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Wisconsin Signal Timing Optimization Project:
New Program, Proven Strategies

Brian Roper, PE & Heather Sackman, PE
Southeast Region Systems Operations Chief and Supervisor

2023 ITS Wisconsin Conference
October 19, 2023



WISTOP Presentation Outline

* Introduction and Context

* Proven Strategies — Decades of Evidence

* Funding Evolution — Decades of Commitment

* WISTOP: A New Program for Retiming Signals

* WISTOP: A New Program for Replacing Equipment
* WISTOP: Regional Programmatic Approach
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Introduction and Context

DIAL
@ COORDINATING
UNITS

TRAFLO

INSTALLATION
OPERATION
MAINTENANCE

Technical Data Bulletin TDB 83-T October 1968 !
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1990s Call To Action (?)

Coast-to-Coast Scan - States & Cities

1 Accounting Office
Report to the Chairman, Commlttee on
Energy and Commerce, House of
Representatives

* Budgetary Constraints
TRANSPORTATION
INFRASTRUCTURE e |nsufficient Staff

R LS « | ack of Technical Expertise

Are Not Being Fully

Realized B * Obsolete Equipment

* “Well-operated and (well)-maintained signal
systems are vital to IVHS”




Nearly 3 Decades Later...“ Please hold”

Coast-to-Coast Scan — States & Cities
GA@ eport to Congressional Committees

* Budgetary Constraints
°°°°°°°°°°°°° INTELLIGENT .
TRANSPORTATION  ° Insufficient Staff
SYSTEMS » Lack of Technical Expertise
Benefits Related to O | E :
Traffic Congestion * Obsolete Equipment

and Safety Can Be R i
Limited by Various Interoperab! Ity
Factors = Cybersecurity

* “Funding & state/local Leadership...
Influenced...abilities to realize benefits”




“Insufficient Staff” — a practical illustration

Traffic Unit 1
10-22-23-21-00 January 2023
[023677 WAU
Haug, John CE Trans Supy * "Budgetary constraints’
0ot Signats * A 7-person unit down to 3
rBrantner, David CE Trans Adv = Decades out the door
327131 WAU
lIII[ﬁﬂurphj,r', Joyce CE Trans Adv o reCenﬂy prOmOted
004462 WAU :
Gates, Jarrett CE Trans Adv ° CO”SUltant aSS|Stance
WAU . . |
VACANT CE Trans Sr/Entry * Similar with electricians
WAU :
VACANT CE Trans Sr/Entry - 6 vacancies paSt 2 yearS
WAU
VACANT CE Trans Sr/Entry
WAU
VACANT CE Trans Sr/Entry




Number of Timing Reviews

“Budgetary Constraints” — the inevitable result
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Timing Reviews for Coordinated and Uncoordinated Traffic Signals

10

]
o
=
S

% Overdue Review of Coordinated Traffic Signal (211) = On-Time Review of Coordinated Traffic Signal (124)

Overdue Review of Uncoordinated Traffic Signal (45) On-Time Review of Uncoordinated Traffic Signal (139)

March 2022

* Insufficient staff
= Timing Reviews
overdue

* Lack of expertise
= | earning curve

* Obsolete equipment
= O & M inefficiencies



Proven Strategsles Decades of Evidence

SFT2, SST2, SLT2 SERIES ‘j I‘

VEHICLE-ACTUATED
® TRAFFIC
TRAFLO

CONTROLLERS

INSTALLATION
OPERATION
MAINTENANCE

Technical Data Bulletin TDB 81-T



Energy Crisis - FHWA Provides a Road Map

National Signal Timing . 1980 82
Optimization Project:
Summary Evaluation Report o ObeCt|VeS
() /
S = Data on tlmlng optimization
= Define resources & make it “easier to do”
]!.Il o

BRI
llllllllllll

. V@@ ° Approach
'l"""l-‘ « Developed TRANSYT-7F software
= 11-city pilot (including Milwaukee)
 Qutcomes

= Reduced delay, stops, fuel consumption
= Public reacted favorably




)
Project Evaluation
lowa Motor Vehicle Fuel Reduction Program
{% lowa Department |
@' Of Transportation |
June, 1989
S JBIMIsuRee
[ 1989 : Johnson, Brickell, Mulcahy & Associates, Inc.
o

Form 000501
|||||
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Late 1980s - State DOTs Green Light Projects

How |/ spent my summer vacation - 1987
-» 19 demonstration projects

| » Reduced delay, stops, fuel consumption
 » Significant travel time savings

IOWA FUEL REDUCTION PROGRAM
DEMONSTRATION PROJECTS

__________________

| i
e T R

________________

“haon 7T
H
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LEGEND

@ PROJECT SITE
O PROJECT DROPPED



Late 1980s - State DOTs Green Light Projects

____ How I spent my summer vacation - 1990
A\

ol » e 404 Signals in SE VA
Virginia Signal Tl:r‘;l:gs::;:mlzatlon Progrgm ® Reduced delay, StOpS, fuel COnsumption
Final Evaluation Report » Significant travel time savings

* Significant reductions in emissions
=HC, CO, and NOx

o Similarity between “WISTOP” and
“VASTOP” not coincidental

ﬂ Kimley-Horm



Early 1990s - CMAQ Paradigm Shift

Congestion Mitigation and Air Quality
P * Focus on emissions reductions

Gk =\VOC, CO, and Nox
waereorr  * OlgNal improvements eligible
= Equipment and timing
* Signal improvements effective
TRAFFIC SIGNAL SYSTEM IMPROVEMENTS = Some of Indiana’s highest reductions in first
| | 6 years of the CMAQ program

CONGESTION MANAGEMENT AND AIR QUALITY

 MARCH 1994




SAFETEA-LU & MAP-21 Reaffirm Results

Late 2000s and mid-2010s  * Are CMAQ signal
projects effective?

= SAFETEA-LU? Yes
SAFETEA-LU 1808: CMAQ

= MAP-217 Yes
Evaluation and Assessment Air Qua"ty and CongeStion . .
Mitigation Measure Outcomes ° S|gn|f|Cant CO

Assessment Study:

FHWA-HEP-15-002

Final Technical Report I‘ed UC’[IOHS
Phase I Final Report kil - E q u i p m e nt
- Columbes, O 4201 ..
= Timing
Prepared for:

 Geometric proofs



Funding Evolution — Decades of Commitment

o
TRAFLO
CROUSE-HINDS TRAFLO
CLC-2 CONGESTION LEVEL COMPUTER
e

Modular . . . Solid-State Reliability . . . Flexible



Exxon Overcharge Fund - 1980s into the 1990s

Conserving Energy thru Signal Timing Improvements

* Price Control Violations between Jan 1975 and Jan 1981
« Mar 1983 - $2.1 billion in restitution ordered (indirect)

* Mar 1986 — Distributed to states proportional to consumption
= Required to use on energy conservation (carbon reduction)
= Many states used for signal retiming and/or modernization

» States also estimated congestion mitigation & air quality benefits




Intermodal Surface Transportation Efficiency Act
- e 12/18/1991

| “Landmark -
beyond
highways”

* 6-year law — FY 92-97
* Created “Congestion
Mitigation & Air Quality”
program
= |mprove traffic flow
= [mprove signalization




Government 6/24/2013
%oﬁ’r"i‘i‘i%f'é‘ﬂ A Needed Ops Support

"o\ RN N N « $10 million annually
AT R I . 1() project types, including

= |nstall
= Rehab

= Retrofit
. Retlmlng



Infrastructure Investment and Jobs Act
- - 11/15/2021

30 years after
ISTEA

* 5-year law

» More funding
 More grants
 More programs




Carbon Reduction Program (CRP) 4/21/2022

£ Memorandum

U.S. Department
of Transportation

Federal Highway
Administration

Subject:

From:

To:

INFORMATION: Carbon Reduction Program Date: April 21,2022
(CRP) Implementation Guidance

k. ﬂ zlé ] In Reply Refer To:

HEP-1

Gloria M. Shepherd
Associate Administrator, Office of Planning,
Environment, and Realty

Division Administrators
Directors of Field Services

On November 15, 2021, the President signed the Infrastructure Investment and Jobs Act (IITA)
(Public Law 117-58, also known as the “Bipartisan Infrastructure Law™) (BIL) into law. The BIL
authorizes a new Carbon Reduction Program codified at 23 United States Code (U.S.C.) 175 to
reduce transportation emissions. The attached Carbon Reduction Program (CRP) Implementation
Guidance provides information on funding, eligible activities, and requirements of the CRP.

Except for the statutes and regulations cited, the contents of this document do not have the force and
effect of law and are not meant to bind the States or the public in any way. This document is
intended only to provide mnformation regarding existing requirements under the law or agency
policies.

This document will be accessible on the Sustainability Website (FHWA Sustainability Website), the
BIL. Website (FHWA Bipartisan Infrastructure Taw Website). and through the Policy and Guidance
Center (FHWA Policy and Guidance Center).

If you have questions, please contact: Becky Lupes (202-366-7808 or Rebecca.lupes(@dot.gov)
or John Davies (202-366-6039 or JohnG.Davies(@dot.gov) of the Office of Natural Environment.

4 months later - guidance

* Projects to reduce
transportation emissions

* Eligible activities include

= |mprove traffic flow
= Eligible under CMAQ
= No new capacity

* Five sub-categories

=4 based on population
= 1 *flexible” — WisDOT use



SEWRPC’s Transportation Improvement Program
 (TIP) = 5/18/2023

Community Assistance

B sewrpc

Serving the counties of
:

Kenosha, Milwaukee,
zaukee, Racine, Walworth,
ashington, and Waukesha

Land Use = Transportation = Environment = Parks & Open Spaces = Housing Reports & Resources

13 months later: idea to funded project

Project Detail Email = Print

Project No: 517

SIGNAL TIMING OPTIMIZATION ON VARIOUS STATE HIGHWAYS IN THE SE

REGION
State ID: 3700-20-17

Last Amended: 5/18/23

Sponsor:
Project Type:

J 1 1 . W | S O
Return to Projects Listing| | |

STATE OF WISCONSIN

Environmental Enhancement

* CRP with SISP match

Air Qualities Status: EXEMPT
Estimated Costs .
Detail Costs 2023 : 2024 G %R - Al . F FY 2 3 - Del Ive ry
PE 3,000,000 0 0 0 0
Row 0 0 0 0 0
Const 0 3,000,000 0 0 0 | | n te rn a |
‘Other 0 0| 0 0l 0|
Total 3,000,000 3,000,000 0 0| 0
| | = Consultant
Source of Funds 2023 2024 2025 2026
Local 0. 0 0 0. .
State ﬁoo,oool 600,000 0‘ 0] o FFY 24 —_— E UI ment
Federal CRP-5 2,400,000 2,400,000 0 0 q p
Total 3,000,000 3,000,000 0 0

= Staggered orders
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WISTOP: New Program for Retiming Signals

Digital Controller Units
~™

CROUSE-HINDS 2-Phase DM200 Series

Illustrated: DMT202 Two-Phase Controller Unit with Thumbwheel Switch Programming

File in Catalog 228, Section 2
| e e el o

AUGUST 1976 214/1-8



Intersection Data Collection
Counts and Crashes

- JAMAR TECHNOLOGIES, INC

| aecmouoss v | S| | © Turning Movements
|:J . = = Around 90 weekday (13-hour)

Illtl'tb{ f’]ﬁl:lm&ﬁ

_)..I |+ =
@ 164

| w U = Around 80 weekend, special, or
i-t' IS O il ’
g =7 =N holiday (8-hour)

* Crash Data Screen

= Network scan of all 525 signals
= Narrow focus on select locations




Signal Timing Parameters
Recommend and Review

* Existing SER
= Around 400 signals

* Best practices
= MUTCD
= Next-gen Timing

N N
NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM
SYNTHESIS OF HIGHWAY PRACTICE

REPORT 812 W
SIGNAL TIMING IMPROVEMENT PRACTICES

Signal Timing Manual &8

Second Edition l;fs__.!; coarimee




Synchro Models

Develop times 400
CUBIC. | @ Trafficware’ « Existing Year
= Analyze up to 4
periods

) « AM, PM, Sat, +1
Synchro Studio 11 . fific Responsive

Synchroplus SimTraffic and 3D Viewer = Around 72 signals

* All models current
= Consistency
= Quality

Traffic Signal Optimization and Simulatic—n Modeling Software



Timing Plan Development and Implementation
onsultant develop/observe; WisDOT implement

wisconsin uwvi

ECONOLITE * Five timing plans

ECONOLITE

$ 40-1159 - STH 100 & 1074 N 4 peak and 1 Off periOd

Controller Timing Plan (MM) 2-1 S 40-1153 - STH 100 & 107th St - Econolite Type - ASC/3
Configuration Controlier Sequence

Plan 1 Phase Ring Sequence and Assignment (MM) 1-11
Phase 1 2 3 4 5 6 7 Hardware Altemate Sequence Enable: No .
Direction Phase Ring Sequence... Nok: Secusnces danical i th pio s rs ot prnted)
[ | _To] Joof Jos] Toa[ Jos] Jos] Jor] Jos] Joe] [wo] Tt Jee[ [wa] Tte] Tos] Tt
Min Green 5 10 5 5 5 10 5 Sequence 1
Ring 1 1 2 3 4 9 10 13 14 " . . » -
Bk Min Green o 0 0 0 0 0 0 Ring2 L S
CS Min Green o 0 0 0 0 0 0 e R . . . .
Delay Green 0 0 0 0 0 0 0 i A AU s 5 . T ff |
Wik R 0 0 A 0 0 0 e v o2 w3 m ow o om owm w : : r ] r ]
Ring 2 5 [ 7 8 1 12 15 16 L % % * =
Walk2 0 0 0 0 0 0 0 Seauence s ra I C re S po S I Ve p a S
a1 : 4 s 3 w9 w ow . .
Walk Max o 0 0 0 0 0 [0 Fmz A : :
Ped Clear o 0 0 0 0 0 0 i R OB WS BB R o« o o
ing 5 : * |
Ped Clear 2 0 0 0 0 0 0 0 ol I € s 7 8 12 m 15 1%
Ped Clear Max o 0 0 0 0 0 [} . kr a ber & dET 5E Sl e = : : . ‘ O rrl O rS
Ped CO o 0 0 0 0 0 0 Rt A BT A ] ] "l
Vehicle Ext 10 10 1.0 10 1.0 10 10 B L A
Vehicle Ext 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Ring 1 I . i e .
Ring 2 13 5 7 8 12 1" 15 16 >3 % . . o~
Max1 20 40 20 30 20 40 20 Sequence 8
g A T . . .
Max2 0 0 0 0 0 0 0 n2 s 05 8 7 w1 w 1w L ; : e rl O S
Maxa o 0 0 0 0 0 0 oo R E N . .
DYM Max o 0 0 0 0 0 0 2 £ o8 B o oM oBow ow 2w : o=
Dym Step 00 0.0 0.0 0.0 0.0 0.0 0.0 = V@ o o2 o B om o om o= : :
Yellow 25 43 35 43 25 13 35 Sequence 12 n
e T . .
Red Clear 15 22 15 27 15 22 15 Ring2 s & 8 7w m w15 ] : .
‘Sequence 13
Red Max 00 0.0 0.0 0.0 0.0 0.0 0.0 R 1 f oz s a4 s o owouw . .
Red Revert 20 2.0 20 20 20 20 20 i I €O & e Mo | : :
sy : 4 3 s w8 om ow ; <
Act B4 o 0 0 0 g g 0 P s & B B E R G S
Sec/Act 00 0.0 0.0 0.0 0.0 0.0 0.0 St s s s s oW o m
Max Int o 0 0 0 0 0 [} w2 55 s 7 Bmomo® o
e
Time B4 0 0 0 0 0 0 0 Ring 1 2 1 4 1 s u on
=m2 s s s 7 om u ®
Cars Wi o 0 0 0 0 0 D
STPTDuc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Phases In Use/Exclusive Ped (MM) 1-
Fhose T ] 21312151 c] 7] s 1n]ln]elnle]lns]e]
TTReduc 0 0 0 0 0 0 0 | | I S S - S I I I A I
Min Gap 10 1.0 1.0 1.0 10 1.0 1.0 | ESEREe I 1 1T 1 1T [ T 1T T T T T T 1




Data Arch.iving and Organization
Identify, Plan, and Execute

* What / Where / When / Why?
: * Archiving for:
= Effectiveness & efficiency
= Knowledge retention & transfer

F

v 1 > Box » DTSD ? DTSD-SER » OPS ?» Traffic » Signals

~

v . Signals n Name Size ltem type Date modified
& Analysis L Analysis File folder 10/12/2023 10:19 PM
v . Databases .. Databases Eile folder 10/13/2023 12:07 PM
.. Fleet Vehicles File folder 10/5/2023 9:55 AM

& ARCHIVE-TO BE EMPTIED

~ GIS Traffic Signal Database o KMZ Files File folder 9/'\9/2023 10:40 AM
. signal Intersection Files ~ Meetings File folder 10/12/2023 4:10 PM
j i 10 023 5:12
k | A TAPCO Cabinet BrasATES ~ Projects File folder /18/2023 5:12 PM
| .. Resources File folder 10/18/2023 10:55 AM
! ~ Fleet Vehicles _
| ~ TEMP File folder 8/16/2022 7:15 AM
£ KMZ Files A TiAs File folder 0/25/2023 6:49 AM
~~ Meetings ~ Workload File folder 10/18/2023 4:32 PM
~, Projects

~. Resources
~ TEMP
~ TlAs

¥es S Workload



WISTOP: New Program for Replacing Equipment

Digital Controller Units
~
6 CROUSE-HINDS 4-Phase DM400 Series

i

o acTuaTes

T eieieced
oi0io:0
obsie 00ie

REARCEE
EEA
B
oo

5 - bt £
i -
: s
- 5 | e

Illustrated: DMT422 Four-Phase Controller Unit with T heel Switch Pr

File in Catalog 228, Section 2 OCTOBER 1976 225/1-12



Equipment

» Signal Equipment Upgrades
= Cabinets
= Controllers
= Communication

* Asset Management

= Field Verification
= \/UEWorks

1M
LI
L

—
—
—
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=
=
=
=




TS1 and TS2 Cabinets
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B om

Wiring (and Maintenance) Simplified
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Signal Controllers — Echoes of the

0 0 AT 0I5y | §12.0Y0 0 Y| 1208y 2 D

3 i L i
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&
VEL L Of VELL W [T T ] WELL O My Gap YELL Ch M GAR 2 3 g
MAXTMU| ELllow E ECAL
. MODR) - : 3 | LA
3 o o7 2.2y (B3.on g .ovi fe Dy 2o mesiON T SRR T
- = g 2 = N s -1 B . " -—_—-—__"__"'_" = = - - . E g
RED RED LAY 3 RED} BLAK 2 RED MAX I =——— CROSS STREET
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o e : = o —— =
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Signal Controllers — Pathway to the Future
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Signal Communication

50 Intersections; All Remote

,..ﬁi@

Antenna

MIMO/Diversity
Sixnet Series
SN 6000

Ethernet

STATUS DISPLAY:
PHASE

2 EXT1 0.0 T/N .

SPLT 24.1 VEH R

5 RED- 2.1

CMD SRC TBC COORD ACT. PLAN 2
LOCAL CYC: 89/114s DAY PLAN
SYS CYL: 89s START:09:00 FRI

PREEMPTOR
123456783910
. .= = =-- 10/13/23 12:12:59




Asset Management - Verify as-builts

AT 1] s ]
s e EmATAUC R oy [ =R DU T T PV DESICHATOR (8] mD cMLAn WoTAToR
PRl BCE 343 43 £ DETECTOR HEAD (5] TYELLOW CRILLER MICATOR
a8 SEGNAL WCER TRAITIC SEra ST AsD,
FEMESTAL BASE =i FEDESTPAH HEAD W H CIRFRAATIOR LICHT E:I CNLIR DECUL AR IANONCA TOR
o AIEH BLTTOH ; R
—w MOMDTURE BASE. FOLE, -5 ARM SORTRIL EASHIT &) mEr arA
PUSH BLITOH
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Asset Management - VUEWorks

E Manage Facilities
Filter is OFF - 1 Facility found in Asset Class

Details

] GIS: Electric
[B AT ¥ ] 1354 (§51-0993 - STH 11/ STH 36/ STH 83 & STH 83 / Pine St)

ey

. = " e s : o
EME | 551-0993 *  |[Assetip 1ag784
:J = Cabinet 1 Signal System

2t 501 Date Last Full Reconst 100022015 | 5|

E 11 Date Last Full Signal LED Replace ,___]
E Date Last Luminaire Replace EEJ
5 E b Date Last Retiming 10/02/2015 =
e -Date Last Plan Revisn 10/02/2015 ﬂ

4
*J ﬁ B2 New Cabinet by Pro Electric 10/2/2015
4 'n' SBO3 Revision Comments

- 5804
1’] ﬁ SBO5 Date of Transfer =2

g ﬁ- SBOG Date of Retirement o

:J'n- SBO7 Senvice Provider | WE

:J-n- SBOS8 _Ser\r Provider Meter Num |Vz429535

.TJ ﬁ SB10 Serv Provider Acct Numb I9240-630—898
:J # SB11 Prim Inst ID Shrd Siv

i 3 se12 Service Provider Notes

B « 353F

tJ ﬂ 5B14 Railroad PreEmption

:J ﬁ- SB15 -RailroadAgency

o %# 5816 = |
48 5517 —————————————————————————————————




WISTOP: Reglonal Programmatic Approach

Digital Controller Units

cnwss—mwns'

™  CROUSE-HINDS 8-Phase DM800 Series

Ilustrated: DMT844 Eight-Phase Controller Unit with Th Switch P

File in Catalog 228, Section 2 AUGUST 1976 236/1-12




SYSTEMS OPERATIONS
10-22-23-00-00

001152
Roper, Brian DOT Eng Chief
|
Traffic Unit 1 Traffic Unit 3
10-22-23-21-00 10-22-23-23-00
(023677 WAU f009190 WAL
Haug, John ICE Trans Supv Sackman, Heather CE Trans Supv
Signals Electrical
030642 WAU 017555 WAL
Brantner, David CE Trans Adv Adamczyk, Peter Craftsworker Lead
327131 WAU 031367 WAL
'Murphy, Joyce CE Trans Adv 'Oliver, Kurtis Electrician
004462 WAU 006671 WAL
Gates, Jarrett CE Trans Adv Cowan, Joel Electrician
036001 WAU 020913 WAL
Nysome, Kristian CE Trans Sr Blaha, Jeffrey Electrician
019033 WAU 007909 WAL
Walker, Kristine CE Trans Sr Adler, Jerad Electrician
WAU 029431 WAL
VACANT CE Trans Sr/Entry Ward, Anthony Electrician
WAU 000183 WAL
VACANT CE Trans Sr/Entry Keifer, Greg Electrician
020105 WAL
Merriner, Eric Electrician
WAL
VACANT Electrician

SE Region Internal and Consultant Team
Project Managers - Jarrett Gates & Pat Hawley

Smit
"INTB
TADD

TRAFFIC ANALYSIS & DESIGN, INC.

[ akeside

ENGINEERS




WISTOP Schedule

Team’s Program Plan Lays Foundation For Success

2025

2026

Ql

\
2023 N\ 2028 ———
B3

Consultant Procurement

Q2 |

for: 0

QT

3 —

Q4

1

Q2

Q3

Q4

Program Plan

N

Q2 @3 |a4 |a1 N

Data Collection

Signal Timing Parameters

Synchro Models

Coordinated Timing Plans

Data Archiving & Organization

Update VUE Works

Documentation

.

\




Ongoing Data Collection
Coordination with Region Counting Leverages Resources

S -C M county B HwynNo AT Bcossfsost BoonmBvapaBr BBy BrEBrrBrrBErrBrrBrr By BBy E

Ref Count Cycle  Site 2027 2026 2025 2024 2023 2022 2021 2020 2019 2018 2017 2016 2015

IX_ 67 03969 Regular 67 Waukesha #STH 59 & CTH XX/Oakdale Dr 67.041 3 Map x # # 0
IX 67 03975 Regular 67 Waukesha USH 18 #STH 59 & Center Rd 67.042 67.915 3 Map X # 5 # & 0
IX_67 03988 Regular 67 Waukesha USH 18  #STH 59 & S West Ave 67.043  67.915 3 Map x 4 # 0
IX 67 04005 Regular 67 Waukesha  USH 18 #STH 59 & STH 164(S & E)/S East Ave(N) 67.022 67.916 3 Map X # # #
IX_67_04396 Regular 67 Waukesha  USH 18 #STH 59/STH 164 & Sunset Dr 67.023 67.916 3 ‘Map x # 4\ #
IX_67_04789 Regular 67 Waukesha USH 18  #STH 59/STH 164 & CTH Y/E Racine Ave 67.024 67.917 3 Map x 2y # Y i\
IX 67 05104 Regular 67 Waukesha  USH 18 #STH 59/STH 164 & CTH D/E Broadway St(W)/Cleveland Ave(E) 67.025 67.917 3 Map X # ~ # N # N
IX_67 05305 Regular 67 Waukesha USH 18  #STH 59/STH 164 & Pearl St 67.026 67.917 3 Map x Y # Y #
IX_67 05521 Special 67 Waukesha  USH 18 #STH 59(S & E)/STH 164 & Lincoln Ave 67.036 Request Map #
IX_67 05674 Regular 67 Waukesha  USH 18 #STH 59(S & E)/STH 164 & Arcadian Ave 67.027 67.917 3 ‘Map x i\ # '
IX_67_05904 Regular 67 Waukesha USH 18  #STH 164 & Coral Dr 67.044  67.917 3 Map x 4\ # ¥ 0
IX 67 06143 Regular 67 Waukesha  USH 18 #STH 164 & E Main St 67.045 67.917 3 Map x 4 4\ 0
Special 67 Waukesha ~ USH 18 #STH 164 & Woodman's/Car Dealer Drwy 67.046 Request Map # ‘
IX_67 06394 Special 67 Waukesha  USH 18 #STH 164 & Tosa Trail 67.047 Request Map #
IX_67_06467 Regular 67 Waukesha USH 18  #STH 164(S & E)/Wolf Rd(N) (USH 18 and STH 164 S & E) 67.009 3 Map X # # U o# | #
IX_67 06553 Regular 67 Waukesha USH 18  #STH 164 & E Main St(S)/Stardust Dr(N) 67.010 67.914 3 Map X # # #
IX 67 06616 Regular 67 Waukesha  USH 18 #STH 164 & Springdale Rd(N)/Frontage Rd(S) 67.011 67.914 3 Map X # N # # ‘
IX 67 06694 Regular 67 Waukesha  USH 18 #STH 164 & Parklawn Dr(N)/Parklawn Ct(S) 67.012 67.914 3 Map X # # # B
IX_67 06772 Regular 67 Waukesha  USH 18 #STH 164 & Kossow Rd(N)/Swenson Dr(S) 67.013 67.914 3 Map # b # # h
IX_67_06960 Regular 67 Waukesha USH18  #STH 164(WB On Ramp)/CTH JJ(NW) & I-94 IC 67.014  67.902 3 Map 4 # 4
IX_67_06984 Regular 67 Waukesha  USH 18 CTH Y/Barker Rd 67.902 3 Map 0 ‘_ 0 0
Special 67 Waukesha  USH 18 Lord St(S)/Driveway(N) Reguest Map
WisDOT Signa Regular 67 Waukesha  USH 18 Poplar Creek Pkwy(N)/High St(S) Lord 5t(S) 67.902 3 Map ) 0 N 0 0 N
IX_67 06997 Regular 67 Waukesha USH18 N Janacek Rd 3 Map 0\ o Y 0
IX_67_07016 Regular 67 Waukesha USH18 N Brookfield Rd 3 Map 0\ B\ 0
IX_67_07065 Regular 67 Waukesha  USH 18 Woelfel Rd(N)/N Corporate Dr(S) 3 Map 0\ 0 0\
WisDOT Signa Regular 67 Waukesha  USH 18 Discovery Dr(S)/Driveway(N) 3 Map 0 N 0
IX 67 07058 Regular 67 Waukesha USH18 N Calhoun Rd 3 Map 0 o Y o\




6-Year TIP - Traffic & Equipment Impacts

Highway Preservation, Improvement, and Expansion
Projects Programmed for the Years 2023 Through 2026

PROJECTS PROGRAMMED FOR THE
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Moving parts

e Traffic
= State & Local
= Direct or Detour
= Duration
 Equipment
= [mprovement $
= Phased vs.
= Time & Swap



Questions?

* Brian Roper, P.E.
e 7)< = SER Systems Ops Chief
s T | ‘ = 414.750.7455

= Brian.Roper@dot.wi.gov

FHWA-HEP.15. 505

* Heather Sackman, P.E.
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= SER Systems Ops Supervisor

Benefits of Traffic
Control Signal Systems

Eet IR = Heather.Sackman@dot.wi.gov
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SIGNAL TIMING
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