TRAFFIC SIGNAL INVENTORY PROJECT

FINAL REPORT

Sponsored by the lowa Department of Transportation
CTRE Management Project 00-67

JuNE 2001

E,
< CTAE

Center for Transportation
Research and Education

[OWA STATE UNIVERSITY

’% lowa Department
~a»’ Of Transportation



The opinions, findings, and conclusions expressed in this publication are those of the
authors and not necessarily those of the lowa Department of Transportation.

CTRE’s mission is to develop and implement innovative methods, materials, and technologies
for improving transportation efficiency, safety, and reliability while improving the learning
environment of students, faculty, and staff in transportation-related fields.



TRAFFIC SIGNAL INVENTORY PROJECT

FINAL REPORT

Principal Investigator
Gary B. Thomas
Assistant Professor of Civil and Construction Engineering, lowa State University
Transportation Engineer, Center for Transportation Research and Education

Preparation of this report was financed in part
through funds provided by the lowa Department of Transportation
through its research management agreement with the
Center for Transportation Research and Education,
CTRE Management Project 00-67

Center for Transportation Research and Education
lowa State University
lowa State University Research Park
2901 South Loop Drive, Suite 3100
Ames, 1A 50011-8632
Telephone: 515-294-8103
Fax: 515-294-0467
http://www.ctre.iastate.edu

JUNE 2001



TABLE OF CONTENTS

EXECULIVE SUMIMAIY .....vvsiceceeeeeeececeeeet s eescsceesssesessceesessssssssessssssnsssessssssssnsssesessssnsssssasanssasssssssas iv
NEE OOUCH ON ..ttt sttt ss et ssessssssessesssssssssnsesssensessnscsesensetsnscsessnsesannsesanansasnsssasssees 1
MUTCD and Other StaNAardS...........coeereeieriniinie e s sae e sns 1
OPErAtONAl TTEIMS.....c.eiiiieicieeie ettt bbbttt et e e e et et seesbenbeene e e ens 1
SEANAAIT PrACHICE .....eeieieeeee ettt sttt b et et esbe e besaeesbeebesneesneenbens 2
ANAlYSIS MELNOOOIOGY ... .ovreceiiectisecsciisctes st essesssssessnsssssensesssssessnsssessnsessssssessnsssannsessnsssasssees 3
Project Selection and Data CoOlECHION .........cceeieie et ececece s essece e esssscsessssnssasesssssnnsceeeas 3
SI0NAI INVENTOIY ..vviectictciiecteicectss st esce st essssssssesssssssssnssssssssssnsesasensessnscsessnsesannsessnsssasnsssasasees g
State Highway 928, Hamilton COUNLY ........cceiiiiiiiiniiriesee et 5
INterstate 80, |OWA COUNLY .......cueiiiiiieiiie ettt sbe e ssne e e nar e e e nnseeennes 6
State Highway 1, LINN COUNLY .....c.coiiiiiiieniieie ettt sttt es e sreeeesneens 7
State Highway 64, JONES COUNLY ........ceieeiieiierieesiesiesieesseeeeseessesseesseessesessseessessessseessesssssseessens 8
State Highway 5, Warren COUNLY .........cooiuiriererieeniesieeie e e see s ses s sseseessesssssseessessesseans 9
U.S. Highway 63, DaViS COUNLY ........cccuiiieieeieeeesieesieseeseesteseeseesseseesseesseeseesseessesnsssseensesnes 10
State Highway 92, Pottawattami© COUNLY ...........ccooeieirerienie e 11
U.S. Highway 59, Fremont COUNLY .........cccoiveueiieiiesieseeseseeseesieseesseeee e sseesesseesseesesseessens 11
U.S. Highway 18, HanCOCK COUNLY .......cceeiuiiiiiiieiieiie ettt s 13
U.S. Highway 65, WOrth COUNLY .........ccciieiiiieseeiesiesieesiesee e eieseesreeeessee e esesseesseensesseessens 13
State Highway 9, HOWAId COUNLY ......cccuoiiiiiiieiiierieeeesee ettt 14
State Highway 7, BUENA VIStA COUNLY ......cccuveieeieeiesieseesie et este et e e ens 14
U.S. Highway 169, KOSSUtN COUNLY ......ccueruiiieienie ittt nae s 16
State Highway 9, EMMEL COUNLY.........ccivriieiieieeiesee st esiesee e eee e sreeae e eae e sneenaesneesneenes 18
RECOMMENUALIONS. .....ucueiieccectceee sttt s s cectesssssesscsessssssnssssssssssnsssssssssssnsssesasesnsssesessanssssssas 19
ClEANANCE INEIVAIS........eiiieeeeee ettt e et e bbb bt s e e se e neas 19
IVLAINEENEAINCE. ...ttt b et et e s b e e ee s st e s be e tesseesbeeneeeaeenbeentesreenseenseaneenneas 19
B0 0] = (=PSRRI 19
THMING ISSUES ...ttt sttt h e b et e e e st e et e e ae e beeneesaeenbe et e sseebeentesreenneenee e 19
(@0l F= (N = o 1070 o | RS 20
TS Y= AL L1 OO OOy — 21




LIST OF TABLES

Table1l List Of INtErSeCtiONS INVENTOITEA ... ... eesennennnennnnmnnenennn 4

LIST OF FIGURES

Figure 1l South Leg of INtErseCtion OL .........ccceieeiieiieiieie et sie et e e ee e ens 6
Figure2 North Leg of INtErSECtioN 04 .........ooei et 7
Figure 3 Controller Cabinet for INtersaCtion 05...........cceiveieiierie e 8
Figure4 East Leg Of INTErSECION 05........coiiiiiiieieiieseesie ettt 8
Figure5 West Leg Of INtErSECtion 06 .........cccceieeierieiieieeeeseeiesee e eee e e sre e sseese e sseeeesneenes 9
Figure6 Controller Cabinet at INtErSeCtioN 06 ...........ccceeiirerrieriieiiereeee e 9
Figure 7 Missing Visor on Mast Arm Signal at Intersection 10.........ccccoeeeeeveeveeceseeseeee e 11
Figure8 Don't Walk Lens at INterseCtion 10 .........ccooeieeienienieneeee et 11
Figure9 Damaged Backplates at INtErSECtioN 14 ........cccocveieeieieerecieseeee e sie e e e 12
Figure 10 Dirty Filter at INErSeCtioN 14 ......cc.ooiuieiiiiereee ettt 12
Figure 11 Missing Backplates at INterseCtion 17 ........cccevveieeieeseeiiesiesesee e e see e eee e sae e 13
Figure 12 Controller fOr INLErSECtION 17 ......c.ccoieeiieeieieerie e 13
Figure 13 Dirty Cabinet at INterseCtion 20 ........ccccveieiieeiieieseere e 16
Figure 14 Missing Crosswalks at INtErSECioN 26..........ccoeeiereeieniieiiereeee e 16
Figure 15 Right-Turn Phasing at INterseCtion 29...........cccovvieieeieniere e see e 17
Figure 16 Controller at INtErSECtioN 33........ooiiiiiiieiiereerie et e e sae e 17



EXECUTIVE SUMMARY

The Center for Transportation Research and Education performed a traffic signal inventory study
for the lowa Department of Transportation. The purpose of this study was to determine the level
of compliance with the Manual on Uniform Traffic Control Devices (MUTCD) and other
industry standards of traffic signals on the state highway system. Signals were randomly selected
throughout the State of lowa. Only signalsin cities with a population less than 5,000 were
considered.

Several intersections need to be addressed immediately to correct clearance timing settings. Red
clearance intervals were frequently too short. A handful of intersections had inadequate
pedestrian clearance times. Six intersections had at |east one yellow clearance interval that did
not meet Institute of Transportation Engineers standards. Some of the intersections likely would
not meet traffic signal warrants and should be investigated for possible removal.

The most common problem found with traffic signals was alack of maintenance. Many of the
signals had at least one of the following problems: burned out lights (signals and/or pedestrian
heads), pedestrian lenses in need of replacement, dirty cabinet/missing or poor filter, missing
visors, or inoperative pedestrian push buttons. Timing sheets were frequently missing or out of
date.

Another frequent noncompliance issue was the use of backplates. The MUTCD states that
backplates should be used on signals viewed against a bright sky. The mgjority of signals
inventoried did not have backplates on the mast-arm mounted signals.

The timing at some intersections could likely be improved by reducing the cycle length. Where
there were multiple signalsin close proximity rardy was there any attempt at signal
coordination.

Finally, a number of intersections had equipment that by today’ s standards would be considered
obsolete.



INTRODUCTION

The lowa Department of Transportation (lowa DOT) was interested in determining to what
degree the traffic signals on the state highway system meet various requirements including those
outlined in the Manual on Uniform Traffic Control Devices (MUTCD). This project inventoried
arandom sample of traffic signals throughout the State of lowa. Using this information, the lowa
DOT plans to estimate the traffic signal needs for all of the signals on the state highway system.

In particular, the scope of this project looked at three categories of traffic signal items: MUTCD,
operational, and standard practice.

MUTCD and Other Standards

These are items that are required or recommended by the MUTCD (millennium edition) and by
organizations such as the Institute of Transportation Engineers (ITE). In particular, the following
items were checked:

» Arethe proper size and type of lenses being used (8 inch vs. 12 inch)? (4D.15)

» Aretheindividual lensesin the proper order? (4D.16)

» Arevisors and backplates being used? (4D.17)

» Arethe signa faces visible from the required distance, within the proper area (MUTCD
Fig. 4D-2), and do they meet viewing angle criteria? (4D.15)

* Does every approach have the minimum number of heads required? (4D.15)

* Arepolesand cabinets located a safe distance from the roadway? (4D.19)

« Wha are the yellow clearance intervals for each approach and do they meet ITE
standards?

* What are the all-red clearance intervals for each approach and do they meet ITE
standards?

*  What isthe“Walk” time for each leg?

» What arethe crosswalk distance and flashing “Don’'t Walk” time for each leg and do they
meet I TE standards?

Operational Items

These are issues related to the actual operation of the signal or signal system:

» If there are nearby signals, are they operated in a coordinated mode?

» Isthere any congestion at the intersection that can be attributed to signal operations?

* What isthe phasing?

* Does left-turning traffic require a separate phase? (Note: Traffic counts will not be taken
as part of this project. Evaluation will be done by observation.)

* Isthere an unwarranted separate left-turn phase?

» Isthesignal operating in apre-timed, fully actuated, or a semi-actuated mode?

»  Which phases have pedestrian and/or vehicle actuation?

* What isthe cycle length (if any)?

*  What are the minimum and maximum green times for each approach?



» Arethereany burned out lights, dim lights, or cracked/burned lenses?

» Arethere any missing or non-functioning pedestrian heads or push buttons?
* What isthe controller/cabinet type?

* Doesthe controller use a standard phasing pattern?

» Areall of the vehicle detectors functioning?

» Arethere street light poles that could be combined with signal poles?

* Isthe cabinet well maintained (no dust/dirt, clean filter, log book)?

* Areup-to-date timing sheets stored in the cabinet?

Standard Practice

These will beitemsthat are commonly used in traffic signal design throughout the United States
that are not necessarily required by the MUTCD or ITE, but are generally considered good
practice.

» Arethere at least two heads at two different elevations per approach (e.g., one mast arm,
one pedestal mount)?

» Isthere detection for the dilemma zone (35+ mph roads only)?

* Arethereredundant heads for left-turning traffic?

* Aremast-arm mounted left-turn arrows mounted over the left-turn lane?

ANALYSISMETHODOLOGY

Each traffic signal is summarized in the Signal Inventory section of this report. Following each
equipment summary is a compliance summary. The compliance summary includes those items
that

* must be made to bring the signal into compliance with MUTCD or other industry
standards

» should be made to increase operational efficiency

» should be made to comply with common practice

In determining the proper clearance intervals for both vehicles and pedestrians, the following
criteriawere used:

For vehicle changeintervals, Table 11-3 in the ITE publication Manual on Traffic Sgnal
Design was used for the compliance evaluation (Cl). Thistable is based on the following
equation:

Cl=t +i+W L
2a
where
t = reactiontime=1.0s
V = approach speed limit (ft/s)



deceleration of vehicle = 10 ft/s”
width of intersection, curb-to-curb (ft)

a
W
L length of vehicle = 20 ft

For pedestrian clearance intervals, the flashing don’t walk time (FDW) was calcul ated from
the following equation:

Fow="
v
where
W = width from curb to center of farthest travel lane (ft)
v = waking speed = 4 ft/s

The Signal Inventory section of this report summarizes each set of signals. For more detailed
information, the appendix contains matrices that show intersection-by-intersection results of all
the inventory items. Items shaded in red in the matrices indicate those issues that should be
remedied as soon as possible. They involve things such as damaged or missing equipment and
improper clearance interval lengths, Items shaded in yellow indicate issues that do not require
immediate attention but should be at |east investigated in the near future. This may include issues
such as missing timing sheets, poorly maintained cabinets, the addition of signal heads on poles,
and the need for signal coordination.

PROJECT SELECTION AND DATA COLLECTION

The lowa DOT provided alist of intersections to be inventoried. The intersections were selected
randomly throughout the State of lowa. In total, 43 traffic signals were inventoried. All of the
intersections are in jurisdictions that have populations of less than 5,000 people. The intersection
listisshownin Table 1.

A standardized data collection sheet was developed to facilitate the collection of the required
data. This sheet islocated in the appendix of this report. Data were collected between June 23,
2000, and August 8, 2000.

Digital photographs were taken of every approach at every intersection. Photographs were also
taken of signal controllers and damaged equipment. These photographs are available on CD (in a
JPEG format) at the Office of Traffic and Safety at the lowa Department of Transportation.

The CD also contains an Access database with all of the pertinent information that was collected
during the surveys.



Tablel List of Intersections | nventoried

Int ersection Jurisdiction County Highway Cross Street
01 Webster City Hamilton |A-928 Superior St
02 Webster City Hamilton |A-928 Prospect St
03 Williamsburg  lowa [-80 1A-149

04 Williamsburg  lowa [-80 1A-149

05 Mount Vernon Linn IA-1 1st StW

06 Wyoming Jones |A-64 Washington St
07 Calide Warren IA-5 Scotch Ridge Rd
08 Carlide Warren IA-5 5th Street

09 Carlide Warren IA-5 1st Street

10 Bloomfield Davis U.S. 63 E Locust

11 Bloomfield Davis U.S. 63 E Jefferson
12 Bloomfield Davis U.S. 63 E Franklin
13 Treynor Pottawattamie  1A-92 Volkens Ave
14 Shenandoah Page U.S. 59 Sheridan Ave
15 Shenandoah Page U.S. 59 Driveway

16 Shenandoah Page U.S. 59 Nishna Rd

17 Garner Hancock U.S. 18 State St

18 Northwood Worth U.S. 65 10th St

19 Cresco Howard IA-9 SEIm St

20 Storm Lake BuenaVista IA-7 Lakeshore Dr
21 Storm Lake BuenaVista IA-7 Park St

22 Storm Lake Buena Vista IA-7 Richland St
23 Storm Lake Buena Vista IA-7 E 5th St

24 Storm Lake Buena Vista IA-7 Russell St

25 Storm Lake BuenaVista IA-7 Oneida St

26 Storm Lake BuenaVista IA-7 Seneca St

27 Storm Lake BuenaVista IA-7 Lake Ave

28 Algona Kossuth U.S. 169 McGregor
29 Algona Kossuth U.S. 169 State / Phillips
30 Algona Kossuth U.S. 169 Jones

31 Algona Kossuth U.S. 169 Call st

32 Algona Kossuth U.S. 169 North St

33 Algona Kossuth U.S. 169 Driveway

34 Estherville Emmet IA-9 N 17th St

35 Estherville Emmet IA-9 S15th Al

36 Estherville Emmet IA-9 N 13th St

37 Estherville Emmet IA-9 State Hwy 4
38 Estherville Emmet IA-9 N 8th St

39 Estherville Emmet IA-9 N 7th St

40 Estherville Emmet IA-9 N 6th St

41 Estherville Emmet IA-9 N 5th St

42 Estherville Emmet IA-9 N 1st St

43 Estherville Emmet IA-9 W S1st St




SIGNAL INVENTORY
State Highway 928, Hamilton County
Equipment Summary (Inter sections 01-02)

Until recently, there were atotal of five signals on 1A-928 in Hamilton County. All of them were
in the downtown area of Webster City. Three of the five signals have been removed. The
remaining two signals are where the highway intersects Superior Street and Prospect Street. On
the day of the inventory, road construction was occurring in the downtown area. The Prospect
signal was operating in afour-way red flash mode. Traffic on the highway was being detoured to
adjacent one-way streets.

The Superior Street intersection is atwo-phase, pre-timed signal operated by aTCT controller.
Separate left-turn lanes exist for the east-west traffic on the highway. However, thereis not a
separate |eft-turn phase. Nor does there appear to be the need for one. Most of the lane markings
(including lane arrows and crosswalks) are severely worn out. Two corners of the intersection do
not have sidewalk ramps leading to the crosswalks. The remaining two corners have ramps but
do not meet current Americans with Disabilities Act (ADA) specifications.

The Prospect Street intersection is atwo-phase signal operated by a TCT controller. Separate
left-turn lanes exist for the east-west traffic on the highway. However, there is not a separate | eft-
turn phase. Nor does there appear to be the need for one. Lane markings at this location are
generally in better condition than the previous location but could use a fresh application.

Compliance Summary

MUTCD: Neither of the traffic signals have backplates on any of their signal heads (see Figure
1). Thisisespecially critical on the overhead masiarms signals on the state highway (whichis
an east-west street). There were no timing sheets in the cabinets.

Operations: One of the “Don’t Walk” indications at the Superior Street intersection was not
operating at the time of the inventory. Also, the 80-second cycle length may want to be
examined. The cycle length may be able to be shortened. Another option isto look at upgrading
the intersection to afully actuated operation. Additionally, a street name sign obscures the
“Walk” indication on the southwest corner.

Standard Practice: The Superior Street approaches have signal indications on the mast arms only.
There are no pole-mounted signals for these approaches (see Figure 1). The Prospect Street
approaches have only pole-mounted signals (no mast arms).




Figurel South Leg of Intersection 01

Inter state 80, lowa County
Equipment Summary (Inter sections 03-04)

There are two signals on 1-80 in lowa County. They are located at the eastbound and westbound
off ramps at 1A-149 in Williamsburg. Both signals operate in a fully actuated mode (independent
of each other). Thereis anearby signal on IA-149 that could be coordinated with the two signals
at the interchange.

The southbound left turn to the eastbound on-ramp is afully protected |eft turn. Based on
observations at the time of the inventory, it appears that afully protected left turn may not be
necessary. A protected/permissive left turn (or possibly a permissive left turn) may be acceptable
and more desirable. Several observations were made where | eft-turning vehicles stopped past the
forward-most detector, thereby not placing a call for demand on the left-turn phase. Unless
another car pulled in behind, the driver never got the left-turn arrow and subsequently ran the red
light.

The northbound left turn to the westbound on-ramp is afully protected left turn. Based on
observations at the time of the inventory, it appears that afully protected left turn may not be
necessary. A protected/permissive left turn (or possibly a permissive left turn) may be acceptable
and more desirable. Similar observations were made regarding left-turning vehicles at this
intersection.

Compliance Summary

MUTCD: Both signals are fairly new and therefore are in substantial compliance with the
MUTCD. However, there were not current timing sheets in the cabinets.

Operations. The fully protected left-turn phase seemed to be unnecessarily restrictive. A less
restrictive protected/permissive operation may be warranted. While conducting the inventory,
several drivers pulled up beyond the front-most detector. The controller did not hold the call and
therefore did not bring up the left-turn phase. Subsequently, those drivers either had to wait for a
vehicle to pull up behind them (to make the call) or they ssmply ran the red light. In the short



term, having the controller lock any call that is made on the left-turn approaches could solve this
problem.

The two signals operate fully actuated. During times of heavy traffic volumes, it may be
advantageous to coordinate the operation. Also, although using an eight-phase controller, neither
intersection used the standard NEMA phasing (i.e., main street through movements designated as
phases 2 and 6).

Standard Practice: There were not redundant left-turn signal heads for the protected | eft-turn
phase. All signal heads are mast-arm mounted (see Figure 2).

Figure2 North Leg of Intersection 04

State Highway 1, Linn County
Equipment Summary (Inter section 05)

Thereisonesignal on IA-1in Linn County. It islocated in the historic downtown area of Mount
Vernon at the intersection with 1st Street West. It is asimple two-phase signal controlled by a
relay-style controller that operates on a pre-timed basis. There are no pedestrian indications at
the intersection. While not necessarily required, given that the intersection isin the downtown
area of Mount Vernon where pedestrians are typically present, provisions for pedestrians should
be made at the signal. It is also possible that this signal isno longer warranted. This signal was
installed before U.S. 30 was constructed to the south of town. Therefore, traffic patterns have
likely changed significantly and may no longer require a signal at thislocation. A four-way stop
may be more efficient and safer.

Compliance Summary

MUTCD: The traffic signal does not have backplates on any of the signal heads. Nor was there a
timing sheet in the cabinet.



Operations: The controller isfairly obsolete (see Figure 3). The city may want to look at
upgrading the equipment and possibly making the intersection semi- or fully actuated. In the
meantime, the cycle length of 80 seconds may be able to be shortened without causing any delay
at the intersection.

Standard Practice: All four approaches have only pole-mounted signals (no mast arms). As

shown in Figure 4, the target values of the signals may not be optimal due to other visual clutter
inthedriver'sfield of view.

_ JUN 28 2000

wl
e

Figure 3 Controller Cabinet for Intersection 05

Figure4 East Leg of Intersection 05

State Highway 64, Jones County
Equipment Summary (I nter section 06)

Thereisonesignal on IA-64 in Jones County. It islocated in the downtown area of Wyoming at
the intersection with Washington Street. The signal functions as a modified pedestrian crossing



signal. Highway traffic has a constant green indication and side street traffic has a flashing red
indication until a pedestrian button is actuated (see Figure 5). During the pedestrian movement,
both highway and side street traffic face a solid red indication. The signal is controlled by an
electro-mechanical controller. The dia restsat a“home” position until a pedestrian button is
actuated.

Compliance Summary

MUTCD: Thetraffic signal does not have backplates on any of the signal heads. Nor was there a
timing sheet in the cabinet. In al likelihood, the signal does not meet warrants for a pedestrian
crossing. Asthe signal currently operates, it is not in compliance with the MUTCD.

Operations. The controller isfairly obsolete (see Figure 6). If the signal isin fact warranted, the
City may want to look at upgrading the equipment and possibly making the intersection semi- or
fully actuated with three-section vehicular indications on all four approaches. For an unfamiliar
driver, approaching the signal on the side street may cause some confusion.

Standard Practice: The operation at this intersection is highly unusual. The lowa DOT should

look closely at either changing the operation of the signal or removing it completely.

Figure6 Controller Cabinet at
I nter section 06

State Highway 5, Warren County
Equipment Summary (Inter sections 07—09)

There are three signals on |A-5 in Warren County located in the City of Carlisle: Scotch Ridge
Road, 5th Street, and 1st Street. Highway 5 is a four-lane divided facility at thislocation. The
signals operate in a coordinated fashion during two times of the day (6:00-8:00 am., 3:00-6:00
p.m.). Other times of the day the signals are fully actuated. The signals were all designed and
constructed at the same time and have many similarities. All have permissive/protected left-turn
arrows for traffic turning from the highway, separate left-turn lanes, advanced detection on the



highway, stop-bar detection on the side street, and the same controller/cabinet. All three signals
are controlled by Multisonics 820A controllers.

The 5th Street intersection is located near a school and is marked with school crossing signs.
There isamarked crosswalk on the west leg of the intersection. However, the east leg does not
have a crosswalk painted on the street even though there are pedestrian indications.

Compliance Summary

MUTCD: There are no items that are in violation of the MUTCD. The red clearance interval at
the 1st Street intersection was too short. Pedestrian indications are only provided for crossing the
state highway. Although pedestrian activity may be low in this areg, if indications are provided
on two of the legs, the others should aso have indications.

Operations. The signals operate in a coordinated pattern during peak hours of the day. Since the
inventory was not conducted during the peak hour, it was not possible to evaluate the level of
progression at the time. One of the red indications was burned out on the day of the inventory at
the Scotch Ridge Road intersection.

Standard Practice: There were not any redundant left-turn indications for the separate | eft-turn
phases. There were no pole mounted signal indications for traffic on Highway 5 (only mast-arm
mounted).

U.S. Highway 63, Davis County
Equipment Summary (Intersections 10-12)

Three signalsare on U.S. 63 in Davis County. All arelocated in the downtown area of
Bloomfield. U.S. 63 is afour-lane, undivided arterial through Bloomfield. All three signals are
controlled by a Multisonics 820 controller.

The signal at East Locust operates in a coordinated fashion from 6:00 to 9:00 am. and from 3:00
to 4:00 p.m. It isin fixed-time mode between 9:00 am. and 3:00 p.m. and from 4:00 to 11:00
p.m. From 11:00 p.m. to 6:00 am. it isin flash. There are detectors on the side street but not on
the highway. It is unclear why the controller is programmed in a coordinated mode because the
adjacent signals are not programmed to be in coordination with this signal.

The signal at East Jefferson operates in a pre-timed fashion throughout the day (6:00 am.—11:00
p.m.) and isin flash ovemight. The signal at East Franklin also operatesin a pre-timed fashion
throughout the day (6:00 am.—11:00 p.m.) and in flash overnight.

Compliance Summary

MUTCD: There was at least one vehicle indication visor missing at each of the three signals (see
Figure 7) and there were numerous overhead backplates that were damaged and in need of
replacement. The red clearance intervals were too short at al three intersections. The pedestrian
clearance interval was too short at the East Jefferson intersection. None of the traffic signals have
indications for pedestrians on all legs of the intersection.

10



Operations: At least one “Don’'t Walk” lens needs to be replaced at each of the three signals (see
Figure 8). The signals do not appear to be operating in a coordinated fashion despite their close
proximity to each other. The left-turn phases at the Jefferson and Franklin intersections may be
unwarranted. The intersection design isfairly unusual. The west legs of both the Jefferson and
Franklin intersections have angle parking in the middle of the street.

Standard Practice: There were no pole mounted signal indications for traffic on Highway 63
(only mast-arm mounted).

Figure7 Missing Visor on Mast-arm
Signal at Intersection 10

Figure8 Don't Walk Lens at
I nter section 10

State Highway 92, Pottawattamie County
Equipment Summary (Intersection 13)

Thereis one signal on 1A-92 in Pottawattamie County. It isaschool crossing signal in Treynor.
The signal is apparently manually operated during school hours. The cabinet was inaccessible
with standard cabinet keys; therefore, a detailed inventory of this signal could not be
accomplished.

U.S. Highway 59, Fremont County
Equipment Summary (Inter sections 14-16)

The City of Shenandoah operates three signals on U.S. 59: Sheridan Avenue, a shopping center
driveway, and Nishna Road. The intersection at Sheridan Avenueis a pre-timed, three-phase
signal. The westbound approach has a protected/permissive left-turn phase. Many of the
backplates were seriously damaged at this intersection. Also, the controller cabinet was hidden
from the intersection behind several large shrubs.

11



The signal at the commercial driveway (no street designation) is a two-phase semi-actuated
signal with a 60-second background cycle length. The driveway approaches have detection. The
controllerisaTCT.

The signal at Nishna Road is afully actuated, two-phase signal with a TCT controller. All four
approaches have detection in all approach lanes. The signal is near arailroad crossing but did not
appear to have any type of railroad preemption equipment.

Compliance Summary

MUTCD: There are no itemsthat are in violation of the MUTCD. Yellow clearance intervalsare
inadequate at the Sheridan and shopping center intersections. The red clearance interval istoo
short at all three intersections. None of the signals have pedestrian indications.

Operations: Numerous backplates at the Sheridan intersection were in need of replacement (see
Figure 9). There were also many dim lights at both the Sheridan and commercial driveway
intersections. All three cabinets were very dirty and needed their filters replaced (see Figure 10).
Timing sheets either did not exist or were not current at all three locations. The left-turn phase at
Sheridan may not be warranted.

Standard Practice: The left-turn phase at the Sheridan intersection did not have a redundant

arrow. The City should consider trimming or removing the shrubs around the cabinet in order to
have a clear view of the intersection from the cabinet. Also, the intersections are not
programmed using standard NEMA phasing for an eight-phase controller.
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Figure9 Damaged Backplates at _ _ ) )
Intersection 14 Figure 10 Dirty Filter at Intersection 14
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U.S. Highway 18, Hancock County
Equipment Summary (Intersection 17)

Thereisonesignal on U.S. 18 in Hancock County. It islocated in the City of Garner. The signa
operatesin afully actuated mode.

Compliance Summary

MUTCD: Only one of the four poles has signals with backplates. Backplates should be installed
on al mast-arm mounted signals (see Figure 11). Both the yellow and red clearance intervals are
too short. There is no accommodation for pedestrians at this intersection.

Operations: There was no timing sheet in the cabinet. The controller is very outdated (see Figure
12). Recommend upgrading to a more state of the art controller.

Standard Practice: No itemsto note regarding standard practice.

. . . Figure12 Controller for Intersection 17
Figure 1l Missing Backplatesat Intersection

17

U.S. Highway 65, Worth County
Equipment Summary (Intersection 18)

The city of Northwood maintains atraffic signal at the intersection of U.S. 65 and County
Highway 105. The signal operates as a fixed-time signal. Highway 65 makes up the north and
east legs of thisintersection.
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Compliance Summary

MUTCD: None of the mast-arm mounted signals have backplates. Backplates should be installed
on al mast-arm mounted signals. The red clearance interval and the pedestrian “Don’t Walk”
time are too short.

Operations: There was no timing sheet in the cabinet.

Standard Practice: The southbound leg is the only approach that does not have a mast -arm
mounted signal head.

State Highway 9, Howard County
Equipment Summary (Intersection 19)

Onesignal islocated in the City of Cresco on 1A-9 in Howard County. The signal operatesin a
fixed-time operation with an electro-mechanical dia controller.

Compliance Summary

MUTCD: None of the mast-arm mounted signals have backplates. Backplates should be installed
on al mast-arm mounted signals. The red clearance interval istoo short.

Operations: There was no timing sheet in the cabinet. Some of the bulbs were very dim.
Numerous pedestrian lenses need to be replaced. Cabinet needed to be cleaned out. The electro-
mechanical controller should be replaced with a new unit.

Standard Practice: The southbound leg is the only approach that does not have a mast -arm
mounted signal head.

State Highway 7, Buena Vista County
Equipment Summary (Inter sections 20-27)

There are eight signals located on 1A-7 in Buena Vista County (all within the City of Storm
Lake). Seven of the eight signals operate in a fully actuated mode. The remaining signal isa
fixed-time signal. Various models of the TCT controller run al of the signals. With one
exception, none of the vehicle indications were equipped with backplates. In general, the
cabinets were fairly well maintained (minor dust and debris).

The intersection of IA-7 and Lakeshore Driveis a T-intersection. Highway 7 makes up the east
and north legs of the intersection. It isafully actuated signal witha TCT controller. The signal
operates with only two phases. There is afour-section head and | eft lane detection for eastbound
traffic on Lakeshore Drive; however, it did not appear that the controller was programmed to
bring up the arrow. Nor did the arrow come on during the inventory. Observation at the time
would indicate that the arrow is not needed. There are no pedestrian indications or crosswalks.
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The intersection at Park Street is an offset four-legged intersection but operatesin atypical two-
phase fashion. It also serves as asigned (but unpainted) school crossing where the pedestrian
phase is separate from the side street vehicular phase. The only crosswalk and indicationsis on
the north leg of the intersection. It is a semi-actuated signal with a TCT controller. There are
detectors on the side street only.

The Richland Street signal is a semi-actuated two-phase signal with a TCT controller. There are
no pedestrian indications or crosswalks at the intersection. The side streets are equipped with
loop detectors.

The 5th Street signal is a semi-actuated signal with aTCT controller. It has two pedestrian
phases. One of the pedestrian phasesisin automatic recall and runs concurrent with the phase
that serves highway traffic. The other pedestrian phase (to cross the highway) is a signed school
crossing and is a separate from any vehicular phases. Neither of the pedestrian crossingsis
painted on the street. The side streets are equipped with loop detectors.

The Russell Street signal is a semi-actuated signal with aTCT controller. It has atwo signed but
unmarked school crosswalks with a separate phase to serve pedestrians. The pedestrian crossings
are only for pedestrians crossing the highway. One of the push buttons did not work, and one of
the “Don’'t Walk” indications was inoperative. The side streets are equipped with loop detectors.

The Oneida Street signal is a semi-actuated two-phase signal with aTCT controller. It hasa
signed but unmarked school crosswalk. The pedestrian phase is concurrent with the side street
vehicle phase. The side streets are equipped with loop detectors.

The Seneca Street signal is a semi-actuated two-phase signal witha TCT controller. It hasa
signed but unmarked school crosswalk. The pedestrian phase is concurrent with the side street
vehicle phase. The side streets are equipped with loop detectors.

The Lake Avenue signal operates as a fixed-time signal with leading left-turn phases on two of
the four legs. Both left-turn vehicle heads are four-section indications (with a combined green
arrow-yellow arrow indication). Pedestrian phases run concurrently with vehicular phases
(crossing the highway only). The crosswalks are not painted. There is no vehicle detection at the
intersection.

Compliance Summary

MUTCD: Of the 38 mast-arm mounted signal heads on the above signals only one had a
backplate. All of the red clearance intervals were too short. Four of the intersections had
pedestrian clearance times that were inadequate.

Two of the intersections did not have any pedestrian indications. The remaining intersections had
indications on at least one, but not all, legs.

Operations: It did not appear that there was any coordination between intersections. Most of the
signals operated in a semi-actuated mode but without a background cycle length. None of the
signals had timing sheets in the cabinet. Most of the cabinets were in need of cleaning due to dirt
and other debrisinside (see Figure 13). A pedestrian button was inoperative at Russell Street.
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Pedestrian indications were burned out at 5th Street and Park Street. Detectors seemed to be
locked at Lakeside Drive and Richland Street.

The separate |l eft-turn phases may be unwarranted at Lakeside Drive and Lake Avenue.
Crosswalks, especially those with a marked school crosswalk sign, need to be repainted at most
of the intersections (see Figure 14). The phasing designations were not standard NEMA phasing.

Standard Practice: Several of the intersections had only pole-mounted signals for two of the four
approaches. There were no redundant |eft-turn indications for the left-turn movements at the
Lake Avenue intersection.

Figure 13 Dlrty Cabinet at I ntersection 20 F|gure 14 M|Ssng Crosswalks at
I nter section 26

U.S. Highway 169, K ossuth County
Equipment Summary (Inter sections 28—-33)

There are six signalson U.S. Highway 169 in Kossuth County. All of them are located in the
City of Algona. Theintersection at McGregor is afully actuated two-phase signal witha TCT
controller. The loops on the highway are set back 140 and 180 feet from the southbound and
northbound stop bars, respectively.

Highway 169 makes up the south and west legs of the State/Phillips intersection. It isalso afully
actuated signal with a TCT controller. The northbound leg includes a protected/permissive | eft-
turn phase. The westbound leg has a corresponding protected/permissive right-turn overlap
phase. A loop detector in the | eft lane, set back from the northbound stop bar, actuates the left-
turn phase.

Highway 169 makes up the east and north legs of the Jones intersection. It operates very similar
to the previous intersection. It is a semi-actuated signal with aTCT controller. The west leg of
the intersection is a one-way street going away from the intersection (therefore, thereis no
eastbound phase).
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Theintersections at Call Street and North Street are semi-actuated intersections with TCT
controllers. The east and westbound phases are only called if vehicles are present. Both
intersections are two-phase.

The final intersection in Algonaislocated at acommercia access driveway. The intersectionisa
fully actuated two-phase signal with a TCT controller. It did not appear that the pedestrian phase
wires were hooked up. Pedestrian push buttons did not work on two of the corners. One of the
“Don’'t Walk” indications was not operative and another was poorly aimed.

Compliance Summary

MUTCD: Backplates are not present on the mast-arm signals at McGregor. The remaining five
signals have the appropriate backplates. The State/Phillips intersection had an unusual display
for aright-turn protected phase that does not meet MUTCD requirements (Section 4D.07). The
right-turn display is required to be one of the following: red arrow-yellow arrow-green arrow,
red-yellow arrow-green arrow, or red-yellow-green-green arrow. The indication at this
intersection is red-yellow-green (see Figure 15).

The yellow clearance interval at the M cGregor intersection was too short. The red clearance
interval at al of the intersections was too short. Pedestrian intervals at al of the intersections
were too short.

Operations. Pedestrian heads were burned out at several of the intersections. At least one
pedestrian push button was inoperative at State/Phillips and the commercial driveway
intersections. It appeared that the pedestrian phase wires were not connected in the cabinet at the
commercia driveway. Additionally, one of the pedestrian heads at this intersection was poorly
aimed. Several of the intersections had lamps that were dim.

None of the intersections had current timing sheets in the cabinet. Most cabinets were in need of
cleaning. The controller at the commercial driveway is out of date and needs to be replaced (see
Figure 16).

; S = |
Figure 15 Right-Turn Phasing at Intersection Figure16 Controller at Intersection 33
29
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Standard Practice: The Jones Street, Call Street, and commercial driveway intersections have
only mast-arm mounted signals (no pole mounted signals). The remaining intersections al have
at least one approach that has either only pole mounted or only mast-arm mounted signal heads.

State Highway 9, Emmet County
Equipment Summary (Inter sections 34-43)

There are 10 signals on State Highway 9 in Emmet County. All are located in the City of
Estherville. The easternmost signal islocated at North 17th Street. The side streets are offset
from each other at thislocation. It islocated near the high school and signed as a school
crosswalk. The signal is atwo-phase, semi-actuated signal with aTCT controller.

The intersection at South 15th Place is a T-intersection with a semi-actuated signal (TCT
controller). The pedestrian button on one of the corners was inoperative.

The North 13th Street intersection is controlled by a two-phase semi-actuated signal.

The six intersections at 9th Street (Highway 4), 8th Street, 7th Street, 6th Street, 5th Street, and
1st Street al have pre-timed, two-phase signals. All have Crouse-Hinds controllers and are
operating on a 64-second cycle length. They appear to have a coordination pattern programmed
into them and the clocks are currently in synch with each other.

Thefina intersection in Estherville islocated at West 1st Street. It is a semi-actuated, two-phase
signal with a Crouse-Hinds controller. It is also designated as a school crossing.

Compliance Summary

MUTCD: Some of the intersections did not have backplates on the mast-arm mounted signals.
The yellow clearance interval at the Hwy 4 intersection was too short. The red clearance
intervals at al of the intersections were inadequate. The pedestrian clearance time at the South
15th Place intersection was too short.

Several of the downtown signals likely do not meet traffic signal warrants and should be
investigated for possible removal.

Only three of the signals had any pedestrian indications (but not on all legs). Those three are the
designated school crossings. The remaining intersections had no pedestrian indications at all.
Given the potential for pedestrian activity, the City should investigate installing pedestrian
indications at those intersections.

Operations: The six downtown signals appeared to be operating in a coordinated manner. Time-
space diagrams found in the cabinet seemed to support that an attempt was made to achieve some
level of progression. However, they were done by hand and could likely be improved using one
of the available signal coordination software programs.

The controllers at the North 17th Street, South 15th Place, and West 1st Street are out of date and
should be replaced with a more modern controller (similar to that shown in Figure 16).
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Standard Practice: All but one of the Estherville signals had no mast-arm mounted signals for the
Side street.

RECOMMENDATIONS

Recommendations for the traffic signalsin lowa center around five primary categories. (1)
clearance intervals, (2) maintenance, (3) backplates, (4) timing issues, and (5) update technology.
They are not listed in order of importance, but rather indicate a priority based on necessity, ease
of implementation, and cost.

Clearance Intervals

Clearance intervals (yellow, red, and pedestrian) must be brought into compliance with the
standard practices issued by the Institute of Transportation Engineers. Improper clearance
intervals may lead to increases in crashes at intersections. Improper pedestrian clearance times
may put pedestrians in danger of being struck by vehicles. The cost to do thisis negligible since
it does not involve replacing or purchasing equipment. Proper times should be calculated and
implemented immediately. Priority: HIGH.

M aintenance

Maintenance was clearly the most prevalent problem at nearly every signal inventoried. Issues
such as burned out lights, damaged backplates, dirty cabinets, damaged pedestrian heads, and
nonfunctioning detectors existed at virtually every intersection. Costs will be fairly low for most
maintenance items. The important thing is for jurisdictions to understand the benefits of periodic
maintenance (not just responding to trouble calls). Like any piece of equipment, establishing a
regular maintenance program can significantly reduce overall costs. Priority: HIGH.

Backplates

Many of the intersections did not have backplates on their mast-arm mounted signal heads.
Backplates serve an important role in helping drivers see traffic signals against a bright
background and particularly when the sun is either shining directly on the signal or isdirectly
behind the signal. Costs for backplates are minimal compared to other signal items. Installation is
not difficult either. Priority: MEDIUM.

Timing Issues

Timing is essentially atype of maintenance. As traffic patterns change, timing should
periodically be updated. Some intersections had longer cycle lengths than needed to efficiently
move traffic. Some jurisdictions had multiple signals that could benefit from implementing a
coordinated signal timing plan. Benefits of improved timing include reduced crash rates, reduced
motorist delay, lower pollution. Jurisdictions should hire aqualified traffic engineer to look at
traffic signal timing issues. Therefore, when eval uating budget needs for the coming year, they
may want to set aside some money for this purpose. Priority: MEDIUM.
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Update Technology

Numerous intersections had equipment that would be considered obsolete by today’ s standards.
While they may still be functional, there may be benefits to upgrading to a more state-of-the-art
piece of equipment. For example, some pre-timed signals may be changed to semi- or fully
actuated signals. Costs can befairly significant for controller and cabinet upgrades. Depending
on the age of the equipment, this may or may not be feasible. Priority: LOW.
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Webster City

Williamsburg

Mount Vernon

Wyoming

Carlide

Bloomfield

Treynor

Shenandoah

Garner

Northwood

Cresco

Storm Lake

Algona

Estherville

Key

P Partially Compliant
- Non-Compliant
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State Hwy:

Sight Distance:
Q |:| Sidestreet:
Date Inventoried:

North Arrow LT Phase: Per Pro P/P
Jurisdiction:
Hwy Speed:
Sight Distance: 7 Side Strest Speed:
LT Phase: Per
Pro
P/P | ;
v
Sight Distance:
LT Phase: Per
Pro
P/P
A /
B .
/ Nearby Signals: Y N

Coordinated: Y N
Operation: Pre Semi Fully

Key
(&1 Cabinet Cycle Length: [ |
X E'ete;t((;;,' t Sight Distance: Controller Type: |
TSR [ ]

LT Phase: Per Pro P/P



Checklist

Checked | Item Comments
] Size and type of lenses
Lenses in proper order
] Visors and backplates
] Left-turn phases needed
] Unnecessary LT phases
] Burned out/dim lights, cracked lenses
] Non-functioning ped heads/buttons
] Non-functioning loops
] Street lights to be combined
L] Well-maintained cabinet
] Timing sheets
1 2 3 4
Walk
FDW
Min Green
Max Green
Yellow
All-Red

Single Ring Controller Phasing:

Dual Ring Controller Phasing:




