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INTRODUCTION 

Highway safety improvement projects are intended to increase safety performance by minimizing or eliminating 

risk to roadway users. Identification of locations within a highway system that present potential higher risk to 

roadway users is a critical component of achieving the Georgia Department of Transportation’s (GDOT) ultimate 

goal of zero fatalities and injuries on Georgia’s roadways. The unsignalized intersection located at State Route 

(SR) 53 and Malcom Bridge Road/Rays Church Road represents one such opportunity, particularly due to crash 

frequency and operational concerns. In order to improve safety, mobility, and non-motorized road user 

connectivity, GDOT commissioned Atkins to complete this traffic engineering study. 

Project Location 
The identified intersection is located in central 

Oconee County (Figure 1), where SR 53 intersects 

Malcom Bridge Road/Rays Church Road, southwest 

of the city of Athens, Georgia.  

Reason for Investigation 
This intersection is being investigated due to its 

crash history and reports of drivers failing to obey 

the current minor stop control condition. 

LOCATION DESCRIPTION  

The study location is a two-way minor stop-

controlled intersection. SR 53/Mountain Hog Road 

and Malcom Bridge Road/Rays Church Road are both 

two-lane roads. All of the approaches have one lane 

for all turning and through movements. The southbound approach is Malcom Bridge Road. The northbound 

approach is Rays Church Road. The eastbound and westbound approaches are SR 53/Hog Mountain Road. The 

intersection geometry and approaches have been unchanged for at least the past 20 years. The terrain is 

generally flat and mostly agricultural in use. Street lighting at the intersection appears to be limited to one light 

on the southwest corner. The southbound approach contains road-mounted reflectors at the stop sign along the 

right edge line to improve intersection visibility. The northern leg of Malcom Bridge Road can be used to access 

the western portion of the city of Athens as well as several local roads, residences and businesses. The eastern 

leg of SR 53/Hog Mountain Road can be used for access to several local roads and residences. The southern leg 

of Rays Church Road can be used for access to the town of North High Shoals, which is further south near the 

Oconee/Morgan county line. The western leg of SR 53/Hog Mountain Road can be used for access to several 

local roads, residences and schools. Figure 2 shows a map of the surrounding traffic system adjacent to the SR 

53 and Malcom Bridge Road/Rays Church Road and Figure 3 shows the aerial satellite imagery. 

  

Figure 1. Study Location in Oconee County, GA 
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Figure 2. Surrounding Highway Network – SR 53 and Malcom Bridge Road/Rays Church Road  

 

 
Figure 3. Satellite Imagery – SR 53 and Malcom Bridge Road/Rays Church Road Study Intersection 
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EXISTING CONDITIONS/FIELD VISIT 

Atkins collected a variety of traffic engineering data specific to the project location, including historical traffic 

and crash data and current traffic counts as well as geometric and other roadway characteristics. Atkins also 

conducted a site visit on November 13th, 2019, to collect site condition data and observe the project corridor in 

operation. 

Traffic Volume History 
Annual average daily traffic (AADT) counts from the online GDOT database were collected specific to SR 53 and 

Malcom Bridge Road/Rays Church Road from 2014 to 2018. The closest count station along SR 53 is located 

approximately 1.00 mile east, to the east of Parker Creek Road, where the observed AADT for 2018 was 9,810.. 

The closest count station along Malcom Bridge Road is located approximately 1.71 miles north, just south of 

Rocky Branch Road, where the estimated AADT for 2018 was 3,380. It should be noted that with this distance 

between the subject intersection and the count station, the accuracy of the data as it relates to the intersection 

will vary. There were no count stations present along Rays Church Road south of the intersection within the 

project intersection scope. Table 1 summarizes these counts. 

Table 1: Historical AADT Volumes Adjacent to SR 53 at Malcom Bridge Road/Rays Church Road Study 
Intersection, GDOT Online Database 

Year 
SR 53 (ST# 2190145) Malcom Bridge Road (ST# 2190288) 

AADT Percent Trucks AADT Percent Trucks 

2014 8,790 - 3,810 - 

2015 8,730 - 3,650 - 

2016 8,990 7.00% 3,740 7.00% 

2017 9,890 - 3,820 - 

2018 9,810 - 3,880 - 

Average 9,242 7.00% 3,780 7.00% 

 

Historical traffic volumes along SR 53 and Malcom Bridge Road adjacent to the study intersection have generally 

increased over the last four years after decreasing between 2014 and 2015. On average, SR 53 served 

approximately 9,242 vehicles per day (vpd), while Malcom Bridge Road served 3,780 vpd during the five-year 

study period. Truck volumes represent approximately seven percent of all traffic along SR 53 and Malcom Bridge 

Road. However, data for this was only present for 2016. To perform subsequent operation analyses, Atkins also 

performed turning movement counts for the morning (7AM-9AM) and evening (4PM-6PM) peak periods at the 

study location in August 2019. Table 2 provides a summary of the morning (AM) and evening (PM) peak hour 

period. Full details can be found in Appendix D and Appendix E. 
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Table 2. Total Entering Volumes at SR 53 at Malcom Bridge Road/Rays Church Road Intersection 

Time Period 
Major Route 

(SR 53) 
Minor Route 

Malcom Bridge Rd/Rays Church Rd 
Entering 

Intersection 
Total EB WB Total NB SB Total 

AM Peak Hour 
(7:15 to 8:15) 

438 367 805 134 98 232 1,037 

PM Peak Hour 
(5:00 to 6:00) 

452 472 924 60 150 210 1,134 

Total (7-9 AM 
& 4-6 PM) 

1,518 1,490 3,008 379 439 818 3,826 

 

The AM peak hour occurs between 7:15 AM and 8:15 AM with a total approach volume of 1,037 vehicles per 

hour. The PM peak hour occurred between 5:00 PM and 6:00 PM with a total approach volume of 1,134 vehicles 

per hour. Overall, the SR 53 and Malcom Bridge Road/Rays Church Road intersection served 3,826 daily vehicles 

during the turning movement counts, roughly 29.4 percent of the combined SR 53 and Malcom Bridge Road 

volumes for 2018 obtained from the previously listed GDOT count stations. The approach with the greatest 

contribution to the traffic volumes was the eastbound approach of SR 53 with 1,518 vehicles during the four 

hours of collected counts. 

 

The SR 53 and Malcom Bridge Road/Rays Church Road approaches all exhibit typical AM and PM peak periods, 

with a slightly higher volume in the evening. Across the day the volumes go through other fluctuations, but the 

eastbound approach of SR 53/Hog Mountain Road remains the approach with the highest amount of volume 

across the day. The westbound approach of SR 53/Hog Mountain Road has primarily the second highest 

approach volume. Throughout the day, the southbound approach of Malcom Bridge Road and northbound 

approach of Rays Church Road have the lowest volumes where compared to the other approaches. 

Atkins performed traffic volume forecasts for the study intersection to reflect future projected growth. An 

expected annual growth rate was developed based upon historical data obtained from the GDOT traffic count 

locations and population growth estimates for Oconee County. Actual traffic counts collected by GDOT were 

given preference over the estimated traffic counts provided in the GDOT traffic count database to calculate an 

average annual historic growth rate. Table 3 provides annual growth rates from each source; the average is used 

for estimating the future year traffic growth. The Oconee County population shows a rate of increase of 1.7 

percent, while the historical counts show an increase of 2.3 percent. The results from the MACORTS Travel 

Demand Model showed a 2.0% growth. For operational analyses, a growth rate of 2.0 percent was calculated 

from these figures.  

Table 3. Estimated Annual Growth in Traffic Volume 

GDOT Historical Counts 
Oconee County 

Population 
Model MPO/GSM Average 

2.3% 1.7% 2.0% 2.0% 
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Existing Traffic Control 
The northbound and southbound approaches to the intersection are currently stop controlled (Flashing beacon 

warning signs are installed in advance of the stop sign for each approach). The eastbound and westbound 

approaches are free flow and do not currently have any traffic control. 

Adjacent Signalized Intersections  
The nearest adjacent signalized intersection is approximately 4.07 miles away at the intersection of SR 53/Hog 

Mountain Road with Mars Hill Road. This intersection is not within the proximity to the study intersection to be 

expected to have any functional impact on its operation. 

Vehicular Speeds 
The posted speed on SR 53 is 55 miles per hour (MPH), both east and west of the study intersection. Malcom 

Bridge Road to the north of the study intersection is posted at 45 MPH and Rays Church Road to the south of 

the study intersection is posted at 55 MPH. 

Sight Distance 
On Malcom Bridge Road, sight distance was measured to be 425’ looking to the east and 568’ looking to the 

west. On Rays Church Road, sight distance was measured to be 506’ looking to the east and 596’ looking to the 

west. Sight distance is limited in each direction by horizontal/vertical curvature in the roadway and 

trees/vegetation. At 55 MPH on SR 53, the required Stopping Sight Distance would be 495 feet and the required 

Intersection Sight Distance would be 610 feet. Under these requirements, the sight distance between the 

Malcom Bridge Road southbound approach and the SR 53 westbound approach fails to meet Stopping Sight 

Distance and all approaches fail to meet the Intersection Sight Distance.  

Pedestrian Movements 
The study intersection and adjacent unsignalized intersections do not currently have pedestrian facilities. During 

the field visit, there were no pedestrians or bicyclists spotted within the area of the subject intersection. It should 

also be noted that due to the rural nature around the intersection as well as much of the surrounding right-of-

way belonging to the state, pedestrian generators are also limited.

Other Modes of Transportation Present  
GDOT vehicle classification count data indicates that trucks accounted for approximately 7.0 percent of the total 

vehicular volume through the subject intersection. 

Planned Projects Adjacent to the Study Area 
There were no planned projects that could be identified from GeoPi adjacent to the study location. 

Parking  
There is no on-street parking along any of the roadways involved in the subject intersection within the study 

location. There is one parking lot at the northwest quadrant of the intersection that appears to be used for an 

HVAC contractor facility. 
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CRASH HISTORY 

Atkins collected historical traffic crash data from the most recent five-year period (7/1/2014 – 7/1/2019) from 

the Georgia Electronic Accident Reporting System to perform a comprehensive safety analysis of the study 

intersection. Table 4 provides a summary of the historical traffic crash data, including fatal, injury, and property 

damage only (PDO) crashes, specific to the SR 53 and Malcom Bridge Road/Rays Church Road intersection. 

Entering traffic volumes were estimated based upon traffic counts collected by Atkins, and historical crash rates 

are provided in crashes per one million entering vehicles. 

Table 4. Summary of Traffic Crash Data at SR 53 at Malcom Bridge Road/Rays Church Road (2014-2019) 

Entering Traffic Volumes Traffic Crashes Traffic Crash Rates* 

Major Minor Total K A B C O Total K A B C O Total 

9,242 3,780 13,022 0 3 15 3 22 43 0.00 0.13 0.63 0.13 0.93 1.81 

*Traffic crashes per one million entering vehicles 

In total, 43 crashes occurred at the study intersection during the five-year period, including 21 injury crashes 

where three resulted in severe injuries. There were no fatal crashes at the study intersection during the five-

year period. Figure 4 shows the locations for each of these crashes. 

 
Figure 4. Collison Diagram - SR 53 at Malcom Bridge Road/Rays Church Road 



Traffic Engineering Study 

SR 53 at Malcom Bridge Road/Rays Church Road 

 

9 

 

The primary crash type at the intersection 

were angle type crashes making up 76.7% (33 

of the 43) of the total crashes. Many of these 

angle crashes can likely be attributed to the 

limited sight distance between the quadrants. 

From those 33 angle crashes, 14 (42.4%) 

occurred involving vehicles from the 

southbound and westbound approaches. The 

other prevalent form of angle crash involved 

vehicles from the northbound and eastbound 

approaches and included 9 (27.3%) of the 33 

angle crashes. The remaining forms of angle 

crashes involved vehicles from the 

southbound and eastbound approaches at 5 

(15.2%) and from the northbound and 

westbound approaches at 5 (15.2%). The 

second most common crash type was rear ends 

making up 7.0% (3 of the 43) of the intersection’s crashes. Of the three rear ends, all three occurred on a different 

approach including the southbound, eastbound, and westbound approaches. From all crash types, 51.2% (23 of 

43) involved a vehicle from the southbound approach on Malcom Bridge Road. A collision diagram for the subject 

intersection is provided in Appendix C of this report.  

 

EXISTING SAFETY MEASURES 

GDOT and local agencies previously implemented several measures to improve safety performance at this 

location, including:  

 

• Dual Indicated STOP signs 

 

 
Figure 6. Dual Indicated STOP Signs 

 

• Single Indicated STOP Ahead (W3-1) warning signs with flashing beacons 

 

Figure 5. Distribution of Crash Types 
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Figure 7. Single Indicated STOP Ahead Warning Sign With Flashing Beacons 

 

• STOP AHEAD pavement markings 

 

 
Figure 8. STOP AHEAD Pavement Markings 

 

• Transverse Rumble strips 

 

 
Figure 9. Transverse Rumble Strips 
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SAFETY ISSUES 

To develop appropriate engineering countermeasures and recommendations for safety improvements, Atkins 

identified specific safety issues present at this location based upon the analysis of historical crash data and a site 

visit. Background related to the typical safety risk matrix is provided in Appendix A. 

Safety Issue 1: Limited Sight Distance on Malcom Bridge Road approach 
It was discussed briefly in the Crash History that 51.2% (23 of 43) of the intersection’s crashes involved the 

southbound approach. This is in part due to the limited sight distance at this approach, especially on the 

northeast quadrant. There is a significant amount of dense vegetation and an abandoned building on this corner 

that limits visibility to the east. In addition, the eastern approach curves towards the north back behind the line 

of vegetation. This in combination with the fact that the eastern approach is coming down from a small hill 

significantly limits visibility in this direction. As stated above, the measured sight distance is 425 feet from 

Malcom Bridge Road looking east, 568 feet from Malcom Bridge Road looking west, 506 feet from Rays Church 

Road looking east, and 596 feet from Rays Church Road looking west.   

Expected Crash Types:  Angle, Angle – Left Turn 

Expected Frequency:  Occasional 

Expected Severity:  High 

Risk:   D 

     
 Figure 10. Views of SR 53 
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Safety Issue 2:  No signage clarifying that cross traffic does not stop 
While most of the angle crashes seemed to indicate drivers either unable to see crossing traffic due to sight 

distance constraints or a failure to check for crossing traffic, one trend was identified in three separate crashes 

where driver stated that they did not realize that the intersection was not an all-way stop-controlled 

intersection. This was typically the reason given for crashes occurring from the northern and southern 

approaches. The stop signs at the northern and southern approaches do not have any additional signage 

indicating that the intersection is only two-way stop-controlled or that cross traffic does not stop.  

Expected Crash Types:  Angle, Angle – Left Turn 

Expected Frequency:  Rare 

Expected Severity:  High 

Risk:   B  

OPERATIONAL ANALYSIS 

Capacity Analysis  
Appendix B provides the background for a planning level capacity analysis procedure. The acceptable AADT for 

a two-lane road using this methodology is 13,300. AADT values on SR 53 were 9,242 vpd and on Malcom Bridge 

Road/Rays Church Road 3,780 vpd. The values obtained from the count stations were also 9,810 vpd on SR 53 

and 3,880 vpd on Malcom Bridge Road/Rays Church Road for 2018. None of these values exceeds the value of 

13,300 vpd and so all the roadways of the subject intersection are to currently be considered operating under 

capacity.  

Delay 
Atkins conducted a capacity analysis for the subject intersection using the traffic operations software, Synchro, 

version 9 and the 2010 Highway Capacity Manual (HCM).  

The analysis for the subject intersection assumes that a level of service (LOS) D or better will be considered 

adequate (or acceptable). LOS worse than D would indicate that an intersection or approach is nearing 

unacceptable levels of operation and would be unable to accommodate substantial increases in traffic without 

significant increases in congestion and delay. The subject intersection was analyzed as a two-way stop-controlled 

intersection. Table 5 summarizes results from the Synchro model.   

Table 5. SR 53 at Malcom Bridge Rd/Rays Church Rd – No-Build Intersection LOS Summary (HCM: TWSC) 

Analysis 

Year 

Peak 

Period 

Delay (LOS) Max V/C 

Ratio EB WB NB SB 

2019 
AM 0.1 - 0.7 - 60.4 (F) 111.4 (F) 0.877 

PM 0.2 - 0.2 - 28.2 (D) 105.0 (F) 0.958 

2022 
AM 0.1 - 0.7 - 81.3 (F) 213.5 (F) >1.000 

PM 0.2 - 0.2 - 33.7 (D) 167.6 (F) >1.000 

2042 
AM 0.1 - 0.8 - >999.9 (F) >999.9 (F) >1.000 

PM 0.2 - 0.2 - >999.9 (F) >999.9 (F) >1.000 

 

The southbound approach of Malcom Bridge Road in the AM hours experiences the highest levels of delay, 

currently over 111 seconds/vehicle. If all delays are expected to increase then the greatest delay by the design 
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year of 2042 would be over 1,000 seconds on the same southbound approach in the AM hours. This is true for 

the northbound and southbound approaches in both the AM and PM hours as well. As such, both the 

northbound and southbound approaches would have the highest levels of delay. This delay would give those 

approaches at worst a LOS F. 

One of the countermeasures is to convert the intersection into an all-way stop controlled intersection. The 

subject intersection was analyzed as an all-way stop-controlled intersection for the analysis. Table 6 summarizes 

results from the Synchro model.   

 

 

 

Table 6. SR 53 at Malcom Bridge Rd/Rays Church Rd – No-Build Intersection LOS Summary (HCM: AWSC) 

Analysis 

Year 

Peak 

Period 

Delay (LOS) Max V/C 

Ratio EB WB NB SB 

2022 
AM 39.9 (E) 31.9 (D) 15.8 (C) 13.8 (B) 0.886 

PM 39.1 (E) 42.6 (E) 12.5 (B) 15.1 (C) 0.910 

2042 
AM 291.8 (F) 245.6 (F) 35.9 (E) 24.0 (C) >1.000 

PM 263.4 (F) 285.3 (F) 18.8 (C) 28.6 (D) >1.000 

 

In this scenario, for the design year of 2022 the eastbound approach of SR 53 in the AM hours would experience 

the highest levels of delay, at 39.9 seconds/vehicle. In the PM hours, the westbound approach of SR 53 would 

experience the highest levels of delay, at 42.6 seconds/vehicle. If all delays are expected to increase then the 

greatest delay by the design year of 2042 would be 291.8 seconds/vehicle on the SR 53 eastbound approach in 

the AM hours. The second greatest delay by design year of 2042 would be 285.3 seconds/vehicle on the SR 53 

westbound approach in the PM hours. As such, the southbound approach would have the highest level of delay 

in the AM and the northbound approach would have the highest levels of delay in the PM. This delay would give 

those approaches at worst a LOS F. 

 

Traffic Signal Warrant Analysis 
The Federal Highway Administration’s (FHWA) Manual on Uniform Traffic Control Devices (MUTCD), 2009 

Edition, chapter on traffic signal warrants states that the analysis of a signal warrant should include factors in 

the warrant that are applicable to the existing study location operation and safety. Traffic signal warrants 1 and 

2 were evaluated with available traffic data. Warrant 3 was not considered as an applicable signal warrant as 

the MUTCD indicates that this warrant should only be applied in unusual circumstances where a large volume 

of traffic is discharged over a short period of time. Warrant 7 was also not considered since a trial of alternatives 

has not already been tested. Furthermore, the subject intersection was analyzed using one lane for the major 

street approaches and one lane for the minor approaches.  

Traffic data for this evaluation reflect a typical weekday of traffic volumes for a 24-hour period during the 2022 

build year. A compounding annual growth rate of +0.77 percent was applied to the 12-hour turning movement 

counts collected in August 28th, 2019. From this evaluation, the studying intersection fails to meet either 

Warrants 1 or 2 criteria as summarized in Table 7.  
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Table 7. Warrant 1 and 2 Evaluation Summary – (100% Right Turn Reduction)  

Warrant 

MUTCD Value Number of 

Hours Warrant 

Satisfied 

Meet? 
Major Minor 

1A – 8-Hour (Minimum Vehicular Volume) 500 150 1 No 

1B – 8-Hour (Interruption of Continuous Traffic) 750 75 3 No 

2 – 4-Hour Figure 4C-1 Curve 1 No 

 

The resulting traffic signal warrant analysis reveals that the intersection of SR 53 and Malcom Bridge Road/Rays 

Church Road fails to satisfy any of the three warrants that were analyzed. This primarily is due to the fact that 

the minor approaches do not generate enough traffic to meet the minimum amount for the traffic signal 

warrants. Since signal warrants are not met, the signal alternative will not be carried forward for further 

evaluation. 

Roundabout Evaluation 
Atkins also evaluated the feasibility of a roundabout at this location based upon the traffic count data collected 

as part of this study. Atkins performed analysis procedures for the roundabout using GDOT’s Roundabout 

Analysis Tool (version 4.1). Appendix G and Appendix H provides the full details on the operational analyses. 

Table 8 provides a summary of the operational analysis results. First, the roundabout was evaluated for the build 

year of 2022 and design year of 2042 traffic assuming a single lane roundabout. 

Table 8. Roundabout Intersection LOS Summary – Single Lane (Build Year – 2022) 

Approach Measure of Effectiveness 
Period Analyzed 

AM PM 

2022 Build Year (Single Lane) GDOT SIDRA GDOT SIDRA 

SR 53/Hog 

Mountain Road 

(Eastbound) 

V/C Ratio 0.480 0.493 0.480 0.500 

Approach Delay (sec/veh) 9.0 9.3 9.0 9.2 

Avg. Queue Length (lane feet) 71.0 108.2 69.0 106.8 

LOS A A A A 

SR 53/Hog 

Mountain Road 

 (Westbound) 

V/C Ratio 0.460 0.485 0.460 0.471 

Approach Delay (sec/veh) 9.0 9.7 8.0 8.1 

Avg. Queue Length (lane feet) 68.0 108.2 64.0 108.2 

LOS A A A A 

Rays Church 

Road 

(Northbound) 

V/C Ratio 0.290 0.295 0.120 0.119 

Approach Delay (sec/veh) 9.0 8.6 6.0 6.2 

Avg. Queue Length (lane feet) 32.0 49.9 10.0 18.4 

LOS A A A A 

Malcom Bridge 

Road 

(Southbound) 

V/C Ratio 0.150 0.161 0.230 0.226 

Approach Delay (sec/veh) 6.0 6.5 7.0 6.6 

Avg. Queue Length (lane feet) 15.0 25.8 22.0 35.3 

LOS A A A A 

Intersection Total: A A A A 
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Table 9. Roundabout Intersection LOS Summary – Single Lane (Design Year – 2042) 

Approach Measure of Effectiveness 
Period Analyzed 

AM PM 

2042 Design Year (Single Lane) GDOT SIDRA GDOT SIDRA 

SR 53/Hog 

Mountain Road 

 (Eastbound) 

V/C Ratio 0.76 0.754 0.80 0.783 

Approach Delay (sec/veh) 18 17.5 20 19.1 

Avg. Queue Length (lane feet) 207 287.1 223 313.9 

LOS C C C C 

SR 53/Hog 

Mountain Road 

 (Westbound) 

V/C Ratio 0.77 0.780 0.70 0.695 

Approach Delay (sec/veh) 20 20.6 14 13.1 

Avg. Queue Length (lane feet) 213 327.3 161 225.6 

LOS C C B B 

Rays Church 

Road 

 (Northbound) 

V/C Ratio 0.59 0.636 0.24 0.265 

Approach Delay (sec/veh) 19 22.1 10 11.5 

Avg. Queue Length (lane feet) 100 173.4 24 50.3 

LOS C C B B 

Malcom Bridge 

Road 

 (Southbound) 

V/C Ratio 0.30 0.320 0.45 0.437 

Approach Delay (sec/veh) 10 11.0 12 11.7 

Avg. Queue Length (lane feet) 34 61.8 59 88.0 

LOS A B B B 

Intersection Total: C C C C 

 

Under the GDOT tool, the single lane roundabout should operate at a LOS A when evaluated for to the design 

year of 2022. The SIDRA analysis showed similar results with the single lane roundabout operating at a LOS A 

when evaluated for the design year of 2022. However, the GDOT tool results show the single lane roundabout 

operating at a LOS C for the design year of 2042. The SIDRA analysis also shows the single lane roundabout 

operating at a LOS C for the design year of 2042. Overall the single lane roundabout would perform with little to 

no delays throughout the day in design year 2022 but would perform with increased delay throughout the day 

in design year 2042. However, the single lane roundabout should operate above a LOS D which is adequate for 

the intersection.  
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ENVIRONMENTAL SCREENING 

Currently there are buildings/structures in three of the four quadrants of the intersection. The structures in the 

northeast and southeast quadrants have been identified as potential historical resources. However, the 

structure in the northeast quadrant is not anticipated to be considered eligible by the State Historic Preservation 

Office (SHPO). Further investigation of these properties would be completed during the Concept phase and an 

eligibility determination would be made by the SHPO at that time. 

ALTERNATIVE AND COUNTERMEASURE EVALUATION 

Given the traffic safety data outlined in the preceding sections, Atkins identified several potential design 

alternatives and countermeasures to improve both safety and operations at the study location. These potential 

design alternatives and countermeasures were evaluated for further implementation. 

Intersection Control Evaluation 
Atkins performed a formal intersection control evaluation (ICE), which is included in Appendix J. The alternatives 

evaluated within ICE correspond to the selected safety alternatives and recommendations that were analyzed 

as a part of this study. Converting the intersection to a single lane roundabout ranked first, while converting the 

intersection to a conventional all-way stop ranked second. The traffic signal was also included to be evaluated 

for, but as shown above, it was not included in a ranking due to the intersection failing to meet signal warrants. 

The factors considered for the potential alternatives are shown and summarized in the following sections.  

Potential Safety Alternatives and Countermeasures 
Table 9 summarizes the alternatives and countermeasures selected for further consideration as well as a crash 

modification factor (CMF) identified from the Highway Safety Manual (HSM), FHWA CMF Clearinghouse, or the 

GDOT ICE form. While many safety countermeasures are suggested, only those treatments with known safety 

performance impacts are analyzed. 

Table 9. Suggested Safety Countermeasures and CMFs for SR 53 at Malcom Bridge Road/Rays Church Road 

 Countermeasure 
CMF 

(FI Crashes) 

CMF 

(PDO Crashes) 

Safety Issue 

Addressed 
CMF Source 

1 

Convert the existing intersection to 

an all-way stop-controlled 

intersection. 

0.230 0.320 1, 2 
CMF ID: 3127 

& 3128 

2 
Convert the existing intersection to a 

modern single-lane roundabout. 
0.130 0.290 1, 2 

CMF ID: 230 & 

299 

 

Conversion of the existing intersection to All-Way Stop-Controlled would address the safety issues by requiring 

all vehicles to stop at the intersection. It would meet some of the driver’s expectations over the intersection 

being all-way stop-controlled as well as address sight distance issues between the approaches. With the limited 

sight distance however, drivers may not correctly identify in time the stop control ahead.  

Conversion of the existing intersection to a single lane roundabout would also address the safety issues present 

at the intersection. The roundabout requires provides some speed control because all vehicles must slow down 
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in order to enter the roundabout. This helps to address some of the sight distance issues by having vehicles slow 

down on the major approach and requiring vehicles to only need to yield to traffic already in the roundabout. 

Addressing the relatively higher number of angle crashes, the roundabout’s configuration reduces the number 

of vehicle conflicts and alters their angle to help reduce the severity of crashes that might still occur.  

Safety Impact of Potential Alternatives and Countermeasures 
While the suggested countermeasures are proven safety treatments that have been shown in prior research to 

reduce traffic crashes, not all treatments may be feasible or cost-effective at this location based upon further 

study. Therefore, it is important to consider several combinations of the evaluated treatments that may be 

selected for implementation. Table 10 summarizes the estimated impacts on expected annual crash frequencies 

for various safety treatment combinations.  

Table 10. Annual Safety Impact of Proposed Safety Countermeasures 

Safety Countermeasure 

Combination 

Combined CMFs 
Expected Crashes 

without Treatment 

Expected Crashes 

with Treatment 
Annual Reduction 

FI PDO FI PDO FI PDO FI PDO 

Convert the existing 

intersection to an all-way 

stop-controlled intersection 

0.230 0.320 4.200 4.400 0.966 1.408 3.234 2.992 

Convert the existing 

intersection to a modern 

single-lane roundabout. 

0.130 0.290 4.200 4.400 0.546 1.276 3.654 3.124 

 

 

Figure 11. Annual Safety Impact of Proposed Alternatives and Countermeasures 

All potential scenarios represent an improvement over the existing condition. However, the implementation of 

a single-lane roundabout offers noticeably improved safety performance over the other alternatives. 
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Additional operational analysis is required to determine the operational performance of these alternatives 

when compared to one another.  

Operational Impact of Potential Alternatives and Countermeasures 
Table 11 provides a summary of the operational impacts among the potential alternatives. Of these alternatives, 

the single lane roundabout was evaluated to produce the highest amount of operational improvement at the 

study intersection. 

Table 11. Year 2042 Operational Analysis Results 

Alternative 
Conflict 

Points 

Peak 

Period 

Delay (LOS) Max V/C 

Ratio EB WB NB SB Overall 

Existing 

Intersection 
32 

AM 0.1 (-) 0.8 (-) >999 (F) >999 (F) >999 (F)* >1.00 

PM 0.2 (-) 0.2 (-) >999 (F) >999 (F) >999 (F)* >1.00 

AWSC 

Intersection 
32 

AM 291.8 (F) 245.6 (F) 35.9 (E) 24.0 (C) 208.8 (F) >1.00 

PM 263.4 (F) 285.3 (F) 18.8 (C) 28.6 (D) 223.2 (F) >1.00 

Single Lane 

Roundabout 
8 

AM 17.5 (C) 20.6 (C) 22.1 (C) 11.0 (B) 18.8 (C) 0.78 

PM 19.1 (C) 13.1 (B) 11.5 (B) 11.7 (B) 15.1 (C) 0.78 

*The HCM states the following for intersection LOS: (a) major-street through vehicles are assumed to 

experience zero delay; (b) the disproportionate number of major-street through vehicles at a typical TWSC 

intersection skews the weighted average of all movements, resulting in a very low overall average delay for all 

vehicles; and (c) the resulting low delay can mask LOS deficiencies for minor movements.  Therefore, the critical 

movement was reported as the overall LOS and delay for TWSC scenarios. 

BENEFIT/COST ANALYSIS 
 

Alternatives 
 

Single Lane Roundabout 

 

Benefits Concerns 
 

• Eliminates conflict points associated 
with angle collisions 

• Incorporates Pedestrian Safety  

• Improved Traffic Operations 

• Slows mainline speeds at the 
intersection 

 

• Potential Historic properties in the 

Northeast and Southeast 

quadrants 

• Likely to displace business in the 

Northwest quadrant 

  

Estimated Cost Estimated Safety Benefit Cost 
 

PE $700,000.00 

UTL $150,000.00 

ROW $400,000.00 

CST $2,000,000.00 

Total $3,250,000.00 
 

 

FHWA crash modification factors suggest 

converting the intersection from a TWSC 

to a single lane roundabout is expected to 

result in an 87% (ID:230) reduction in 

injury crashes and a 71% (ID:233) 

reduction in PDO crashes for all crash 

types. 

  

Safety B/C = 13.62 
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All Way Stop Control 

 

Benefits Concerns 
 

• Slows mainline speeds at the 
intersection 

• Inexpensive 

 

• Maintains maneuvers with a 

documented injury angle crash 

pattern 

• Operates at a LOS F during the 

design year 

  

Estimated Cost Estimated Safety Benefit Cost 
 

PE $10,000.00 

UTL $0.00 

ROW $0.00 

CST $50,000.00 

Total $60,000.00 
 

 

FHWA crash modification factors suggest 

converting the intersection from a TWSC 

to an AWSC is expected to result in an 

77% (ID:3128) reduction in injury crashes 

and a 48% (ID:315) reduction in PDO 

crashes for all crash types. 

  

Safety B/C = 97.08 
 

 

 

CONCLUSION 

The previous sections of this report demonstrate that the proposed alternatives and countermeasures will 

improve operations compared to the no-build condition, and have been proven in prior research to improve 

traffic safety. Therefore, GDOT should consider the recommended safety countermeasures and treatments 

presented in Table 12 for implementation.  

Table 12. Suggested Safety Countermeasures for SR 53 at Malcom Bridge Road/Rays Church Road Study 

Intersection 

No. Countermeasure 

Approximate 

Implementation 

Timeline 

Safety Issue 

Addressed 

1 

Install W4-4p (Cross Traffic Does Not Stop) signs below the stop 

signs on the Malcom Bridge Road and Rays Church Road 

approaches. 

Short 2 

2 
Convert the existing intersection to a modern single-lane 

roundabout. 
Long 1, 2 
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RECOMMENDATIONS 

Based on the information presented in this report, the Atkins team proposes both short-term and long-term 

improvements to the SR 53 Malcom Bridge Road/Rays Church Road intersection. The short-term 

improvements include installing W4-4p (Cross Traffic Does Not Stop) signs below the existing stop signs. The 

long-term improvement is to convert the intersection into a modern single lane roundabout. A roundabout 

decreases the number of conflict points and helps provide a decrease in vehicular speeds. Therefore, a 

reduction in both severity and frequency of crashes at the intersection is expected. Since the roundabout can 

immediately address all the safety issues listed at the intersection and provide operational benefits as well, the 

Atkins team recommends that the Department move forward with a project to convert the intersection into a 

modern single-lane roundabout when resources become available. A conceptual layout of the proposed 

roundabout is provided in Appendix O. 

 

 

 

 

RECOMMENDED BY: __________________________________ DATE _______2/21/2020____ 

  Travis Brewer, PE 

  Atkins Project Manager   

 

 

RECOMMENDED BY: __________________________________ DATE ___________________ 

  Samuel Harris, PE 

  State Safety Engineer 

 

 

 

RECOMMENDED BY: __________________________________ DATE ___________________ 

  Jason Dykes, PE 

  District Traffic Engineer 
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Appendix A: Safety Risk Matrix Background 
 

Crash Frequency 

Estimated Expected Crash Frequency (from HSM 

analysis) 
Frequency 

Rating Exposure Probability 

High High 
10 or more crashes per year Frequent 

Medium High 

High Medium 
1 to 9 crashes per year Occasional 

Medium Medium 

High Low Less than 1 crash per year, but more than 1 

crash every five years 
Infrequent 

Low Medium 

Medium Low 
Less than 1 crash every five years Rare 

Low Low 

 

Crash Severity 

Types of crashes  
Expected crash 

severity 
Severity rating 

Crashes involving high speeds or heavy vehicles, 

pedestrians, bicycles or motorcycles 
Probable fatality or 

incapacitating injury 
Extreme 

Crashes involving medium to high speeds; lane 

departure, angle, or left-turn crashes 
Moderate to severe 

injury 
High 

Crashes involving low to medium speeds angle or left-

turn crashes or high speeds and rear end or side-swipe 

crashes 

Minor to moderate 

injury 
Moderate 

Crashes involving low to medium speeds; rear end or 

sideswipe crashes 
Property damage only or 

minor injury 
Low 

 

Safety Risk Matrix 

Frequency Rating Severity Rating 

Low Moderate High Extreme 

Frequent  C D E F 

Occasional B C D E 

Infrequent A B C D 

Rare  A A B C 
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Appendix B: Planning Level Capacity Analysis  
 

GDOT’s design policy manual states that the ideal capacity of a two-lane roadway is 1,700 vehicles per hour 

(vph) in each direction and 2,000 vph per lane for a multi-lane highway. The manual also states that two lane 

roadways are generally acceptable only if the design hour volume (DHV) is less than 800 vph in either 

direction. For the purposes of a “planning level capacity analysis,” for two lane roadways, the acceptable DHV 

of 800 needs to be converted to an acceptable daily volume and compared with GDOT’s average AADT counts 

to determine potential capacity issues. As the 800 vph is in either direction, it represents the directional design 

hour volume (DDHV). The calculation for DDHV using AADT is as follows: 

 

DDHV = AADT * K * D where: 

K = proportion of the AADT that occurs during the design hour 

D = proportion of the DHV that occurs in the heavier direction of travel 

 

Since the DDHV is known (800 vph), assuming a K and D value allows for the calculation of a target daily 

volume or AADT in the above formula. Reasonable assumptions for K and D were made where K was assumed 

to be 0.10 (or 10%) and D was assumed to be 0.60 (or 60%). Using those in conjunction with GDOT’s 

acceptable DDHV, the acceptable daily volume for a two-lane road is computed as follows: 

 

Two lane acceptable daily volume = 800 / (0.10 * 0.60) = 13,333 (13,300 rounded). 
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Appendix C: Collision Diagrams  
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Appendix D: Turning Movement Count Summary 
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Appendix E: Existing Conditions Analysis – Synchro Reports 
2019 AM 
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2019 PM 
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2022 AM 
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2022 PM 
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2042 AM 
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2042 PM 
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Appendix F: Roundabout Analysis (Build & Design Years) – GDOT Tool (v4.1) 
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Appendix G: Roundabout Analysis (Build & Design Years) – SIDRA 7 
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Appendix H: Traffic Signal Warrant Analyses 
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Appendix I: Projected Turning Movement Diagrams 
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Appendix J: Intersection Control Evaluation (ICE) 
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Appendix K: Right-Of-Way Information 
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Appendix L: Environmental Screening 
Currently there are buildings/structures in three of the four quadrants of the intersection. The structures in the 

northeast and southeast quadrants have been identified as potential historical resources. However, the 

structure in the northeast quadrant is not anticipated to be considered eligible by the State Historic Preservation 

Office (SHPO). Further investigation of these properties would be completed during the Concept phase and an 

eligibility determination would be made by the SHPO at that time. 

Building in Southeast quadrant. 

Building in Northeast quadrant. 
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Appendix M: Utility Risks 
There is a Utility pole in the Southwest quadrant that is approximately 25’ from the edge of pavement. 

 

The utility pole is impacted in the proposed layout included in Appendix O. 
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Appendix N: Important Documents/Other Risks 
Person Date Position Email 

Landon 
Perry 

August 15, 
2019 

State Traffic 
Operations Manager 

It appears that both locations have been transferred to the 
safety section based on their screening results.  

Radney 
Simpson 

October 8, 
2019 

Asst. State 
Transporation 

Planning 
Administrator 

The locals have indicated a desire to contribute local 
funding towards one / both of the roundabout 
projects…..when does your team need to know the funding 
amount? 

Samuel 
Harris 

October 9, 
2019 

State Safety 
Engineering Manager 

As to your question below, these project are within my 
program and will be funded by HSIP funds.  

John 
Daniell 

October 
23, 2019 Oconee Chairman 

We can provide PE and ROW for both projects.  We can also 
provide up to $250,000 for CST on each project based on 
acceleration.  

Thomas 
Caiafa 

November 
8, 2019 Branch Chief 

Following up on the below, after review by GDOT Traffic 
Operations, we have received high-level cost estimates and 
potential programming years for both of the subject 
projects which are shown below:  
   
SR 53 at Snows Mill Road:  
PE – $800,000  FY 2021  
ROW - $200,000 FY 2023  
UTL - $250,000 FY 2024 
CST-$2,000,000 FY 2024  
TOTAL – 3,250,000  
   
SR 53 at Malcolm Bridge Road/Rays Church Road:  
PE – $800,000 FY 2021  
ROW – $600,000  FY 2023  
UTL - $250,000   FY 2024 
CST- $2,400,000 FY 2024  
TOTAL - $4,050,000  
   
Some additional notes:  
   
-Federal funding would be used to cover costs outside of 
the local contribution.  
-Per Traffic Ops, the projected costs for the Malcolm Bridge 
intersection is slightly higher due to concerns about historic 
properties in the northeast and southeast quadrants.  
-PE work could also start prior to FY 2021 if there is a 100% 
local contribution to the PE Phases (which you did mention 
below).  

John 
Daniell 

November 
8, 2019 Oconee Chairman 

We believe we can complete design and ROW in current FY.  
Can construction be moved to FY 21?  
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Stenley 
Mack 

November 
9, 2019 

Traffic Operations 
Program Manager 

It is not feasible to shift Construction to FY 2021. Even if we 
were to fast track this project for environmental and 
preliminary design, Right of Way would still need a 
minimum of 12 months to complete acquisition. We have 
not yet identify utility and environmental impacts that 
could affect fast tracking the project.  From my view at this 
stage of the project I cannot see us committing to anything 
earlier than FY 2023 for construction, keep in mind we are 
almost halfway through FY 2020 and we have not started 
Concept development yet. 

John 
Daniell 

November 
12, 2019 Oconee Chairman 

We have a design consultant ready to go for design.  Our 
plan was to commission the design with county funds.  
Concept design and completed plans to be approved by 
appropriate GDOT staff.   We have an cooperative land 
owner and the county would transact the ROW purchase 
then transfer to GDOT.  I understand the SR53@ Malcom 
Bridge/Ray’s Church maybe a little more complicated but 
our goal is to avoid the NE and SE quadrants.  
   
What about the following:  
   
SR 53 at Snows Mill Road:  
PE – Oconee County completed by March of 2020  
ROW – Oconee County competed by March 2020  
UTL - $250,000 FY 2020 
CST-$2,000,000 FY 2021  
TOTAL – 2,250,000  
   
SR 53 at Malcolm Bridge Road/Rays Church Road:  
PE – Oconee County completed by September 2020  
ROW – Oconee County completed September 2020  
UTL - $250,000   FY 2021 
CST- $2,400,000 FY 2022  
TOTAL - $2,650,000  

Radney 
Simpson 

December 
3, 2019 

Asst. State 
Transporation 

Planning 
Administrator 

Thank you both for assisting Oconee County Chairman 
understand the process moving forward…..based on the 
call….it is my understanding that for Snow Mill Rd the PE & 
RW phases would be funded with Loc funds - PE would shift 
to FY 20 - all the other phases can remain as noted on the 
attached PDF.  The CST phase would be funded with Fed 
funds with State match as needed. 
 
For Malcom Bridge project, the PE and RW phases would be 
funded with local funds. CST phase would be Fed funded 
(with state match as needed) project phases would remain 
as noted on the attached PDF. 
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Samuel 
Harris 

December 
10, 2019 

State Safety 
Engineering Manager 

As an FYI, we are currently doing an environmental 
screening at this location to confirm what can be done in 
terms of displacement. I just wanted to know if these 
buildings have already been discussed with the property 
owners.  

John 
Daniell 

December 
10, 2019 Oconee Chairman 

We hope to shift NW and SW to avoid both structures. The 
SE land owner is not friendly to ROW expansion. The more 
we can shift to the SW land owner, the better for ROW 
acquisition.  
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Appendix O: Proposed Conceptual Layout 
 

 

 

 

 

 

 

See attached 11” x 17” 

sheet. 
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