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Chapter 3

Performance Measures Definitions
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Total delay   >  Delay is calculated by taking the difference between actual speeds when they fall below 
60 mph and the posted speed limit for freeways posted at 70 mph. This is to take out the delay caused 
by the lower average speeds from commercial vehicles.

Total delay per mile   >  Delay per mile is calculated by taking the total delay and dividing it by the length 
of the freeway. This was performed for each route in each county.

Non-recurring/recurring delay  >  Non-recurring delay is calculated by taking the difference  
between the actual speed (any time the speed falls below 60 mph) and the average speed. Recurring is 
measured by taking the difference of the total delay and non-recurring delay.
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Reliable Unreliable

User Delay Cost  >  User Delay Costs (UDC) is calculated by multiplying delay x hourly volume per hourly 
user cost. Delay is calculated by taking the difference between actual speeds when they fall below 60 
mph and the posted speed limit. Hourly volumes are derived from Average Daily Traffic (ADT) and Com-
mercial Average Daily Traffic (CADT). Hourly user costs are based on Federal Highway Administration 
(FHWA) publication number FHWA-SA-98-079, “Life-Cycle Cost Analysis in Pavement Design.”

Congestion   >  Congestion is calculated as the number of hours below 45 mph per Traffic Message 
Channel (TMC) segment. A TMC segment is a standard for delivering real-time traffic information. They 
vary from tenths of a mile long to several miles long.

* On segments with a speed limit of 55 mph, delay is calculated when speeds fall below 55 mph.

*

*
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Performance Measures Definitions

Travel Time Reliability  >  A measure of travel time consistency over a period of time. When travel 
times are unreliable, customers are more likely to experience unexpected delays. Travel times are 
shown to be reliable when the 95th percentile travel time remains close to the average travel time.  

75th Percentile Travel Time  >  The amount of time a customer should budget to be on-time three  
out of four days (75% of the time).

95th Percentile Travel Time > The amount of time a customer should budget to be on-time  
nineteen out of twenty days (95% of the time). The 95th percentile travel time is also known as  
the planning time. 

Note: May through September were used for the summer reliability calculations.
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Chapter 3Figure 1. 2015 Grand Region user delay cost per mile
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Chapter 3 Figure 2. 2015 Grand Region congestion hours northbound/eastbound
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Chapter 3Figure 3. 2015 Grand Region congestion hours southbound/westbound
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Chapter 3 Figure 4. 2015 Grand Region UDC Data

Rank
UDC	Per	
Mile Location	(Route,	County) Rank

UDC	Per	
Mile Location	(Route,	County)

1 $331,022 I-196	Kent	Co. 1 $279,273 I-196	Kent	Co.
2 $260,361 US-131	Kent	Co.	 2 $221,607 US-131	Kent	Co.	
3 $106,276 I-96	Kent	Co. 3 $87,415 I-96	Kent	Co.
4 $89,097 US-31	Muskegon/Ottawa	Co.	(70	mph	Section) 4 $54,024 I-196	Ottawa	Co.
5 $85,423 I-196	Ottawa	Co. 5 $37,658 US-31	Muskegon/Ottawa	Co.	(70	mph	Section)
6 $75,972 M-6	Kent/Ottawa	Co. 6 $31,748 I-96	Muskegon	Co.	
7 $57,020 I-96	Muskegon	Co.	 7 $31,272 M-6	Kent/Ottawa	Co.
8 $53,329 I-196	Allegan	Co. 8 $25,647 I-96	Ottawa	Co.
9 $52,159 I-96	Ottawa	Co. 9 $19,887 I-196	Allegan	Co.
10 $49,692 US-131	Allegan	Co.	 10 $16,185 US-131	Allegan	Co.	
11 $45,356 I-96	Ionia	Co. 11 $14,973 I-96	Ionia	Co.
12 $29,485 US-131	Montcalm	Co.	 12 $13,564 US-131	Mecosta	Co.	
13 $16,139 US-131	Mecosta	Co.	 13 $13,250 US-131	Osceola	Co.
14 $11,097 US-131	Osceola	Co. 14 $4,424 US-131	Montcalm	Co.	
15 $9,451 US-31	Oceana	Co.	 15 $3,277 US-31	Mason	Co.	(70	mph	section)
16 $8,426 US-31	Mason	Co.	(70	mph	section) 16 $2,618 US-31	Oceana	Co.	

Rank
Total	
UDC Location	(Route,	County) Rank

Total	
UDC Location	(Route,	County)

1 $20,568,484 US-131	Kent	Co.	 1 $17,506,928 US-131	Kent	Co.	
2 $10,592,691 I-196	Kent	Co. 2 $8,936,751 I-196	Kent	Co.
3 $6,589,107 I-96	Kent	Co. 3 $5,419,718 I-96	Kent	Co.
4 $4,989,454 US-31	Muskegon/Ottawa	Co.	(70	mph	Section) 4 $2,108,841 US-31	Muskegon/Ottawa	Co.	(70	mph	Section)
5 $3,266,809 M-6	Kent/Ottawa	Co. 5 $1,782,796 I-196	Ottawa	Co.
6 $3,146,420 I-196	Allegan	Co. 6 $1,344,695 M-6	Kent/Ottawa	Co.
7 $2,818,954 I-196	Ottawa	Co. 7 $1,173,309 I-196	Allegan	Co.
8 $2,683,344 US-131	Allegan	Co.	 8 $1,051,520 I-96	Ottawa	Co.
9 $2,313,170 I-96	Ionia	Co. 9 $873,984 US-131	Allegan	Co.	
10 $2,138,530 I-96	Ottawa	Co. 10 $786,705 US-131	Mecosta	Co.	
11 $936,077 US-131	Mecosta	Co.	 11 $763,617 I-96	Ionia	Co.
12 $796,091 US-131	Montcalm	Co.	 12 $675,775 US-131	Osceola	Co.
13 $627,221 I-96	Muskegon	Co.	 13 $349,233 I-96	Muskegon	Co.	
14 $565,933 US-131	Osceola	Co. 14 $128,270 US-31	Oceana	Co.	
15 $463,107 US-31	Oceana	Co.	 15 $119,453 US-131	Montcalm	Co.	
16 $193,807 US-31	Mason	Co.	(70	mph	section) 16 $75,374 US-31	Mason	Co.	(70	mph	section)

Total	= $62,689,200 Total	= $43,096,971

2012-2014	Average 2015

2012-2014	Average 2015
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Interstate 96: Muskegon, Ottawa, Kent, and Ionia

Interstate 196: Allegan, Ottawa, and Kent

Michigan 6: Ottawa and Kent

US 31: Ottawa, Muskegon, Oceana, and Mason

US 131: Allegan, Kent, Montcalm, Mecosta, and 
Osceola
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Chapter 3
Figure 5. Muskegon County I-96 Corridor total user delay cost
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Chapter 3
Figure 6. Ottawa County I-96 Corridor total user delay cost
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Figure 7. Kent County I-96 Corridor total user delay cost
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Chapter 3
Figure 8. Iona County I-96 Corridor total user delay cost
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Figure 9. Grand Region I-96 eastbound
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Chapter 3
Figure 12. Segment 1- I-96 between M-11/Exit 24 and US-131/Exit 31

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0
12

:0
0	
AM

1:
00

	A
M

2:
00

	A
M

3:
00

	A
M

4:
00

	A
M

5:
00

	A
M

6:
00

	A
M

7:
00

	A
M

8:
00

	A
M

9:
00

	A
M

10
:0
0	
AM

11
:0
0	
AM

12
:0
0	
PM

1:
00

	P
M

2:
00

	P
M

3:
00

	P
M

4:
00

	P
M

5:
00

	P
M

6:
00

	P
M

7:
00

	P
M

8:
00

	P
M

9:
00

	P
M

10
:0
0	
PM

11
:0
0	
PM

M
in
ut
es

Time	of	Day

Eastbound	Travel	Times Avg 75th	% 95th	%

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

12
:0
0	
AM

1:
00

	A
M

2:
00

	A
M

3:
00

	A
M

4:
00

	A
M

5:
00

	A
M

6:
00

	A
M

7:
00

	A
M

8:
00

	A
M

9:
00

	A
M

10
:0
0	
AM

11
:0
0	
AM

12
:0
0	
PM

1:
00

	P
M

2:
00

	P
M

3:
00

	P
M

4:
00

	P
M

5:
00

	P
M

6:
00

	P
M

7:
00

	P
M

8:
00

	P
M

9:
00

	P
M

10
:0
0	
PM

11
:0
0	
PM

M
in
ut
es

Time	of	Day

Westbound	 Travel	Times Avg 75th	% 95th	%



>  CONGESTION & MOBILITY REPORT  >  Freeway Performance Measures     

17

Chapter 3
Figure 13. Segment 2- I-96 between US-131/Exit 31 and I-196/Gerald R Ford Fwy 
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Chapter 3
Figure 14. Segment 3- I-96 between I-196/Gerald R Ford Fwy and M-6/Paul B Henry Fwy

0.0

5.0

10.0

15.0

20.0

25.0

30.0
12

:0
0	
AM

1:
00

	A
M

2:
00

	A
M

3:
00

	A
M

4:
00

	A
M

5:
00

	A
M

6:
00

	A
M

7:
00

	A
M

8:
00

	A
M

9:
00

	A
M

10
:0
0	
AM

11
:0
0	
AM

12
:0
0	
PM

1:
00

	P
M

2:
00

	P
M

3:
00

	P
M

4:
00

	P
M

5:
00

	P
M

6:
00

	P
M

7:
00

	P
M

8:
00

	P
M

9:
00

	P
M

10
:0
0	
PM

11
:0
0	
PM

M
in
ut
es

Time	of	Day

Eastbound	Travel	Times Avg 75th	% 95th	%

0.0

5.0

10.0

15.0

20.0

25.0

30.0

12
:0
0	
AM

1:
00

	A
M

2:
00

	A
M

3:
00

	A
M

4:
00

	A
M

5:
00

	A
M

6:
00

	A
M

7:
00

	A
M

8:
00

	A
M

9:
00

	A
M

10
:0
0	
AM

11
:0
0	
AM

12
:0
0	
PM

1:
00

	P
M

2:
00

	P
M

3:
00

	P
M

4:
00

	P
M

5:
00

	P
M

6:
00

	P
M

7:
00

	P
M

8:
00

	P
M

9:
00

	P
M

10
:0
0	
PM

11
:0
0	
PM

M
in
ut
es

Time	of	Day

Westbound	 Travel	Times Avg 75th	% 95th	%





20

Chapter 3

>  CONGESTION & MOBILITY REPORT  >  Freeway Performance Measures     

Interstate 96: Muskegon, Ottawa, Kent, and Ionia

Interstate 196: Allegan, Ottawa, and Kent

Michigan 6: Ottawa and Kent

US 31: Ottawa, Muskegon, Oceana, and Mason

US 131: Allegan, Kent, Montcalm, Mecosta, and 
Osceola
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Figure 15. Allegan County I-196 Corridor total user delay cost
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Figure 16. Ottawa County I-196 Corridor total user delay cost
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Figure 17. Kent County I-196 Corridor total user delay cost
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Figure 19. Grand Region I-196 westbound
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Figure 20.  Travel time reliability: I-196
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Figure 21. Segment 1- I-196 between Ottawa/Allegan County LIne and 32nd Ave/Exit 62 reliability
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Figure 23.  Segment 2- I-196 from US-131/Exit 77 and 32nd Ave/Exit 62 reliability
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Figure 24. Segment 3- I-196 between US-131/Exit 77 and I-96/M-37 reliability
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Interstate 96: Muskegon, Ottawa, Kent, and Ionia

Interstate 196: Allegan Ottawa, and Kent

Michigan 6: Ottawa and Kent

US 31: Ottawa, Muskegon, Oceana, and Mason

US 131: Allegan, Kent, Montcalm, Mecosta, and 
Osceola
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Figure 25. Kent and Ottawa counties M-6 Corridor total user delay cost
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Figure 26. Grand Region M-6 eastbound
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Figure 27. Grand Region M-6 westbound
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Figure 28. Travel time reliability: M-6
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Figure 29. Segment 1- M-6 from I-196 to US-131 reliability
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Figure 30. Segment 2- M-6 from US-131 to I-96 reliability
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Interstate 96: Muskegon, Ottawa, Kent, and Ionia

Interstate 196: Allegan, Ottawa, and Kent

Michigan 6: Ottawa and Kent

US 31: Ottawa, Muskegon, Oceana, and Mason

US 131: Allegan, Kent, Montcalm, Mecosta, and 
Osceola
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Figure 31. Muskegon and Ottawa (70mph Section) counties US-31 Corridor total user delay cost
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Figure 32. Oceana County US-31 Corridor total user delay cost
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Figure 33. Mason County US-31 Corridor total user delay cost
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Figure 34. Grand Region US-31 northbound
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Figure 35. Grand Region US-31 southbound
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Interstate 96: Muskegon, Ottawa, Kent, and Ionia

Interstate 196: Allegan, Ottawa, and Kent

Michigan 6: Ottawa and Kent

US 31: Ottawa, Muskegon, Oceana, and Mason

US 131: Allegan, Kent, Montcalm, Mecosta, and 
Osceola
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Figure 36. Allegan County US-131 Corridor total user delay cost
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Figure 37. Kent County US-131 Corridor total user delay cost
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Figure 38. Montcalm County US-131 Corridor total user delay cost
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Figure 39. Mecosta County US-131 Corridor total user delay cost
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Figure 40. Osceola County US-131 Corridor total user delay cost
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Figure 41. Grand Region US-131 northbound
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Figure 42. Grand Region US-131 southbound
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Figure 43.  Travel time reliability: US-131
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Figure 44. Segment 1- US-131 between 68th St/Exit 77 and I-196/Gerald R Ford Fwy/Exit 86
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Figure 45. Segment 2- US-131 between I-196/Gerald R Ford Fwy/Exit 86 and 

	 I-96/M-37/Exit 89 North
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Figure 46. Segment 3 - US-131 between I-96/M-37/Exit 89 South and M-57/CR-B72/Exit 102
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Figure 47.  Travel time reliability: US-131 seasonal
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Figure 48. Segment 1- US-131 from I-96 to M-46 South Jct 

	 (Summer - NB on Fridays only/SB on Sundays only)

Note - Northbound is Friday and southbound is Sunday
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Figure 49. Segment 1- US-131 from I-96 to M-46 South Jct 

	 (Non-Summer - NB on Fridays only/SB on Sundays only)
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Note - Northbound is Friday and southbound is Sunday
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Figure 50. Segment 2- US-131 from M-46 South Jct to M-115

	 (Summer - NB on Fridays only/SB on Sundays only)
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Note - Northbound is Friday and southbound is Sunday
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Chapter 3
Figure 51. Segment 2- US-131 from M-46 South Jct to M-115 

	 (Non-Summer - NB on Fridays only/SB on Sundays only)
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