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October 2, 2018
MEMORANDUM

TO: Jon Brown, PE
City of Harrisburg Engineer
Stockwell Engineers, Inc.
801 N. Phillips Ave. #100
Sioux Falls, SD 57104

FROM: Mark Meisinger, PE, PTOE
Felsburg Holt & Ullevig

SUBJECT: Harrisburg Intersection Traffic Control Evaluation
FHU Reference No. 18-333

Felsburg Holt & Ullevig (FHU) has evaluated Manual on Uniform Traffic Control Devices (MUTCD) traffic
signal warrants, all-way stop control warrants, and capacity analysis at four intersections in Harrisburg,
South Dakota. The evaluation is based upon traffic counts conducted in August 2018.

The following intersections were evaluated:
o Cliff Avenue (475" Avenue) & 272" Street
o Cliff Avenue (475" Avenue) & Industrial Drive / Laura Street
o Cliff Avenue (475" Avenue) & Willow Street (273rd Street)
o Tiger Way (High School Drive) & Willow Street (2734 Street)

Roadway Geometrics

A site visit was conducted on August 29, 2018. In the study area, both Cliff Avenue and Willow Street are
generally two-lane roadways with 35 miles per hour (MPH) speed limits, and auxiliary lanes are provided in
select locations.

The intersections of Cliff Avenue with 272nd Street and Cliff Avenue with Industrial Drive / Laura Street are
controlled with stop signs on the minor approaches. An auxiliary left-turn lane is provided on the
westbound approach of both intersections.

The intersection of Cliff Avenue with Willow Street is controlled with an all-way stop. Auxiliary left-turn
lanes are provided on the northbound and southbound approaches of the intersection.

The intersection of Willow Street with Tiger Way is controlled with a traffic signal. The signal was pre-
timed and running a 125-second cycle with two-phase operation. An auxiliary right-turn lane was provided
on the westbound approach; the southbound approach had exclusive left-turn and right-turn lanes. A
pedestrian crossing is provided on the east leg of the intersection with markings, pedestrian pushbuttons
and pedestrian signal heads.

Data Collection

MNRG conducted turning movement counts at the study intersections via video camera technology. A 24-
hour turning movement count was conducted at the intersection of Cliff Avenue with Willow Street from
7:00 PM on Wednesday, August 29, 2018 to 7:00 PM Thursday, August 30, 2018. 8-hour turning
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movement counts were conducted at the other three study intersections on Thursday, August 30, 2018.
The study area AM peak hour was determined to be 7:00 AM to 8:00 AM and the PM peak hour was 5:00
PM to 6:00 PM. The traffic count data was summarized and is attached. Figure | depicts AM and PM peak
hour traffic volumes at each of the study intersections.

MUTCD Trdffic Control Device Warrant Evaluation

A review of the study intersections was performed to determine if Manual on Traffic Control Devices
(MUTCD) traffic signalization Warrant | — Eight-Hour Vehicular Volume, Warrant 2 — Four-Hour Vehicular
Volume, and all-way stop sign warrants are satisfied under existing (2018) traffic volumes. The intersections
were evaluated as having a low-speed major-streets in an isolated community of 10,000 population or less.
100% of right turn volumes are included in the analysis. The results of the MUTCD warrant analysis are
summarized in Table I.

Table I. Results of 2018 Existing MUTCD Warrant Analysis

Warrant All-Way

Intersection Year Woarrant | A .
A B A&B opP
CIiff Ave &
27774 St 2018 | NO | NO | NO NO NO
CIiff Ave & 2018 | NO | NO | NO YES NO
Industrial / Laura
CIiff Ave &
Willow St 2018 NO NO NO YES YES
Willow St &
Tiger Way* 2018 NO NO NO NO NO
NA Not Applicable — Not Analyzed * Existing Signal

Based on 2018 data, none of the evaluated MUTCD warrants were satisfied at the intersections of Cliff
Avenue with 27204 Street or Willow Street with Tiger Way. At the intersection of Cliff Avenue with
Industrial Drive / Laura Street, MUTCD Warrant 2 was satisfied. At the intersection of Cliff Avenue with
Willow Street, MUTCD Warrant 2 and the All-Way Stop Warrant were satisfied. Detailed MUTCD
warrant worksheets for each intersection are attached.

Note, an evaluation of crash data was not performed as part of this study, and therefore MUTCD Traffic
Signal Warrant 7 (Crash History) was not evaluated.

Operational Analysis

An operational analysis was conducted using Synchro Version 10 and SIDRA INTERSECTION Version 8
software programs to obtain results based on the methodologies described in the Highway Capacity Manual,
Sixth Edition: A Guide for Multimodal Mobility Analysis (HCM), Transportation Research Board, October 2016.
From the analyses, a key measure or “level of service” rating of the traffic operational condition was
obtained. In general, level of service (LOS) is a qualitative assessment of traffic operational conditions within
a traffic stream in terms of the average stopped delay per vehicle at a controlled intersection. For rural
roadways in South Dakota, LOS B or better is generally accepted as the goal for traffic operations. The
operations goal for urban roadways is generally LOS C.

Several traffic control alternatives were analyzed at each intersection in addition to the existing control
types. Figure | summarizes the 2018 existing traffic operations at each intersection. The alternatives
included two-way stop control, all-way stop control, traffic signalization (if warranted), and single lane
roundabouts. Figures 2 through 5 show the lane geometry, traffic control, and levels of service for 2018
existing traffic conditions and the other traffic control alternatives at each of the study intersections.



October 2,2018
Harrisburg Intersections Traffic Control Evaluation
Page 3

As shown in Figure 2, at the two-way stop-controlled intersection of Cliff Avenue with 272nd Street, all
movements currently operate at LOS C or better during the AM and PM peak periods. As a single-lane
roundabout, the intersection would be expected to operate at LOS A or B at all movements in the peak
periods. All-way stop control and traffic signalization were not evaluated as the warrants were not satisfied
for 2018 traffic volumes.

As shown in Figure 3, at the two-way stop-controlled intersection of Cliff Avenue with Industrial Drive /
Laura Street, all movements currently operate at LOS C or better during the AM and PM peak periods.
With traffic signalization, LOS A operations would be expected in the peak periods. As a single-lane
roundabout, the intersection would be expected to operate at LOS A or B at all movements in the peak
periods.

As shown in Figure 4, the all-way stop-controlled intersection of Cliff Avenue with Willow Street, the
eastbound and westbound movements currently operate at LOS E or F during the AM and PM peak
periods. An all-way scenario with additional auxiliary turn lanes on the eastbound and westbound
movements was evaluated; LOS D operations would still be expected with that configuration. With traffic
signalization, LOS A or B operations would be expected in the peak periods. As a single-lane roundabout,
the intersection would be expected to operate at LOS A or B at all movements in the peak periods with
one exception; the westbound movement would be expected to operate at LOS C in the AM peak period.

As shown in Figure 5, the signalized intersection of Willow Street with Tiger Way currently operates at
LOS A during the AM and PM peak periods. As a single-lane roundabout, the intersection would be
expected to operate at LOS A or B at all movements in the peak periods. All-way stop control was not
evaluated as the warrant was not satisfied for 2018 traffic volumes.

Summary and Recommendations

At the intersections of Cliff Avenue with 27214 Street and Cliff Avenue with Industrial Drive / Laura Street,
the existing two-way stop control functions with acceptable operations in the AM and PM peak periods.
Traffic control modifications are not recommended at this time. These intersections should be monitored
as traffic growth increases in the study area to determine if a traffic control change would be appropriate in
the future.

At the intersection of Cliff Avenue with Willow Street, LOS E and F operations are currently experience
with the existing all-way stop control. Long queues were observed on the westbound approach in the AM
peak period, and the eastbound approach in the PM peak period. Additional auxiliary turn lanes on Willow
Street would be expected to improve peak period operations to LOS D, which does not meet the South
Dakota urban roadway operations goal of LOS C. Upgrades to the intersection as either a traffic signal or
a single lane roundabout are recommended to achieve LOS C or better operations in the future. If a traffic
signal is installed, it is recommended that auxiliary left-turn lanes be constructed on the eastbound and
westbound approached based on observed traffic movements. This intersection is a logical location for a
roundabout based on the characteristics of the surrounding roadway network and land uses, and a
roundabout would serve as a traffic calming feature in the area.

At the intersection of Willow Street with Tiger Way, the existing traffic signal functions with acceptable
operations in the AM and PM peak periods. Although MUTCD traffic signal warrants were not satisfied
with 2018 volumes, traffic control modifications are not recommended at this time. The traffic signal could
be upgraded to provide detection and signal timing changes to improve operational efficiency; this could be
achieved by adding detection to the southbound approach and setting the Willow Street approaches to
recall. The intersection should be monitored as traffic growth increases in the study area to determine if
addition of an eastbound auxiliary left-turn lane would be appropriate in the future.
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MUTCD Volume-based Warrant Evaluation
272nd St & CIiff Ave
2018 - Existing Conditions

Major Street: Cliff Avenue
Approach Speed: 35 MPH
Lanes Moving Traffic: 1
Option: Rural Community

P4 FELSBURG
HOLT &
ULLEVIG

Minor Street: 272nd Street
Right Turn Volume Included: 100% EB, 100% WB
Lanes Moving Traffic: 1
Date of Count: 8/30/2018

WARRANT 1, Condition A - Minimum Vehicular Volume [70% Satisfied | No |
Vehicles | 5:00 PM | 6:45AM | 4:00 PM | 2.45PM | 6:00PM | 7:45 AM [ 11:30 AM | 1:45 PM
per hour

70% to to to to to to to to
(56%) | 6:00 PM [ 7:45AM | 5:00 PM | 3:45PM | 7:00 PM | 8:45 AM | 12:30 PM | 2:45 PM
Both Apprchs. 350
Major Street (280) 885 851 771 665 484 415 318 273

Higher Vol. Apprch. (18045) 28 51 24 20 26 18 17 13

WARRANT 1, Condition B - Interruption of Continuous Traffic [70% Satisfied | No |
Vehicles | 5:00 PM | 6:45AM | 4:00 PM | 2.45PM | 6:00PM | 7:45 AM [ 11:30 AM | 1:45 PM
per hour

70% to to to to to to to to
(56%) | 6:00 PM [ 7:45AM | 5:00 PM | 3:45PM | 7:00 PM | 8:45 AM | 12:30 PM | 2:45 PM
Both Apprchs. 525
Major Street (420) 885 851 771 665 484 415 318 273
Higher Vol. Apprch. 53
Minor Street (42) 28 51 24 20 26 18 17 13
WARRANT 1, Combination of Conditions A and B [56% Satisfied [ No |
WARRANT 2, Four Hour Vehicular Volume
500
Both Apprchs. HES;:C\QOL 2(5)8
Major Street |\ 1ior Street Minor 554
Street 300
5:00 PM - 6:00 PM 885 28 Higher- e
6:45 AM - 7:45 AM 851 51 Volume 200
4:00 PM - 5:00 PM 771 24 Approach 150
2:45 PM - 3:45 PM 665 20 (VPH) 100
50
[70% Satisfied [ No | 0 ol o @
200 400 600 800 1000 1200 1400

Major Street - Total of Both Approaches (VPH)



MUTCD Multi-Way Stop Evaluation
272nd St & Cliff Ave
2018 - Existing Conditions

Major Street

Approach Speed

Option
Minor Street
Date of Count

. Cliff Avenue

: 35 MPH

: Low speed

1 272nd Street

: 8/30/2018

d FELSBURG
HOLT &
ULLEVIG

No [ Interim measure to control traffic during preparations for traffic signal installation.
No [ Five or more crashes in a 12-month period that are susceptible to correction by a multi-way stop installation.
No | Four or more crashes in a 12-month period that are susceptible to correction by a multi-way stop installation.
Yes | Average delay* to minor street vehicular traffic of at least 30 seconds per vehicle during the highest hour.
*Delay estimated by Synchro model.
Minimum | 5:00 PM | 6:45 AM | 4:00 PM | 2.45PM | 6:00PM | 7:45 AM | 11:30 AM | 1:45 PM
p?[)g?/:r to to to to to to to to Average
(80%) | 6:00PM | 7:45AM | 5:00PM | 3:45PM | 7:00 PM | 8:45AM | 12:30 PM | 2:45 PM
Both Apprchs. 300
Major Street (240) 885 851 771 665 484 415 318 273 582
oroner | o0y |51 75 48 35 35 34 29 18 40
*Combined vehicular, pedestrian, and bicycle volume for both approaches on the minor street.
Interim Control No
Crashes Satisfied No
100% Satisfied No
80% Satisfied No
One or more criteria satisfied to consider multi-way stop sign installation No




MUTCD Volume-based Warrant Evaluation —’A’ FELSBURG

Industrial / Laura St & Cliff Ave HOLT &
2018 - Existing Conditions ULLEVIG
Major Street: Cliff Avenue Minor Street: Industrial / Laura St
Approach Speed: 35 MPH Right Turn Volume Included: 100% EB, 100% WB
Lanes Moving Traffic: 1 Lanes Moving Traffic: 1
Option: Rural Community Date of Count: 8/30/2018
WARRANT 1, Condition A - Minimum Vehicular Volume [70% Satisfied | No |

Vehicles | 6:45 AM | 5:00 PM | 4:00 PM | 3:00 PM | 6:00PM | 7:45AM | 2:00 PM [ 11:30 AM
"‘*7’0*12”’ to to to to to to to to

(56%) | 7:45AM | 6:00 PM | 5:00 PM | 4:00 PM | 7:00 PM | 8:45AM | 3:00 PM | 12:30 PM

ol g, (Sgg) 845 770 596 559 446 438 331 308
Higher Vol. Apprch. | 105

oo | @ | %4 91 232 178 36 33 101 66
WARRANT 1, Condition B - Interruption of Continuous Traffic [70% Satisfied | No |

Vehicles | 6:45 AM | 5:00PM | 4:00 PM | 3:00 PM | 6:00PM | 7:45AM | 2:00 PM [ 11:30 AM
"‘*7’0*12”’ to to to to to to to to

(56%) | 7:45AM | 6:00 PM | 5:00 PM | 4:00 PM | 7:00 PM | 8:45AM | 3:00 PM | 12:30 PM

ol g, (Zgg) 845 770 596 559 446 438 331 308
Higher Vol. Apprch. 53

O Ninor Streat 42) 94 91 232 178 36 33 101 66
WARRANT 1, Combination of Conditions A and B [56% Satisfied [ No |

WARRANT 2, Four Hour Vehicular Volume

500
Both Apprchs. HES;:C\SL jgg
Major Street |\ 1ior Street Minor 359
= = Street 300
6:45 AM - 7:45 AM 845 94 Higher- e
5:00 PM - 6:00 PM 770 91 Volume *
4:00 PM - 5:00 PM 596 232 Ap\r;g):ch fgg o
3:00 PM - 4:00 PM 559 178 (VPH) 0o o
50
[70% Satisfied [  Yes | 0
200 400 600 800 1000 1200 1400

Major Street - Total of Both Approaches (VPH)






