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Objectives of this Presentation 

• Review project goals and accomplishments 
• Introduce the new Mosaic website, User 

Guide, and analysis tool  
• Discuss next steps and goals for beta-testing 

activities 



Introduction 

Legislature’s Definition: 
“Least cost planning means a process of comparing direct and 
indirect costs of demand and supply options to meet 
transportation goals, policies or both, where the intent of the 
process is to identify the most cost-effective mix of options. ”  
 

HB 2001 (passed in 2009) directed ODOT to develop a least cost 
planning methodology “for use as a decision-making tool in the 
development of plans and projects at both the state and 
regional level”.  



ODOT’s Goals 

 
• Meet the legislative definition with Mosaic 
• Strive to enable fair and transparent analysis of 

many different kinds of solutions  
• Create useful products that can be employed 

during the planning process to help decision 
making 

 



• Step 1: Identify Needs and Opportunities 
• Step 2: Develop and Evaluate Solutions 
• Step 3: Make Recommendations 
• Step 4: Create and Adopt the Plan 

How Mosaic Fits into the Planning Process 

Mosaic helps agencies evaluate  
solutions and make recommendations 



Mosaic: What it is, What it Does   

• A web-based resource for use in  transportation planning 
decision-making.  

• An effective and efficient way to evaluate the social, 
environmental and financial costs and benefits of 
transportation plans. 

• A method that is scalable based on a jurisdiction’s 
transportation staff, available data and particular needs. 

• Establishes a common set of measures to evaluate options 
and assist selection of the best actions and investments.  

• Offers a transparent record of the evaluation process for 
transportation actions and investments.  
 

 
 



Comparison Process 

Value 
informed by 
stakeholders 

Value 
measured 
in dollars 

Decision 



Who’s Been Involved? 

• Oregon Transportation Commission 
• STIP Stakeholder Committee 

– A diverse group of transportation stakeholders 

• Work Group 
– Affected ODOT and MPO  staff 

• Technical Teams 
– Indicators: experts for each analysis category 
– Tool: small diverse team with varied experience 
– Test: varied potential future users of Mosaic 

 



What’s Been Accomplished 

• Discussion paper with case studies completed 
• Key Mosaic framing questions answered 

– E.g. focus on planning level first 

• Nine categories of transportation impacts to 
evaluate 
– Categories relate closely to OTP goals and policies 

• Comparison process determined 
– Benefit-Cost plus MODA  

• Mosaic User Guide and Tool developed and ready 
to test 



 

 
Mosaic User Guide  

Website Tour 











 



 



 



 



 

 
Mosaic Tool Overview 



The Mosaic tool is an Excel workbook 
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With a set of linked spreadsheets 

1 WELCOME
2 CONTENT
3 HELP
4 BUNDLES INFO
5 CONTROL PANEL
6 INDICATORS
7 COST & SCHEDULE
8 MODEL PARAMETERS
9 TIME-VARYING ASSUMPTIONS

10 O-D TRAVEL DATA
11 AGGREGATE TRAVEL DATA
12 OTHER INPUT DATA
13 WEIGHT CATEGORIES
14 WEIGHT INDICATORS

15 MOBILITY
16 ACCESSIBILITY
17 SAFETY & SECURITY
18 ENVIRONMENT
19 ECONOMIC VITALITY
20 FUNDING & FINANCE
21 LAND USE
22 QUALITY OF LIFE
23 EQUITY

24 NPV CALC
25 OUTPUT TABLES
26 OUTPUT CHARTS
27 OUTPUT SHEETS
28 PROGRAMS
29 PROGRAMS IMPACTS
30 ECONOMIC DATA
31 SUPPORTING DATA
32 SKETCH MODELS
33 REFERENCES
34 LISTS & LOOKUP



Example inputs - bundles 

TOTAL CAPITAL COSTS (INCLUDING DESIGN, ENGINEERING, PERMITTING, ROW, 
CONSTRUCTION, REPLACEMENT) 

BASE CASE Do Minimum $0.0  $0.0  $20.0  $20.0  $20.0  

BUNDLE_1 Highway Emphasis $1,015.0  $784.7  $20.0  $75.0  $100.0  

BUNDLE_2 Transit Emphasis $990.0  $796.9  $20.0  $100.0  $100.0  

BUNDLE_3 Rail & Freight Emphasis $2,220.0  $1,860.2  $200.0  $200.0  $200.0  

BUNDLE_4 Transit Emphasis & HOT $770.0  $631.1  $75.0  $75.0  $75.0  

BUNDLE_5 Multi-modal $1,370.0  $1,135.8  $125.0  $125.0  $125.0  

ANNUAL INCREMENTAL OPERATING & MAINTENANCE COSTS 

BASE CASE Do Minimum $0.0  $0.0  $0.0  $2.0  $3.0  

BUNDLE_1 Highway Emphasis $778.1  $294.0  $0.0  $5.0  $10.0  

BUNDLE_2 Transit Emphasis $1,297.1  $716.6  $0.0  $24.0  $44.0  

BUNDLE_3 Rail & Freight Emphasis $2,752.9  $1,459.7  $0.0  $40.0  $60.0  

BUNDLE_4 Transit Emphasis & HOT $2,487.9  $942.6  $0.0  $30.0  $45.0  

BUNDLE_5 Multi-modal $3,093.1  $1,092.5  $0.0  $13.0  $19.0  



Example inputs - indicators 

SELECT HOW YOU WANT TO INCORPORATE THE SPECIFIC INDICATORS INTO MOSAIC 
CATEGORY GENERAL INDICATORS INDEX SPECIFIC INDICATORS USE IN MOSAIC? 

MOBILITY Travel Time MO.1 Travel Time QUALITATIVE 
SCORING 

MO.2 Hours of Congestion REPORT ONLY 
Quality of Service MO.3 Reliability – Recurring congestion MONETIZED 

MO.4 Reliability –Non-recurring congestion MONETIZED 
Out of Pocket Costs MO.5 User Costs MONETIZED 
Travel Characteristics MO.6 Mode Split QUANTITATIVE 

SCORING 
MO.7 VMT / Capita REPORT ONLY 

ACCESSIBILITY Proximity AC.1 Transportation Cost Index QUANTITATIVE 
SCORING 

AC.2 Population within X minutes between 
work and home 

QUANTITATIVE 
SCORING 

Connectivity/Ease of 
Connections 

AC.3 Location of industrial jobs in relation to 
the regional freight network 

QUANTITATIVE 
SCORING 

Modal Availability AC.4 Population and employment within ¼ 
mile of a transit stop served by at least 
30 vehicles per day 

QUANTITATIVE 
SCORING 

AC.5 Amount of multi-use paths and bike 
boulevards  

QUANTITATIVE 
SCORING 

AC.6 Sidewalk coverage QUANTITATIVE 
SCORING 



Example inputs – parameters 

GENERAL ALL Real Discount Rate, all Benefit 
and Cost Streams other than 
Carbon emissions 

% per year 3.0% Most Likely 3.0% 
Low 3.0% 
High 7.0% 

              
GENERAL Air Real Discount Rate, Carbon 

emissions only 
% per year 3.0% Most Likely 3.0% 

Low 1.4% 
High 5.0% 

              
GENERAL ALL Minimum and Maximum Scores n/a 0 Minimum 0 

10 Maximum 10 
              
MOBILITY Travel time Value of time for PERSONAL trips, 

LOCAL travel 
$2012 per person 
hour 

$12.3 Most Likely $12.3  
Low $8.6  
High $14.8  

              
MOBILITY Travel time Value of time for BUSINESS trips, 

LOCAL travel 
$2012 per person 
hour 

$24.1 Most Likely $24.1  
Low $19.3  
High $29.0  



Example inputs – weights 

CATEGORIES USER DEFINED  
TOP-DOWN 

USER DEFINED 
BOTTOM-UP 

(in use) 

WEIGHTS 
PROPORTIONAL TO 

THE NUMBER OF 
INDICATORS IN 

MODA 

EQUAL WEIGHTING 

1 MOBILITY 40.0 7.1  9.5  11.1  
2 ACCESSIBILITY 15.0 21.4  28.6  11.1  
3 ECONOMIC VITALITY 10.0 0.0  0.0  11.1  
4 ENVIRONMENTAL STEWARDSHIP 5.0 7.1  14.3  11.1  
5 FUNDING / FINANCE 5.0 7.1  9.5  11.1  
6 SAFETY & SECURITY 10.0 14.3  9.5  11.1  
7 LAND USE & GROWTH MANAGEMENT 20.0 28.6  9.5  11.1  
8 QUALITY OF LIFE 5.0 0.0  0.0  11.1  
9 EQUITY 10.0 14.3  19.0  11.1  
TOTAL POINTS 120.0  100.0  100.0  100.0  

BOTTOM-UP 
(in use) 

MOBILITY
ACCESSIBILITY
ECONOMIC VITALITY
ENVIRONMENTAL STEWARDSHIP
FUNDING / FINANCE
SAFETY & SECURITY
LAND USE & GROWTH MANAGEMENT
QUALITY OF LIFE
EQUITY



Example output – tables 

SPECIFIC INDICATORS USE IN 
MOSAIC 

Highway 
Emphasis 

Transit 
Emphasis 

Rail & 
Freight 

Emphasis 

Transit 
Emphasis & 

HOT 
Multi-modal 

Travel time savings, millions of dollars* MODA $0.0  $0.0  $0.0  $0.0  $0.0  

Travel time savings, score   2.0  4.0  6.0  6.0  8.0  

Travel time savings, hours per day   74,051  111,345  116,210  116,210  116,210  

Hours of congestion, hours per day REPORT 72,677 62,223 68,258 68,258 68,258 

Reliability – recurring congestion, millions of dollars BCA $0.0  $0.0  $0.0  $0.0  $0.0  

Reliability – recurring congestion, score   n/a n/a n/a n/a n/a 

Reliability – recurring congestion, minutes per trip   0.8  0.7  0.7  0.7  0.7  

Reliability – non-recurring congestion, millions of dollars BCA $0.0  $0.0  $0.0  $0.0  $0.0  

Reliability – non-recurring congestion, score   n/a n/a n/a n/a n/a 

Reliability – non-recurring congestion, minutes per trip   0.5  0.4  0.4  0.4  0.4  

User cost savings, millions of dollars* BCA $2,182.1  ($4,935.2) $2,142.5  $1,988.4  $2,289.5  

User cost savings, score   n/a n/a n/a n/a n/a 

Average user costs, dollars per trip   $2.43  $2.42  $2.43  $2.43  $2.43  

Mode split, score MODA 8.1 2.9 9.4 9.4 9.4 

Mode split, percent SOV in total travel   16.1% 15.3% 16.3% 16.3% 16.3% 

VMT / capita REPORT 3.9 4.1 4.2 4.2 4.2 



Example outputs - charts 
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Example outputs - charts 
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Benefit/Cost Ratio 

Bubble size proportional to discounted investment cost 
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What if: costs go up? 



What if: economic growth accelerates? 



What if: people weight categories differently?  

• Graphics to be added 



Phase 3 Goals 

• Test the Mosaic process and tool 
• Adjust the tool and User Guide as needed 
• Allow other experts opportunity to review 

the Mosaic tool and how it works 
• Provide opportunities for training 

– Training sessions 
– Webinars  
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Stage 3 Testing Goals 

• Testing is to demonstrate that the Mosaic 
process and tool can work and provide 
information helpful to a planning process 
– Learn what works well or needs improvement 
– Learn what resources are needed to 

successfully employ Mosaic 
– Learn the most appropriate kinds of uses for 

current Mosaic tool 
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Questions and Discussion 
 
 
Project Websites: 
www.oregon.gov/ODOT/TD/TP/pages/lcp.aspx 
www.oregonmosaic.org   
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