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1.0 INTRODUCTION & OBJECTIVE 
 
This report studies traffic impacts regarding the construction of a mixed-used 
development located northeast and southeast of the 47th Place and Rainbow Road 
(Hwy 169) intersection in Westwood, Kansas. The approximate locations of the 
proposed improvements are shown on the vicinity map, Figure 1. The City of 
Westwood, Kansas, the Unified Government of Kansas City, Kansas and Kansas 
Department of Transportation (KDOT) provided guidance on the scope for this project. 
Figure 2 illustrates the site plan for the proposed mixed use development. 
 
Parcel 1: Renovation of Existing Health Club and Tennis Courts 
Parcel 2: Construction of Retail and Residential Units (south side of 47th Place) 
Parcel 3: Construction of Retail and Residential Units (north side of 47th Place) 
Parcel 4: Construction of an Office Building (NE corner of 47th Avenue & Rainbow) 
 
The objective of this study is to evaluate the existing traffic, roadway conditions, and 
traffic impacts expected from the construction of the proposed improvements. The 
appropriate intersection geometrics and traffic control improvements necessary to 
accommodate the increased traffic on the study area roadways were identified and for 
the purpose of this study the following scenarios will be analyzed for the AM and PM 
peak periods for vehicular traffic operations: 
 

• Existing conditions 
• Existing conditions plus Parcels 1 & 3 only 
• Existing conditions plus Parcels 1 & 3 plus Parcels 2 & 4 (full build-out) 
• Future conditions (existing conditions plus full build-out plus background 

traffic growth on Rainbow Boulevard) 
 
The study area intersections include the following: 

 
• Rainbow Boulevard & 47th Avenue 
• Rainbow Boulevard & 47th Place 
• State Line Road & 47th Place 
• Site Drives 

 
Jurisdictions to be involved with development and traffic impacts include: 

 
• City of Westwood, Kansas 
• City of Kansas City, Kansas (Unified Government) 
• Kansas Department of Transportation (KDOT) 



Vicinity Map

1

Project Location

2



3

Site Plan

2

Future Office (Parcel 4)

Parcel 2Parcel  3 Parcel 1
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2.0 DESCRIPTION OF STUDY AREA 

2.1 Proposed Development 
Residential units, commercial retail space and an office building are proposed to be built 
on the site at full build-out.  Renovations to an existing health and tennis club are also 
planned.  See Figure 2 for a further breakdown of proposed improvements by parcel 
numbers. The site is bound by 47th/46th Avenue to the north, State Line Road to the 
east, 47th Terrace to the south, and Rainbow Boulevard to the west. 
 
Primary access is proposed via 47th Place from both the east and west. The 
development may also be accessed from the 47th Avenue and Rainbow Boulevard 
intersection.  Additionally, Parcel 2 specifically may be accessed from Rainbow 
Boulevard, immediately north of 47th Terrace.  The site plan for the future development 
is a preliminary plan and exact dimensions and arrangement may be modified.  

2.2 Roadway and Intersection Characteristics 
 
KDOT and Roadway Classifications 
The KDOT Route Classification map was used to determine the classification of the 
roadway in the vicinity of the proposed site.   
 
Rainbow Boulevard is currently an undivided four-lane north/south roadway with a 
posted speed limit of 35 mph. By KDOT route classification, it is classified as a type D 
route.   
 
47th Avenue is an east/west arterial with a posted speed limit of 30 mph that intersects 
and ends (eastbound) at Rainbow Boulevard.  The centerline of 47th Avenue serves as 
the dividing line between the Westwood, Kansas and Kansas City, Kansas (UG) 
jurisdictions. 
 
Near this site, State Line Road acts as a north/south collector.  It is a two lane undivided 
roadway with a posted speed limit of 30 mph.  47th Place is also a two lane undivided 
collector.  It has a posted speed limit of 25 mph and many access locations between 
State Line Road and Rainbow Boulevard for the existing health and tennis club, 
businesses and their respective parking lots. 
 
Intersection Characteristics 
The T-intersection of Rainbow Boulevard and 47th Avenue is a signalized intersection 
owned by the city of Westwood. This signal is currently operating in an 
uncoordinated/actuated mode. Basic timing and phasing information was obtained from 
Kansas City Power & Light and used in modeling. 
 
Rainbow Boulevard and 47th Place is an unsignalized T-intersection, stop-controlled for 
westbound traffic. The intersection is approximately 375 feet south of 47th Avenue.  
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The intersection of 47th Place and State Line Road is an unsignalized intersection. Stop 
control is provided for all directions of traffic.  This intersection is approximately 1,300 
feet east of Rainbow Boulevard and no separate turn lanes are provided in any 
direction.  
 
Sight Distance 
Sight distance was reviewed for the intersection of Rainbow Boulevard and 47th Place 
using guidance provided in the American Association of State Highway and 
Transportation Officials (AASHTO) “A Policy on Geometric Design of Highways and 
Streets”. The posted speed limit along Rainbow Boulevard is 35 mph. Due to the 
vertical alignment of the roadway and an existing tree-line along the east side of 
Rainbow Boulevard sight distance is restricted for westbound traffic on 47th Place 
turning onto Rainbow Boulevard. Intersection sight distance is based on intersection 
control and turning type.  
 
Case B represents intersections with stop control on the minor road. Case B1 is for the 
left-turn movement from the minor road (47th Place) onto an undivided roadway 
(Rainbow Boulevard).  With a posted speed limit of 35 mph the sight distance for Case 
B1 should be a minimum of 415 feet. Case B2 is for the right-turn movement from the 
minor road (47th Place) onto an undivided roadway (Rainbow Boulevard). With a posted 
speed limit of 35 mph, the sight distance for Case B2 should be a minimum of 365 feet. 
 
Based on measurements obtained during the field visit, sight distance for Case B1 
exceeds 500 feet, thus Case B1 is met. Sight distance for Case B2 is 280 feet, less than 
the minimum requirement of 365 feet. As discussed above, the restricted sight distance 
can be attributed to the vertical grade of the roadway and an existing tree-line. Figure 4 
illustrates existing lane configurations, as well as sight distance measurements. 
 
2.3 Area Transit 
 
FutureTransit Improvements 
Currently, no transit route operates on Rainbow Boulevard south of 47th Avenue.  A map 
of current transit routes in the area can be found in the “KDOT ADT” section of the 
Appendix.  The Unified Government, the University of Kansas Medical Center, the 
Kansas City Area Transportation Authority and Johnson County Transit have recently 
been engaged in discussions centered around the development of a transit facility in the 
vicinity of 39th & Rainbow.  This facility would provide an off-street convergence point for 
transit routes in the area, including KCATA route #39, #47 and #107, and JCT route 
667E.   
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3.0 DATA COLLECTION 
 
Olsson Associates collected AM and PM peak period traffic counts at the following 
intersections: 
 

• Rainbow Blvd & 47th Avenue 
• Rainbow Blvd & 47th Place 
• State Line Road & 47th Place 
 

Manual turning movement counts were collected on Tuesday, November 16, 2011 and 
Wednesday, November 17, 2011 from 7:00 AM to 9:00 AM and from 4:00 PM to 6:00 
PM.  Based on the count data collected, the AM peak hour is from 7:30 AM to 8:30 AM. 
The PM peak hour began at either 4:45 PM or 5:00 PM depending on the intersection.  
In addition to turning movement counts done by Olsson Associates, turning movement 
counts were completed for the existing parking lots on 47th Place by the Woodside 
Health Club.  These were used in estimating and assigning internal traffic on 47th Place 
and are included in the appendix. 
 
Field reviews of the site were conducted June 16, 2010 and Tuesday, November 16, 
2010.  Existing roadway and intersection characteristics were noted and traffic control at 
study intersections was documented. 
 
Parking lot turning movement counts were taken by a Woodside Health Club employee 
(Chris Bell) from 5:00 PM to 7:00 PM on Tuesday February 15, 2011.  These counts 
assisted in determining a realistic traffic volume entering and exiting the existing 
health/fitness club during the PM peak hour (5-6 PM) and patterns along 47th Place.  
Parking lot movements observed by the employee included direction for exiting vehicles, 
but not for those entering.  Distribution for entering vehicles was assumed to be 55% 
from the west and 45% from the east to closely match proposed distribution.  
 
Traffic and parking lot movement count sheets can be found in the Appendix. 
 
 



 

 
WOODSIDE VILLAGE  
TRAFFIC ANALYSIS 

7

4.0 EXISTING TRAFFIC CONDITIONS  
 
The analysis of existing conditions is based on the traffic counts for the study 
intersections. Section 2.2 details roadway classification and characteristics for the 
existing network. Existing traffic volumes used for analysis are illustrated in Figure 3. 
The existing lane configurations and traffic control for intersections in the study area are 
illustrated in Figure 4.  
 
4.1 Signal Warrant Analysis  
The Manual on Uniform Traffic Control Devices (MUTCD - 2009 Edition) provides eight 
signal warrants for evaluation of signalization at intersections. Typically, traffic signal 
warrants are based on a complete review of traffic information including volumes, 
pedestrians, accident experience, and traffic progression. The preliminary need for 
signalization at the study intersections was evaluated based on the Peak Hour Warrant 
(Warrant 3) contained in the MUTCD.  
 
The existing unsignalized study intersections were evaluated for signalization. Based on 
Warrant 3, only the 47th Place & Rainbow Boulevard intersection satisfies the warrant 
criteria for signalization based on existing conditions during the PM peak period. Signal 
warrant analysis sheets are included in the Appendix. 

4.2 Capacity Analysis 
Unsignalized capacity analyses were performed in accordance with Chapter 17 of the 
HCM using the Highway Capacity Software (HCS+), version T7F.  For simplicity, the 
amount of delay is equated to a grade or Level of Service (LOS) based on thresholds of 
driver acceptance. A letter grade between A and F is assigned, where LOS A 
represents the best operation. Table 1 represents the LOS associated with intersection 
control delay, in seconds per vehicle (sec/veh), for signalized and unsignalized 
intersections. 

Table 1:  Intersection Level of Service Summary 
 

Level-of-Service Criteria

Level of 
Service (LOS) 

Stop Control  
Approach Delay 

sec/veh

Signal Control 
Control Delay 

sec/veh 
A ≤ 10 ≤ 10 
B >10 and ≤ 15 >10 and ≤ 20 
C >15 and ≤ 25 >20 and ≤ 35 
D >25 and  ≤ 35 >35and ≤ 55 
E >35 and ≤ 50 >55 and ≤ 80 
F >50 >80 

 
Capacity analysis was conducted for the study intersections. Currently, the signalized T-
intersection at 47th Avenue and Rainbow Boulevard is expected to operate at LOS B or 
better during both AM and PM peak hour periods.     



 

 
WOODSIDE VILLAGE  
TRAFFIC ANALYSIS 

8

 
All movements at the unsignalized study intersections are expected to operate at LOS D 
or better during the AM and PM peak hour periods except for westbound left-turning 
movements during both peak periods (LOS F), northbound traffic at State Line Road in 
both peak periods (LOS E) and southbound traffic at State Line Road during the PM 
peak (LOS F). 
 
Unsignalized side street movements can be expected to operate at a lower level of 
service during peak hour periods as higher major street movements and progression 
are accommodated. Based on field observations, operations appeared to be 
acceptable. In existing conditions, the LOS, queuing, and delay is not a significant 
concern for any intersections.   
 
Figure 5 illustrates the existing level of service for individual movements at study 
intersections. 
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Existing Lane Configurations & Traffic Control
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5.0 EXISTING CONDITIONS PLUS PARCELS 1 & 3 
 
Proposed development in the first phase will include renovations to the existing health 
and tennis club as well as construct 19,500 square feet of new retail space and 88 
residential units on the northeast corner at 47th Place and Rainbow Boulevard.  Parcels 
1 and 3 represent this phase of the project, respectively. 
 
The existing Westwood Health and Tennis Club will undergo a reconstruction overhaul 
throughout the duration of the project.  Renovations to the existing health club and 
tennis facilities may occur in this initial phase or in a later stage of the project.  Scope of 
this work includes, but may not be limited to, reducing and centralizing the number of 
tennis courts from 18 to 8, renovating the existing health club building on the north side 
of 47th Place, as well as demolition of the existing structure on the south side of 47th 
Place.   
 
Two new access drives are proposed in this phase, a retail drive located on 47th Place 
175 feet east of Rainbow Boulevard and the north retail drive a connection at 47th 
Avenue and Rainbow Boulevard, making that intersection four-way.  In addition to those 
drives, existing health and tennis club parking lot entrances will be consolidated into one 
lot & garage entrance approximately 675 feet east of Rainbow Boulevard.  This parking 
garage will be below the proposed tennis courts.  Angled parking may also be 
implemented on both sides of 47th Place.  Figure 2 depicts the March 8, 2011 proposed 
site plan.   

5.1 Trip Generation and Distribution 
Trip generation characteristics expected for the site are shown in Table 2. All phases of 
development are included in this table.  These characteristics are based on trip 
generation data included in the Institute of Transportation Engineers (ITE) Trip 
Generation Manual (8th Edition). For trip generation determination the site was classified 
as Specialty Retail and Apartments. Trip generation was based on square footage of 
retail and number of residential units in the building.  
 
The proposed residential units and retail space is expected to generate 1,521 daily trips 
on an average weekday. The development is expected to generate 66 trips during the 
AM peak period and 134 trips during the PM peak period.  
 
The ITE Trip Generation Manual does not provide a rate or average for expected AM 
Peak Hour traffic volumes for the Specialty Retail land use.  Often many specialty retail 
shops are not open during the morning peak hour, so to be conservative, for the AM 
Peak period, 27% of the expected PM peak hour traffic was used.   
 
The existing health and fitness club is not expected to generate any additional trips after 
renovations and this is reflected in the report’s trip generation tables.   
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Table 2:  Trip Generation (Parcels 1 & 3 Only) 
 

Daily Trip Generation - Woodside Development (All Parcels) 
ITE   Trip Gen. Daily Trip Distribution Daily Trips Parce

l Code/Pag
e 

Land Use Size  Avg. Rate/Eq. Trips Enter Exit Enter Exit 

              

492/897* Health/Fitness Club 
35,00

0 SF - - - - - - 1 

814/1387 
Specialty Retail 

Center 
19,50

0 SF Average 864 50% 50% 432 432 3 

220/326 Apartment 88 
Unit

s Equation 657 50% 50% 329 328 3 
Total         1,521     761 760   

AM Peak Hour Trip Generation 
ITE   Trip Gen. Peak 

Hr 
Trips 

Trip Distribution AM Peak Hr 
Trips Parce

l Code/Pag
e 

Land Use Size  Avg. Rate/Eq. Enter Exit Enter Exit 

              

492/898** Health/Fitness Club 
35,00

0 SF Average 0 45% 55% 0 0 1 

814/1387^ 
Specialty Retail 

Center 
19,50

0 SF Equation 19 50% 50% 9 10 3 

220/328 Apartment 88 
Unit

s Equation 47 20% 80% 9 38 3 
Total         66     18 48   

PM Peak Hour Trip Generation 

ITE   Trip Gen. Peak 
Hr 

Trips 

Trip Distribution PM Peak Hr 
Trips Parce

l Code/Pag
e 

Land Use Size  Avg. Rate/Eq. Enter Exit Enter Exit 

              

492/899** Health/Fitness Club 
35,00

0 SF Equation 0 57% 43% 0 0 1 

814/1388 
Specialty Retail 

Center 
19,50

0 SF Equation 68 44% 56% 30 38 3 

220/329 Apartment 88 
Unit

s Equation 66 65% 35% 43 23 3 
Total         134     73 61   

*No accurate estimates of daily trips for "Health/Fitness Club" Land Use in the ITE Manual. 

**Trips for "Health/Fitness Club" Land Use are already accounted for in the traffic counts. The Health/Fitness Club's cumulative square 
footage is decreasing and there will be a decrease in tennis courts from 18 to 8.  No new trips are expected to be generated.   
^27% of PM Peak Hour trips used, no AM Peak Hour rates provided in ITE Manual. 
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A trip distribution was developed for the proposed site based on the distribution of the 
existing site volumes and conditions. The distribution for trips generated from the site is 
illustrated in Table 3. 

Table 3:  Trip Distribution 
Roadway    To    From 
North (Rainbow Boulevard) 20% 20%
South (Rainbow Boulevard) 30% 30%
West (47th Avenue) 15% 15%
East (47th Place) 10% 10%
North (State Line Road) 10% 10%
South (State Line Road) 15% 15%

 
The AM and PM peak hour period trips for the first phase, following distribution and 
assignment to the roadway network, are illustrated in Figures 6 & 7. Trips associated 
with the development were added to the existing traffic volumes. The resulting existing 
plus parcels 1 & 3 traffic volumes are illustrated in Figure 8. The existing plus parcels 1 
& 3 intersection geometrics and traffic control for the study area intersections are 
illustrated in Figure 9.   
 
5.2 Signal Warrant Analysis  
Signal warrant analysis was completed as discussed in Section 4.1 and warrant 
analysis sheets are included in the Appendix. All of the unsignalized study intersections 
were evaluated for signalization. Based on Warrant 3, none of the study intersections 
satisfy the peak hour warrant criteria for signalization based on existing plus parcels 1 & 
3 only conditions except 47th Place & Rainbow Boulevard during the PM peak hour. 
 
The intersection of 47th Place and Rainbow Boulevard is approximately 375 feet south 
of the signalized intersection of 47th Avenue and Rainbow Boulevard.  With standard 
engineering practice, a greater distance between signalized intersections is usually 
preferred.  However, sight distance to the south along Rainbow Boulevard is restricted, 
which is a safety concern for traffic along 47th Place as noted previously in Section 2.2. 
Thus, it is recommended to signalize this intersection and coordinate with the signal to 
the north at 47th Avenue via interconnect.   
 
For the purposes of this study, a 90-second cycle length was utilized for operation 
estimates. More in depth analysis will be required including the consideration of 
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operations and the coordination of adjacent signals along Rainbow Boulevard prior to 
implementation and final design.  
 
Although not obtained at the time of our traffic counts, per City representatives the 
Woodside swimming pool serves as the City pool which creates significant pedestrian 
traffic in the summer months.  The signal would provide an additional controlled 
crossing location for pedestrians at a location where there is limited sight distance and 
safety concerns. 

5.3 Capacity Analysis 
Methods of capacity analysis were discussed in Section 4.2. Despite the 47th Place & 
Rainbow Boulevard intersection meeting a signal warrant in this scenario, unsignalized 
capacity analysis was also completed for the intersection for comparison.  
 
All movements at signalized intersections on Rainbow Boulevard (47th Place and 47th 
Avenue) are expected to operate at a LOS C or better during peak hours, with the 
exception of westbound movements at both intersections (LOS D).  Operations may 
improve after completing additional, more in-depth timing analysis. 
 
All movements at the unsignalized intersections are expected to operate at LOS D or 
better during the AM and PM peak hour periods with the exception of westbound left 
turn movements at an unsignalized 47th Place & Rainbow Boulevard intersection during 
both peaks (LOS F) when modeled as stop-controlled and the State Line Road & 47th 
Place intersection during the PM peak hour (LOS E).   
 
As discussed in Section 4.2, unsignalized side street movements can be expected to 
operate at a lower level of service during peak hour periods as higher major street 
movements are accommodated.  Turning movements at the new access locations, as 
well as the consolidated health/fitness club entrance are expected to operate at a LOS 
C or better in both peak hours.  Figure 10 illustrates the existing plus parcels 1 & 3 level 
of service for the study area intersections. 

5.4 Site Circulation, Internal Capture & Lane Configurations 
A proposed site plan was provided March 8, 2011. This plan illustrates the proposed 
improvements in all phases.  As opposed to 47th Place potentially experiencing high 
volumes of pass-thru traffic in existing conditions, this particular development will benefit 
from consolidation of all health and fitness club parking. This mixed use development 
should cater to a more pedestrian-friendly environment.  Angled parking should provide 
a narrowing effect and promote slower speeds.  Improved aesthetics in this kind of 
redevelopment may potentially result in less pass-thru traffic on 47th Place from the 
Plaza area.       
 
Internal trip capture between residential units and retail land uses was investigated for 
this site based on Chapter 7 in the 2004 version of ITE’s Trip Generation Handbook.   In 
calculations, internal trip capture was determined to be minimal (less than 12%) so for 
purposes of this study, internal trip capture was omitted. 
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47th Place should have separate westbound left and right turn lanes.  To accommodate 
peak hour queuing, the westbound right turn lane should accommodate at least 3 
vehicles (60 feet).   
 
Since Rainbow Boulevard is recommended to be signalized at 47th Place, southbound 
lanes should be restriped to provide for a thru/left turn lane for vehicles turning onto 47th 
Place, similar to existing striping for northbound left turning vehicles at 47th Avenue.  
The same restriping should be done north of 47th Avenue for southbound vehicles 
turning left into the development.  
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Trip Distribution (Parcels 1 & 3 Only)

7
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Existing + Development (Parcels 1 & 3 Only)

Peak Hour Volumes

8
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Existing + Development (Parcels 1 & 3 Only)

Lane Configurations & Traffic Control

9
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Existing + Development (Parcels 1 & 3 Only)

Level of Service

10

Rainbow Blvd & 47th Ave

Intersection delay 14.1 (14.5) sec.

Stop Sign

Unsignalized Intersection
U

X (X)   

AM (PM) Intersection Level of Service
X (X) 

AM (PM) Level of Service

LEGEND

R
a
i
n
b
o
w

 
B

o
u
l
e
v
a
r
d

47th Place

47th Ave

S
t
a
t
e
 
L
i
n
e
 
R

o
a
d

B
 
(
B

)

A
 
(
B

)

B (B)

B (D)

R
e
t
a
i
l

N
e
w

 
H

e
a
l
t
h

C
l
u
b
 
E

n
t
r
a
n
c
e

A (A)

A (A)

B (B)

F (F)

B
 
(
B

)

B
 
(
A

)

U

B (B)

U U

U

C (C)

B
 
(
B

)

B (D)

B
 
(
F

)

D
 
(
E

)

Rainbow Blvd & 47th Place Intersection

delay 5.6 (7.6) sec.

D (D)

D (D)

A
 
(
A

)
A (A)

Rainbow Blvd & 47th Ave Intersection

delay 16.5 (14.2) sec.

(w/ 47th Place Signalized)

B (B)

D
r
i
v
e

B
 
(
A

)

A
 
(
A

)

C (C)

D (D)

C (C)

D (D)

D (D)

D (D)

North Retail

Drive

C
e
n
t
e
r



 

 
WOODSIDE VILLAGE  
TRAFFIC ANALYSIS 

22

 
6.0 EXISTING CONDITIONS PLUS ALL PARCELS (1-4)  
 
In its second phase (Parcels 2 & 4) the development proposes an additional 13,700 
square feet of retail space and 238 residential units on the southeast corner of 47th 
Place and Rainbow Boulevard.  Retail and residential additions represent Parcel 2.  A 
50,000 square feet office building will also be constructed at the northwest corner of 47th 
Avenue and Rainbow Boulevard, north of Parcel 3.  The office building characterizes 
Parcel 4.  Tanner & White Properties is considering increasing retail area space by 
2,000 square feet in Parcel 2 which is not currently included in the site plan, so for the 
purposes of this study that additional square footage is included in the analysis. 
 
Three new access drives are proposed in this phase. One is located on 47th Place 
across from the center retail drive installed with Parcel 3 making that a 4-way 
intersection, a south parking garage entrance  (for residential units) is located 160 feet 
east of that center retail drive, and a south retail drive provides access to Rainbow 
Boulevard about 250 feet south of 47th Place.   
A 50,000 square feet office building (Parcel 4) to be built in this phase is proposed to 
have access to Rainbow Boulevard via 47th Avenue and thru-access to the south using 
center retail drive to 47th Place.   

6.1 Trip Generation and Distribution 
Trip generation characteristics expected for this phase of development are shown in 
Table 4 below.  
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Table 4:  Trip Generation (Entire Project) 

Daily Trip Generation - Woodside Development (All Parcels) 
ITE    Trip Gen. Daily Trip 

Distribution Daily Trips Parce
l Code/Pag

e 
Land Use Size  Avg. Rate/Eq. Trips Enter Exit Enter Exit 

              

492/897* Health/Fitness Club 
35,00

0 SF - - - - - - 1 

814/1387 
Specialty Retail 

Center 
15,70

0 SF Average 696 50% 50% 348 348 2 

220/326 Apartment 238 
Unit

s Equation 1,566 50% 50% 783 783 2 

814/1387 
Specialty Retail 

Center 
19,50

0 SF Average 864 50% 50% 432 432 3 

220/326 Apartment 88 
Unit

s Equation 657 50% 50% 329 328 3 

710/1203 General Office Bldg 
50,00

0 SF Equation 782 50% 50% 391 391 4 
Total         4,565     2,283 2,282   

AM Peak Hour Trip Generation 
ITE    Trip Gen. Peak 

Hr 
Trips 

Trip 
Distribution 

AM Peak Hr 
Trips Parce

l Code/Pag
e 

Land Use Size  Avg. Rate/Eq. Enter Exit Enter Exit 

              

492/898** Health/Fitness Club 
35,00

0 SF Average 0 45% 55% 0 0 1 

814/1387^ 
Specialty Retail 

Center 
15,70

0 SF Equation 16 50% 50% 8 8 2 

220/328 Apartment 238 
Unit

s Equation 120 20% 80% 24 96 2 

814/1387^ 
Specialty Retail 

Center 
19,50

0 SF Equation 19 50% 50% 9 10 3 

220/328 Apartment 88 
Unit

s Equation 47 20% 80% 9 38 3 

710/1204 General Office Bldg 
50,00

0 SF Equation 108 88% 12% 95 13 4 
Total         310     145 165   

PM Peak Hour Trip Generation 

ITE    Trip Gen. Peak 
Hr 

Trips 

Trip 
Distribution 

PM Peak Hr 
Trips Parce

l Code/Pag
e 

Land Use Size  Avg. Rate/Eq. Enter Exit Enter Exit 

              

492/899** Health/Fitness Club 
35,00

0 SF Equation 0 57% 43% 0 0 1 

814/1388 
Specialty Retail 

Center 
15,70

0 SF Equation 59 44% 56% 26 33 2 

220/329 Apartment 238 
Unit

s Equation 149 65% 35% 97 52 2 



 

 
WOODSIDE VILLAGE  
TRAFFIC ANALYSIS 

24

814/1388 
Specialty Retail 

Center 
19,50

0 SF Equation 68 44% 56% 30 38 3 

220/329 Apartment 88 
Unit

s Equation 66 65% 35% 43 23 3 

710/1205 General Office Bldg 
50,00

0 SF Equation 135 17% 83% 23 112 4 
Total         477     219 258   

*No accurate estimates of daily trips for "Health/Fitness Club" Land Use in the ITE Manual. 

**Trips for "Health/Fitness Club" Land Use are already accounted for in the traffic counts. The Health/Fitness Club's cumulative square 
footage is decreasing and there will be a decrease in tennis courts from 18 to 8.  No new trips are expected to be generated.   
^27% of PM Peak Hour trips used, no AM Peak Hour rates provided in ITE Manual. 

 
 
 
 
 
The additional residential units and retail space and office building are expected to 
generate 3,044 daily trips on an average weekday.  Combined, the residential units, 
retail and office building are expected to generate 244 trips during the AM peak period 
and 343 trips during the PM peak period.  
 
Trip distribution for this phase remained the same as previously illustrated in Table 3. 
Figures 11-15 show expected trip generations, peak hour volumes, lane configurations 
and level of service for Parcels 2 and 4 in addition to Parcels 1 & 3 being complete.   
 
6.2 Signal Warrant Analysis  
Signal warrant analysis was completed as discussed in Section 4.1 and warrant 
analysis sheets are included in the Appendix.  Based on signal warrant 3, none of the 
study intersections satisfy the peak hour warrant criteria for signalization based on 
existing plus parcels 1-4 conditions except 47th Place & State Line Road during the PM 
peak hour.  Despite satisfying the peak hour warrant criteria for signalization in the PM 
peak hour, it is not recommended to signalize this intersection based solely on a one 
hour warrant.  Delays, moderate queuing and lower levels of service can be expected 
during peak hour periods for four-way stop controlled intersections. 
 
The 47th Place and Rainbow Boulevard intersection again met signal warrant during the 
PM peak hour, but for purposes of this study it was analyzed as both signalized and 
stop controlled.  Upon construction of Parcels 2 and 4, signal timings at 47th Place and 
47th Avenue on Rainbow Boulevard should be re-evaluated and readjusted as 
necessary for current traffic volumes. 

6.3 Capacity Analysis 
Capacity analysis was examined as in Section 5.3.  All movements at signalized 
intersections on Rainbow Boulevard (47th Place and 47th Avenue) are expected to 
operate at a LOS C or better during peak hours, with the exception of westbound 
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movements at both intersections (LOS D).  Operations may improve after completing 
additional, more in-depth timing analysis. 
 
All movements at the study intersections are expected to operate at LOS D or better 
during the AM and PM peak hour periods with the exception of the 47th Place & State 
Line Road intersection during the PM peak (LOS F) and 47th Place and Rainbow 
Boulevard during both peak hours when analyzed as stop-controlled.  Figure 15 
illustrates the existing plus all parcels (1-4) scenario’s level of service for the study area 
intersections. 
 
In the March 8th, 2011 site plan, the proposed south retail drive with access to Rainbow 
Boulevard south of 47th Place is currently staggered from 47th Terrace to the west.  
Moving the new south retail drive entrance further south approximately 80 feet to align 
with 47th Terrace to the west will eliminate staggered access points and would reduce 
driver confusion, while increasing safety.   
 
Rainbow Boulevard will be classified as a “D” route and the new south retail drive 
should be built as a Type 6 Access per the KDOT Corridor Management Policy.  Per the 
policy, high volume access spacing along a “D” route is 195 feet for a Type 6 Access.  
The south retail drive appears to meet all KDOT’s Corridor Management criteria for 
access spacing and geometrics as a Type 6 access if it is located directly across from 
47th Terrace.  Additionally, a right turn lane does not appear to be warranted based on 
the low volume of expected northbound right turning vehicles according to the corridor 
policy.   
 
6.4 Site Circulation, Internal Capture & Lane Configurations  
As in Section 5.4, internal trip capture between residential units, retail and general 
office building land uses was investigated for this site based on Chapter 7 in the 2004 
version of ITE’s Trip Generation Handbook.  In calculations, internal trip capture was 
again determined to be minimal (less than 10%), so in study scenario internal trip 
capture was omitted.   
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Trip Distribution % (Parcels 2 & 4)

11
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Trip Distribution (Parcels 2 & 4 Only)

12
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Existing + Development (All Parcels 1-4)

Peak Hour Volumes

13
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Existing + Development (All Parcels 1-4)

Lane Configurations & Traffic Control

14
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Existing + Development (All Parcels 1-4)

Level of Service

15
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7.0 FUTURE CONDITIONS PLUS ALL PARCELS (1-4) 
 
This scenario considers operations of the future roadway network. At the request of the 
Kansas Department of Transportation, the future scenario represents thru-traffic 
volumes in 2030 on Rainbow Boulevard.  These estimated northbound and southbound 
volumes in the year 2030 account for a 1% annual increase in traffic. 
 
It should be noted that interpolation of average daily traffic volumes (ADT) posted on 
KDOT’s website actually indicate a net decrease in traffic on Rainbow Road near 47th 
Avenue in each of the past four years.  These volumes and traffic percentage decrease 
calculations are included in the Appendix.  

7.1 Future Background Trip Operations 
Signal warrants and traffic operations of the roadway network considering the future 
background traffic volumes were reviewed. This provides for a comparison of operations 
to determine improvements required based on estimated traffic growth or improvements 
associated with the additional traffic to the east and west of the development. 
 
It is recommended to observe operations of the roadway network and re-evaluate future 
operations based on actual volumes. Traffic growth (or decline) may occur at lower or 
higher levels than anticipated which will impact potential improvements. 
 
7.2 Signal Warrant Analysis  
Signal warrant analysis was completed as discussed in Section 4.1.  The intersection of 
47th Place with Rainbow Boulevard is expected to meet the warrant for signalization in 
both the AM and PM peak hours based on a 1% annual growth of traffic volumes on 
Rainbow Boulevard. In previous phases of development, this intersection appeared to 
warrant a signal in only the PM peak period.  In the future, signal timings should be 
evaluated and adjusted accordingly for optimal performance based on actual traffic 
volumes. 
 
Volumes are the same as analyzed in the previous scenario at the intersection of State 
Line Road and 47th Place and is expected to still meet the warrant for signalization 
based on the PM peak hour traffic volume estimations. Prior to planning for any 
signalization along the State Line corridor it would be recommended to complete 
analysis in the future scenario based on actual volumes. Background traffic growth may 
be lower or higher than anticipated which may skew the results of the signal warrant 
analysis. Signal warrant analysis sheets are included in the Appendix. 

7.3 Capacity Analysis 
All movements at signalized intersections on Rainbow Boulevard (47th Place and 47th 
Avenue) are expected to operate at a LOS C or better during peak hours, with the 
exception of westbound movements at both 47th Place (LOS D) and 47th Avenue (LOS 
E).  Operations may improve after completing more in-depth timing analysis and signal 
coordination for actual traffic volumes. 
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Unsignalized capacity analysis was completed as discussed in Section 4.2. All 
individual movements at study intersections are expected to operate at LOS D or better 
with the exception of all movements at the State Line Road and 47th Place intersection 
as in the previous scenario. 
 
All movements at the State Line intersection are expected to operate at a LOS F except 
westbound traffic which may operate at a LOS E.  While these levels of service may 
seem poor, unsignalized street movements can be expected to operate at a lower level 
of service during peak hour periods as higher major street movements and progression 
are accommodated.  Figure 18 illustrates the existing plus future conditions level of 
service for the study area intersections. 

7.4 Site Circulation, Internal Capture & Lane Configurations 
No major roadway geometry changes are recommended for future conditions based on 
estimated traffic growth discussed earlier.   
 
In the future conditions scenario, Roadway Using volumes as shown in Figure 16, In 
2030, it is recommended for Rainbow Boulevard to remain as a 4 lane undivided 
roadway (but incorporate suggestions mentioned in Sections 5 & 6).  Further analysis 
of Rainbow Boulevard operations is recommended in the future, as volumes will differ 
from estimations shown in this study. 
    
Internal trip capture between residential units and retail land uses was not investigated 
for a future conditions scenario as no additional land uses were being introduced to the 
area. For purposes of this study, internal trip capture in future conditions (year 2030) 
was omitted. 
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Future (Parcels 1-4 - 2030)

Lane Configurations & Traffic Control

17
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Future (Parcels 1-4 - 2030)

Level of Service
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8.0 RECOMMENDATIONS & CONCLUSIONS 
 
This study considered the impact of the construction of a mixed-used development and 
health club renovation on the surrounding roadway network near Rainbow Boulevard 
and 47th Place in Westwood, Kansas. Considering the existing conditions, proposed 
development, and future traffic volumes, analysis was completed to determine the 
expected operations of the area. Based on KDOT’s Corridor Management Policy, the 
results of the capacity analyses and field observations, the following conclusions and 
recommendations are made for the study area: 
 
RECOMMENDATIONS FOR EXISTING CONDITIONS 
 

• Roadway improvements are not recommended for the existing condition 
scenario.   Based on a review of the existing conditions, intersections in the area 
are operating at acceptable levels of service.  

 
RECOMMENDATIONS FOR EXISTING PLUS PARCELS 1 & 3 
(NORTH RETAIL/RESIDENTIAL AND HEALTH/FITNESS CLUB RENOVATION) 
 

• Based on a review of the expected operations of the area with the addition of 
trips associated with the proposed development, it is recommended to signalize 
the 47th Place and Rainbow Boulevard T-intersection.  The intersection is 
expected to meet the peak hour warrant for signalization.  Although traffic 
operations in terms of delay and LOS are acceptable as unsignalized there is 
limited sight distance at the intersection thus a signal would be expected to 
provide both adequate operations and improve safety. 

• The new signal at 47th Place should be timed to coordinate with the existing 
signal at 47th Avenue which will require installing interconnect between the two.   

• Separate right and left turn lanes should remain for westbound traffic on 47th 
Place with the right turn lane having at least 60 feet of storage. 

• Restripe the inside southbound lane north of 47th Avenue on Rainbow Boulevard 
to provide a shared thru/left turn lane for vehicles entering the development.   

• Restripe the inside southbound lane south of 47th Avenue on Rainbow Boulevard 
to provide a shared thru/left turn lane for vehicles entering the development via 
47th Place.   

• Provide separate shared thru/left and right turn lanes for proposed 47th Avenue 
access. 

 
RECOMMENDATIONS FOR EXISTING PLUS ALL PARCELS (1-4) 
(SOUTH RETAIL AND RESIDENTIAL UNITS & OFFICE BUILDING) 
 

• Signal timings on Rainbow Boulevard should be evaluated and adjusted to best 
accommodate new retail, residential and office building traffic volumes introduced 
with development of Parcels 2 & 4.   
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• If lined up with 47th Terrace to the west, new access to Rainbow Boulevard  (the 
south retail drive) appears to meet access spacing requirements set forth in the 
KDOT Corridor Management Policy for a Route ‘D’ classification  (195 feet 
center-to-center).  

 
RECOMMENDATIONS FOR FUTURE YEAR CONDITIONS (2030) 
 

• No roadway or geometric improvements are recommended for future year 
conditions.  

• Signal timings should be adjusted as necessary along Rainbow Boulevard to best 
accommodate actual traffic volumes and patterns. 
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APPENDIX: 
 

• Supplemental Information 
• Traffic Volumes 
• Parking Lot Volumes (By Others) 
• Development Schematic Plans (By Others) 
• KDOT ADT Calculations 

 
• Existing 

• Signal Warrant Analysis 
• Capacity Analysis Reports 

 
• Existing Plus Parcels 1 & 3 

• Signal Warrant Analysis 
• Capacity Analysis Reports 

 
• Existing Plus All Parcels (1-4) 

• Signal Warrant Analysis 
• Capacity Analysis Reports 

 
• Future Conditions 2030 Plus All Parcels (1-4)  

• Signal Warrant Analysis 
• Capacity Analysis Reports 
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