Performance Measures
Around the Country

Current Practices, and a few
Mistakes to Avoid. ?
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An overview of MAP-21, Operations, Safety, Freight, Planniing, and other Performance Measures




Our Goal with Data & Performance Measures:

* Provide tools to make data
 easily accessible,
e usable,
 understandable, and
 allowing for insights discovery
To domain experts or the general public
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Problem Identification,
roject Prioritization, and
After Action Review
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\/ New search Bottleneck locations from Interstates in MD (1185 tmcs) between June 1, 2016 and June 30, 2016 (614 total) =
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When is it congested?

Bottleneck Ranking Table for Interstates in MD (1185 tmcs) between October 1, 2015 and October 31, 2015 (628 total) @
Rank | Map | Bottleneck head location Impact @V Average duration @ | Average max length (miles) | Total duration | All Events/Incidents @
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Incident/Construction Impacts
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Bottleneck Ranking Table for Interstates in MD (1185 tns) between October 1, 2015 and October 31, 2015 (628 total)
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User Delay Cost at this Location: $50.8M

7/10/15

7/20f15

7/30/15

Tuesday, July 14, 2015 3:00 PM

Delay cost:
Total:
Per VMT: i

Hours of delay:
Person-hours: 3
Vehicle-hours: 2715h 29s

vehicle miles traveled (VMT):
Total: 49 miles
Passenger:
Commercial

Delay per VMT:

Data validity: 100%

$158.6K

$277.6K

$5.7K
$1.7K
$48.5K
$175K

$78.9K

$83.9K

$49.7K
$214.3K
$338.4K
$204.7K
$217.8K
$71.3K
$89.6K
$31.6K
$167.8K
$108.7K
$188.1K
$279.3K

$138.6K

$28.2K

$156.7K

$157.1K



https://vpp-test.ritis.org/delay-analysis/report/dde865e8-0d01-49fb-894f-499dc0559814/

Operations Performance Measures



Understanding Responder

ctions & Implications
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http://timeline.ritis.org/timeline/demo.cfm

Operator and Responder Stats

* Incident duration. Response times. Lane Clearance times. Hot Spots, etc.

:Responder ‘Noﬂﬁed or responded [Responded (all hours) [Not‘rﬁed but no T-Response percentage |Average response time
(all hours) recorded response (all (all hours)
hours)
Signal Truck 467 BT 80423 6 1 5 17% 3h1i1mS5s i
Signal Truck 489 BT 80095 1 1 0 100% 2h24md4s
Signal Truck 463 BT 80202 1 1 0 100% 1h40m
CHART Unit 9449 SG85670 1 1 0 100% 26 mS5s
CHART Unit 9308 SG80622 1 1 0 100% 22m12s
CHART Unit 9410 SG01791 1 1 0 100% 16 m59s
CHART Unit 9416 SG83513 5 3 2 60% i6m2s
Fireboard 11 10 1 91% 14m7s




Agency performance goals can be damaging!
Lane Clearance Time

Percentage
of all
Incidents

0-15 15-30 30-45 45-60 60-90 90-120 120+
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MAP-21
and
Target Setting



Vehicle Probe Project Suite o @ Welcome, jlees@umd.edu | FAQs | Screencasts | Logout

Dashboard
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LOTTR % in Maryland is Trending Downward Since 2013

90
88
86
84
82

80
78
76
74

LOTTR
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2014
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2013

80.6%

80.6%
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FHWA Dashboard x

— = (& O nitps:iwww.thwa.dot.goviperformance/overview-report ‘ﬂ? @ § =
Apps [ Design stuff (T Funstuff (95 [ Miscellaneous (] Web stuff [C] Work stuff
Overview Tools Comparison Tools Howdo ... v

I Maps v | | Report Cards v| Single Measure: | Performance Charts All Measures: | Data Tables Advanced Analysis: [ Scatterplots ]l Datacomb I

Search for states, MPOs or UZAs... O\ Compare against progress toward target v Filters (1)

Select one or more States, MPOs, or UZAs. You can use the search bar or select from the map. E

Geography Selection
States ~
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o Pavement © ) o
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Maryland rget 100%
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Fatal Collision Rate State Comparison

Download Raw Data |

Summary Fatal accident rate by state
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http://www.cattlab.umd.edu/vmt-explorer/

FHWA Dashboard

G O nttps:/www fhwa.dot. goviperformance/overview-report

Overview Tools

States MPO UZA State Defined
[] All states A
[[] Alabama >
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B4 Anchorage - Metropolitan Area Transp...

[] Fairbanks - Metropolitan Area Transpo...
[] Arizona v

[[] Flagstaff - Flagstaff MPO (FMPO)

[] Lake Havasu - Metropolitan Planning...

[] Maricopa - Association of Governments
|:| Pima - Association of Governments (PAG)
B4 Sierra Vista - Metropolitan Planning O...

|:| Sun Corridor - Metropolitan Planning...
B4 Yuma - Yuma MPO (YMPO)

[[] Arkansas v |
[] Jeneshoro - Metropolitan Planning Or... .
[] Metroplan

B Northwest Arkansas - Regional Plan...

[] Southeast Arkansas - Regional Plan...

ki Tri-Lakes - Metropolitan Planning Org...

[[] West Memphis Area - Transportatio...

[] Frontier - Metropolitan Planning Organ...
[[] california
[[] Colorado v
|:| Denver - Regional Council of Governm... [
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[[] Connecticut
[[] Delaware

¥ District of Columbia v
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s Apps | Design stuff [ Funstuff (3195 [ Miscellaneous [C] Web stuff [C] Work stuff

Comparison Tools

Single Measure: | Performance Charts

All Measures: Data Tables

2015~ Measures: Travel Time Reliability
(.FO .DC

FL
(12)

2015 Anchorage Metropolitan Area Transportation Solutions 2015 Central Yavapai MPO (CYMPO)

Reliable Interstates for All Vehicles
68% 75%

Year 2015 Target Prior Year
Reliable Non-Interstate Roads for All Vehicles
71% 70%
Year 2015 Target
Reliable Interstates for Trucks

64% 70%

Prior Year

How do I...

AdvancedAnalysis:[ Trends ][ Scatterplots ][ Datacomb ]

Filters

Performance Area View
Combined MPO Statistics:

Reliable Interstates for All Vehicles

72% 70%

Year 2015 Target Prior Year

Reliable Non-Interstate Roads for All Vehicles

67% 80%

Year 2015 Target Prior Year
Reliable Interstates for Trucks
V)
75% 75%
Year 2015 Target Prior Year

Reliable Interstates for All Vehicles

73% 70%

Year 2015 Target Prior Year

Reliable Non-Interstate Roads for All Vehicles
47% 75%
Year 2015 Target
Reliable Interstates for Trucks

72% 65%

Prior Year

20




' FHWA Dashboard
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Bridge Conditions by State

5
t
|
|

LN S TRTER O [ WS oIV R s T MV VG Y Show Filters | = Show Summary Stats | Ll Show Histograms | [ Focus All | = Unfocus All [ellI RE'S Color By:
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http://labs.cattlab.umd.edu/Datacomb/

We all need to be on the same page...

e Standardization of Definitions &
Methodologies is critical.

* ONLY documenting each agency’s methods will:
 allow for reproducibility, but
e Lead to confusion, and

e will NOT allow for any form of national
performance reporting

gtandardized
Reporting

o

Standardized
Methodologies

Partners in Using Archived

Operations Data

Defined

1-95 CORRIDOR
COALITION



Example: Reliability & the Buffer Time Index

(95% Travel Time — Average Travel Time)

Average Travel Time

Seems pretty straight forward, right?!



The issues on the following slides
are REAL.

These come from over 20 states and
5+ consultants/universities who do this
professionally.



(95% Travel Time|— Average Travel Time)

Average Travel Time

Philosophical Issue:

23%

« What’s the correct %?

of managers say they
have terminated an

95% 80% 75% ??? employee for being

late.

Employer perspective:
e |s it okay to be significantly late to work, a meeting, etc. once/week?
e Orisit okay to be significantly late to these things once per month?

What about daycare? School? Doctor’s Appointments?



(95% Travel Time|— Average Travel Time)

Average Travel Time

Mathematical Issue

Agency 1: single value for the entire data set

Agency 2: Monthly aggregate values for each segment, broken
down by day-of-week and hour-of-day.



Case Study

e Analyze travel time data for:
e weekdays:
* the month of January.

JANUARY

SUN

MON

TUE

THU

FRI

SAT

1

2

3

6

7

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

e How would the two approaches change the meaning of reliability?




Travel Time

Agency X Travel Time Methodology

95th Percentile Travel Time

Buffer Time

Average Travel Time

Buffer Time

¥ ¥
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Time of Day
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Time of Day
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Agency Y Travel Time Methodology
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Presenter
Presentation Notes
The Agency X approach will include every reading within the selected data set and calculate a single 95% Travel Time value to use in the BTI equation, this results in the difference between the 95% Travel Time and Average Travel Time to be smaller in cases where the Average Travel Time is larger, resulting in smaller BTI values (indicating higher reliability). AGENCY Y, on the other hand, will use a different 95% Travel Time value for each day of week and hour of day, which typically results in the “shape” of the 95% Travel Time to generally reflect that of the Average Travel Time when plotted on a graph. This often results in lower BTI values on average, but also tends to result in larger differences between 95% Travel Time and Average Travel Time when Average Travel Time is larger. This results in higher BTI values at these times (indicating lower reliability). 


(95% Travel Time —

Average Travel Time

Average Travel Time

How should we calculate the AVERAGE TRAVEL TIME?

Agency X’s method: Use avg. of the date-range being analyzed. “Actual Average Travel Time”

Month

.......

Dat

7:00

8:00

9:00

Week
10:00
September 2012
Monday Tuesday Wednesday Thursday Friday
4 5 6

Hour or Day

nnnnnnn

nnnnn
uuuuuuu
-----

ooooooo

nnnnnnnnnnnnn

uuuuuuuuuuuuuuu

nnnnnnnnnnnnnnnn

Agency Y method: a “Historic Average Travel Time”, broken down by day of week and hour of day. This value is based
on data received for the given day of week and hour of day, not just the data set being analyzed, and supposedly
represents what travelers expect the travel time to be on a larger scale. (yearly, quarterly/seasonal, or multi-year)


Presenter
Presentation Notes
This isn’t a big deal when you’re looking at a large time-frame, but tools often allow agencies to do whatever they want.  When looking at smaller date ranges, this can have a major impact on the resulting BTI.






Case Study

e Analyze travel time data for:

e asingle month along a road on which
a major road construction project
was occurring.

JANUARY

SUN

MON

TUE

WED

THU

FRI

SAT

1

3

6

13

20

21

2\ AHEAD

7 | Zroap\1
1.4<CONSTRUCTIONY
/2

\N10

11

12

18

19

4

25

26

27

28 2

930

31

e How would the two approaches change the meaning of reliability?
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Presenter
Presentation Notes
Consider a case where you want to analyze travel time data for a single month along a road on which a major road construction project was occurring. Due to this construction project, travel times along this road are consistently bad during the month being analyzed leading to a high Actual Average Travel Time. In addition, since travel times were so consistently bad, the 95% Travel Time ends up being not that much higher than the average. Since the difference between the 95% Travel Time and the Average Travel Time is so small in this case, using these values in the equation for Buffer Time Index (as Agency X’s method does) results in a low value, indicating high reliability. Using the Historic Average Travel Time (as Agency Y does), which in most cases would be lower than the Actual Average Travel Time in situations such as this, the value for BTI would be higher, indicating lower reliability. To summarize the different outcomes for this scenario, you could describe the results using the following two alternative narratives:
Agency X method (Actual Average Travel Time): Travel times for this stretch of road were reliably bad during this month due to the construction. E.g. BTI is low.
Agency Y (Historic Average Travel Time): This stretch of road was unreliable during this month due to high travel times caused by construction.  E.g. BTI is high.  
Both of these approaches have value in them. Agency X’s approach could be useful for analyzing how well construction zones are managed over time. When bad travel times are expected due to construction, project managers may be more interested in how consistent (reliable) the actual travel times were kept than how bad the travel time was. Agency X’s method is also more adaptable to sudden changes in what an expected travel time is. If a road construction project is highly successful, it may significantly decrease the average travel time seemingly instantly. As a result, the Historic Average Travel Time will begin to decline but may take some time to accurately reflect the new expected travel time, which will have impacts on BTI calculations. Agency X’s method will adjust to the new expected travel time quickly, as it will only consider the date range being analyzed.
The Agency Y’s approach, on the other hand, will generally be more useful from the public’s perspective, as it provides a clearer “big picture” look at how reliable the road was during a selected time period. Conceptually, it makes sense that a given month would be considered unreliable if it experiences higher average travel times. This will be particularly obvious when comparing BTIs for multiple time periods against each other, where one period with poor performance will stand out as the most unreliable. Agency X’s method will often show the opposite result, indicating the poor performer as being more reliable due to a smaller difference between the average and 95% travel time.  Both are accurate representations provided that the analysts understand how everything has been calculated and can provide the necessary background information.
The usefulness of both of these approaches suggests that they should both be given their own reliability metric value with clear definitions on what they represent.
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Presenter
Presentation Notes
Here, graphs from the Detector Tools using the Agency X method are shown for a 5.5 mile stretch of I-75 for only two days. Note that the BTI is extremely low (indicating high reliability) during congested times of the day when travel times increase. The narrative here is: “Travel times were reliably bad between 4pm and 6pm.”
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Presenter
Presentation Notes
Here, the Agency Y Suite shows travel times and BTIs for a stretch of I-270.  Note how BTI increases as Travel Times (congestion) increases. The narrative here is: “I-270 was unreliable between 6am and 10am, when it experienced high Travel Times.” 



Example 3: Defining congestion

 What’s the threshold for Congestion in:




Work Zone Performance



Performance Monitoring

Three disparate audiences and corresponding goals identified:

* Audience: Project Engineers and Managers
* Goals:
* Real time performance
e Alerts when thresholds exceeded
* Potential actions based on identified performance

* Audience: Public Relations
* Goals:
* Real time and historical performance
* Responding to complaints and inquiries

* Audience: Planners and Decision Makers
* Goals:

e Closure costs

* Review of previous performance

WORKZONE LOCATIONS
A,

USER DELAY COST BY CORRIDOR AND DAY OF WEEK

Total User Delay Cost

L

m $27,007.79 $91,719.43 $24,818.81 52,436,609

Mon $790,679.54 $245,683.44 $176,684.45
$862,341.67 $384,208.20 §48,224.65

y

$884,413.37 $380,984.89 $115,593.89 z

$1,467,929.80 $499,083.14

§1,144,372.86 $315,555.14

i 5/09/
Sun 5/11/2014 $48,424.94 $268,858.10 $6,513.70

Grand Total:
9
$19,545,213.84 $5,716,712.31 $2,307,833.00 | $742,324.22 | op%) 083 35
Ny

week nd th st

Corridor performance

Individual work zone performance

(C) 2015 Michael L. Pack, University of MD CATT Laboratory 37



Work Zone Dashboard

Workzone Dashboard

CURRENT WORKZONES IN MARYLAND TOP CRITICAL WORKZONES L]

# OF NEARBY QUEUE USER DELA) QUEUE USER DELAY
REGION/EVENT INCIDENTS LENGTH (MI) COST (5) SEVERITY/EVENT LANE STATUS LENGTH (MI)  COST (S)

+ Maryland (76) d $374,858.0
~ Allegany (3) $9,618.00
® 1-68 EAST AT PLEASANT VALLEY RD
@ US 220 SOUTH SOUTH OF MP 12.75 0 3 ) 559.00
® |-68 WEST FROM S JOHNSON ST TO PARK ST 0 0 58,163.00
~ Anne Arundel (2) 518,167.00|
@ MD 198 EAST AT MD 295 0 3 58,374.00

@ MD 2 NORTH AT MD 255 0 0 59,793.00

[ [
~ Baltimore (15) g $77,435.00]
@ MD 26 EAST AT DEER PARK RD 0 %,738.00
® 1-95 NORTH PAST EXIT 64 | 695 BALTIMORE BELTWAY[MM. 64.3-64.8] 0 3 1, 5431.00
@ MD 45 NORTH BETWEEN OLD PADONIA RD AND BEAVER RUN LA 0 3 I; 55,942.00
T 295 ENTRANCE (MM 3.6-4.7) LONG TERM SHOULDER CLOSURE . 83 |2 59,748.00
NGTON y 0 ERM & C INLI 3,718.00
5880.00
0 0 58,648.00
- *
0 N

55,854.00

ool c®o ofo o#o

1-70 EAST BETWEEN ROLLING RD AND COOKS LA
MD 25 NORTH BETWEEN JOPPA RD AND GREENSPRING VALLEY RD 0 ) 558.00

1-695 OUTER LOOP FROM EXIT 18 MD 26 LIBERTY RD TO EXIT 17 MD 122 SECURITY BLVD 0 1 56,995.00
] 10

® MD 25 SOUTH/NORTH FROM MT CARMEL RD TO BENSON MILL RD 0 0 5939.00

® MD 147 SOUTH BETWEEN KNOLL ACRES DR AND MORTH WIND RD 0 0 52,107,
WORKZONE LOCATIONS USER DELAY COST BY CORRIDOR AND DAY OF WEEK

@ 1-95 SOUTH SOUTH OF EXIT 43 | 635 BALTIMORE BELTWAY | 54,168.00 Total User Delay Cost

® MD 45 SOUTH FROM WINDWOOD RD TO DI ' 0 L 59,181.00

~ Baltimore City (4) $26,997.00 4 fimi
@ 1-95 NORTH PAST EXIT 50 US 1 CATON AVE JSSE SHIFT/LONG-TE 7 | 59,485.00 ’ W & 7 ' BB BT B
@ 1-895 NORTH AT POTEE ST ON POTEE 5T 0 1 , 52,945 L~ < i - - u 4/10/2 $1,239,852.54 $1,050,702.81 $301,406.33
@ 1-695 INNER LOOP PAST EXIT 1 MD 173 HAW POINT RD 0 59,257.00 S ‘
: £ i ¢ $1,105,801.53 $474,634.47
@ 1-895 SOUTH AT EXIT 7 MD 2 POTEE ST ( L UOURE / 14-CR /14 5 | 55,310.00 | { ; | ]
b 2 ; at 4/ : $3,367,46: 5

c#o olo oo oo

i

+ Calvert (1) $324.00
@ MD 231 EAST BETWEEN SKIPJACK RD AND STAFFORD RD 0 0 5324.00 ) / Sun 4 $2,548,281 |
3 \ ,548,

~ Carroll (3) $18,550.
€7 Ae~ 91
@ MD 26 WEST AT MP 16.7

@ MD 97 SOUTH/NORTH AT OLD HANOVER RD 0 A — I = S ) 2 u . 52,838,798.60 $905,736.49 $258,710.91
= 0 A /

@ MD 26 EAST/WEST BETWEEN MD 27 AND BUFFALO RD
$500,186.92 $212,687.02
+ Cecil (4) $22,638.

Grand Total:

US 40 WEST AT Thomas Hatem Memorial Bridee 0 0 55,919.00 ) J ‘ \ - " g 53
® ¢ $20,077,788.75 $4,729,538.59 §1,867,770.87 $640,749.82 $27,315,848.03

® 1-95 SOUTH PRIOR TO EXIT 100 MD 272 NORTHEAST RD (MM 93.54 -96.73) 9 (C) |201\5

@ 1-95 SOUTH PAST EXIT 93 MD 222 BAINERIDGE RD (MM32-89) 0 1 §7,475.00
i Weekend Highest No Data

<1172 00




Current Work Zone List

# OF NEARBY QUEUE USER DELAY
REGION/EVENT INCIDENTS LENGTH (M)  COST (3)
= Maryland [55) 527 5.24 $310,306.0¢
0 0 $6,278.00
0 ~ | §6,278.00
4] 1

3 4 0 0 $20,774.00
n

0 59,431.00
ﬁ- | 0
Z U

87 2.73 $78,513.00

04 D

0 55,553.00

D u
1
H I 0 0 §1,926.00
I:I 1 86 |, 56,712.00
2.35

e

51,364.00
1

59,979.00

oo oo oo

ha—

58,660.00

e

(=1 F=Jl=1 ¥-1

L J-1

0 | * | 54,940.00
0 5
0 . | $9,900.00
0 2
0
1-695 QUTER LOOP AT HARFORD RD 0 .[) |5 52,%03.00
0
‘ MD 26 EAST/ M PIKESWOQOD DR AND TIVERTOM RD 0 .D I‘2 54,873.00
‘ 1-83 HORTH AT EXIT 31 MIDDLETOWN RD 0 0 58,583.00
A WD 150 WEST AT PEMBROOKE BIVD i 0 5 434 1 55,448.00
0.04
0 [')-) I:I 52,B80.00

1 3 E 0 0 $6,473.00
54,803.00
I { - 3
0 0 54,859.00
I:' 3 2 1.38 §14,329.00

I
L ¥

1 H | §5,945.00

s 0 1
‘ 1-695 INNER LOOP AT WP TT S TRReiaecl L KEY BRIDGE) 0 H §2,314.00
1-695 OUTER LOOP WEST OF EXIT 1 MD 173 HAWKINS POINT RD {CURTIS CREEK DRAWBRIDGE) 1 | & 1 s6,070.00

(C) 2015 Michael L. Pack, University of MD CATT Laboratory - ]

+ Calvert (3) 0 0 $24,014.00



UDC Options and Corridor Selection

USER DELAY COST BY CORRIDOR AND DAY OF WEEK =
Total User Delay Cost SELECT CORRIDORS

n BinkilaanBelaeh I Available Corridors
Cost Per User Selected
Wed 4/09/2014 $2,678,358.64 |NENNN §48, @ 1-95

Thu 4/10/2014 §1,239,852 54  Delay Per User §77, 1-695

Fri 4/11/2014 $1,105,801.53 $474,634.47 $107

$179,057.99 $107,675.02 56,
Mon 4/14/2014 $323,977.01 $198,868.28 §184,730.13
Tue 4/15/2014 $905,736.49 $258,710.91 §125,311.87
Wed 4/16/2014 $500,186.92 $212,687.02 $83,203.90

Grand Total:
$27,315,848.03

Corridor Totals $20,077,788.75 $4,729,538.59 $1,867,770.87 $640,749.82

Weekend Lowest Highest Mo Data




Individual Work Zone Profile

Planned Closure @ [-695 INNER LOOP BETWEEN EXIT 12 MD 372 WILKENS AVE AND EXIT 13 MD 144 FREDERICK RD

ata Type...
Measured Speeds
@ Comparison to Historical Average

how...

ork Zone Bounds
Paosted Speeds
V| NSt Cameras I I l
arby’ dents

Lane Status
V| Bottlenecks (when available)
5 miles upstream

=

5 miles downstream

ermit \nformatmn

ite Details

Configure Alerts

LM

55

sPEE!
L]

55|

SPEE!
L]

Wed 4/23/2014

Hourly Totals

$11.52

$6.17

$27.17

$39.81

$2.46

$133.04

Thu 04/17 /2014

Travel Time
Queue Length
Travel Time

Speed

Through the Work Zone

Filter Resuits

f. Charts

Fri04/18/2014

Sat 04/19/2014

Sun 04/20/2014

Mon 0472172014

Total User Delay Cost

Tue 04/22/2014

Wed 04/23/2014

$183.00 5§2,958.90
$29.46 $82.00 $221.35 $127.06
$7.6! 42 $17.28
524, 526.78
$48.7! $899.54
$1,819.65 $2,675.70

$1,035.22

m e e

$24,525.89

$39,522.78

$22,918.53

e a

12AM - 4AM 4AM - BAM 8AM - 12ZPM 12PM - 4PM 4PM - 8PM 8PM - 1ZAM Daily Totals

Started: Thu, Apr 24, 2014 at 09:24:56 AM

$28,933.20

$516.04

$67.58

$50.00

$189.00

$13,745.58
$43,310.14

Grand Total:
$88,718.06

$80.23

Weekenﬂ Lowesl No Data

Highest




	Slide Number 1
	Our Goal with Data & Performance Measures:
	Problem Identification,�Project Prioritization, and�After Action Review
	Top (worst) Interstate Locations
	When is it congested?
	Incident/Construction Impacts
	Slide Number 7
	User Delay Cost at this Location: $50.8M
	Operations Performance Measures
	Understanding Responder Actions & Implications
	Operator and Responder Stats
	Agency performance goals can be damaging!
	Slide Number 13
	MAP-21 �and �Target Setting
	Slide Number 15
	Slide Number 16
	LOTTR % in Maryland is Trending Downward Since 2013
	Slide Number 18
	Fatal Collision Rate State Comparison
	Slide Number 20
	Slide Number 21
	Bridge Conditions by State
	We all need to be on the same page…
	Example: Reliability & the Buffer Time Index
	The issues on the following slides �are REAL.  ��These come from over 20 states and �5+ consultants/universities who do this professionally.
	Slide Number 26
	Slide Number 27
	Case Study
	Slide Number 29
	Slide Number 30
	Case Study
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Example 3: Defining congestion
	Work Zone Performance
	Performance Monitoring
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41

