
Agency wide performance reporting is a high prior-
ity at WSDOT. Data tracking, measurement, and 
reporting methods are continuously refined. The 
reporting approach is dynamic to adapt to changing 
public and legislative expectations, agency needs, 
and to provide timely performance information.

Measures, Markers, and Mileposts, also called The 
Gray Notebook (GNB) because of its gray cover, 
is the foundation for agency performance assess-
ment and reporting, as well as public and legislative 
communication. The development of the GNB 
has influenced many related accountability and 
performance products. It also supports multiple 
performance measurement and reporting initia-
tives and requirements.

The Gray Notebook provides quarterly, in-depth 
reports on agency and transportation system 
performance. The purpose of The Gray Notebook 
is to keep WSDOT accountable to the Governor, 
Washington State citizens, legislators, and transpor-
tation organizations. It is also an important internal 
management and integration tool. The rigor and 
quality control involved in developing each perfor-
mance report requires a hands on approach by staff 
and managers at all levels and across all programs.

Performance Measurement at WSDOT
Overview and Lessons Learned



A Short Overview of WSDOT’s Experience

Data collection and analysis began with a series of legisla-
tive mandates in 1990 and transitioned into performance 
measurement over the course of the decade. When Secretary 
Doug MacDonald took office in 2001, he brought with him 
experience and success in performance measurement and 
accountability gained while serving as Chief of the Massa-
chusetts Water Resource Authority. MacDonald instituted 
a comprehensive performance and accountability paradigm 
for WSDOT that involved frequent and accurate reporting of 
system and agency performance to support transparency and 
accountability.

Currently used performance measures build on WSDOT’s 
legacy of accurate data collection and systems analysis. 
Performance measures focus on multi-modal system perfor-
mance and include organizational performance reports for 
select topics such as project delivery and worker safety. 
Annually, WSDOT uses well over 100 specific performance 
measures in its accountability reporting that encompass all 
key agency mandates, functions, and transportation modes

How WSDOT Reports Results

WSDOT uses a style of reporting called ‘Performance 
Journalism’ created by the agency. Performance Journalism 
combines effective narrative writing with visual graphs, tables 
and measurements in order to provide a clear and accurate 
assessment to the widest possible audience. The analysis 
is compiled into the GNB, which is published quarterly in 
February, May, August and November every year. 

WSDOT makes extensive use of its website for performance 
reporting, and the GNB is distributed in hard copy and 
electronically to a broad audience of 2,000 to 3,000 subscrib-
ers. Each edition is archived online and an electronic subject 
index allows access to every performance measure ever 
published. Each edition is accompanied by a press release 
to the media and is distributed to all legislators, the Gover-
nor, the Transportation Commission, interest groups, cities 
and counties, national academia and research organizations, 
national partners, AASHTO members, and international 
colleagues.

Benefits of Consistent Performance Reporting

The largest impact of measuring and reporting performance 
results has been the increased confidence of the Governor, 
Legislature and the public in the projects and programs 
managed by WSDOT. When Secretary MacDonald took 
office, the agency lacked public confidence and credibil-
ity and faced criticism for its lack of transparency. Within a 
short time of three to six months, this started to change. The 

first publication of The Gray Notebook (May 2001) resulted 
in positive media attention and by the second edition in July, 
the press and leadership applauded the agency’s efforts (see 
sample press clippings above). The feedback continues to be 
positive. The analysis of performance measures follows a ‘no 
surprises’ philosophy for WSDOT’s heads-up style of early 
and timely reporting of performance. Performance is assessed 
whether it’s good or bad, no exceptions.

The frank and consistent performance reporting in The Gray 
Notebook supported two legislative transportation revenue 
packages (2003 and 2005), funding a total of $16 billion worth 
of projects. This is the largest capital delivery program in the 
state’s history.

In addition, a recent statewide initiative to repeal the 2005 
gas tax increase was defeated by Washington State citizens. 
This seems to be a further public vote of confidence in the 
department’s ability to communicate effectively using perfor-
mance measures. Internally, the performance measures have 

Press Clippings
“These reports are among the best I’ve seen in Washington 
state government for using performance measurement data to 
tell the agency’s story.” The Washington State Office of Financial 
Management, July 2001

“Accountability builds trust and candor, removes mysteries. . 
.  The Gray Notebook. . .is as addictive in the same manner as 
a copy of the The World Almanac.” Puget Sound Business Journal 
May 2002

“The Measures, Markers and Mileposts publication Is education 
in action. If you are not checking this out, you are missing out.” 
Washington Highway Users Federation, May 2002

“WSDOT’s Gray Notebook is second to none in the country for 
reporting performance measures.” Christine Johnson, FHWA 
Director of Field Services, November 2002

“. . .The Gray Notebook, is one of the nation’s leading examples 
of effective statewide performance monitoring. WSDOT continu-
ally improves The Gray Notebook to better communicate how it 
is addressing state transportation issues.” FHWA, “Traffic Conges-
tion and Reliability: Trends and Advanced Strategies for Congestion 
Mitigation,” September, 2005 

“Secretary of Transportation Doug MacDonald has put a sharp 
focus on accountability and efficiency . . .The Gray Notebook 
provides in-depth reports on agency and transportation system 
performance.” Washington State House Democrats, “The Trans-
portation Partnership Act of 2005: Saving Lives, Moving People, 
Delivering Goods” (Gas Tax Increase)

“MacDonald came from outside the state, injecting vital doses of 
accountability, openness and determination. As a result, the DOT 
is more widely trusted and better funded.” Seattle  
Post-Intelligencer Editorial Board, April, 2007 

. . .Under his (MacDonald’s) watch Washington State increased 
funding for state highway projects to an unprecedented degree. He 
consistently emphasized accountability to the people of Washington 
State. Seattle Mayor Gregory Nickels, April 2007



become a core management tool and cultural philosophy at 
WSDOT – the motto used often is, “What gets measured, gets 
managed”.

Best Practice Research

Prior to and ever since the first publication of The Gray Notebook, 
WSDOT staff reviews other state DOT and private and public 
sector performance reports and national and international research 
to adopt best practices and gain new insights. Staying current on 
national and international developments, conducting its own 
research, continuously learning from others, and adapting good 
ideas are key elements in WSDOT’s work. Frequent communica-
tions with international colleagues include the UK, VicRoads in 
Australia, and the Japanese Ministry of Transportation. For graph-
ing guidance, WSDOT relies on the work of Edward Tufte, a Yale 
University professor whose research and publications on graphics 
have been widely adopted in business and government, and have 
proved to be valuable in delivering clear graphical interpretations 
of performance data at WSDOT. [Tufte, Edward: The Visual Display 
of Quantitative Information, 2nd ed. Graphics Press (Cheshire, 
Connecticut, 2001)].  

WSDOT also created a web-based Performance Measurement 
Library that provides agency and external colleagues access to 
other state DOTs’ performance reports and relevant and updated 
national and international reports and research on performance 
topics. See http://www.wsdot.wa.gov/Accountability/Publications/
PerformanceDocuments

Lessons Learned
Measures will invariably change.  They are and need to be dynamic •	
to respond to changing political or fiscal environments. Perfor-
mance measurement is an iterative process. Don’t be afraid to try 
something new. 
Don’t reinvent the wheel and stay current on national and inter-•	
national developments. Continuously learning from others and 
adapting good ideas are key elements in WSDOT’s work.
Don’t measure for measures sake. Performance measurement is •	
one of several decision-making tools available to management and 
policy makers. A means but not the end.
Challenges include:•	

being able to analyze and understand what is happening on the ◆◆
system and finding ways to describe it
understanding what really matters to the public and policymak-◆◆
ers and finding ways to measure and communicate it
demonstrating the effects of agency programs and what they ◆◆
provide for taxpayers’ money now
making an effective case for continued funding ◆◆
providing the most timely performance information possible- at ◆◆
least for key areas. Timing is everything.

Start small but report now - don’t delay until you have the perfect •	
data, the right measurement framework or a sophisticated IT 
system. WSDOT’s 100 page GNB is published every quarter and is 
not automated. Pick a topic and start now. 
Create a sense of urgency and a real-time response culture.  •	
Lead –don’t follow. Use narrative reporting to tell your story before •	
someone else tells it for you.  
Make communicating relevant and easy-to-understand measures, •	
text, and graphs your number one priority not an afterthought once 
the data is collected.
Hold regular problem-solving sessions with key management.•	
Don’t tolerate silos. Everyone owns everyone’s performance. Strive •	
for a “One DOT” mentality. 
Quality control of data and writing needs to become a religion.  •	
Apply strict standards of quality control involving all levels of 
management. Your data and analysis is your credibility.
Drive for performance based resource allocation for strategies that •	
work.
Never miss an opportunity to report to the Governor, the Legisla-•	
ture, the media, the public and other key partners on performance. 
Keep material and reports up-to-date and ready to go. 
Recruiting and retaining staff with the ability to develop good •	
performance reports is a big challenge. Intuition for data, analysis, 
and writing skills is one of the most in demand skill sets. The job is 
demanding and high profile and staff is often recruited away. 
Executive management support and hands-on involvement is •	
paramount. Mid-level management might be sceptical but can be 
convinced once they see results.  
Think of yourself as an investigative reporter. Dig in, keep asking •	
questions and understand the whys and hows of all agency opera-
tions and functions reported on. 
Show passion and enthusiasm. Have fun and find balance – it is a •	
stressful job, but it is also one of the most rapidly developing and in-
demand professional fields.

“. . .While The Gray Notebook is intended to communicate 
information to external audiences, perhaps one of its great-
est strengths is how the preparation process stimulates internal 
discussions about performance. Precisely because a variety 
of management staff are engaged in producing The Gray 
Notebook, discussion about performance becomes part of the 
management process and not just a mechanical step of produc-
ing a report.” State of Washington Joint Legislative Audit and Review 
Committee, Performance Audit Results:” Review of Accountability 
Mechanisms for Washington State Department of Transportation,” 
August, 2005

WSDOT’s Accountability and Performance Reporting Website

http://www.wsdot.wa.gov/Accountability/Publications/PerformanceDocuments
http://www.wsdot.wa.gov/Accountability/Publications/PerformanceDocuments
http://www.wsdot.wa.gov/Accountability/


WSDOT’s Performance Journalism
The Gray Notebook uses a special style of reporting called “Perfor-
mance Journalism.” Performance Journalism is the combination 
of quantitative reporting using charts, tables, and measurements, 
and narrative storytelling. The goal is to share the performance 
of WSDOT’s most complex and diverse programs and projects 
clearly and concisely in a format that everyone can easily under-
stand and explain to their neighbors. A collaborative effort 
between the production staff, data analysts, and program experts 
across the agency is essential.

The Performance Journalism method embodies the following key 
principles:

Good Stories Combined With Good Graphics: Use  
narrative reporting to make it real and tell the story 
Good Writing: Use a reader friendly approach
Good Data: Unyielding pursuit for data integrity and quality 
Good Graphics: Every graph tells a story, every graph asks a 
question
Good Format/Presentation: Design should not distract from 
content
Quality Control: It’s your credibility; it is part of every step in the 
analysis and report production
Good Timing: Lead, don’t follow; provide frequent and timely 
information

How to Find Performance Information
The Gray Notebook can be easily accessed online at WSDOT’s 
Accountability website, http://www.wsdot.wa.gov/accountability. 
The quarterly editions are archived by year, edition and subject. 

The electronic subject index gives readers access to current and 
archived performance information. This comprehensive index 
is easy to use and instantly links to every performance measure 
published to date. Measures are organized alphabetically within 
program areas. A click on the subject topic and edition number 
provides a direct link to that page. A copy of the subject index is 
also provided in the back of each edition.

To access the index electronically, visit: www.wsdot.wa.gov/
accountability/graybookindex.htm.

For more information contact:

Daniela Bremmer
WSDOT Strategic Assessment Office
310 Maple Park Avenue SE
P.O. Box 47374
Olympia, WA 98504-7374

Phone: 360-705-7953
E-mail: bremmed@wsdot.wa.gov

This folio (updated June 2008) can also be found at http://www.
wsdot.wa.gov/Accountability/Publications/PerformanceDocu-
ments.htm#folios under the heading “Folios”

Inside The Gray Notebook
The GNB is organized into two main sections. The Beige Pages 
report on the delivery of the projects funded  in the 2003 Transpor-
tation Funding Package, 2005 Transportation Funding Package and 
Pre-Existing Funds. The White Pages describe key agency functions 
and provide regularly updated system and program performance 
information. 

Beige Pages
The Beige Pages are WSDOT’s project delivery performance report 
on the Nickel, Transportation Partnership Account, and Pre-Exist-
ing Funds projects. It contains project details, narrative project 
summaries, detailed on-time and on-budget results, and financial 
information supporting WSDOT’s “no surprises” reporting focus. 

White Pages
The White Pages are WSDOT’s transportation system and agency 
program performance report. Detailed annual and quarterly 
updates are provided based on regularly scheduled reporting 
cycles. 

Annual reports include pavement, bridge, and rest area asset condi-
tions, aviation, freight, maintenance, and congestion. Quarterly 
reports include incident response, traffic safety, workforce safety, 
passenger and freight rail, ferries, environmental, and project 
reporting. 

GNB  |  15Measures, Markers and Mileposts – September 30, 2006

“Watch List” Projects - Cost and Schedule Concerns

Highway Construction Program 

Updated Since June 30, 2006

SR 20, Quiet Cove Road Vicinity to SR 20 Spur  
�is project widens SR 20 lanes to 12 feet and the shoulders 
to four feet. It constructs a new bridge over Meadow Creek to 
accommodate le�-turn lanes and to provide for �sh passage. 
�e project also improves the road alignment, closes intersec-
tions with sharp angles, and constructs new le� and right-turn 
lanes. To mitigate for project impacts to wetlands, a mitigation 
site will be built under the Stage 1 construction contract. Stage 
1 remains on schedule for advertisement in April 2007. 

Last quarter, WSDOT reported the project needed an 
additional $7.7 million to construct Stage 2. Since then, project 
costs have been adjusted by $600,000 for in�ation and $420,000 
for wetland mitigation site monitoring, increasing the Stage 2 
construction funding shortfall to $8.7 million.
SR 9, Schloman Road to 256th & 268th 
�is project realigns two existing curves and widens SR 9 
to provide twelve-foot lanes and four-foot shoulders. Slopes 
will be �attened and other safety features will be improved 
as needed. In the June 2006 Gray Notebook (p. 13), WSDOT 
reported a project design cost increase due to environmental 
permitting requirements and construction cost increases due 
to escalating material costs. WSDOT is working with the O�ce 
of Financial Management on the budget shortfall to keep the 
project on schedule and advertise it in December 2006. 
SR 20, Ducken Road to Rosario Road 
�is project improves existing guard rail and illumination, 
and constructs a southbound le�-turn lane and a northbound 
right-turn lane at Ducken Road. �e project is within Decep-
tion Pass State Park limits. �e new guardrail will retain many 
of the character-de�ning features of the old guardrail, includ-
ing the log and rock-and-mortar post appearance. 

Last quarter, WSDOT reported construction cost increases 
as a result of higher costs for the unique guardrail, the e�ort 
required to avoid underground utilities and drilling into 
bedrock, and escalating materials costs. WSDOT is requesting 
additional funding through the O�ce of Financial Manage-
ment to keep the project on schedule and advertise it in 
December 2006. 
SR 202, Preston-Fall City Road & SR 203
�is project will construct a roundabout at the intersection 
of SR 202 and SR 203. Last quarter, WSDOT reported design, 
right-of-way and construction cost increases of $1.0 million. 

WSDOT is requesting additional funding through the O�ce 
of Financial Management to keep the project on schedule to be 
advertised in December 2006. 
SR 116/SR 19 to Indian Island – Bridge Rail 
�is project improves motorist safety with the installation of 
a strengthened guardrail system and guardrail end treatments 
that meets current standards. �e estimated cost of the project 
has increased and it will be delayed one quarter.

�e current construction estimate for this project has increased 
from the budgeted $138,000 to $390,000 due to escalation of 
material costs greater then the in�ation accounted for in the 
original estimate. 

�e original advertisement date of March 6, 2006 will need to 
be delayed to May 14, 2007 to address historic concerns associ-
ated with the bridge. �e Portage Canal Bridge is designated 
an historic structure and requires review from the Washington 
Department of Archaeology & Historic Preservation (DAHP) 
before any repair to the structure can be accomplished. �e 
plans necessary for review were not completed in time to allow 
DAHP the necessary 30-day review period. �e operationally 
complete date will also be delayed one quarter from June 2007 
to November 2007. 
SR 16/NW of Tacoma Narrows to SE of Burley-Olalla - 
Median Crossover  
�is project, on SR16 between the Tacoma Narrows Bridge 
to SW of Burley-Olalla, includes laying cable guardrail and 
upgrading basic safety items within the project limits such as 
standard guardrail, guardrail ends, and connections to exist-
ing bridges. For better e�ciency and to coordinate with a major 
project within the project limits, this project was combined 
with SR 3, Kitsap Way to SR 305 into a single contract. �e 
contract was awarded on budget to Peterson Brothers for $2.0 
million. Construction was scheduled to start on August 1, but 
work has been temporarily suspended due to the short supply 
of guardrail materials. �is lack of guardrail materials has 
delayed the operationally complete date from September 22, 
2006 to April 30, 2007. 
I-5 SR 502 Interchange  
�is project reduces tra�c congestion on I-5 between NE 179th 
Street and NE 219th Street by constructing a new interchange 
with SR 502 at 219th Street. �e new interchange will improve 
tra�c �ow and provide a more direct connection between 
Battle Ground and I-5. Construction cost escalation increased 
the project by $13 million. Of this increase, $2.5 million is due 
to high moisture content of the soil at the construction site, 
requiring stabilization of the soil to make it suitable for the 

WSDOT’s Capital Project 
Delivery Programs
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Schedule, Scope and Budget Summary

Project  Description
Fund 
Type*

On-Time 
Advertised

On-Time 
Completed

Within 
Scope

Current 
Legislative 

Expectation 
(Baseline)

Current 
Estimated 

Cost to 
Complete 
(WSDOT)

On 
Budget**

On-Time
and on 

Budget**†

U.S. 395/Nordhein Road Vicinity 
Guardrail Nickel ✓ ✓ ✓ 49 44 Under ✓

SR 500/NE 112th Ave. - Interchange Nickel Early ✓ ✓ 26,035 26,130 ✓ ✓

Biennium to Date (2005-07)

NC Region Guardrail Improvement Nickel ✓ Early ✓ $849 $851 ✓ ✓

I-5/NE 175th St. to NE 205th St - Northbound 
Auxiliary Lane Nickel ✓ Early ✓ 8,915 8,915 ✓ ✓

I-5/300th Street NW Vicinity to Anderson Rd 
Vicinity TPA Early Early ✓ 1,288 1,288 ✓ ✓

I-5/2nd Street Bridge - Replace Bridge Nickel ✓ Early ✓ 14,333 14,412 ✓ ✓

I-5/SR 11 Vicinity to Weigh Station Vicinity TPA Early Early ✓ 436 436 ✓ ✓

I-5/SR 11 to 36th Street - Median Cross Over 
Protection TPA Early Early ✓ 68 68 ✓ ✓

I-5/SR 542 Vicinity to Bakerview Road TPA Early Early ✓ 202 202 ✓ ✓

I-5/Main Street to SR 548 - Median Cross 
Over Protection TPA Early Early ✓ 409 409 ✓ ✓

I-5/Blaine Vicinity - Median Cross Over 
Protection TPA ✓ Early ✓ 245 245 ✓ ✓

I-5/Roanoke Vicinity Noise Wall Nickel ✓ Late3 ✓ 3,764 3,764 ✓

U.S. 12/SR 124 to McNary Pool - Add Lanes Nickel ✓ ✓ ✓ 12,299 12,198 ✓ ✓

SR 18/SE 304th to SR 516 - Median Cross 
Over Protection TPA Early Early ✓ 250 250 ✓ ✓

I-90 /Silica Road to East of Adams Road - 
Median Cross Over Protection TPA Early Early ✓ 322 294 Under ✓

I-90/SR 17 to Grant/Adams County Line - 
Median Cross Over Protection TPA Early Early ✓ 787 749 ✓ ✓

I-90/Pines Road to Sullivan Road-Widening Nickel Early ✓ ✓ 17,894 17,894 ✓ ✓

I-90/Argonne Road to Pines Road-Widening Nickel Early ✓ ✓ 18,468 18,386 ✓ ✓

SR 105/Smith Creek Bridges - Bridge Rail 
Retrofit Nickel ✓ ✓ ✓ 514 514 ✓ ✓

SR 105/ Smith Creek Bridge to Alexson 
Road Guardrail Upgrade Nickel ✓ ✓ ✓ 314 314 ✓ ✓

SR 106/Skobob Creek - Fish Passage Nickel ✓ ✓ ✓ 1,777 1,777 ✓ ✓

Table and footnotes continue on the following page
*As established by the 2005 Legislative Evaluation and Accountability Program (LEAP) committee.  However, dollars shown are for all fund types, 
not just Nickel or Transportation Partnership Account funds.
**Based on cost at Operationally Complete milestone; will be updated based on fi nal contract close-out cost, to be reported in future quarters.
†New Measure: Refl ects Draft Cabinet Strategic Action Plan Measure

WSDOT Capital Project 
Delivery Programs

Fifty-Six Projects Completed as of September 30, 2006
Funded with Nickel and Transportation Partnership (TPA) Accounts, Dollars in � ousand
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Incident Response:
Quarterly Update

Overall Trend
During the third quarter of 2006, the WSDOT Incident 
Response (IR) Program responded to 16,167 incidents, an 11% 
increase from the previous quarter (14,505 responses). �e 
increase in the number of responses and incidents is due to 
summertime peak travel activities. It is similar to the summer 
peak in 2005 (15,881 in quarter 3 of 2005). �e third quarter 
of 2006 was a 1.8% increase over the same quarter in 2005.  

Despite the increase in the number of responses, the average 
clearance time for all incidents remained at 17 minutes, the 
same level as the second quarter of 2006.
Fatality and Injury Collisions  
�e number of responses to fatality collisions decreased to 46 
responses in the third quarter of 2006, versus 58 responses in 
the third quarter 2005. �e number of responses to injury colli-
sions also had a noticeable increase compared to the number 
in the third quarter 2005 (404 responses to injury collisions in 
quarter 3 of 2005 versus 474 in quarter 3 of 2006). �e number 
of non-injury collisions remained unchanged.
Increase in Incidents Involving Fire
Brush and car �res normally increase during summer months. 
During the third quarter of 2006, there were 135 �re-related 
incident responses compared to last year’s summer peak level of 
98 responses. �e number of responses to �res was the second 
highest since beginning of the program in 2002. �e largest 
number of �re responses had occurred in the third quarter of 
2003, with 152 responses.

Incident Response Types
Total Incident Responses = 16,167
1,810 Collisions (11%)
13,417 Non-Collisions (83%)
940 Unable-to-Locate (6%)
Primary Reason July August September
Fatality Collisions 17 16 13

Injury Collisions 139 167 168
Non-injury Collisions 338 464 488
Disabled Vehicles 2,578 3,028 2,861
Debris 473 559 555
Other 210 201 184
Supplemental Reason1 July August September
Fire 51 47 37
Hazardous Materials 10 6 7
Other Contacts 210 204 191

Source: WSDOT Incident Response Tracking System
1Supplemental Reasons are in addition to or as a result of Primary Incident Types

Number of Responses and Overall Average
Clearance Time
January 2002 - September 2006
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Note: Program-wide data is available since January 2002. Prior to Q3 of 2003, number of 
responses by IRT are shown. From Q3-2003, responses by Registered Tow Truck Operators and 
WSP Cadets have been reported in the total.

Number in �ousands

0

16.8 min. 16,16733 min.

Average 
Clearance
Time

Program 
Expansion
(July 2002)

Number of
Responses

Incidents Lasting 
Less Than 15
Minutes (9,617)
Injury Collisions were less than 
1% (not shown). �ere were 19 
Fires and 1 Hazardous 
Materials incidents in addition 
to or as a result of above 
incidents.

Other 4%
Non-Injury Collisions 3%
Debris 13%
Abandoned Vehicles 26%
Disabled Vehicles 54%

Incidents Lasting 
15 to 90 Minutes 
(5,370)
�ere were 77 Fires and 
17 Hazardous Materials 
incidents in addition to or 
as a result of above 
incidents.

Other 4%
Abandoned Vehicles 5%
Debris 6%
Injury Collisions 7%
Non-Injury Collisions 17%
Disabled Vehicles 61%

Incidents Lasting 
90 Minutes and 
Longer (240)
�ere were 20 Fires and 
4 Hazardous Materials 
incidents in addition to 
or as a result of above 
incidents.

Debris 3%
Other 10%
Disabled Vehicles 13%
Fatality Collisions 18%
Non-Injury Collisions 23%
Injury Collisions 31%

IR Responses to Fatality Collisions
January 2002 - September 2006
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Lost Throughput Productivity 

Measuring Delay and Congestion:
Annual Update

What is Lost Throughput Productivity?
Congestion not only causes delay, it also causes lost produc-
tivity for the roadway system. �at is, under congested 
conditions, even though the road is “full” of cars, they are 
moving so slowly that fewer vehicles actually pass any given 
point on the road. Typically, the maximum throughput of 
vehicles on a freeway, about 2,000 vehicles per lane per hour, 
occurs at speeds of 42-51 mph, or about 70%-85% of the 
posted speed. �e goal is to manage the system to achieve 
maximum throughput/productivity. 

According to the real-time data recorded on some of the most 
congested freeways in the Central Puget Sound, less than 
half the existing capacity is e�ectively used at a time when it 
is needed the most. When cars are stuck in congestion, the 
di�erence between the potential capacity of the roadway and 

the actual number of cars that the road is serving is called “lost 
productivity,” “lost throughput,” or “lost capacity”. Whatever 
the term, congested freeways deliver far fewer bene�ts to 
citizens than if the roads could be kept �owing smoothly.

�e maps at the bottom of the page provide an overview of 
average weekday loss of productivity on Central Puget Sound 
freeways during the most congested periods in 2003 and 2005. 
Data was gathered through loop detectors embedded in the 
roadway. �e height of the bars in the graphs indicates percent-
age of throughput loss: the higher the bars, the higher the lost 
throughput. �e highest spikes depicted on the map are located 
at I-5 at the I-90 interchange and through Downtown Seattle, 
I-405 in Renton, Downtown Bellevue and through Kirkland. 
�e throughput loss these locations is as high as 50% or more 
during the most congested period. 

As shown on the maps, from 2003 to 2005 there was an overall 
fall in freeway productivity. Most noticeable losses were on I-
90 crossing Lake Washington, I-5 in north Seattle, and near 
Federal Way. In addition to increased overall tra�c volume, 
the worsening throughput in Federal Way could be attributed 
to the construction impact of the direct HOV access ramps 
(see p. 72 for more information).

Analysis of Productivity Loss
�e charts on page 62 compare throughput loss between 
2003 and 2005 at selected locations on Puget Sound freeways 
where real-time data were available. �e charts show the time 
period with the worst throughput loss. 100% indicates that the 
highway is working at maximum productivity. Most of the 
locations show minor decreases in productivity from 2003 to 
2005, re�ecting increased travel demand and congestion in the 
peak period. I-5 at I-90 and I-405 in Renton are among the 
most congested bottlenecks in the region; these two locations 
show slightly worse throughput loss than the other locations.

Relating Speed and Volume
I-405 Northbound at 24th NE, 6-11 AM Weekdays in May 2001
Hourly Volume/Lane
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As demand increases, congestion causes a drop in speeds. For 
a typical freeway, when speed drops to below 42 mph, or about 
70% of 60 mph, the productivity of the freeway starts to decline. 
When congestion causes drivers to lower vehicle speeds to 30 
mph, the throughput (volume of �ow) on a freeway may fall 
from 2,000 vehicles per lane per hour to as low as 700. 

Beige Page sample, Performance Report

Quarterly performance topicAnnual performance topic

Beige Page sample, Project narratives.
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