 421 to northbound Williamson Boulevard and add an additional left 
turn lane from westbound SR 421 to southbound Williamson 
Boulevard. 

• Williamson Boulevard at CR 421 (Taylor Road): 

o Northbound: Restructure the geometry to allow two left turn lanes, 
two through lanes, and one dedicated right turn lane. 

o Southbound: Restructure the geometry to allow two left turn lanes, 
one through lane, and a through/right turn lane.   

The Build Alternative was developed for the feasibility study to evaluate future traffic 
conditions with the proposed interchange. The Build Alternative consists of the No-Build 
Alternative with the proposed Pioneer Trail interchange between SR 421 (Dunlawton Avenue) 
and SR 44 (Canal Street).   

5.2 Operational Analysis 

5.2.1. NO-BUILD ANALYSIS OPERATIONAL ANALYSIS 

Operations analyses were conducted for the mainline freeway segments and ramp junctions, 
using the procedures outlined in the 2000 HCM. These analyses were conducted for the No-
Build Alternative for the Design Year to determine future traffic operations. The design hour 
volumes and levels of service for the Design year analysis are shown in Figure 3. Table 7 lists 
the results of the freeway operational analyses for the basic freeway segments and ramp 
merge and diverge locations within the study area for the design year. The basic freeway 
segments north of SR 421 (Dunlawton Avenue), between SR 421 (Dunlawton Avenue) and SR 
44 (Canal Street), and south of SR 44 (Canal Street) will operate at LOS B. All the freeway 
ramp merges and diverges are projected to operate at LOS C or better. The capacity 
analyses are included in Appendix A.   

The intersections operating conditions for the No-Build Alternative are shown in Table 8.  For 
the purpose of this analysis the intersection of SR 44 (Canal Street) and the northbound 
ramp termini was analyzed as a signalized intersection to improve the Design Year 
operations. The intersection evaluated on SR 421 (Dunlawton Avenue) at Taylor Road will 
operate at LOS D, but the other intersections on SR 421 (Dunlawton Avenue) will operate at a 
LOS E or worse.  The SR 44 (Canal Street) intersections at the southbound ramp terminus 
and Sugar Mill Road will operate at a level of service of LOS F/E and LOS F/F, respectively, in 
the No-Build Alternative.  The Sugar Mill Road intersection is over capacity, thus, the delay is 
so significant at the intersection that it can not be determined. The intersection of SR 44 
(Canal Street) and the northbound ramp termini will operate at a LOS F.  
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Table 9 displays the results of the roadway segments level of service analysis for the No-
Build Alternative in the Design Year.  The majority of the roadway segments are still 
operating at or below the level of service standard, however, there are exceptions. The 
segment of SR 421 (Dunlawton Avenue) from west of Airport Road to East of Taylor Road will 
operate at LOS F. SR 44 (Canal Street) in the project area will also operate at LOS F, below 
the LOS standard. CR 415 (Tomoka Farms Road)from west of CR 421 to south of Pioneer Trail 
and Williamson Boulevard north of CR 421 will operate below the LOS standard.  
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Table 7 – Design Year (2030) Level of Service Analysis Summary (No-Build Alternative) 

 

No Build Design Year (2030) 

Freeway Ramp 
Location Volume LOS Volume LOS 

North of SR 421 (Dunlawton Avenue) 2,940 B - - 
          

SR 421 (Dunlawton Avenue)         

I-95 NB Off Ramp 3,080 - 1,170 C 

I-95 NB On Ramp 1,910 - 1,030 C 

I-95 SB Off Ramp 2,940 - 1,030 C 

I-95 SB On Ramp 1,910 - 1,170 C 
          
Between SR 421 (Dunlawton Avenue) and SR 
44 3,080 B - - 
          

SR 44         

I-95 NB Off Ramp 2,920 - 1,120 C 

I-95 NB On Ramp 1,800 - 1,280 C 

I-95 SB Off Ramp 3,080 - 200 B 

I-95 SB Off Ramp (Loop) 2,880   1,080 C 

I-95 SB On Ramp 1,800 - 1,120 C 
          

South of SR 44 2,920 B - - 
 

Table 8 – Design Year (2030) Intersection Level of Service Analysis (No-Build Alternative) 

No-Build 
Design Year (2030)

Intersection LOS 
DELAY 

(sec/veh)

SR 421 (Dunlawton Avenue) at     

Williamson Boulevard/Airport Road F 303.8 

I-95 SB Ramps F 136.6 

I-95 NB Ramps E 63.8 

Taylor Road D 32.4 
     

SR 44 at    

I-95 SB Ramps F/E 37.4 

I-95 NB Ramps F(1) 166.8 

Sugar Mill Road F/F OC 
    (1) Assumes signalized intersection; OC = Over Capacity
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Table 9 – Design Year (2030) Link Level of Service Analysis (No-Build Alternative) 

 

Roadway Segment 

2030 
No. of 
Lanes 

No-Build 
 2030  
AADT 

2030 
No-Build 

 LOS  
CR 421/SR 421 (Dunlawton Avenue)        

East of CR 415 4 31,600 E 
From West of Airport Road to West of I-95 4 59,500 F 
From East of I-95 to East of Taylor Road 6 71,500 F 
       

Taylor Road      
East of SR 421 2 12,600 D 

       
Pioneer Trail      

East of CR 415 4 16,900 C 
West of Airport Road 4 17,800 C 

From East of Airport Road to West of I-95 4 13,000 C 

East of I-95 4 9,400 C 

East of Turnbull Bay Road 4 6,500 C 
       

Turnbull Bay Road      
North of Pioneer Trail 2 11,100 D 
       

SR 44      
West of CR 415 4 43,000 D 
From East of CR 415 to West of Samsula Drive 4 46,600 D 

From East of Samsula Drive to West of I-95 4 52,400 F 

From East of I-95 to West of Sugar Mill Road 4 46,200 F 

From East of Sugar Mill Road to East of Glencoe Road 4 40,700 F 
    
Tomoka Farms Rd (CR 415)       

North of CR 421 2 21,500 F 
From South of CR 421 to North of Pioneer Trail 2 48,200 F 
South of Pioneer Trail 2 45,200 F 

South of SR 44  4 29,900 E 
       

Williamson Blvd      
North of CR 421 4 35,100 F 
    

Airport Road      
South of SR 421 2 35,700 F 
North of Pioneer Trail 2 9,300 D 
    

Glencoe Road      
From South of Pioneer Trail to North of SR 44 2 9,700 D 
       

Sugar Mill Road      
North of SR 44 2 7,100 C 
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5.2.2. BUILD ANALYSIS OPERATIONAL ANALYSIS 

Operations analyses were conducted for the mainline freeway segments and ramp junctions, 
using the procedures outlined in the 2000 HCM. These analyses were conducted for the 
Build Alternative for the Design Year to determine future traffic operations with the 
proposed interchange. The design hour volumes and levels of service for Build Alternative 
Design Year analysis is shown in Figure 4. Table 10 lists the results of the freeway 
operational analyses for the basic freeway segments and ramp merge and diverge locations 
within the study area for the design year. All of the basic freeway segments are projected to 
operate at LOS B in the Design Year. All the freeway ramp merges and diverges are 
projected to operate at LOS C or better. The capacity analyses are included in Appendix A. 

The intersections operating conditions for the Build Alternative are shown in Table 11.  For 
the purpose of this analysis the intersection of SR 44 (Canal Street) intersection with the 
northbound ramp termini was analyzed as a signalized intersection. In the Build Alternative 
the intersection operating conditions on SR 421 (Dunlawton Avenue) at Williamson 
Boulevard/Airport Road and the southbound ramp termini will operate at a level service of 
LOS F. The other intersections on SR 421 (Dunlawton Avenue) at Taylor Road and the 
northbound ramp termini will operate at LOS C and LOS E, respectively. The intersections on 
SR 44 (Canal Street) at the southbound ramp terminus will operate at a level of service of 
LOS F/E and at Sugar Mill Road will operate at LOS F/F. Similar to the No-Build Alternative, 
the Sugar Mill Road intersection will operate over capacity, thus, the delay could not be 
determined.The intersection on SR 44 (Canal Street) at the northbound ramps will operate at 
a level of service of LOS F.  The ramps with the proposed Pioneer Trail interchange will 
operate at LOS C at the southbound ramps and LOS B at the northbound ramps.  
 
Table 12 displays the results of the roadway segments level of service analysis for the Build 
Alternative in the Design Year. The majority of the roadway segments are still operating at 
or below the level of service standard, however, there are exceptions. The Build Alternative 
roadway segment level of service analysis results in SR 421 (Dunlawton Avenue) from west 
of Airport Road to East of Taylor Road operating at LOS F.  SR 44 (Canal Street) in the 
project area, CR 415 (Tomoka Farms Road) from west of CR 421 to south of Pioneer Trail, and 
Williamson Boulevard north of CR 421 will operate below the LOS standard.  
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Table 10 – Design Year (2030) Level of Service Analysis Summary (Build Alternative) 

Build Design Year (2030) 

Freeway Ramp 
Location Volume LOS Volume LOS 

North of SR 421 (Dunlawton Avenue) 3,050 B - - 
          

SR 421 (Dunlawton Avenue)         

I-95 NB Off Ramp 3,320 - 1,220 C 

I-95 NB On Ramp 2,100 - 950 C 

I-95 SB Off Ramp 3,050 - 950 C 

I-95 SB On Ramp 2,100 - 1,220 C 
          
Between Proposed SR 421 and Proposed 
Pioneer Trail Interchange 3,320 B - - 
          

Proposed Pioneer Trail  Interchange         

I-95 NB Off Ramp 2,880 - 320 B 

I-95 NB On Ramp 2,560 - 760 C 

I-95 SB Off Ramp 3,320 - 760 C 

I-95 SB On Ramp 2,560 - 320 B 
          
Between Proposed Pioneer Trail Interchange 
and SR 44 2,880 B - - 
          

SR 44         

I-95 NB Off Ramp 2,920 - 1,150 C 

I-95 NB On Ramp 1,770 - 1,110 C 

I-95 SB Off Ramp 2,880 - 200 B 

I-95 SB Off Ramp (Loop) 2,680   910 B 

I-95 SB On Ramp 1,770 - 1,150 C 
     

South of SR 44 2,920 B - - 
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Table 11 – Design Year (2030) Intersection Level of Service Analysis (Build Alternative) 
 

Build 
Design Year (2030)

Intersection LOS 
DELAY 

(sec/veh)

SR 421 (Dunlawton Avenue) at     

Williamson Boulevard/Airport Road F 229.8 

I-95 SB Ramps F 94.6 

I-95 NB Ramps E(1) 57.3 

Taylor Road C 31.0 
      

Pioneer Trail at     

I-95 SB Ramps C 23.7 

I-95 NB Ramps B 13.0 

     

SR 44 at     

I-95 SB Ramps F/E 41.4 

I-95 NB Ramps F(1) 161.0 

Sugar Mill Road F/F OC 
 
(1) Assumes signalized intersection 
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Table 12 – Design Year Link Level of Service Analysis (Build Alternative) 

Roadway Segment 

2030 
No. of 
Lanes 

Build 
2030 
AADT 

2030 
Build  
 LOS  

CR 421/SR 421 (Dunlawton Avenue)        
East of CR 415 4 30,000 D 
From West of Airport Road to West of I-95 4 57,800 F 
From East of I-95 to East of Taylor Road 6 72,400 F 
      

Taylor Road     
East of SR 421 2 13,700 D 

       
Pioneer Trail     

East of CR 415 4 9,900 C 
West of Airport Road 4 10,500 C 
From East of Airport Road to West of I-95 4 10,300 C 
From East of I-95 to East of Turnbull Bay Road 4 13,800 C 
       

Turnbull Bay Road      
North of Pioneer Trail 2 13,600 D 
       

SR 44      
West of CR 415 4 42,900 D 
From East of CR 415 to West of Samsula Drive 4 50,600 D 
From East of Samsula Drive to West of I-95  4 54,900 F 
From East of I-95 to West of Sugar Mill Road 4 44,200 F 
From East of Sugar Mill Road to East of Glencoe Road 4 40,600 F 

Tomoka Farms Rd (CR 415)       
North of SR 421 2 21,600 F 
From South of SR 421 to North of Pioneer Trail 2 46,400 F 
South of Pioneer Trail 2 45,600 F 
South of SR 44  4 31,000 E 
       

Williamson Blvd      
North of CR 421 4 33,600 F 
    

Airport Road      
South of SR 421 2 32,100 E 
North of Pioneer Trail 4 9,700 D 
    

Glencoe Road      
From South of Pioneer Trail to North of SR 44 2 7,300 C 
       

Sugar Mill Road      
North of SR 44 2 3,800 C 
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5.3 Evaluation of Alternatives 

The evaluation of alternatives consisted of a comparison of the No-Build and Build 
Alternative future traffic operations in the Design Year. The projected traffic operations for 
the No-Build Alternative were compared to the projected traffic operations for the Build 
Alternative for the Design Year.  Table 13 lists the results of the freeway operational analyses 
for the basic freeway segments and ramp merge and diverge locations within the study area 
for each alternative.  Table 13 shows that the freeway ramp merges and diverges for the No- 
Build and Build Alternative are projected to operate at LOS C or better in the Design Year.  
The freeway segment north of SR 421 (Dunlawton Avenue) in the No-Build and Build 
Alternative will operate at LOS B. Table 13 also shows that the freeway segment south of SR 
44 (Canal Street) has the same level of service for both the No-Build and Build Alternatives. 
Based on this evaluation, the Build Alternative does not have a significant effect on the I-95 
mainline operations.  

The intersections operating conditions for the No-Build and Build Alternatives are shown in 
Table 14.  The intersections evaluated on SR 421 (Dunlawton Avenue) will operate in both the 
No-Build and Build Alternatives at the same LOS except for the intersection with Taylor 
Road; however, the delay is reduced in the Build Alternative for all of the intersections. The 
intersection of SR 421 (Dunlawton Avenue) and Taylor Rd will operate at LOS C in the Build 
Alternative and LOS D in the No-Build Alternative. The proposed southbound ramps at 
Pioneer Trail will operate at LOS C and the northbound ramps will operate at LOS B. The 
intersections evaluated on SR 44 (Canal Street) will operate at the same level of service in 
the No-Build and Build Alternatives.  

Table 15 compares the level of service and traffic volumes on roadway segments in the study 
area for the No-Build and Build Alternative. In general the level of service is the same for the 
No-Build and Build Alternatives; there are some roadway segments that operate better in the 
Build Alternative. The level of service is reduced on the following roadway segments; CR 421 
east of CR 415, on Airport Road south of SR 421 (Dunlawton Avenue), and on Glencoe Road 
south of Pioneer Trail. 

Based on the traffic patterns shown in the model, the Build Alternative does not alleviate 
traffic on the interchanges, but it does reduce traffic on the parallel facilities.  Table 15 shows 
the traffic volumes in the No-Build and Build Alternatives. The traffic volumes on the parallel 
facilities are reduced, and in some instance a significant amount. However, on Pioneer Trail  
from east of I-95 to east of Turnbull Bay Rd. the traffic volumes are increased in the Build 
Alternative due to the vehicles desiring to use the interchange at I-95.  

 



Pioneer Trail Interchange Feasibility Study- Volusia County 
 

   
    

24

Table 13 –Design Year (2030) Level of Service Analysis Comparison  

No Build Design Year (2030) Build Design Year (2030) 

No-Build and Build  
Design Year (2030) 

Comparison 

Freeway Ramp Freeway Ramp Freeway Ramp I-95 
Location Volume LOS Volume LOS Volume LOS Volume LOS Volume LOS Volume LOS 

North of SR 421 (Dunlawton Avenue) 2,940 B - - 3,050 B - - 110 NC      
                          

SR 421 (Dunlawton Avenue)                         

I-95 NB Off Ramp 3,080 - 1,170 C 3,320 - 1,220 C 240 - 50 
NC 

I-95 NB On Ramp 1,910 - 1,030 C 2,100 - 950 C 190 - <80> 
NC 

I-95 SB Off Ramp 2,940 - 1,030 C 3,050 - 950 C 110 - <80> 
NC 

I-95 SB On Ramp 1,910 - 1,170 C 2,100 - 1,220 C 190 - 50 
NC 

                          

Between SR 421 and SR 44 3,080 B - - - - - - - - - - 
                          
Between Proposed SR 421 and Proposed Pioneer Trail 
Interchange - - - - 3,320 B -  - - - - - 
                  

Proposed Pioneer Trail  Interchange                 

I-95 NB Off Ramp - - - - 2,880 - 320 B - - - - 

I-95 NB On Ramp - - - - 2,560 - 760 C - - - - 
I-95 SB Off Ramp - - - - 3,320 - 760 C - - - - 

I-95 SB On Ramp - - - - 2,560 - 320 B - - - - 
                      
Between Proposed Pioneer Trail Interchange and SR 
44 - - - - 2,880 B - - - - - - 
                      

SR 44                     

I-95 NB Off Ramp 2,920 - 1,120 C 2,920 - 1,150 C 0 - 30 
NC 

I-95 NB On Ramp 1,800 - 1,280 C 1,770 - 1,110 C <30> - <170> 
NC 

I-95 SB Off Ramp 3,080 - 200 B 2,880 - 200 B <200> - 0 NC 

I-95 SB Off Ramp (Loop) 2,880  - 1,080 C 2,680   910 B <200> - <170> B  

I-95 SB on Ramp 1,800 - 1,120 C 1,770 - 1,150 C <30> - 30 NC   
                 

South of SR 44 2,920 B   2,920 B   0  NC      
< > = Reduction ; NC= No Change



Pioneer Trail Interchange Feasibility Study- Volusia County 
 

   
    

25

Table 14 – Design Year (2030) Intersection Level of Service Analysis Comparison 

No-Build Build 

Design Year 
(2030) 

Design Year 
(2030) 

Design Year 
(2030) 

Comparison 

Intersection LOS 
DELAY 

(sec/veh) LOS 
DELAY 

(sec/veh) LOS 
DELAY 

(sec/veh) 
SR 421 (Dunlawton Avenue) at         

Williamson Boulevard/Airport Road F 303.8 F 229.8 NC <74.0> 

I-95 SB Ramps F 136.6 F 94.6 NC <42.0> 

I-95 NB Ramps E(1) 63.8 E(1) 57.3 NC <6.5> 

Taylor Road D 32.4 C 31.0 C <1.4> 

            

Pioneer Trail at           

I-95 SB Ramps - - C 23.7 - - 

I-95 NB Ramps - - B 13.0 - - 

           

SR 44 at          

I-95 SB Ramps F/E* 37.4 F/E* 41.4 NC 4.0 

I-95 NB Ramps F(1) 166.8 F(1) 161.0 NC <5.8> 

Sugar Mill Rd. F/F* OC F/F* OC NC OC 

* Unsignalized Intersection LOS (major/minor approach); (1) Assumes signalized intersection; OC= Over Capacity 
< > = Reduction  

NC= No Change
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Table 15 – Design Year (2030) Link Level of Service Analysis Comparison 

Roadway Segment 

2030 
No. of 
Lanes 

LOS 
Std 

No-Build 
2030 
AADT 

No-Build 
2030 
LOS 

Build 
2030 
AADT 

Build 
2030 
LOS 

Comparison 
of  

No-Build 
 and Build  

AADT 

Comparison 
of  

No-Build  
and Build  

LOS 

CR 421/SR 421 (Dunlawton Avenue)                 
East of CR 415 4 E 31,600 E 30,000 D <1,600> D 
From West of Airport Road to West of I-95 4 E 59,500 F 57,800 F <1,700> NC 
From East of I-95 to East of Taylor Road 6 D 71,500 F 72,400 F 900 NC 

          

Taylor Road         
East of SR 421 2 E 12,600 D 13,700 D 1,100 NC 

          
Pioneer Trail  

East of CR 415 4 E 16,900 C 9,900 C <7,000> NC 
West of Airport Road 4 E 17,800 C 10,500 C <7,300> NC 
From East of Airport Road to West of I-95 4 E 13,000 C 10,300 C <2,700> NC 
East of I-95 4 E 9,400 C 13,800 C 4,400 NC 
East of Turnbull Bay Road         
          

Turnbull Bay Road         
North of Pioneer Trail 4 E 11,100 C 13,600 D 2500 D 
          

SR 44         

West of CR 415 2 E 43,000 D 50,600 D 7,600 NC 
From East of CR 415 to West of Samsula Drive 4 B 46,600 D 54,900 F 8,300  

From East of Samsula Drive to West of I-95 4 B 52,400 F 44,200 F <8,200> NC 

From East of I-95 to West of Sugar Mill Road 4 B 46,200 F 40,600 F <5,600> NC 
From East of Sugar Mill Road to East of Glencoe Road 4 B 40,700 F 21,600 F <19,100> NC 

         

CR 415 (Tomoka Farms Road)         

North of CR 421 4 D 21,500 F 46,400 F 24,900 NC 
From South of CR 421 to North of Pioneer Trail 4 D 48,200 F 45,600 F <2,600> NC 
South of Pioneer Trail 2 B 45,200 F 45,600 F 400 NC 
South of SR 44  2 B 29,900 E 31,000 E 1,100 NC 
          

Williamson Blvd         
North of CR 421 4 E 35,100 F 33,600 F <1,500> NC 
         

Airport Road 2 E 35,700 F 32,100 E <3,600> E 
South of SR 421 4 E 9,300 D 9,700 D 400 NC 
North of Pioneer Trail         
         

Glencoe Road         
From South of Pioneer Trail to North of SR 44 2 E 9,700 D 7,300 C <2,400> C 

         
Sugar Mill Road         
    North of SR 44 2 E 7,100 C 3,800 C <3,300> NC 
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6.0 Conclusion   
The proposed interchange at Pioneer Trail and I-95 will not have an adverse impact on 
mainline operations and it does reduce the traffic on some of the adjacent interchange 
ramps. The proposed interchange will reduce delay at the intersections and reduce traffic 
volumes on some of the roadways in the study area. 
 
The operation of the mainline in the Build Alternative is not degraded from the No-Build 
Alternative.  The level of service for all of the freeway segments is the same in the No-Build 
and Build Alternative as LOS B.   
 
There is a reduction in the number of vehicles at some of the ramps in the Build Alternative 
versus the No-Build Alternative. A summary of the ramp operation for each interchange is as 
follows: 

 
• The I-95/ SR 421 (Dunlawton Avenue) northbound on and southbound off ramps have 

a reduction of 80 vehicles in the peak period and an increase of 50 vehicles for the 
northbound off and southbound on ramps in the peak period. The level of service for 
the ramps at I-95 and SR 421 (Dunlawton Avenue) in the No-Build and Build 
Alternatives will be LOS C.  

 
• The ramps at the proposed Pioneer Trail interchange with I-95 will operate at an 

acceptable LOS C for the southbound ramps and LOS B for the northbound ramps.  
 
• The SR 44 (Canal Street) ramps with I-95 projections indicate there is an increase of 

30 vehicles in the peak period for the northbound off and southbound on ramps and 
170 less vehicles for the northbound on and southbound off ramps. The level of 
service for the ramps at I-95 and SR 44 (Canal Street) in the No-Build Alternative and 
in the Build Alternative will be LOS C or better.  

 
The level of service is the same for the No-Build and Build Alternatives at the intersections 
evaluated on SR 421 (Dunlawton Avenue) and SR 44 (Canal Street), except at SR 421 
(Dunlawton Avenue) and Taylor Road. The intersection summary noted below will illustrate 
the differences in the level of service and delay at the intersections for the No-Build and 
Build Alternatives.  

• The intersection on SR 421 (Dunlawton Avenue) and Taylor Road will operate at a LOS 
D in the No-Build Alternative and at LOS C in the Build Alternative.  

• The most significant reduction in delay on SR 421 (Dunlawton Avenue) is 74.0 
sec/vehicles at the intersection with the Williamson Boulevard/Airport Road.  

• The intersection evaluated on SR 44 (Canal Street) with a reduction in delay is at the 
northbound ramp terminus which has a 5.8 sec/vehicle decrease in the Build 
Alternative.   

• The intersection on SR 44 (Canal Street) at Sugar Mill Road will continue to operate 
over capacity in the No-Build and Build Alternative.  

• The intersections of the northbound and southbound ramps at I-95 and Pioneer Trail 
are projected to operate at an acceptable level of service of LOS C or better.  
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The effect of the proposed interchange on the number of vehicles on the parallel facilities to 
I-95 is negligible. The level of service on the majority of the roadway segments remain the 
same with an increase in the number of vehicles on some of the roadway segments.  A 
summary of two segments with a reduction in the number of vehicles is as follows: 
 

• The location on CR 415 (Tomoka Farms Road) there will be a 3,000 reduction of the 
number of vehicles in the Build Alternative.  

 
• The number of vehicles on the section of Glencoe Road from south of Pioneer Trail to 

north of SR 44 will have a 2,400 decrease in the Build Alternative. The level of service 
in the No-Build Alternative is LOS D and is reduced to LOS C in the Build Alternative.  
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APPENDIX A – HCS Operational Analyses  
 
















































































































































































































