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Abstract  Traffic impact analyses are performed to assess the existing roadway infrastructure and its ability to move traffic 
near a proposed development. These analyses are produced following a traditional methodology where trips are generated, 
distributed, assigned and the final volumes are assessed to determine delay and level of service. This paper examines a 
development for which a traffic impact analysis was performed, and manual counts after the development opened are higher 
than the originally predicted volumes to determine the impact to drivers with respect to delay and level of service experienced 
to determine if there are substantial effects or design considerations that might have been different had the increase in traffic 
volume been known. The paper examines different access points and intersection locations near a development and concludes 
that right in-right out access points are not subject to inaccurate predictions while tradition single stop controlled access 
points can experience large increases in delay. 
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1. Introduction 
Traffic congestion can lead to lost productivity, 

environmental concerns and safety issues due to travel time 
delays, increases in air pollution and accidents. When traffic 
becomes congested, drivers must decide whether to wait in 
the congestion or use other routes to bypass the congestion 
that may or may not be designed to handle that level of 
traffic. In an attempt to prevent congestion from happening 
in a proactive manner, traffic impact analyses are performed 
to predict demand on the transportation network [1, 2]. The 
ability to accurately predict traffic impacts has become 
more important recently as the funding to improve roadway 
facilities continues to decrease [3]. Recently, several papers 
have addressed the accuracy of traffic impact analysis for 
large retail development [4, 5, 6], however, these paper do 
not necessarily address the implications of being wrong in 
the predictions. 

The purpose of this study is to determine the impact of 
under predicting traffic volumes when conducting a traffic 
impact analysis and the implications to the access points  
of the facility and the of the prevailing roadway network. 
To perform the study, the results of a traffic impact analysis 
are compared with actual traffic volumes to determine   
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projected and actual levels of service, using a range of 
possible traffic configurations. The actual values were 
obtained through a counting program of a facility several 
months after opening. The analysis was performed using 
Synchro software to determine the impact of potential 
differences in traffic volume at nearby intersections and 
facility access points. The results show that there is a wide 
variety of issues associated with being wrong in the traffic 
forecast and the design of the intersection can have a large 
influence on the result. 

2. Data and Study Design 
In this study, traffic data were collected and were 

compared to the initial traffic data from the original traffic 
impact analysis performed for the development. The traffic 
entering and exiting the facility was collected in 15 minute 
interval for five typical weekdays in February and March. To 
assess the impact of the difference in traffic volume, the 
original study numbers were compared to five different 
traffic volume scenarios, in an attempt to gain a holistic 
analysis, or extreme traffic volume analysis. The five traffic 
scenarios were defined as: 

Low combination: This scenario was based on totaling 
the lowest number of cars for each 15 minute interval, 
regardless of day, to create a peak hour traffic that was the 
lowest possible combination. 

Lowest day: This scenario was based on the lowest 
amount of cars on a single day of the five days in the study. 
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Average day: This scenario used an average traffic for 
the five days of data collection. 

Worst day: This scenario was based on the highest 
amount of cars on a single day of the five days in the study. 

Worst Combination: This scenario was based on 
totaling the highest number of cars for each 15 minute 
internal, regardless of day, to create a peak hour traffic that 
was the highway possible combination. 

It is important to note that all five scenarios developed in 
this work exceeded the original traffic prediction, indicating 
that the original traffic impact analysis under predicted the 
traffic volumes associated with the development. 

In addition to the five scenarios, there were five 
intersection/access point considered in the analysis. The 
locations are based on the original study and contained the 
originally predicted level of service. The scenarios were 
simulated in SYNCHRO software. Each scenario was tested 
at each location. The locations are shown in Figure 1 and 
defined as: 

Westside access to the facility which is a right in-right out 
access point (location 9), 

Southeast access to the facility which is a single stop 
controlled intersection (location 2),  

Northeast access to the facility which is a single stop 
controlled intersection (location 16),  

Northeast intersection, which is a signalized four leg 
intersection near the development (location 7), and 

Northwest intersection which is a signalized four leg 
intersection near the development (location 4). 

There are no south intersections included in the study as 
there is no access to the south from the development, the 
west side roadway has a barrier to prevent left turning traffic 
from the development and the east side roadway has no 
development to the south. 

 

Figure 1.  Location of the intersection/access points 

3. Analysis and Results 
The analysis of the impact of being wrong with respect to 

the traffic estimated through the impact analysis was 
determined by using the simulation model to analyze the 
level of service and delay for each location using the 

difference traffic configuration presented previously. The 
analysis will go through each location independently and 
each location is evaluated using standard delay and level of 
service values [7]. 

3.1. Westside Access 

The first location analyzed was Westside Access. As 
mentioned, this is a right in-right out single stop controlled 
intersection. Because of the intersection configuration, the 
only delay associated with the intersection is the westbound 
right turns leaving the facility, as all other movements are 
uncontrolled. The results of SYNCHRO runs are shown in 
Table 1. 

Table 1.  Westside Access delay and level of service for the westbound 
right turn 

Scenario Delay 
(seconds) 

Level of 
Service 

Original Traffic Impact Analysis 11.5 B 

Lowest Combination 11.4 B 

Lowest Day 11.9 B 

Average Day 12.3 B 

Highest Day 12.8 B 

Highest Combination 13.2 B 

From Table 1., there is little difference in the delay 
experienced between the original study and the actual counts, 
even when using the different traffic scenarios to test for 
extreme situations. This result is attributed to the right 
in-right out configuration of the intersection and this 
design’s ability to move traffic efficiently. The difference in 
traffic volume during the hour ranged from 130 vehicles 
turning right to 192 vehicles turning right, with no 
discernible decrease in delay. Additionally, this intersection 
has high safety and access as left turns are eliminated. 

3.2. Southeast Access 

The second location analyzed was the southeast access. As 
mentioned, this is a single stop controlled intersection with 
left and right turns into and out of the development. This 
access is a secondary access to the facility as there is limited 
development to the south along the eastern roadway. For this 
location, the eastbound left turns represent the significant 
movement where delay will occur. The results of 
SYNCHRO runs are shown in Table 2. 

Table 2.  Southeast access delay and level of service for the Eastbound left 
turn 

Scenario Delay 
(seconds) 

Level of 
Service 

Original Traffic Impact Analysis 13.9 B 

Lowest Combination 13.5 B 

Lowest Day 13.8 B 

Average Day 13.9 B 

Highest Day 14.1 B 

Highest Combination 14.4 B 
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From Table 2, there is limited difference in the delay and 
no difference in the level of service at this location from the 
original prediction and the extreme traffic scenarios. This 
limited difference comes from the limited use of this location 
in the different combinations, as this is not the primary 
entry/exit location and the expected traffic only increased 
from 80 vehicles to 94 vehicles. 

3.3. Northeast Access 

The third location analyzed is the northeast access to the 
development. This location is a single stop controlled 
intersection and serves as the main entrance point to the 
development. Again, the main movement of concern is the 
eastbound left turns as drivers will have negotiate this 
movement with traffic passing by and returning from the exit 
further south. The results of SYNCHRO runs are shown in 
Table 3. 

Table 3.  Northeast access delay and level of service for the Eastbound left 
turn 

Scenario Delay 
(seconds) 

Level of 
Service 

Original Traffic Impact Analysis 15.4 C 

Lowest Combination 16.6 C 

Lowest Day 21.5 C 

Average Day 23.5 C 

Highest Day 26.8 D 

Highest Combination 30.3 D 

Table 3 shows that this location has a wide range of delay 
values based on the traffic, and that the average traffic to 
high traffic combinations significantly exceed the original 
delay prediction. Comparing the delay between the worst 
combination and the initial prediction shows that the average 
delay increases from 15.4 seconds to 30.3 seconds. The 
traffic volume for the eastbound left turn movement 

increased from 34 to 137. The impact of this increase delay is 
that cars will queue at this access point, attempting the leave 
the development, in such a manner as to block access to 
vehicles attempting to enter the development as the parking 
lot was constructed with a short entry way to maximize the 
number of parking spaces. Additionally, the increase in delay 
associated with making the left turn from the development 
might lead to drivers making riskier decisions related to gap 
acceptance as they are forced to wait longer, potentially 
behind another driver with a small gap acceptance tolerance. 
This has the potential to lead to an increase in accidents not 
considered in the initial study. 

3.4. Northeast Intersection 

The fourth location analyzed was the signalized 
intersection northeast of the development. For this location, 
all four approaches were analyzed. The results of 
SYNCHRO runs are shown in Table 4. 

Additionally, the overall intersection level of service is a C 
for all but the two highest traffic extremes, when the level of 
service is a D. Having an intersection with a level of service 
of a C or even a D, is not a major concern for most urban 
environments and would fall within an acceptable range for 
the level of service. Examining the approach level of service, 
it is obvious that the northbound approach level of service 
exceeds what would be acceptable for many urban areas and 
having a level of service of F would not be accepted by 
drivers. 

Analyzing this particular approach, there is a designated 
left turn lane and shared through-right turn lane. A 
simulation was performed adding a separate right turn lane to 
the northbound approach, and the resulting northbound level 
of service was reduced from an F to a D, and the overall 
intersection level of service was reduced from a D to a C. 
This minor roadway improvement, if predicted before the 
development, could have been made and would have a great 
potential to reduce traffic delay near the development. 

Table 4.  Northeast intersection delay and level of service for each approach 

Scenario 

Eastbound Westbound Northbound Southbound 

Delay 
(seconds) 

Level of 
Service 

Delay 
(seconds) 

Level of 
Service 

Delay 
(seconds) 

Level of 
Service 

Delay 
(seconds) 

Level of 
Service 

Original Traffic Impact 
Analysis 27.0 C 18.6 B 49.9 D 36.8 D 

Lowest Combination 28.1 C 19.5 B 61.0 E 36.5 D 

Lowest Day 29.5 C 20.6 C 68.4 E 38.9 D 

Average Day 28.4 C 19.9 B 51.4 D 39.7 D 

Highest Day 29.9 C 21.2 C 76.9 E 39.7 D 

Highest Combination 30.2 C 21.8 C 84.0 F 40.4 D 
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3.5. Northwest Intersection 

The fifth location analyzed is the signalized intersection 
northwest of the development. Similar to location four, for 
this location all four approaches were analyzed. The results 
from the simulation were such that the original traffic impact 
analysis and the different traffic scenarios all resulted in a 
level of service of F for this intersection, with the delay only 
increasing from 149.2 seconds per vehicle in the original 
study to 153.1 seconds per vehicle in the extreme traffic 
situation. As this is such a minor increase, this intersection 
was not analyzed further. 

4. Conclusions 
This paper examined the impact of making incorrect 

traffic forecasts in a traffic impact analysis. While only one 
location was analyzed, it can be seen that the impacts can 
vary greatly depending on location and type of intersection. 
For the two main access locations to the facility, the 
Westside Access and Northeast Access, the increases in 
traffic volumes had very different impacts. The Westside 
Access right in-right out didn’t show a significant increase in 
delay while the Northeast Access location actually doubled 
in delay for the highest traffic combination. This result 
supports the design efficiency of the right in-right out access 
for reducing delay. Also, the increased delay for the single 
stop controlled intersection at the Northeast Access could 
potentially lead to traffic congestion in the parking lot and 

crashes at the locations due to impatient drivers. 
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