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EXISTING ROADWAY CONDITIONS AND TRAFFIC VOLUMES 
 

SW 29
th

 Street is a four lane undivided roadway with a center two way left turn.  In the southeast 

corner of the proposed development, SW 29
th

 Street intersects with SW Gage Boulevard.  SW 

Gage Boulevard is also a four lane undivided roadway with a center two way left turn lane.  The 

intersection of SW 29
th

 Street and SW Gage Boulevard is signalized.  The two way left turn 

lanes transition to a single dedicated left turn lane at the intersection with a raised median.  The 

posted speed limit is 40 mph on both SW 29
th

 Street and SW Gage Boulevard.  Both roadways 

would be classified as arterials and are the primary corridors used to access Interstate 470, a mix 

of residential areas as well as small commercial developments.  Refer to Figure 3 for an 

illustration of the existing street layout adjacent to the development.     
 

To assess the impacts of the proposed development, KVE collected Peak Hour Traffic counts for 

the A.M. and P.M. peak hour on Wednesday April 2, 2014.  Manual turning movement counts 

were collected at the following intersections: 
 

 SW 29
th

 Street and SW Gage Boulevard 
 

Refer to Figure 4 for the Existing A.M. and P.M. Peak Hour Traffic Volume and Distribution 

Diagrams.   
 

DRIVEWAY SPACING AND ACCESS MANAGEMENT 
 

The fundamental concern that needs to be addressed by the site designer is proper planning for 

future traffic volumes and access management. As stated earlier, the Batis Development 

Company is proposing to construct two driveways to serve the Walgreens.  One entrance is 

planned to be located on SW 29
th

 Street.  This entrance is noted to be 36’ wide to allow one 

ingress and two egress lanes and is shown to be approximately 320’ west of the center of the 29
th

 

and Gage intersection.  The proposed driveway is offset approximately 50’ east of an existing 

driveway to the commercial development on the southwest corner of 29
th

 Street and Gage 

Boulevard. The second driveway proposed to be constructed as part of the Walgreen’s 

development is to be located on SW Gage Boulevard approximately 340’ north of the center of 

the 29
th

 and Gage intersection.  This access is also illustrated as 36’ wide with one ingress and 

two egress lanes. Similar to the proposed driveway on 29
th

 Street, the Gage Boulevard access is 

offset from the driveways serving the commercial development in the northeast quadrant of the 

intersection of SW 29
th

 Street and SW Gage Boulevard.  To maximize accessibility to the 

proposed Walgreen’s the number of access points to the property is appropriate, but the site 

designer needs to consider the impact and spacing the proposed driveways have on the traffic 

operations of the adjacent street network and driveways.   
 

The anticipated traffic volumes expected to be generated by this project will not significantly 

increase the traffic on the adjacent street network, but the proposed Walgreens will replace a 

small number of single family homes and consolidate driveways into higher volume commercial 

entrances.  Proper driveway spacing and controls on traffic movements should be considered.  To 

enhance safety, it is recommended that the site designer considers the functional area of the 

adjacent intersections and the impacts constructing driveways in close proximity to adjacent 

intersections has on traffic operations.  AASHTO states the driveways should not be situated 

within the functional boundary of at grade intersections.  This boundary is traditionally 
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recognized as the physical limits of the intersection including the limits of auxiliary turn lanes, 

but should also be expanded to include the functional area comprising of queues, reaction and 

maneuvering distance as practical.  Research has indicated that to enhance safety, the average 

driver should expect to clear an intersection or complete one maneuver prior to being expected to 

encounter another decision due to downstream traffic operations.  Based upon the design speed 

of both SW 29
th

 Street and SW Gage Boulevard the recommended spacing between site 

driveways and adjacent intersections can be determined from the information presented in Table 

1 below. 
 

Table 1 

    Limiting Conditions Desirable Conditions 

Upstream Functional Area Speed 

PIEV Plus 
Deceleration 

(ft) 
Queue 95% 

(ft) 
Total 
(ft) 

PIEV Plus 
Deceleration 

(ft) 

Queue 
95% 
(ft) 

Total 
(ft) 

Eastbound on SW 29th Street 
40 

mph 335 TBD 
335 + 

Queue 490 TBD 
490 + 
Queue 

Southbound on SW Gage Boulevard 
40 

mph 335 TBD 
335 + 

Queue 490 TBD 
490 + 
Queue 

        

Downstream Functional Area Speed 
AASHTO SSD 

(ft) 

Downstream 
Functional 
Area 2013 
KDOT AMP 

Left 
Turn 

Driving 
Task 
(ft) 

   
Westbound on SW 29th Street 

40 
mph 335 245 90 

   
Northbound on SW Gage Boulevard 

40 
mph 335 245 90 

   
        Source: 2013 KDOT Access Management Policy Table 4.4 

     

Furthermore, consideration needs to be given to issues that arise from closely spaced driveways 

on opposite sides of a roadway.   Ideally, access points should be aligned or provided with 

sufficient separation to limit the conflicts from opposing left turns or conflicting left turn in and 

left turn out. 
 

SIGHT DISTANCE  
 

The guidelines for sight distance analysis are based upon the design guidelines for intersection 

sight distance for at-grade intersections published in the American Association of State Highway 

and Transportation Officials (AASHTO), A Policy on Geometric Design of Highway and 

Streets, 2004 Edition.  Refer to Table 2 for the recommended sight distances for driveways. 
 

Table 2 

Intersection Sight 

Access Location and Turning Movement 
Design 
Speed* 

AASHTO 
Recommended 

Distance Passenger 
Car 

AASHTO 
Recommended 

Distance Single Unit 
Truck 

Driveway on SW 29th Street 

Left 

40 

500** 620** 

Right 385 500 

Driveway on SW Gage Boulevard 

Left 

40 

500** 620** 

Right 385 500 

* Design Speed was assumed to be statutory speed of 40 mph.                                                                                                                                                                                 
** Intersection Sight Distances based on  five lane road for left turns. 
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The recommended intersection sight appears to be available along the frontage of the Walgreen’s 

property.  The topography within the vicinity of the proposed development is generally level 

with limited horizontal curvature.  The developer is advised that care should be taken by the site 

designer to not locate landscaping or development signage within the sight triangles at each 

driveway.  
 

SITE TRAFFIC PROJECTIONS 
 

The analysis of the proposed development’s impact included estimates of vehicle trip generation 

and distribution of trips onto the street network.  This study focuses on the typical weekday AM 

and PM peak hours as well as additional ADT since the development is commercial in nature.  

Vehicle trip generation estimates were determined using the Institute of Transportation 

Engineers (ITE) Trip Generation Manual, 9
th

 Edition.  Based on the anticipated use of this 

development, ITE Code 881 for a drug store with drive through window seemed most 

appropriate for this development.  The estimated daily AM and PM peak hour volumes are 

shown in Table 3.   
 

Table 3 - DEVELOPMENT TRAFFIC 

Walgreens           

ITE Trip Generation: 9th edition                                                    

Land Use 
1000 GFA 

ITE 

Code  Daily Traffic AM Peak Hour PM Peak Hour 

Drug Store with Drive 

Through Window 

14.82 881 1436 51 147 

Enter 718 27 73 

Exit 718 25 73 

Page: 1801-1804           
Average Rate used            

 

TRIP DISTRIBUTION 
 

Using the trip generations above, the projected traffic was distributed onto the existing street 

system.  It was assumed the site-generated traffic would follow a similar distribution pattern to 

existing traffic.  Using these assumptions, site-generated traffic was distributed onto the adjacent 

roadway network.  The general trip distributions are summarized in Table 4.  
 

Table 4 

Trip Distribution                                                   (Table 4) 

Direction Site Distribution Proposed 

To/From East on SW 29th Street 30% 

To/From West on SW 29th Street 20% 

To/From North on SW Gage Boulevard 25% 

To/From South on SW Gage Boulevard 25% 

Total 100% 

 

The projected traffic volumes were superimposed onto the street system with the existing traffic.  

The area in the general vicinity of the proposed Walgreens is developed and it is anticipated that 

future growth in background traffic adjacent to the development will be limited and therefore 

was not analyzed.  Refer to Figure 5 for the Proposed AM and PM Peak Hour Traffic Volume 

Diagrams.   
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CAPACITY AND QUEUING ANALYSIS 

 

The peak hour traffic volumes at the study intersections were analyzed to determine the 

operational characteristics during the peak hours of a typical weekday for the following 

scenarios: 

 Existing Conditions  

 Existing Plus Proposed Conditions  

 

The study intersections were analyzed using procedures and methodology outlined in the 

Highway Capacity Manual 2000 (HCM) produced by the Transportation Research Board.  The 

intersections were evaluated using Level-of-Service (LOS).  An intersection operational analysis 

is typically quantified by the LOS experienced by drivers.  LOS ranges from ‘A’ to ‘F’.   

LOS ‘A’ represents free flow movement of traffic and minimal delay.  LOS ‘F’ is usually an 

indication of congested conditions and excessive delay.  Intermediate grades indicate incremental 

increases in congestion and delay.  The LOS deemed acceptable varies by community and 

facility type.  LOS of ‘E’ of ‘F’ are often acceptable for low or moderate traffic volumes such as 

private driveways or intersections were signalization warrants are not met or a traffic signal may 

be undesirable.  The criteria for LOS as defined by delay for an unsignalized and signalized 

intersection is listed in Table 5.  

 
Table 5 

Level-of-Service: Delay Threshold 

Level-of-Service  

(LOS) 

Unsignalized Intersection  Signalized Intersection  

Approach Delay (Sec/Veh) Approach Delay (Sec/Veh) 

A 0-<10 0-<10 

B 10-<15 10-<20 

C 15-<25 21-<35 

D 25-<35 35-<55 

E 35-<50 55-<80 

F >50 >80 

 

A queuing analysis was also performed for the study intersections.  This type of analysis will be 

used to determine if the proposed driveways are adequately spaced, there are potential conflicts 

with the access points and determine if dedicated turning lanes or additional length to turning 

lanes may be required.  Results are presented as the 95
th

 Percentile Queue.  Moreover, the 95
th

 

Percentile Queue is a measurement of the expected length (queue) of traffic that would develop 

because of traffic control at an intersection.  The 95
th

 percentile was used to account for traffic 

fluctuations. 

 

The results of the analyses as well as recommendations for improvements to the study 

intersections are listed below for each of the scenarios evaluated. 
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EXISTING CONDITIONS 

 

The results of the capacity analysis for the existing AM and PM peak hours are summarized in 

Table 6.  The intersection of SW 29
th

 Street and SW Gage Boulevard was evaluated using the 

existing traffic volumes, roadway geometry, and traffic control as indicated on Figure 3 to 

determine the extent of the existing queues and level of service at the signalized intersection. 

 
Table 6 

Summary of Results: Capacity & Queuing Analysis                 

Existing Conditions  

Intersection Movement 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(sec/veh) 
95% 

Queuing LOS 
Delay 

(sec/veh) 
95% 

Queuing 

SW 29th Street 
and SW Gage 

Boulevard 

All Movements D 42.3 - D 49.5 - 

Eastbound Left     240     243 

Eastbound     197     295 

Westbound Left     161     313 

Westbound      287     388 

Northbound Left     72     146 

Northbound     396     310 

Southbound Left     176     307 

Southbound     166     289 

 

The results of the analysis for the existing conditions indicate that the intersection is currently 

operating at a LOS D.  This is typically an acceptable operating threshold for urban areas during 

peak hour.  More importantly the queuing analysis indicate that during a typical AM and PM 

peak hour, the vehicle queue that develops due to the traffic signal will have a high probability of 

impacting traffic flow into and out of both the existing and proposed commercial driveways in 

all directions due to the proximity of the driveways to the existing signal.  Regarding the 

proposed Walgreens, the anticipated spillback will have the greatest impact on the northbound 

and eastbound left turn movement downstream of the traffic signal.  Ideally, site entrances would 

be located (at minimum) outside the intersection vehicular storage area in addition to the areas 

needed for preparation/reaction time and deceleration, but the available frontage depicted on 

Figure 2 is limited. It is recommended that the site designer consider limited access to the 

proposed Walgreens entrance on SW Gage Boulevard to improve traffic flow on the public 

roadway.    

 

EXISTING PLUS DEVELOPMENT CONDITIONS 

 

As stated earlier, Batis Development Company is proposing two full access driveways.  This 

configuration has been analyzed to determine the impact the proposed development will have on 

the adjacent street network. The results of the capacity analysis for the proposed AM and PM 

peak hours are summarized in Table 7.   Refer to Figure 5 for the Proposed AM and PM Peak 

Hour traffic volume diagram.   
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Table 7 

Summary of Results: Capacity & Queuing Analysis                 

Proposed Conditions  

Intersection Movement 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(sec/veh) 
95% 

Queuing LOS 
Delay 

(sec/veh) 
95% 

Queuing 

SW 29th Street 
and SW Gage 

Boulevard 

All Movements D 42.9 - D 51.7 - 

Eastbound Left     240     243 

Eastbound     197     307 

Westbound Left     161     313 

Westbound      293     406 

Northbound Left     74     156 

Northbound     400     316 

Southbound Left     187     326 

Southbound     169     177 

North Driveway 
and SW Gage 

Boulevard 

Eastbound Left D 31 4 F 55.1 20 

Eastbound Right B 10.6 2 B 12.4 4 

Northbound Left A 9 1 B 10.5 3 

West Driveway 
and SW 29th 

Street 

Eastbound Left A 8.6 0 A 10 2 

Southbound Left C 18.7 1 E 37 15 

Southbound Right B 10.1 1 A 9.5 2 

 

 

The results of the analysis for proposed conditions indicate that the development of the 

Walgreen’s will have little impact on the adjacent signalized intersection at 29
th

 and Gage 

Boulevard.  From a Level of Service Analysis, the left turn movements from the proposed 

driveways will function, but operate at an undesirable level of service due to the baseline traffic 

demand on the adjacent public streets, especially during the PM Peak Hour.  It is anticipated the 

driveway at SW Gage Boulevard will experience more congestion than the SW 29
th

 Street 

driveway.  The heavy traffic volumes coupled with the poor access spacing and general access 

management along the public roadways is cause for concern due to the increased probability of 

accidents along the corridor due to the number of vehicle conflict points. 

 

RECOMMENDED IMPROVEMENTS 

 

Based upon the analysis results described above, the following improvements would be 

recommended to improve drivers’ safety by limiting vehicular conflict points.   

 

1. It is recommended that the developer and site designer consider limited access to the 

proposed Walgreens along SW Gage Boulevard by installing a properly designed ‘pork chop’ 

within the driveway to limit access to right in/right out.   
 

2. Although within the functional area of the SW Gage Boulevard and SW 29
th

 Street 

intersection, a full access driveway on SW 29
th

 Street is more desirable than SW Gage 

Boulevard due to existing traffic volumes. The geometrics of the driveway as currently 

depicted on the site plan will create left turn conflicts due to opposing left turns associated 


















































