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Table 1-1. Population and Employment Growth in the Study Area from 2000-2020 

 

 

Population 
Percent 

Population 
Change 

Percent 
Employment 

Change 

2000 2010 2020 
2000-2010 2000-2010 

2010-2020 2010-2020 

City of Wichita 344,384 382,368 390,566 
11% 9% 

2% 6% 

Sedgwick County 452,869 498,365 515,416 
10% 7% 

3% 8% 

City of Andover 6,698 11,791 13,069 
76% 75% 

15% 19% 

Wichita Metropolitan 
Area 545,220 623,061 639,668 

14% 12% 

3% 7% 
Sources: 2000 U.S. Census Summary, 2010 U.S. Census Summary, 2016-2020 American Community Survey (ACS) 5-year estimate; accessed December 2022 

Table 1-2. Population Forecasts for Sedgwick County and Wichita Metropolitan Area, 2020 – 2050 
 

 Population 
Percent 

Population 
Growth 

2020 2030 2040 2050 

2020-2030 

2030-2040 

2040-2050 

Sedgwick County 534,532 575,450 605,262 619,471 

7.86% 

5.96% 

2.14% 

Wichita 
Metropolitan 
Area 

663,494 710,224 743,649 757,181 

7.04% 

4.70% 

1.82% 
Source: Wichita State University, Center for Economic Development and Business Research 
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1.3.2 Reduce Congestion and Improve Traffic Operations  

Traffic volumes reflect the growth in population and employment that have occurred in Wichita. Currently, 
traffic volumes range from 30,000 average daily traffic (ADT) at the south end of the project near 13th Street to 
over 53,000 ADT between Oliver and Hillside. By 2050, traffic is projected to be nearly 100,000 vehicles per day. 
Future traffic volumes along the intersecting roadways are also expected to range from 27,000 to 44,000 in 2050 
creating congestion at each of the Study Area interchanges. Figure 1-2 illustrates the daily traffic volumes 
modeled for 2022 (existing) and 2050 (design year) along the mainline and 2050 ADT on the intersecting 
roadways.  

Figure 1-2. Existing (2022) and Future (2050) Traffic on K-96

 

For the peak periods, the AM and PM daily traffic was modeled for 2050 and it shows the highest volumes are 
on mainline between Hillside Street and Oliver Street, and Oliver Street and Woodlawn Boulevard. The 
projected PM peak hour at Woodlawn Boulevard and Greenwich Road will be the highest among the 
intersecting roadways at over 4,200 and 4,400 vehicles per hour (VPH), respectively. Currently during the PM 
peak hour traffic some of the interchange ramps experience operational challenges with significant queuing, 
particularly at Woodlawn Boulevard and Webb Road. With the 2050 peak hour projections, more of the 
interchange ramp operations will break down causing significant congestion and traffic delays.  

For each peak period, the traffic volumes were analyzed to determine levels of congestion based on standard 
calculations for levels of service (LOS), vehicle to capacity ratios (V/C) and for estimated delay. LOS, the most 
common measure of congestion, is based on a typical grading scale where LOS A represents free flow traffic to 
LOS F which represents gridlock conditions. Typically, in urban areas, LOS of D, E or F is considered unacceptable. 
The City of Wichita confirmed that they use LOS C as the acceptable threshold for urban arterials and KDOT 
confirmed that LOS D should be used for mainline K-96 and LOS C for the cross streets.  

 

*Source: KDOT traffic counts; modeling completed by TranSystems.  
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Table 1-3 shows the standard calculations (LOS, V/C, delay) for each K-96 ramp termini along the corridor. Most 
of K-96 currently functions at acceptable LOS B or C, except near Webb Road in the eastbound direction. 
However, as growth continues in the corridor the expectation is that LOS will reach unacceptable levels by the 
design year (2050) in both the AM and PM Peak periods.  
 

Table 1-3. Traffic Levels of Service on K-96 by Intersection (Existing & Design Year) 

K-96 Cross Street 

Existing (2022) Design Year (2050) 

AM PM AM PM 

LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay 

EB Hillside B 0.72 14.1 B 0.72 10.0 C 0.88 21.2 D 1.10 47.9 

WB Hillside B 0.73 15.5 B 0.76 14.5 D 1.10 41.5 D 1.17 45.1 
EB Oliver B 0.79 15.4 B 0.79 18.9 C 0.88 27.3 F 1.84 120.4 

WB Oliver C 0.90 23.9 B 0.73 15.5 F 1.31 98.2 F 1.37 99.5 

EB Woodlawn C 0.89 21.2 C 0.92 29.0 C 0.93 31.3 F 1.69 166.1 

WB Woodlawn B 0.78 12.6 B 0.89 19.4 F 1.34 98.4 F 1.54 142.9 

EB Rock C 0.79 20.5 C 0.82 22.8 C 0.85 24.9 F 1.27 80.5 

WB Rock B 0.83 13.5 C 0.92 23.1 C 0.98 23.5 D 1.12 48.9 

EB Webb E 1.08 64.3 E 1.37 56.3 F 1.74 242.4 F 3.33 383.1 

29th Webb B 0.87 17.4 C 0.92 25.7 E 1.24 69.7 E 1.16 63.1 

WB Webb C 0.88 22.7 C 1.08 23.9 E 1.96 77.9 F 3.79 239.7 

EB Greenwich B 0.65 17.4 C 0.84 27.1 C 0.83 21.0 F 1.54 93.6 

WB Greenwich B 0.63 16.9 C 0.84 25.5 C 0.97 30.9 F 1.69 172.0 

EB 21st B 0.71 19.7 C 0.81 22.3 E 1.41 71.8 F 1.51 95.5 

WB 21st C 0.88 20.8 B 0.75 18.9 F 1.58 105.6 D 1.27 43.5 

EB 13th C 0.65 20.2 C 0.75 20.4 C 0.89 26.6 F 1.42 82.1 

WB 13th B 0.76 19.1 B 0.72 17.7 D 1.07 45.2 C 0.94 28.6 

*Source: TranSystems traffic modeling. Red indicates those ramp termini with unacceptable levels of congestion.  

1.3.3 Address Crash Frequency and Severity 

As traffic continues to grow along the K-96 corridor, crashes, as expected, have continued to increase. Crashes in 
the corridor typically cluster (1) where traffic backs up the ramps onto mainline traffic, (2) where geometric 
design is substandard, (3) where mainline traffic tends to slow down, and (4) where there is a lot of cross street 
traffic. Historically, between 2015 and 2020, the corridor has experienced a total of 1,166 traffic crashes, 
including 1 fatality and 262 Injury crashes. Segments with higher traffic volumes and lower LOS, such as Oliver 
and Rock, experience a higher number of crashes. Table 1-4 presents the historical number of crashes by 
segment and by severity, along with a heat map showing where clustering of crashes occurs along the corridor. 
As expected, most of the crashes occur at the ramp terminals, but the crash maps also illustrate areas where  
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there are clusters of crashes along the mainline, typically a result of congestion (rear end collisions). Mainline 
clustering is especially pronounced near the Hillside, Oliver, and Greenwich segments.  

Table 1-4 also shows the crash rates in crashes per Million Vehicle Miles of Travel (MVMT). Overall, the corridor 
has a crash rate of 1.451 which is 50% greater than the statewide average of 0.964 for fully access controlled 
urban facilities. In addition, the segments with the higher crash rates correspond to those segments with higher 
ADT and worsening LOS, including the Hillside, Oliver, Woodlawn, and Rock segments. The Rock segment has the 
highest crash rate of any segment at 2.436 crashes per MVMT, 153% greater than the statewide average. For 
reference purposes, Figure 1-1 displays the study area interchanges in relation to the broader K-96 study 
corridor. 

Table 1-4. Historical Crashes by Severity by Segment (2015 to 2020) 
K-96 Segment Total Fatality Injury PDO Crashes per MVMT 

Hillside 206 0 39 167 1.923 

 
Oliver 216 0 40 176 1.647 

 

Woodlawn 201 0 47 154 1.623 

 

Rock 280 0 88 192 2.436 

 

Webb 104 0 25 79 1.170 
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K-96 Segment Total Fatality Injury PDO Crashes per MVMT 

 

Greenwich 71 0 14 57 0.690 

 

21st Street 45 1 9 35 0.795 

 

v13th Street 43 0 9 34 0.413 

 
 *Source: KDOT crash statistics. The heat map color codes range from red (high density) to yellow (medium density) to blue (low density).   
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A No-Build Alternative was also considered and evaluated at each interchange location for comparison 
purposes. Each interchange location and the conceptual interchange configurations are discussed in sections 
2.3.1 through 2.3.7   
 
2.3.1 I-135 Northbound to K-96 Eastbound Ramp 
 
Five conceptual new ramp configurations plus the existing ramp configuration were considered for the I-135 
northbound to K-96 eastbound ramp. Three of the new ramp configurations use a braided ramp system that 
relocates weaving movements from the K-96 mainline to the ramp system, with differences between how the 
Hydraulic Avenue weave onto K-96 is treated.  Ramp Configuration 3 requires Hydraulic Avenue on-ramp traffic 
to merge onto K-96 prior to entering the braided ramp system.  Ramp Configuration 4 moves the Hydraulic 
Avenue on-ramp traffic to enter onto the braided ramp system before merging onto K-96.  Ramp Configuration 5 
moves the Hydraulic on-ramp to enter K-96 from the left, which prohibits access to the braided ramp system.  
Configuration 2 utilizes two lanes on the I-135 to K-96 ramp while the rest of the existing is maintained, and 
Ramp Configuration 6 uses a collector-distributor (CD) road system and moves the Hydraulic Avenue on-ramp to 
K-96 to enter from the left. 

Conceptual Configuration 3 was chosen as the preferred configuration for the northbound I-135 to eastbound K-
96 ramp.  In this ramp configuration, northbound I-135 traffic may access the mainline K-96 traffic lanes via a 
slip ramp that travels underneath the eastbound K-96 to Hillside ramp.  The new braided ramp configuration will 
reduce weaving movements that affect mainline K-96 traffic operations by moving those weaving movements to 
the new braided ramp system, which improves traffic operations.  Configuration 3 also performed well with 
driver expectancy and future forecasted traffic operations.  The proposed I-135 to K-96 braided ramp is shown 
on Exhibit 2-1.  The conceptual interchange evaluation matrix for this ramp is shown on Figure 2-3. 
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2.3.2 Hillside Street Interchange 

Two conceptual interchange configurations were developed and evaluated for the Hillside Street interchange. A 
Tight Diamond conceptual interchange configuration that added two left hand turning lanes and a right-hand 
turning lane to the north and southbound lanes prior to the K-96 bridge at the Hillside interchange was 
developed. A Diverging Diamond Interchange (DDI) concept that separated northbound and southbound traffic 
by routing traffic on opposite driving sides through two signalized intersections was also developed. This 
configuration allowed free left turns for traffic entering and exiting the freeway facility, rather than using 
signalized intersections to cross opposing traffic.  

The DDI concept was selected as the preferred configuration at this location due to its ability to minimize 
conflict points with bicyclists and pedestrians through the interchange, to provide safety enhancements typical 
of DDIs in comparison to diamond interchanges, and to improve traffic operations on the K-96 mainline and the 
on-ramps by reducing congestion. The proposed Hillside Street DDI configuration is shown on Exhibit 2-2. The 
Hillside Street conceptual interchange evaluation matrix is shown on Figure 2-4. 
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Figure 2-4: Hillside Street Conceptual Interchange Evaluation Matrix 

EJ – Environmental Justice: Study of census data to determine if impacts will be borne by minority or low-income populations 
EDR – Environmental Database Report: High level data regarding the hazardous material risks affecting a study area 
NWI – National Wetlands Inventory: Dataset used to assess the potential risks to wetlands in study area 

No-Build Tight Diamond DDI
Safety/Mobility

Med Med Hi
Lo Med Hi

Med Med Hi
Traffic Operations

Lo Lo Med
Lo Med Med
Hi Hi Med
Lo Med Hi
Lo Med Med
Hi Hi Hi

Physical Impacts
Hi Hi Lo

N/A N/A N/A
Hi Med Med
Hi Med Lo

Constructability
Med Lo Med
Med Med Med

ENVIRONMENTAL CRITERIA Unit of Measure No-Build Tight Diamond DDI
Community Impacts

National Register of Historic Places (Buildings or Districts) No. 0 0 0
Potential Low Income or Minority  Populations (EJ) Yes/No No No No
Other (schools, religious orgs, cemeteries, fire stations) No. 0 0 0

Environmental Impacts
Hazardous Material Sites (EDR) No. 0 1 1
NHD Stream Crossings No. 0 2 2
NHD linear feet of stream No. feet 0 1,294 1,234
K96 Trail Impacts No. feet 0 0 0
NWI Impacts acre 0.0 0.4 0.4
Potential Threatened/Endangered Species Habitat Yes/No No No No
Wooded Areas acre 0.0 1.6 0.9
100-Year Floodplain Impacts acre 0.0 0.4 0.4

Access Impacts

ENGINEERING CRITERIA

Bicycle Accomodations/Safety
Collision Severity
Pedestrian Accomodations/Safety

Access Management
Delay
Driver Expectancy
Queue Overflow
Reserve Capacity
Signing

Maintenance of Traffic

Aiport Impacts
Environmental Impacts - See Below for Details
Utility Impacts

Constructability
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2.3.3 Oliver Street Interchange 

The Oliver Street interchange also had two concepts developed and evaluated for improvements. Those two 
concepts were Tight Diamond and DDI configurations. The Tight Diamond configuration added two left-hand 
turning lanes and a right-hand turning lane at ramp terminal locations, prior to the K-96 bridge. Right-of-way 
and the shared-use path through the interchange would be shifted on the east and west sides of Oliver Street 
under the bridge (between the traffic signals). There would be a total of eight lanes, with one left-hand turning 
lane added to each direction. The DDI configuration proposed at Oliver Street separated northbound and 
southbound traffic by routing traffic on opposite driving sides through two signalized intersections. 

The DDI concept was selected as the preferred configuration at Oliver Street due to its ability to minimize 
conflict points with bicyclists and pedestrians through the interchange, its ability, to provide safety 
enhancements typical of DDIs in comparison to diamond interchanges, and to improve interchange delay and 
handle large volumes of traffic in comparison to the Tight Diamond concept. Private property access to Oliver 
Steet immediately north of the interchange will be closed for safety and traffic operations needs due to the 
proximity of driveway access to the interchange ramp terminal. Access to the property will remain via 35th Street 
which accesses Oliver Street at a signalized intersection. The proposed Oliver Street DDI is displayed on Exhibit 
2-3. The Oliver Street conceptual interchange evaluation matrix is shown on Figure 2-5.
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