
PAVING AND INCIDENTAL DRAINAGE PETITION 
(2/9/17) 

 
To: The Governing Body of the City of Haysville, Sedgwick County, Kansas 
 
 We, the undersigned, being owners of record property liable for assessment for the following 
proposed improvements: Construction of paving and incidental drainage to serve West Grand Avenue 
according to plans and specifications to be furnished by the City Engineer of the City of Haysville, Kansas, 
hereby propose that such improvements be made in the manner provided by K.S.A. 12-6a01 et seq. 
 
 The estimated or probable cost of such improvement is $308,900. 
 
 The extent of the proposed improvement district to be assessed is as described below: 
 
 Tract A 
 1745 West Grand Avenue, Haysville, KS 
 Lot 1 Block A Freeman School Addition 
 
 Tract B 
 1956 West Grand Avenue, Haysville, KS 
 Lot 1 Block 1 Haysville School Addition 
 
 Pursuant to KSA 12-6a04(c)(6) the signers of the petition, in the aggregate, are the owners of 
100% of the property or properties proposed to be included in the improvement district and that the 
proposed improvement district does not include all properties which may be deemed to benefit from 
the proposed improvement. 
 
 The proposed method of assessment to the improvement district is equally per square foot.  The 
tracts described above shall pay 100% of the total cost payable by the improvement district. 
 
 The proposed apportionment of cost between the improvement district and the city at large is 
100% to be assessed against the improvement district and 0% to be paid by the city at large. 
 
 We further request that such improvements be made without notice and hearing as required in 
K.S.A. 12-6a04. 
 
 Names may not be withdrawn from this petition by the signers thereof after the Governing Body 
commences consideration of the petition or late than seven (7) days after such filing, whichever occurs 
first. 
 
 Dated at Haysville, Kansas, February 27, 2017. 
 
        Respectfully Submitted, 
 
        Property Owned Within Proposed 
Signature   Address     Improvement District 
 
 
_____________________ 1745 West Grand Ave, Haysville, KS 67060 Tracts A & B 
Paige Crum 
Board President, USD 261 



USD 261 - GRAND AVE LEFT TURN LANE

Professional Engineering HAYSVILLE, KS

Consultants, P.A.     

303 S. Topeka     PEC PROJECT NO. 31-160028-000-1263

Wichita, Kansas 67202    

Phone (316)262-2691     Prepared by: PEC

Estimate Date: 2/2/2017

PRELIMINARY COST ESTIMATE

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE COST

8" A.C. Pavement (5" Bit. Base) 2500 SY 40.00$   100,000.00$ 

8" Reinforced Concrete Valley Gutter 500 SY 60.00$   30,000.00$   

6" Reinf. Crushed Rock Base 3300 SY 10.00$   33,000.00$   

Monolithic Edge Curb 200 LF 5.00$   1,000.00$  

Linear Ditch Grading 2400 LF 10.00$   24,000.00$  

Driveway Culvert Pipe (24" RCP) 150 LF 50.00$   7,500.00$  

Unclassified Excavation 1000 CY 5.00$   5,000.00$  

Project Seeding 1 LS 5,000.00$   5,000.00$  

Erosion Control 1 LS 6,000.00$   6,000.00$  

Pavement Marking 1 LS 10,000.00$   10,000.00$   

Traffic Control 1 LS 15,000.00$   15,000.00$   
Site Clearing & Restoration 1 LS 20,000.00$   20,000.00$   

Subtotal Construction Estimate 256,500.00$ 

10% Contingencies $25,650.00

Total Construction Estimate 282,150.00$ 

* Estimate does NOT include right-of-way or easement acquisition or utility relocations

C:\Users\will__000\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\N16OOYUV\160028-

000_Grand Ave Left Turn Lane_Prelim Estimate

* Estimate does not include Engineering Design of $22,250 and Construction Management of $4,500
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This Traffic Impact Study summarizes the results of the traffic analysis for the proposed Tri-City School 

development project (herein referred to as “Proposed Project”) in Haysville, Kansas. This proposed project 

will include the construction of a new single-story school building and parking lots on the 38.5-acre site. 

The main focus of this study is to evaluate the traffic conditions at the proposed driveways to the site, and 

determine any traffic or geometric enhancements necessary to improve the safety and operational efficiency 

of the Grand Avenue corridor.  

 

 Proposed Development Plan 

o Location Description  

 The proposed project site is located at 1975 W. Grand Avenue within the city limits of Haysville, 

Kansas. The proposed project site is on the south side of the roadway midway between the 

intersections of 39th Street West and Meridian Avenue on the west side of the community. An 

area map and proposed site plan are included within Appendix A. 

 

o Land Use – Existing and Proposed 

 The proposed site is currently used for soccer and football fields, and general open space. 

 

 The proposed site will include a 70,000 square foot building to serve as a high school with paved 

parking lots for a total of approximately 175 vehicles.  The remaining area will be retained as 

general open space.  

 

o Site Plan Access - Existing and Proposed 

For this section, the driveway and lane widths are measured from edge-of-pavement to edge-of-

pavement along the property line. The distance between the driveway and intersecting street is 

measured along the centerline of Grand Avenue from the centerline of the driveway to the 

centerline of the intersecting roadway. 

 

 The proposed project site currently has one access point along Grand Avenue. The driveway 

provides access to a gravel parking area for the sports fields, is approximately 20 feet wide,  and 

is approximately 1,600 feet west of Meridian Avenue. As a part of the development, this 

driveway will be removed. 

 

 The proposed project site will have two access points along Grand Avenue. Each of the proposed 

driveways will be 50 feet wide which provides a single, 16-foot wide entry lane and two, 10-foot 

wide exit lanes separated by a 14-foot wide raised island. The proposed driveways will be 

approximately 1,425 feet and 1,840 feet west of Meridian Avenue and aligned with the existing 

driveways into the Haysville West Middle School (HWMS) on the north side of Grand Avenue. 

 

 Area Characteristics 

o Type of Area 

 The proposed site is located within the city limits of Haysville and the area surrounding the site 

is developed with a variety of uses.  

 

To the east of the project site, the adjacent property is developed and occupied by USD #261 

Service Center and the Administrative Office. East of the Administrative Office, the property 

on the southwest corner of the intersection of Grand Avenue and Meridian Avenue is developed 

and occupied by Freeman Elementary School. 
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To the south of the project site, the property is undeveloped and used for agricultural purposes. 

 

To the west of the site, the adjacent property along the south side of Grand Avenue between the 

project site and 39th Street West is undeveloped and used for agricultural purposes. 

 

Directly north of the project site, the property along the north side of Grand Avenue is developed 

and currently occupied by HWMS.  

 

Immediately east of HWMS, the property is developed and occupied by St. Cecilia Church and 

School. East of the church, the property on the northwest corner of the intersection of Grand 

Avenue and Meridian Avenue is currently undeveloped and zoned for Light Commercial. 

 

Immediately west of HWMS, the property is undeveloped and used for agricultural purposes. 

The properties on the northeast corner of the intersection of Grand Avenue and 39th Street West 

is developed with the Resurrection Lutheran Church and the vacated Sedgwick County Fire 

Station 4. 

 

 Roadway Characteristics 

For this section, the roadway widths were measured from edge-of-pavement to edge-of-pavement. 

 

 Grand Avenue, which is known as 71st Street South within Sedgwick County, serves the 

Haysville community as an arterial route. The existing city limit on Grand Avenue is 

approximately midway between 39th Street West and Meridian Avenue.  

 

North of the development, Grand Avenue is approximately 26 feet wide and constructed of 

asphaltic concrete pavement with a 5 to 6-foot aggregate shoulder on each side and open ditches. 

The roadway is marked to provide one lane in both the east- and westbound directions. There is 

no sidewalk provided along either side of the roadway. 

 

At the intersection with Meridian Avenue, Grand Avenue expands to approximately 60 feet 

wide plus curb-and-gutter and provides for two lanes in each direction and an exclusive left-turn 

lane.  

 

The intersection of Grand Avenue and Meridian Avenue is currently signalized with 

protected/permissive left-turn phasing for all of the approaches. Pedestrian crosswalks, 

including pedestrian signal heads and pushbuttons, are provided across all of the approaches. 

 

The posted speed limit along Grand Avenue between Meridian Avenue and the west city limit 

is 35 mph. The posted speed limit on 71st Street South west of the city limit is 55 mph. 
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In addition, there is a school crossing 

across Grand Avenue in front of the 

St. Cecilia site, approximately 875 feet 

west of the intersection with Meridian 

Avenue. The crosswalk pavement 

markings utilize the standard style 

shown in Figure 1. However, the 

existing signing for the crossing fails to 

meet the current Manual of Uniform 

Traffic Control Devices (MUTCD) [1] 

criteria in regards to 1) color, 2) legend, 

and 3) advance warning.  

 

o Existing Transportation System Plans  

 This segment of Grand Avenue is currently not scheduled for any improvements or upgrades 

within the City’s current Capital Improvements Plan. 

 

o Design vehicle 

 The design vehicle for the proposed driveway onto Grand Avenue is a passenger car. The largest, 

most frequent other type of vehicle will be a school bus. These vehicles would have a frequency 

of 10-15 vehicles per day to the site. 

 

o Adjacent Access Spacing  

For this section, the distances given were measured along Grand Avenue between the centerlines 

of the two access points. The two proposed driveways are approximately 415 feet apart and will be 

aligned with the two existing driveways for HWMS. 

 

 On the same side of Grand Avenue as the site’s proposed driveways, the first upstream access 

point is 39th Street West, which is approximately 3,440 feet west from the proposed west 

driveway. The first downstream access point is an existing low-use maintenance driveway for 

the water storage tower, which is approximately 210 feet east from the proposed east driveway. 

The next driveway downstream access point is the driveway for the Service Center, which is 

approximately 380 feet east from the proposed east driveway. 

 

On the opposite side of the Grand Avenue, the first upstream access point is an existing driveway 

for the St. Cecilia site, which is approximately 380 feet east from the proposed east driveway. 

The first downstream access point is an existing driveway for the Resurrection Lutheran Church, 

which is approximately 3,070 feet west from the proposed west driveway.  

 

 The City does not currently have any requirements for access spacing along arterial routes. From 

the Kansas Department of Transportation’s Access Management Policy [2] (AMP), the 

recommended access spacing would be 200 feet in a developed area along an arterial route with 

a posted Speed Limit of 35 mph (Table 4-6). Many larger communities in the state have 

requirements that range from 250-400 feet between driveways along arterial roadways, 

depending on the average daily traffic on the roadway. 

 

Although Grand Avenue is not a state route, the provided access spacing of 380 feet from the 

proposed driveways, both upstream and downstream on both sides of the roadway, exceeds the 

Figure 1  

Crosswalk Pavement Marking Options 
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AMP’s recommended spacing distance. In addition, the provided spacing is at the higher end of the 

ranges that have been adopted by many of the communities in the state. 

 

o Intersection Influence Area 

 The City does not currently have any requirements for access spacing from intersections along 

arterial routes. From the AMP, the downstream functional distance is 195 feet for a 35 mph 

speed in a developed area (Table 4-4).  

 

The proposed east driveway onto Grand Avenue are approximately 1,425 feet from the Meridian 

Avenue intersection. The proposed driveway onto Grand Avenue will not be in the intersection 

downstream influence area. 

 

o Sight Distance 

 The required sight distance for stopping on a level surface at 35-mph is 250 feet. Field 

measurements were taken along Grand Avenue approximately 500 feet on both sides of the 

proposed driveways and found to be adequate due to the relatively-flat and straight nature of the 

roadway. The existing sight distance would be adequate for vehicles on Grand Avenue to 

respond to vehicles turning into the proposed project site. 

 

 The required intersection sight distance for passenger cars exiting the site is 390 feet for a left 

turn and 335 feet for a right turn onto a 2-lane roadway. The intersection sight distance for the 

proposed driveways was measured to be in excess of 500 feet on Grand Avenue. The existing 

sight distance would be adequate for vehicles turning left or right from the site onto Grand 

Avenue. 

 

 Existing Traffic Condition Plus Site Generated Traffic 

o Traffic Volumes – Existing and Future / Daily and Peak Hour 

 According to Sedgwick County’s 2014 Traffic Counts Map [3], the traffic count on Grand Avenue 

near the Haysville City limit is 2,707 vehicles per day (vpd).  

 

Automatic traffic recorders (ATR) were placed at three locations along Grand Avenue and 

collected 24-hour traffic volumes from Tuesday November 10 through Thursday November 12, 

2015. The location of these counts is shown on the Area Map within Appendix A and the results 

of the counts are included within Appendix B. At the Haysville City Limit, the average daily 

traffic is 2,948 vpd with peak hour traffic of 274 vehicles (9.3%) during the AM peak hour and 

304 vehicles (10.3%) during the PM peak hour.  

 

The background growth rate for this corridor was calculated to be approximately 1.4% for the 

previous 6 years based on the Sedgwick County traffic data. Due to the amount of vacant 

property west of the project site, the future traffic volumes for the corridor were conservatively 

calculated using a 2.0% growth rate for 20 years. Based on this assumption, the future average 

daily traffic is 4,020 vpd. Assuming the peak hour volume is 10% of the daily traffic and the 

directional distribution 50%/50%, the future peak hour directional volume would be 201 

vehicles per hour (vph). 

 

In addition, manual peak hour turning movement traffic counts were collected at the 

intersections of the existing HWMS driveways and Grand Avenue. These traffic counts were 

conducted on Tuesday November 10, 2015, with the morning study period running from 7:00-
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9:00 AM and the afternoon study period running from 2:30-5:30 PM. The results of these 

turning movement counts is also included within Appendix B. 

 

o ITE Daily Trips and Trips in the Peak Hour of the Generator of the Site 

 Based on the land use of a High School (Land Use Code 530) from the Institute of Transportation 

Engineers’ (ITE) Trip Generation Manual [4], the average vehicle trip rate is 19.74 trips per 

employee for a Weekday; 4.68 trips per employee for the AM peak hour; and 3.23 trips per 

employee for the PM peak hour of the Generator. The ITE Trip Generation statistical data sheets 

are included within Appendix C. The peak hour of the Generator occurs from 2:30-3:30 PM. 

 

The independent variable of ‘Employee’ was used instead of ‘Students’ or ‘1000 sq. feet Gross 

Floor Area’ due to the fact that the school is not a typical high school and will have a lower 

student/teacher ratio. The Tri-City School is expected to have around 45 employees, but for the 

study, it was assumed to have a working staff of 50 employees. 

 

Based on the average rates above, the project site will produce a total of 987 vehicles per day, 

with 234 vehicles in the AM peak hour and 162 vehicles in the PM peak hour.  

 

o Trip/Driveway Distribution of Vehicles Entering and Exiting in Peak Hour 

 With the proposed site improvements, there will be two access points to the site along Grand 

Avenue.  The proposed driveways will be approximately 1,425 feet and 1,840 feet west of 

Meridian Avenue and aligned with the existing driveways into the HWMS on the north side of 

Grand Avenue.  

 

The Trip Generation Manual has the directional distribution of 50% entering with 50% exiting 

during the day, and 70% entering with 30% exiting during the AM peak hour, and 31% entering 

with 69% exiting during the PM peak hour. Based on this assumptions, the proposed site will 

have a daily total of 494 vehicles entering and 494 vehicles exiting. For the peak hours, the 

proposed site will have 164 vehicles entering and 70 vehicles exiting during the AM peak hour 

and 50 vehicles entering and 112 vehicles exiting the during the PM peak hour. 

 

Based on the site circulation patterns for the AM peak hour, it is expected that 60% of the 

entering vehicles will utilize the proposed west driveway and the remaining 40% will utilize the 

proposed east driveway onto Grand Avenue. It is also expected that 25% of the exiting vehicles 

will utilize the proposed west driveway and the remaining 75% will utilize the proposed east 

driveway. During the AM peak hour, the proposed west driveway will have 98 vehicles entering 

and 18 vehicles exiting and the proposed east driveway will have 66 vehicles entering and 52 

vehicles exiting. 

 

During the PM peak hour, it is expected that 80% of the entering vehicles will utilize the 

proposed west driveway and the remaining 20% will utilize the proposed east driveway onto 

Grand Avenue. It is also expected that 35% of the exiting vehicles will utilize the proposed west 

driveway and the remaining 65% will utilize the proposed east driveway. During the PM peak 

hour, the proposed west driveway will have 40 vehicles entering and 40 vehicles exiting and the 

proposed east driveway will have 10 vehicles entering and 72 vehicles exiting.  
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Based on the peak hour turning movements at HWMS, approximately 10% of the traffic to/from 

the site was from the west with the remaining 90% to/from the east. It is assumed that traffic 

into the project site will follow similar patterns.  

 

Based on this assumption for the AM peak hour, the entering traffic at the proposed west 

driveway will be 20 vehicles from the west and 78 vehicles from the east, and the exiting traffic 

will be 8 vehicles going to the west and 10 vehicles going to the east. The entering traffic at the 

proposed east driveway will be 4 vehicles from the west and 62 vehicles from the east, and the 

exiting traffic will be 2 vehicles going to the west and 50 vehicles going to the east.  

 

During the PM peak hour, the entering traffic at the proposed west driveway will be 4 vehicles 

from the west and 36 vehicles from the east, and the exiting traffic will be 9 vehicles going to 

the west and 19 vehicles going to the east. The entering traffic at the proposed east driveway 

will be 1 vehicle from the west and 9 vehicles from the east, and the exiting traffic will be 3 

vehicles going to the west and 69 vehicles going to the east. 

 

The existing, existing plus development, future without development and future plus 

development traffic volumes are summarized in Appendix D.  

 

o Auxiliary Lane Warrants 

Exclusive turning lanes, for either left or right turns, have been shown to improve traffic safety as 

well as improve travel speeds, reduce delay and reduce congestion by separating the turning 

vehicles form the thru movement traffic. 

 

 Right-turn Lane – Dedicated right-turn lanes are recommended when peak hour turning traffic 

is high; when the right turning traffic consists of large vehicles or vehicles with trailers; when 

operating speeds on the mainline roadway are high and drivers would do not expect right turns; 

the internal site design and circulation leads to backups on the mainline; or when the intersection 

or driveway angle is highly skewed. In particular, K-Tran:KSU-95-5 “Guidelines for right-turn 

treatments at unsignalized intersections and driveways” provides guidance in determining if a 

right-turn lane is necessary or beneficial based on the traffic conditions. The three key data 

elements for a right-turn are 1) the advancing volume, 2) the posted speed limit, and 3) the right-

turn volumes. 

 

Based on Table 4-25 of the AMP (which was developed from the above K-Tran’s report), a 

right-turn lane or a deceleration taper is not warranted at a driveway when the posted speed limit 

is below 40 mph or the directional design hourly volume (DDHV) is below 300 vph.  When the 

DDHV is between 300-400 vph, a minimum volume of 85 vph turning right is required to 

warrant a right-turn taper and 200 vph is required to warrant a right-turn lane. 

 

Based on the existing traffic counts, the highest eastbound volume at the west driveway was 183 

vph, and the highest eastbound volume at the east driveway is 285 vph. Under the existing 

conditions, a right-turn lane or taper is not recommended. 

 

During the AM peak hour, the future eastbound volume at the west driveway is 242 vehicles 

with 20 vehicles turning right. During the PM peak hour, the future eastbound volume is 143 

vehicles with 4 vehicles turning right. Based on the future volumes during the peak hour, a right-

turn lane or taper is not recommended. 
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During the AM peak hour, the future eastbound volume at the east driveway is 311 vehicles with 

4 vehicles turning right. During the PM peak hour, the future eastbound volume is 263 vehicles 

with 1 vehicle turning right. Based on the future volumes during the peak hour, a right-turn lane 

or taper is not recommended. 

 

 Left-turn Lane – The National Cooperative Highway Research Program (NCHRP) has several 

reports regarding the design of left-turn accommodations at unsignalized intersections, which 

also includes driveways. In particular, NCHRP Report 745 “Left-Turn Accommodations at 

Unsignalized Intersections” provides guidance in determining if a left-turn lane is necessary or 

beneficial based on the traffic conditions. The four key data elements for a left-turn are 1) the 

opposing volume, 2) the advancing volume, 3) the posted speed limit, and 4) the percentage of 

left-turns. 

 

Based on Table 4-28 of the AMP (which was developed from the above NCHRP report), left-

turn lane analysis was conducted on the two proposed driveways during the peak hours for the 

existing plus development and future plus development conditions. The results of the analysis 

are shown in Appendix E and summarized in Table 1: 

 

Table 1: Left-Turn Lane Analysis 

 AM Peak Hour PM Peak Hour 

West Driveway 

Existing Volumes Satisfied Not Satisfied 

Future Volumes Satisfied Not Satisfied 

 

East Driveway 

Existing Volumes Satisfied Not Satisfied 

Future Volumes Satisfied Not Satisfied 

 

Based on the analysis, a left-turn lane is recommended at both driveways. 

 

 The components of a left-turn lane include the storage length, deceleration length, bay taper 

length and through-lane taper length. See Figure 2 for the components of a left-turn lane with 

widening on both sides of the roadway and Figure 3 for the components of a left-turn lane with 

widening on one side of the roadway.  
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Typically, the turn lane storage length for an uncontrolled movement is based on the number of 

vehicles likely to arrive in an average two-minute period with each vehicle occupying 25 feet. 

During the peak hour at the west driveway, the average number of westbound vehicles arriving 

in a two-minute period is 2.6 vehicles. Therefore, the calculated minimum storage length of a 

left-turn bay should be a minimum of 65 feet. During the peak hour at the east driveway, the 

average number of westbound vehicles arriving in a two-minute period is 2.1 vehicles. 

Therefore, the calculated minimum storage length of a left-turn bay should be a minimum of 

53 feet, rounded up to 55 feet. 

 

The deceleration length for a left-turn is based on the need to stop (0 mph) before making the 

turning maneuver. The deceleration length with a posted speed limit of 35 mph is 135 feet. 

 

With the left-turn lane improvement centered within the existing roadway, the thru-lane taper 

should be a minimum of 122.5 feet in length, using the formula of L = (WS²/60) [posted speed 

limit less than 45 mph].  The bay taper length in a developed area with a posted speed limit of 

35 mph should be a minimum of 60 feet (10:1) for a straight line taper.  

 

Figure 2  

Left-Turn Lane with Widening on Both Sides of Roadway 

Figure 3  

Left-Turn Lane with Widening on One Side of Roadway 
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With the left-turn lane improvement offset to one side of the roadway, the thru-lane taper should 

be a minimum of 245 feet in length and the bay taper should be a minimum of 120 feet (10:1) 

for a straight line taper.  

 

o Driveway Analysis 

 The traffic operations at the driveways along Grand Avenue were evaluated by computing the 

respective service capacities, amounts of vehicle delay, and levels-of-service for each vehicular 

movement at the site. 

 

The Level-of-Service (LOS) is a term used to describe the operating conditions of traffic flow 

during peak periods. The LOS is designated by a letter ranging from A to F. LOS A represents 

little or no vehicle delays occur and vehicles can maneuver freely. LOS F represents extensive 

traffic queues and traffic delays. The Highway Capacity Manual [5] (HCM) outlines the LOS 

criteria for signalized and unsignalized intersections as shown in Table 2. In urban areas, 

acceptable design service levels for an intersection are generally LOS C. LOS D is acceptable 

if achieving LOS C is cost prohibitive or would require significant property impacts. 

 

Table 2: HCM Level-of-Service Criteria 

Level of Service 

(LOS) 

Unsignalized Intersection 

Average Delay per Vehicle 

Signalized Intersection 

Average Delay per Vehicle 

A <= 10 seconds <= 10 seconds 

B 10 – 15 seconds 10 – 20 seconds 

C 15 – 25 seconds 20 – 35 seconds 

D 25 – 35 seconds 35 – 55 seconds 

E 35 – 50 seconds 55 – 80 seconds 

F ≥ 50 seconds ≥ 80 seconds 

 

LOS Capacity Analysis for the driveway intersections onto Grand Avenue were completed 

utilizing the HCS2010 [6] highway capacity software for the existing plus development volumes 

during the peak hours.  During the analysis, it was assumed the driveway intersections were 

functioning as stop-controlled for the traffic exiting HWMS and the site. Furthermore, the 

roadway geometrics were based on the recommended roadway conditions and the observed peak 

hour traffic volumes. See Appendix F for the LOS reports.  

 

The northbound and southbound approaches at the unsignalized intersection of Grand Avenue 

with the west driveways will operate at LOS C or better during the AM and PM peak hours.  

 

The northbound and southbound approaches at the unsignalized intersection of Grand Avenue 

with the east driveways will operate at LOS B or better during the AM and PM peak hours with 

the exception of the southbound approach during the AM peak hour, which will operate at 

LOS F or better. This low LOS can be attributed to the increased traffic at the intersection and 

the significant number of vehicles trying to make a left-turn from HWMS. Even though the LOS 

is less than favorable, the resulting queue length for the left-turning traffic would be expected 

to be 5.2 vehicles, or 130 feet. 
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 The MUTCD is the federally-accepted document that specifies the conditions necessary to 

justify the installation of a traffic signal. These conditions, called warrants, are based on a 

number of factors including: the traffic volumes and speeds, accident history, roadway 

geometrics and pedestrian activity. These warrants are contained within Chapter 4C, “Traffic 

Control Signal Needs Studies” and determine whether installation of a traffic control signal is 

justified at a particular location. 

 

The MUTCD directs that a traffic signal should not be installed unless one or more of the 

warrants are met, and that the satisfaction of any warrant or warrants shall not in itself require 

the installation of a traffic control signal.  The traffic signal should only be installed if its 

operation improves the overall safety and/or operation of the intersection. 

 

Analysis was performed to determine which, if any, of the signal warrants would be met at the 

intersection of Grand Avenue with the school driveways based on the proposed roadway 

geometrics and the existing plus development traffic volumes. Even if the traffic volumes were 

combined onto a single driveway, the intersection did not meet any of the warrants and therefore 

is not recommended for signalization. See Appendix G for the signalization warrant report. 
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 Proposed Recommendations 

o Findings Summary 

 The proposed driveways from the Tri-City School onto Grand Avenue will be 50 feet wide 

which provides a single, 16-foot wide entry lane and two 10-foot wide exit lanes separated by a 

14-foot wide raised island. The proposed driveways will be aligned with the existing driveways 

into the Haysville West Middle School on the north side of Grand Avenue. 

  

 Drivers along Grand Avenue need a clear view of the access driveway to be able to slow or stop 

if required. In addition, drivers exiting the site need a clear view of Grand Avenue when 

selecting an appropriate gap in traffic to complete a turn.  In both cases, the measured field 

conditions exceed the recommended distances. 

 

 Although, the City does not currently have any requirements for access spacing along arterial 

routes, the Kansas Department of Transportation’s Access Management Policy (AMP) 

recommended access spacing would be 200 feet in a developed area along an arterial route with 

a posted speed limit of 35 mph. The access spacing, both upstream and downstream from the 

proposed driveways, exceeds the recommended distances.  

 

 Due to low traffic volumes, right-turn auxiliary lanes into the proposed site are not warranted 

on Grand Avenue.  

 

 Due to the low traffic volumes, traffic signalization at the intersections of Grand Avenue and 

the school driveways is not warranted. 

 

o Need for Roadway Improvements 

 To maintain the operational efficiency of the proposed driveways onto Grand Avenue, it is 

recommended to install a left-turn lanes at each of the driveways. The following are the 

minimum recommended dimensions for the left-turn lane improvements: 

 

 Lane Width - 12 feet 

 Shoulder Width - 5 to 6 feet (match existing) 

 Deceleration Length - 135 feet 

 Storage Length 

 West Driveway - 50 feet (Eastbound) / 65 feet (Westbound) 

 East Driveway - 50 feet (Eastbound) / 55 feet (Westbound) 

 Thru-Lane Taper Length 

 Centered in Roadway - 122.5 feet 

 Offset to One Side of Roadway - 245 feet 

 Bay Taper Length 

 Centered in Roadway - 60 feet 

 Offset to One Side of Roadway- 120 feet 
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APPENDIX A  

 Area Map 

 Site Plan 

Tri-City School (USD 261) 
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APPENDIX B 

 Existing Traffic Volumes 

 Turning Movement Volumes at 

Grand Ave. & Haysville West Middle School Driveways 

Tri-City School (USD 261) 
1975 W. Grand Ave.  
Haysville, Kansas 67060 
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APPENDIX C 

 ITE Trip Generation Statistical Data Sheets 

Tri-City School (USD 261) 
1975 W. Grand Ave.  
Haysville, Kansas 67060 
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APPENDIX D 

 Proposed Traffic Volumes – Site Traffic 

Tri-City School (USD 261) 
1975 W. Grand Ave.  
Haysville, Kansas 67060 
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APPENDIX E 

 Left Turn Analysis 

Tri-City School (USD 261) 
1975 W. Grand Ave.  
Haysville, Kansas 67060 
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LEFT TURN ANALYSIS 

 

West Driveway / Existing Traffic Volumes / AM Peak Hour 

o With the opposing volume of 100 vph and 30% of the advancing volume turning left, the 

advancing volume would need to exceed 169 vph to warrant a left-turn lane.  

o The advancing volume of 233 vph satisfies the warrants for a left-turn lane. 

 

West Driveway / Existing Traffic Volumes / PM Peak Hour 

o With the opposing volume of 100 vph and 20% of the advancing volume turning left, the 

advancing volume would need to exceed 194 vph to warrant a left-turn lane.  

o The advancing volume of 156 vph does not satisfy the warrants for a left-turn lane. 

 

West Driveway / Future Traffic Volumes / AM Peak Hour 

o With the opposing volume of 262 vph and 30% of the advancing volume turning left, the 

advancing volume would need to exceed 143 vph to warrant a left-turn lane.  

o The advancing volume of 299 vph satisfies the warrants for a left-turn lane. 

 

West Driveway / Existing Traffic Volumes / PM Peak Hour 

o With the opposing volume of 147 vph and 20% of the advancing volume turning left, the 

advancing volume would need to exceed 194 vph to warrant a left-turn lane.  

o The advancing volume of 186 vph does not satisfy the warrants for a left-turn lane. 

 

East Driveway / Existing Traffic Volumes / AM Peak Hour 

o With the opposing volume of 234 vph and 20% of the advancing volume turning left, the 

advancing volume would need to exceed 194 vph to warrant a left-turn lane.  

o The advancing volume of 426 vph satisfies the warrants for a left-turn lane. 

 

East Driveway / Existing Traffic Volumes / PM Peak Hour 

o With the opposing volume of 184 vph and 5% of the advancing volume turning left, the 

advancing volume would need to exceed 164 vph to warrant a left-turn lane.  

o The advancing volume of 224 vph does not satisfy the warrants for a left-turn lane. 

 

East Driveway / Future Traffic Volumes / AM Peak Hour 

o With the opposing volume of 315 vph and 20% of the advancing volume turning left, the 

advancing volume would need to exceed 143 vph to warrant a left-turn lane.  

o The advancing volume of 491 vph satisfies the warrants for a left-turn lane. 

 

East Driveway / Existing Traffic Volumes / PM Peak Hour 

o With the opposing volume of 264 vph and 5% of the advancing volume turning left, the 

advancing volume would need to exceed 301 vph to warrant a left-turn lane.  

o The advancing volume of 282 vph does not satisfy the warrants for a left-turn lane. 
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APPENDIX F 

 Intersection Analysis for  
Grand Ave. & West Driveway Intersection (Unsignalized) 

 Intersection Analysis for  
Grand Ave. & East Driveway Intersection (Unsignalized) 

 

Tri-City School (USD 261) 
1975 W. Grand Ave.  
Haysville, Kansas 67060 
 



HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst SAC Intersection Grand Ave / West Drive

Agency/Co. PEC Jurisdiction

Date Performed 12/5/2015 East/West Street Grand Ave

Analysis Year 2015 North/South Street West Drive

Time Analyzed AM Peak (Existing) Peak Hour Factor 0.66

Intersection Orientation East-West Analysis Time Period (hrs) 1.00

Project Description Tri-City School

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 1 1 0 0 1 1 0 1 1 0 1 1 0

Configuration L TR L TR L TR L TR

Volume (veh/h) 7 163 20 78 137 18 8 0 10 72 0 14

Percent Heavy Vehicles 3 3 3 3 3 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 11 118 12 15 109 21

Capacity 1325 1279 293 774 296 815

v/c Ratio 0.01 0.09 0.04 0.02 0.37 0.03

95% Queue Length 0.0 0.3 0.1 0.1 1.7 0.1

Control Delay (s/veh) 7.7 8.1 17.8 9.7 24.2 9.5

Level of Service (LOS) A A C A C A

Approach Delay (s/veh) 0.3 2.7 13.3 21.8

Approach LOS A A B C

Copyright © 2015 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.70 Generated: 12/7/2015 4:54:45 PM
TWSC1 W Dr - AM Ex+Dev.xtw



HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst SAC Intersection Grand Ave / West Drive

Agency/Co. PEC Jurisdiction

Date Performed 12/5/2015 East/West Street Grand Ave

Analysis Year 2015 North/South Street West Drive

Time Analyzed PM Peak (Existing) Peak Hour Factor 0.96

Intersection Orientation East-West Analysis Time Period (hrs) 1.00

Project Description Tri-City School

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 1 1 0 0 1 1 0 1 1 0 1 1 0

Configuration L TR L TR L TR L TR

Volume (veh/h) 4 96 4 36 99 21 9 0 19 59 0 7

Percent Heavy Vehicles 3 3 3 3 3 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 4 38 9 20 61 7

Capacity 1454 1480 627 950 613 935

v/c Ratio 0.00 0.03 0.01 0.02 0.10 0.01

95% Queue Length 0.0 0.1 0.0 0.1 0.3 0.0

Control Delay (s/veh) 7.5 7.5 10.8 8.9 11.5 8.9

Level of Service (LOS) A A B A B A

Approach Delay (s/veh) 0.3 1.7 9.5 11.2

Approach LOS A A A B

Copyright © 2015 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.70 Generated: 12/7/2015 4:37:22 PM
TWSC1 W Dr - PM Ex+Dev.xtw



HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst SAC Intersection Grand Ave / East Drive

Agency/Co. PEC Jurisdiction

Date Performed 12/5/2015 East/West Street Grand Ave

Analysis Year 2015 North/South Street East Drive

Time Analyzed AM Peak (Existing) Peak Hour Factor 0.56

Intersection Orientation East-West Analysis Time Period (hrs) 1.00

Project Description Tri-City School

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 1 1 0 0 1 1 0 1 1 0 1 1 0

Configuration L TR L TR L TR L TR

Volume (veh/h) 13 230 4 62 233 131 2 0 50 44 0 1

Percent Heavy Vehicles 3 3 3 3 3 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 23 111 4 89 79 2

Capacity 931 1135 142 636 114 545

v/c Ratio 0.02 0.10 0.03 0.14 0.69 0.00

95% Queue Length 0.1 0.3 0.1 0.5 5.2 0.0

Control Delay (s/veh) 9.0 8.5 31.1 11.6 100.4 11.6

Level of Service (LOS) A A D B F B

Approach Delay (s/veh) 0.5 1.2 12.4 98.2

Approach LOS A A B F

Copyright © 2015 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.70 Generated: 12/7/2015 4:40:04 PM
TWSC1 E Dr - AM Ex+Dev.xtw



HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst SAC Intersection Grand Ave / East Drive

Agency/Co. PEC Jurisdiction

Date Performed 12/5/2015 East/West Street Grand Ave

Analysis Year 2015 North/South Street East Drive

Time Analyzed PM Peak (Existing) Peak Hour Factor 0.87

Intersection Orientation East-West Analysis Time Period (hrs) 1.00

Project Description Tri-City School

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 1 1 0 0 1 1 0 1 1 0 1 1 0

Configuration L TR L TR L TR L TR

Volume (veh/h) 5 183 1 9 156 59 3 0 69 46 0 4

Percent Heavy Vehicles 3 3 3 3 3 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 6 10 3 79 53 5

Capacity 1312 1352 503 827 433 824

v/c Ratio 0.00 0.01 0.01 0.10 0.12 0.01

95% Queue Length 0.0 0.0 0.0 0.3 0.4 0.0

Control Delay (s/veh) 7.8 7.7 12.2 9.8 14.5 9.4

Level of Service (LOS) A A B A B A

Approach Delay (s/veh) 0.2 0.3 9.9 14.0

Approach LOS A A A B

Copyright © 2015 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.70 Generated: 12/7/2015 4:41:24 PM
TWSC1 E Dr - PM Ex+Dev.xtw
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APPENDIX G 

 Signal Warrants 

Tri-City School (USD 261) 
1975 W. Grand Ave.  
Haysville, Kansas 67060 
 



City: Engineer:
County: Date:

Major Street: Lanes: Major Approach Speed:
Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied for eight hours.

100% Satisfied:

80% Satisfied:

70% Satisfied:

a Basic Minimum hourly volume
b Used for combination of Conditions A and B after adequate trial of other remedial measures
c May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Existing Volumes

140 112

Vehicles per hour on major-street (total 
of both approaches)

Vehicles per hour on minor-street       
(one direction only)

70%c 56%d

105 84

105 84

140 112

80%b

120

120

200

30 116

20

Eight Highest Hours

2 or more 2 or more

Major 348 0 0 0403 355

4-
5 

PM

3-
4 

PM

2-
3 

PM

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

0

1

0

160

160

600

12
:0

0 
A

M

0 0 0Minor

600

500

d May be used for combination of Conditions A and B after adequate trial of remeidal measureswhen the major-street speed exceeds 40 
mph or in an isolated community with a population of less than 10,000

280 200

420

350

280

336

336

150

1502 or more

500

Condition A - Minimum Vehicular Volume

Condition A is intended for application at locations where a large volume of 
intersecting traffic is the principal reason to consider installing a traffic control 
signal.

Street

7-
8 

A
M

519

131 57

TRAFFIC SIGNAL WARRANT SUMMARY

100%a 80%b 70%c 56%d

Haysville, KS S. Canfield
Segwick

35

100%a

Number of Lanes for moving 
traffic on each approach

Major Minor

Warrant 1 is also satisfied if both Condition A and Condition B are "80%" satisfied 
(should only be applied  after an adequate trial of other alternatives that could cause less delay and 

inconvenience to traffic has failed to solve the traffic problems).

December 4, 2015

Grand Ave 1
Driveways (Combined Volumes @ One Drive) 1

400

480

480

400

350

420

1

1

1 2 or more

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

70% 100%

Yes No

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 1 of 5



Applicable:

100% Satisfied:

80% Satisfied:

70% Satisfied:

a Basic Minimum hourly volume
b Used for combination of Conditions A and B after adequate trial of other remedial measures
c May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Existing Volumes

Vehicles per hour on minor-street       
(one direction only)

70 5680

75

100

Major

4201

0

100%a 80%b

Vehicles per hour on major-street (total 
of both approaches)

Minor 70%c 56%d

519 403 355 348 0

Major 70%c 56%d
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A

M
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A

M
750 600 525

0

53 42

720

2 or more 53 42

70 562 or more 2 or more 900

Condition B - Interruption of Continuous Traffic

100%a

Condition B is intended for application where Condition A is not satisfied and the 
traffic volume on a major street is so heavy that traffic on the minor intersecting 
street suffers excessive delay or conflict in entering or crossing the major street.

Number of Lanes for moving 
traffic on each approach

TRAFFIC SIGNAL WARRANT SUMMARY

60

80

900 720 630 504

420

75

525

80%b

131 57 30 116

750 600

Eight Highest Hours

Street

630 504

0 0 0 0

1 1

Minor

2 or more

d May be used for combination of Conditions A and B after adequate trial of remeidal measureswhen the major-street speed exceeds 40 
mph or in an isolated community with a population of less than 10,000

100

60

1

Yes No

Yes No

Yes No

Yes No

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 2 of 5



Form 750-020-01
TRAFFIC ENGINEERING

February 2015

City: Engineer:
County: Date:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME
 If all four points lie above the appropriate line, then the warrant is satisfied. Applicable:

Satisfied:

* Note: 115 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 

80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

* Note: 80 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 

60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

TRAFFIC SIGNAL WARRANT SUMMARY
Haysville, KS

Segwick

Plot four volume combinations on the applicable figure below.

Grand Ave 1

S. Canfield
December 4, 2015

35
Driveways (Combined Volumes @ One Drive) 1 20

Volumes
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Street
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Street

Four 
Highest 
Hours

100% Volume Level

70% Volume Level
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FIGURE 4C-1:  Criteria for "100%" Volume Level
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FIGURE 4C-2: Criteria for "70%" Volume Level
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(Community Less than 10,000 population or above 70 km/hr (40 mph)  on Major  Street)

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME Page 3 of 5



City: Engineer:
County: Date:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 3 - PEAK HOUR
Applicable:

Satisfied:

Criteria * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  

100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Delay Criteria*

* Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  

75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

TRAFFIC SIGNAL WARRANT SUMMARY
Haysville, KS

Segwick
S. Canfield

December 4, 2015

Time Major Vol. Minor Vol.

Time Major Vol. Minor Vol.

Record hour when criteria are fulfilled 
and the corresponding delay or volume 

in boxes provided.

Plot volume combination on the applicable figure below.

Grand Ave 1

7-8 AM 519 45

Peak Hour 100% Volume

If all three criteria are fulfilled or  the plotted point lies above the appropriate line, 
then the warrant is satisfied.

Unusual condition justifying use of 
warrant:

35
Driveways (Combined Volumes @ One Drive) 1 20

Fulfilled?:

564

Peak Hour 70% Volume

Fulfilled?:

4.0 5.0

1.6

1.  Delay on Minor Approach
*(vehicle-hours)

Volume*

Volume Criteria* 800
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3.  Total Intersection Entering
Volume *(vehicles per hour)

650

No. of Approaches 3 4

Volume*

Fulfilled?:

Approach Lanes 1 2

150

Approach Lanes 1 2

2.  Volume on Minor Approach
One-Direction *(vehicles per hour)

Volume Criteria* 100

Delay*
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FIGURE 4C-4: Criteria for "70%" Volume Level
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FIGURE 4C-3:  Criteria for "100%" Volume Level
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City: Engineer:
County: Date:

Major Street: Lanes: Major Approach Speed:
Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

CONCLUSIONS

Remarks:

WARRANTS SATISFIED:
Met Not Met

Warrant 1: Eight-Hour Vehicular Volume X
1A - Minimum Vehicular Volume X
1B - Interruption of Continuous Traffic X
1A/1B 80% Combination X

Warrant 2: Four-Hour Vehicular Volume X

Warrant 3: Peak Hour X

TRAFFIC SIGNAL WARRANT SUMMARY
Haysville, KS S. Canfield

Segwick November 18, 2015

Driveways (Combined Volumes @ One Drive) 1 20

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Grand Ave 1 35
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