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RATIFYING AND APPROVING SUBMISSION OF THE IOWA CLEAN AIR
ATTAINMENT PROGRAM (ICAAP) FUNDING APPLICATION TO THE IOWA

DEPARTMENT OF TRANSPORTATION (IOWA DOT) FOR THE TRAFFIC SIGNAL
SYSTEM TIMING UPDATE - PHASE 4

BE IT RESOLVED, BY THE CITY COUNCIL OF THE CITY OF DES MOINES, IOWA: That
the actions of the City Engineer in submitting an application to the Iowa Department of
Transportation for Iowa Clean Air Attainment (ICAAP) Program funds are hereby ratified and
approved for the following project:

Traffic Signal System Timings Update - Phase 4
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will commit the necessary local matching funds to implement the project.
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Kathleen Vanderpool

Deputy City Attorney

Funding Source: ICAAP in the amount of $220,000 are requested for this project. $55,000
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Traffic System Operation Improvements, C038EG99 TR097.
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Application for FY2022 

Clean Air Attainment Program Funds 

Iowa Department of Transportation 

Traffic Signal System Timing 
Update – Phase 4  

City of Des Moines 

Traffic and Transportation Division 

October 1, 2020 



City	of	Des	Moines cdbogenreif@dmgov.org

Corey	Bogenreif,	PE,	Principal	Traffic	Engineer

400	Robert	D	Ray	Drive

Des	Moines IA 50309 515-208-4014

N/A

Traffic	Signal	System	Timing	Update	-	Phase	4

1

✔

Review	and	update	signal	timing	and	phasing	plans	of	the	traffic	signal	system	in	Des	Moines.	This	project	is	the
fourth	phase	of	a	multi-phase	project	to	update	the	signal	operations	through	the	entire	city.	SYNCHRO	traffic
models	will	be	used	to	help	optimize	signal	cycle	lengths,	basic	signal	timings,	split	timings,	offsets,	and	time	of
day	periods	for	coordination	plans.



$220,000.00
$55,000.00

City	of	Des	Moines $55,000.00

$275,000.00

Travel	time	studies	will	be	performed	before	and	after	the	timing	change	implementation	to	determine
reduction	in	travel	times	/	associated	emissions.

December	31,	2022

July	01,	2021 December	31,	2022



City	of	Des	Moines

Corey	Bogenreif,	Principal	Traffic	Engineer September	29,	2020

X

X

X

X
X

X

X

X

September 29, 2020





✔

The	improved	operations	of	the	traffic	signal	systems	would	have	an	equal	effect	on	all	vehicle	operators,
regardless	of	status.

Corey	Bogenreif

Principal	Traffic	Engineer
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TRAFFIC SIGNAL SYSTEM TIMING UPDATE – PHASE 4 

 
Project Concept: 

 

This project will be the fourth phase of a multi-phase effort to review and update the signal timing and 

phasing of the traffic signal systems in Des Moines. Refer to the attached map for a map of the Phase 4 

area. The goal of the project is to increase efficiency of the traffic signal systems resulting in decreased 

travel times, reductions in traffic congestion, and ultimately the reduction of vehicle emissions. The project 

will also consider signal timing and phasing for pedestrian and bicycle traffic in support of the City’s efforts 

to provide a more walkable and bikeable transportation network. The first three phases of this project were 

partially funded with ICAAP funding. Phase 1 has been completed, Phase 2 is currently under way and 

Phase 3 is currently in the consultant selection process. 

 

Existing Conditions: 

 

The City of Des Moines has experienced moderate to significant growth throughout various parts of the 

City over the past several years resulting in increased traffic along the signalized corridors. Although the 

City continues to complete traffic signalization upgrade projects, the signal timing plans and associated 

coordination plans are developed based on past practices rather than with current traffic volume and pattern 

data due to limited funding and resources within the City. 

 

Phase 4 of the project includes 74 signalized intersections and 9 pedestrian signals that generally include the 

following major corridors in Des Moines: 

 

• Martin Luther King Jr. Parkway – Ingersoll Avenue to Euclid Avenue 

• 19th Street – Cottage Grove Avenue to Clark Street 

• Keosauqua Way – 12th Street to 19th Street 

• 6th Avenue – Interstate 235 to Euclid Avenue 

• 2nd Avenue – Interstate 235 to Interstate 80/35 

• E 14th Street – E University to Interstate 80/35 

• University Avenue – Martin Luther King Jr. Parkway to 2nd Avenue 

• Euclid Avenue – Martin Luther King Jr. Parkway to E 14th Street 

 

The majority of the traffic signals in Des Moines are already interconnected and include communication to 

a central software system.  The central software system will be used to help implement the new traffic 

signal timing and coordination plans as developed through this project. 

 

Proposed Improvements: 

 

The proposed project will provide a comprehensive review and update of the basic timing and coordination 

plans both along the major corridors mentioned above as well as any stand-alone signalized intersections 

within the system. It is anticipated that SYNCHRO traffic signal timing models will be developed for the 

system to model the current traffic volumes and patterns to aid in the optimization of cycle lengths, basic 

timing plans, split times, offsets, and time of day for the coordination plans to run.  Other elements 

reviewed and updated will be pedestrian crossing times and coordination plans that accommodate 

pedestrians and bicyclists as well as the vehicular traffic. 
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The traffic data collection and traffic modeling is anticipated to be completed by outside consulting staff 

and implementation into the field is anticipated to be completed by the consultant with assistance from City 

Staff. There are no additional physical improvements being proposed with this project. 

 

Performance improvements will be measured by the collection of travel-time data before and after 

implementation. The Emission Reduction Calculations in this funding application were determined using 

average travel speed for the major corridors listed above during peak and off-peak times of a typical 

weekday.  The project would include a detailed collection of travel profiles before and after to determine 

trouble spots throughout the corridors and to show the improvements made.  

 

Air Quality Benefits: 

The following calculations represent the specific emissions reductions expected as a result of the improved 

traffic operations and reduced intersection delay throughout the corridors mentioned above.  

Traffic counts taken by the Iowa DOT in 2016 were used as the base volumes. The percent of daily traffic 

that occurs during the AM and PM peak hours is approximately 20 percent of the Average Daily Traffic; 

this percentage was used in the calculations for daily emissions. 

Existing average speed data was estimated for the study corridors in the study area based on previous speed 

studies on the study corridors and similar corridors in Des Moines. Based on data collected by the Institute 

of Transportation Engineers, comprehensive signal retiming programs have documented benefits of 7-13% 

reduction in overall travel time, 15-37% reduction in delay and a 6-9% fuel savings1. The calculations for 

this application assumed a 10% reduction in travel time. 

Emission factors in grams/hour for Carbon Dioxide (CO), Hydrocarbons/Volatile Organic Compounds 

(VOC), and Nitrogen Oxide (NOx) were developed using emission factors provided by the Iowa DOT.  The 

air quality model outputs for operating speeds on city arterials were used for the calculations.   

Based on the project cost of $275,000, the estimated benefits from this project are as follows (see Exhibit 

“G” for further information): 

Pollutant Reduction Cost of Reduction 

CO 2,083 kg/year $26.40 per kg per year 

VOC 4,647 kg/year $11.83 per kg per year 

NOx 1,225 kg/year $44.90 per kg per year 

 

 
1 Institute of Transportation Engineers (https://www.ite.org/technical-resources/topics/transportation-system-

management-and-operations/) 

 

 

 

https://www.ite.org/technical-resources/topics/transportation-system-management-and-operations/
https://www.ite.org/technical-resources/topics/transportation-system-management-and-operations/
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PROJECT COST ESTIMATE

Traffic Signal Timing Update - Phase 4

September 28, 2020

TASK Senior Engineer Project Engineer Eng Tech

Traffic Counts 20 250

Intersection Function Review 20 120

Data Collection (Existing Signal Timings / Phasing) 8 40 40

Traffic Modeling 20 100 300

Field Observations / Model Calibration 175

Travel Time Studies 16 80 80

TOTAL HOURS 64 360 845

RATE $200 $175 $125

TOTAL COST $12,800 $63,000 $105,625

EXPENSES

Traffic Video Processing (Counts) $88,800

Mileage / Printing $5,000

TOTAL PROJECT COST $275,000

ICAAP Request (80%) $220,000.00

City Match (20%) $55,000.00  
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TIME SCHEDULE 
 

Approval of Agreement October 2021 

 

Data Collection October 2021 – December 2021 

 

Traffic Modeling January 2022 – May 2022 

 

Implementation May 2022 – August 2022 

 

Post Travel Time Runs August 2022 – September 2022 

 

Reporting September 2022 – December 2022 

 

 

 



Roll Call Number Agenda Item Number

Date ..Qctober5.,202Q.

RATIFYING AND APPROVING SUBMISSION OF THE IOWA CLEAN AIR
ATTAINMENT PROGRAM (ICAAP) FUNDING APPLICATION TO THE IOWA

DEPARTMENT OF TRANSPORTATION (IOWA DOT) FOR THE TRAFFIC SIGNAL
SYSTEM TIMING UPDATE - PHASE 4

BE IT RESOLVED, BY THE CITY COUNCIL OF THE CITY OF DES MOINES, IOWA: That
the actions of the City Engineer in submitting an application to the Iowa Department of
Transportation for Iowa Clean Air Attainment (ICAAP) Program funds are hereby ratified and
approved for the following project:

Traffic Signal System Timings Update - Phase 4

BE IT FURTHER RESOLVED upon project completion, the City will be responsible for
adequately maintaining and operating the project for public use during the project's useful life and
will commit the necessary local matching funds to implement the project.

(Council Letter Number ^WO attached)

Moved by ^^r _to adopt.

FORM APPROVED: s/Ka./kl&^v Va^L&rp<wL

Kathleen Vanderpool

Deputy City Attorney

Funding Source: ICAAP in the amount of $220,000 are requested for this project. $55,000
(remaining amount pending funding award) 2020-2021 CIP, Page Street Improvements - 54,

Traffic System Operation Improvements, C038EG99 TR097.

COUNCIL ACTION

COWNIE

BOESEN

GATTO

GRAY

MANDELBAUM

voss

WESTERGAARD

TOTAL
MOTION CARRIED

'w
/—'~T

YEAS

1̂^
-7^

1^
*^~

<^-

1^-

~^_

NAYS

•4jj^

PASS ABSEN1

APPROVES

<j

v^Ls,

CERTIFICATE

I, P. Kay Cmelik, City Clerk of said City hereby
certify that at a meeting of the City Council of said
City of Des Moines, held on the above date, among
other proceedings the above was adopted.

IN WITNESS WHEREOF, I have hereunto set my
hand and affixed my seal the day and year first
above written.

^-^ fj^v "-•-'"— ~- Qty Clerk

cdbogenreif
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RESOLUTION FY 2021- 11 

WHEREAS, the Des Moines Area Metropolitan Planning Organization is 

established under Chapter 28E of the Code of Iowa; 

WHEREAS, the Des Moines Area Metropolitan Planning Organization is the 

designated metropolitan planning organization for the Des Moines metropolitan area; 

WHEREAS, the Des Moines Area Metropolitan Planning Organization has 

reviewed the submitted Iowa Clean Air Attornment Program application and found the 

project to be in conformance with the MPO's regional transportation planning process, 

the Congestion Management Process and is included in the MPO's Long-Range 

Transportation Plan: 

NOW, THEREFORE, BE IT RESOLVED by the Des Moines Area Metropolitan 

Planning Organization that: 

The Des Moines Area Metropolitan Planning Organization approves the Iowa 

Clean Air Attainment Program Application (ICAAP) project submitted by the City 

of Des Moines regarding Traffic Signal Timing Updates- Phase 4. 

Done this 17th day of September 2020. 

Des Moines Area Metropolitan Planning Organization Chair 

cdbogenreif
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Corridor CO VOC(HC) NOx

Martin Luther King Jr Parkway / 19th Street 781 1,074 342

Keosauqua Way 1,813 518 259

6th Avenue 194 430 129

2nd Avenue (263) 841 53

E 14th Street (1,819) 931 85

University Avenue 1,377 854 358

Euclid Avenue (1,531) 784 71

TOTAL REDUCTIONS 2,083 4,647 1,225

Reduction Costs:

Project Cost $275,000

Project Life 5 years

Annual Project Cost $55,000

Annual Cost per kg of pollutant reduction $26.40 $11.83 $44.90

Annual Reductions (kg/year)

Traffic Signal System Timing Update - Phase 4

 



Traffic Signal System Timing Update – Phase 4 

Exhibit G 

 

 

Page 10 of 16 

 

FACTORS CO VOC(HC) NOx

Corridor Length (mi) 2.94

Average Daily Traffic (vpd)* 22,775

Vehicle Miles Travelled (Length x ADT) 66,858

% VMT in peak hours (20%) 13,372

Non-Peak Hour VMT (80%) 53,487

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 24

Existing speed (Non-Peak Hour) 31

Emission Factor Peak Hour (EF g/mi) 13.00 1.85 1.82

Emission Factor Non-Peak Hour (EF g/mi) 12.53 1.69 1.74

Peak Hour Emissions = Peak VMT x EF (g) 173,832 24,738 24,336

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 670,189 90,393 93,067

Daily Emissions  = Peak + Non-Peak (g/day) 844,021 115,130 117,403

**After Project**

New speed (Peak Hour) 26

New speed (Non-Peak Hour) 33

Emission Factor Peak Hour (EF g/mi) 12.80 1.79 1.79

Emission Factor Non-Peak Hour (EF g/mi) 12.54 1.65 1.73

Peak Hour Emissions = Peak VMT x EF (g) 171,158 23,935 23,935

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 670,724 88,253 92,532

Daily Emissions  = Peak + Non-Peak (g/day) 841,881 112,188 116,467

Emission Reductions

Daily Emission Reduction (g/day) 2,139 2,942 936

Annual Reduction = daily x 365 day (kg/year) 781 1,074 342

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor. 

  Martin Luther King Jr Parkway and 19th Street from Cottage Grove Avenue to Washington Avenue

  are one-way pairs. The ADT along this portion of the corridor is the total ADT for both directions. 

Martin Luther King Jr. Parkway/19th Street (Ingersoll Avenue to Euclid Avenue)
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FACTORS CO VOC(HC) NOx

Corridor Length (mi) 1.07

Average Daily Traffic (vpd) 20,800

Vehicle Miles Travelled (Length x ADT) 22,179

% VMT in peak hours (20%) 4,436

Non-Peak Hour VMT (80%) 17,743

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 24

Existing speed (Non-Peak Hour) 26

Emission Factor Peak Hour (EF g/mi) 13.00 1.85 1.82

Emission Factor Non-Peak Hour (EF g/mi) 12.80 1.79 1.79

Peak Hour Emissions = Peak VMT x EF (g) 57,665 8,206 8,073

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 227,111 31,760 31,760

Daily Emissions  = Peak + Non-Peak (g/day) 284,776 39,966 39,833

**After Project**

New speed (Peak Hour) 27

New speed (Non-Peak Hour) 29

Emission Factor Peak Hour (EF g/mi) 12.72 1.77 1.78

Emission Factor Non-Peak Hour (EF g/mi) 12.59 1.73 1.76

Peak Hour Emissions = Peak VMT x EF (g) 56,423 7,851 7,896

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 223,385 30,695 31,228

Daily Emissions  = Peak + Non-Peak (g/day) 279,808 38,547 39,123

Emission Reductions

Daily Emission Reduction (g/day) 4,968 1,419 710

Annual Reduction = daily x 365 day (kg/year) 1,813 518 259

Keosauqua Way (12th Street to 19th Street)

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor.  
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FACTORS CO VOC(HC) NOx

Corridor Length (mi) 2.22

Average Daily Traffic (vpd) 13,300

Vehicle Miles Travelled (Length x ADT) 29,472

% VMT in peak hours (20%) 5,894

Non-Peak Hour VMT (80%) 23,577

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 27

Existing speed (Non-Peak Hour) 31

Emission Factor Peak Hour (EF g/mi) 12.72 1.77 1.78

Emission Factor Non-Peak Hour (EF g/mi) 12.53 1.69 1.74

Peak Hour Emissions = Peak VMT x EF (g) 74,976 10,433 10,492

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 295,423 39,846 41,024

Daily Emissions  = Peak + Non-Peak (g/day) 370,399 50,279 51,516

**After Project**

New speed (Peak Hour) 29

New speed (Non-Peak Hour) 33

Emission Factor Peak Hour (EF g/mi) 12.59 1.73 1.76

Emission Factor Non-Peak Hour (EF g/mi) 12.54 1.65 1.73

Peak Hour Emissions = Peak VMT x EF (g) 74,209 10,197 10,374

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 295,659 38,903 40,789

Daily Emissions  = Peak + Non-Peak (g/day) 369,868 49,100 51,163

Emission Reductions

Daily Emission Reduction (g/day) 530 1,179 354

Annual Reduction = daily x 365 day (kg/year) 194 430 129

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor.

6th Avenue (Interstate 235 to Euclud Avenue)
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FACTORS CO VOC(HC) NOx

Corridor Length (mi) 3.79

Average Daily Traffic (vpd) 19,000

Vehicle Miles Travelled (Length x ADT) 71,970

% VMT in peak hours (20%) 14,394

Non-Peak Hour VMT (80%) 57,576

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 31

Existing speed (Non-Peak Hour) 33

Emission Factor Peak Hour (EF g/mi) 12.53 1.69 1.74

Emission Factor Non-Peak Hour (EF g/mi) 12.54 1.65 1.73

Peak Hour Emissions = Peak VMT x EF (g) 180,356 24,326 25,045

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 722,000 95,000 99,606

Daily Emissions  = Peak + Non-Peak (g/day) 902,356 119,326 124,652

**After Project**

New speed (Peak Hour) 33

New speed (Non-Peak Hour) 35

Emission Factor Peak Hour (EF g/mi) 12.54 1.65 1.73

Emission Factor Non-Peak Hour (EF g/mi) 12.55 1.62 1.73

Peak Hour Emissions = Peak VMT x EF (g) 180,500 23,750 24,902

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 722,576 93,273 99,606

Daily Emissions  = Peak + Non-Peak (g/day) 903,076 117,023 124,508

Emission Reductions

Daily Emission Reduction (g/day) (720) 2,303 144

Annual Reduction = daily x 365 day (kg/year) (263) 841 53

2nd Avenue (Interstate 235 to Interstate 80/35)

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor.  
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FACTORS CO VOC(HC) NOx

Corridor Length (mi) 3.41

Average Daily Traffic (vpd) 17,000

Vehicle Miles Travelled (Length x ADT) 57,955

% VMT in peak hours (20%) 11,591

Non-Peak Hour VMT (80%) 46,364

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 29

Existing speed (Non-Peak Hour) 33

Emission Factor Peak Hour (EF g/mi) 12.59 1.73 1.76

Emission Factor Non-Peak Hour (EF g/mi) 12.54 1.65 1.73

Peak Hour Emissions = Peak VMT x EF (g) 145,930 20,052 20,400

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 581,400 76,500 80,209

Daily Emissions  = Peak + Non-Peak (g/day) 727,330 96,552 100,609

**After Project**

New speed (Peak Hour) 32

New speed (Non-Peak Hour) 36

Emission Factor Peak Hour (EF g/mi) 12.54 1.67 1.74

Emission Factor Non-Peak Hour (EF g/mi) 12.66 1.61 1.73

Peak Hour Emissions = Peak VMT x EF (g) 145,350 19,357 20,168

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 586,964 74,645 80,209

Daily Emissions  = Peak + Non-Peak (g/day) 732,314 94,002 100,377

Emission Reductions

Daily Emission Reduction (g/day) (4,984) 2,550 232

Annual Reduction = daily x 365 day (kg/year) (1,819) 931 85

E 14th Street (E University Avenue to Interstate 80/35)

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor.  
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FACTORS CO VOC(HC) NOx

Corridor Length (mi) 2.27

Average Daily Traffic (vpd) 16,600

Vehicle Miles Travelled (Length x ADT) 37,727

% VMT in peak hours (20%) 7,545

Non-Peak Hour VMT (80%) 30,182

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 27

Existing speed (Non-Peak Hour) 29

Emission Factor Peak Hour (EF g/mi) 12.83 1.78 1.79

Emission Factor Non-Peak Hour (EF g/mi) 12.59 1.73 1.76

Peak Hour Emissions = Peak VMT x EF (g) 96,808 13,431 13,506

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 379,989 52,215 53,120

Daily Emissions  = Peak + Non-Peak (g/day) 476,797 65,645 66,626

**After Project**

New speed (Peak Hour) 30

New speed (Non-Peak Hour) 32

Emission Factor Peak Hour (EF g/mi) 12.53 1.71 1.74

Emission Factor Non-Peak Hour (EF g/mi) 12.54 1.67 1.74

Peak Hour Emissions = Peak VMT x EF (g) 94,545 12,903 13,129

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 378,480 50,404 52,516

Daily Emissions  = Peak + Non-Peak (g/day) 473,025 63,306 65,645

Emission Reductions

Daily Emission Reduction (g/day) 3,773 2,339 981

Annual Reduction = daily x 365 day (kg/year) 1,377 854 358

University Avenue (Martin Luther King Jr Parkway to E 14th Street)

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor.  
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FACTORS CO VOC(HC) NOx

Corridor Length (mi) 2.65

Average Daily Traffic (vpd) 18,400

Vehicle Miles Travelled (Length x ADT) 48,788

% VMT in peak hours (20%) 9,758

Non-Peak Hour VMT (80%) 39,030

CALCULATIONS

**Before Project**

Existing speed (Peak Hour) 29

Existing speed (Non-Peak Hour) 33

Emission Factor Peak Hour (EF g/mi) 12.59 1.73 1.76

Emission Factor Non-Peak Hour (EF g/mi) 12.54 1.65 1.73

Peak Hour Emissions = Peak VMT x EF (g) 122,848 16,881 17,173

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 489,440 64,400 67,522

Daily Emissions  = Peak + Non-Peak (g/day) 612,288 81,281 84,696

**After Project**

New speed (Peak Hour) 32

New speed (Non-Peak Hour) 36

Emission Factor Peak Hour (EF g/mi) 12.54 1.67 1.74

Emission Factor Non-Peak Hour (EF g/mi) 12.66 1.61 1.73

Peak Hour Emissions = Peak VMT x EF (g) 122,360 16,295 16,978

Non-Peak Hour Emissions = Non-Peak VMT x EF (g) 494,124 62,839 67,522

Daily Emissions  = Peak + Non-Peak (g/day) 616,484 79,134 84,501

Emission Reductions

Daily Emission Reduction (g/day) (4,196) 2,147 195

Annual Reduction = daily x 365 day (kg/year) (1,531) 784 71

Euclid Avenue (Martin Luther King Jr. Parkway to E 14th Street)

*ADT is an average of the 2016 Iowa DOT Traffic Counts along the corridor.  


