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DuPage 

Cook 

Kane 

Will 

Chicago 

McHenry Lake 

Cook 

• 9 million people 
• 3,700 square miles
 

• 650 million riders 
• 4,800 bus & rail cars
 

• 380 stations 
• 400 routes 
• 7,200 route miles 
• 600 vanpool vehicles
 

• $30 billion in assets
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RTA 

CTA 

Funding, Planning, Oversight 

Metra Pace 

Bus and rail Commuter rail Bus service within 
service in Chicago service in 6 suburbs and 
and adjoining county region between suburbs 
suburbs and Chicago 
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Legislative Authority 

RTA Act (as amended January 2008) 
•Requires criteria for evaluating capital projects
 

•Allows RTA to adopt requirements for 
preparing capital program 

OAG Performance Audit 
•RTA should establish a set of criteria 
for funding and prioritizing capital 
initiatives 

MBC Strategic Plan 
•Identification of 3 categories of capital 
investment 

•RTA proposed evaluation process
 
•Regional coordination with MPO 
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RTA Capital Plan Development Process
 

Phase 1: Capital Plan 
Development Process 
adopted by RTA Board in 
2008 for use by SBs 

Phase 2: Further refine 
and improve screening, 
prioritization and 
programming of capital 
projects 
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RTA Capital Plan Development Process
 

MARKS SET 
(BY RTA BASED ON HISTORICAL CONSTRUCTS / EXISTING %) 

PROJECT SELECTION PROCESS ADMINISTERED 
(BY SERVICE BOARDS WITH RTA OVERSIGHT) 

PROJECT PROPOSAL AND EVALUATION 

System Stability Investments 

MAINTAIN 
Protection of Existing System 

and Service Levels 

System Capacity Investments 

ENHANCE 
Improvements to Existing 

System 

Market Capture Investments 

EXPAND 
Major New Capital Projects of 

Regional Significance 
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RTA Capital Plan Development Process
 

SCREEN 

•CAPACITY 
IMPROVEMENT 

•OPERATIONAL 
EFFICIENCIES 

•NEW 
TECHNOLOGIES 

•CONGESTION 
RELIEF 

•TRANSIT 
ALTERNATIVES 

SCREEN SCREEN 

•SAFETY & 
SECURITY 

•REGULATORY 

•SOGR 



PRIORITIZE
 PRIORITIZE
 PRIORITIZE
 

•MISSION CRITICAL 

•COST/BENEFIT ANALYSIS 

•ENVIRONMENTAL IMPACTS 

•TOD 

•CUSTOMER IMPACT 

•RIDERSHIP GAIN 

•COST/BENEFIT ANALYSIS •COST/BENEFIT ANALYSIS 

•ENVIRONMENTAL IMPACTS •ENVIRONMENTAL IMPACTS 

•TOD •TOD 

•CUSTOMER IMPACT •CUSTOMER IMPACT 

•RIDERSHIP GAIN •RIDERSHIP GAIN 

Third State of Good Repair Roundtable 

RTA Capital Plan Development Process
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RTA Capital Plan Development Process 

PROGRAM 

•PROJECT 
READINESS 

•COMMUNITY INPUT 

•RESTRICTED 
FUNDING 

•COMMITMENTS TO 
ONGOING PROJECTS 

PROGRAM 

•PROJECT READINESS 

•COMMUNITY INPUT 

•RESTRICTED 
FUNDING 

•COMMITMENTS TO 
ONGOING PROJECTS 

PROGRAM 

•PROJECT READINESS 

•COMMUNITY INPUT 

•RESTRICTED 
FUNDING 

•COMMITMENTS TO 
ONGOING PROJECTS 
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RTA Capital Plan Development Process 

CAPITAL PLAN 

REVIEW AND RECOMMENDATION 
(RTA to Service Boards) 

CAPITAL PLAN SUBMITTAL 
TO BUDGET PROCESS 

(Service Boards to RTA) 

CAPITAL BUDGET APPROVED
 

(SERVICE BOARDS & RTA)
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How do you want the regional transit system 

to be described across the globe?
 

Compared to: 
London 
Paris 
Berlin 
Tokyo 
Others? 

http://en.wikipedia.org/wiki/File:Grande_Arche_de_La_D%C3%A9fense_et_fontaine.jpg�
http://en.wikipedia.org/wiki/File:Par_Arr.jpg�
http://upload.wikimedia.org/wikipedia/commons/b/b0/M%C3%A9tropolitainAbbesses.jpg�
http://en.wikipedia.org/wiki/File:442px_-_London_Lead_Image.jpg�
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How do we want to compare with the other 

largest U.S. transit systems?
 

New York 
Los Angeles 
Washington 
Boston 
Philadelphia 
Others? 

http://www.onlyinsanfrancisco.com/neighborhoods/north_beach/standard1.asp?category_code=ATTRACT&neighborhood_code=1600�
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Third State of Good Repair Roundtable 

Based on the information presented, 

should available capital funds be spent on:

1.	 Maintaining the existing system 

(replacing or rehabilitating old assets 
to achieve a constant state of good 
repair) 

2.	 Enhancing the existing system 
(new stops on existing rail lines, 
greater vehicle capacity, etc) 

3.	 Expanding the existing service 0% 0% 0% 0% 0% 
(creating new rail lines, developing bus
 
rapid transit, etc)
 

4.	 All of the above 
5.	 Maintaining and enhancing the 

existing system 
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Performance Measures
 
Service Maintenance / Capital Investment 


State of Good Repair & Reliability:
 

•	 Capital Program 
Maintenance / Enhancement 
/ Expansion 

•	 Percent of Assets in Good 
Condition 

•	 Percent of Vehicles Beyond 
Useful Life 

• Miles Between Major 

Mechanical Failures
 



State of Good Repair
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State of Good Repair
 
The Ultimate Goal: 
Sustainability and 
Reliability of Service 



 
 

Third State of Good Repair Roundtable
 

Capital Asset Condition
 
• Improve Decision Making
 
• Systems Analysis 
• Market Analysis 

• Needs-Based Capital Plan
 
– Inventory of assets 
– Rehab/Replace Schedules 
– Maintenance/Life Cycle 

Costs 
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Why do we use the information? 

Integrate objective criteria and 
data to drive decision making in 
support of achieving the 
Strategic Plan vision 

Asset Condition Assessment 
Market Analysis 
System Analysis 
10 Year Financial Plan 
Other 
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What is a Capital Decision Prioritization Support Tool?
 

A technology driven 
resource that will 
facilitate the 
development and 
prioritization of a 
regional capital 
program by 
integrating many 
data and decision 
points into a single 
instrument. 
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What is a Capital Decision Prioritization Support Tool?
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Capital Decision Prioritization Support Tool –
 
Requirements
 

Provide inherent decision elements in a single 
collaborative tool to facilitate the optimization of 
limited resources 
develop rating scales and weigh strategies
 

recognize and balance inconsistencies 
perform sensitivity analyses 
measure and assess value 
present and evaluate scenarios/alternatives
 

quantify and judge results 
formulate reasonable constructible programs
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment 

1 Record All Assets
 
• Establish Assessment Team 


(SBs, RTA and Consultant)
 
•	 Collect joint inventory data 
•	 Create tables (87 asset types 

into 5 asset groups) 
Track & Structures
 

Electrical and Subway
 

Systems
 

Facilities 

Rolling stock
 

•	 Appendix A-2a thru A-4b 



Third State of Good Repair Roundtable 

RTA Asset Condition Assessment
 

1 Record All Assets 
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RTA Asset Condition Assessment
 

2 Determine Condition
 
•	 Observation Inspection 
•	 Previous Experience 
•	 Research 

•	 Age 
•	 Establish Useful Life 
•	 Determine Age 
•	 Ratio of Age to Useful life = 

Condition Rating 
•	 Record Assumptions 
•	 1% Sampling 
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RTA Asset Condition Assessment
 

2 Determine Condition
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RTA Asset Condition Assessment
 

3 Determine Asset Costs
 

• Replacement Costs
 
• Purchase Price 
• Age 
• Experience 
• Research 
• Asset Specific 
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RTA Asset Condition Assessment
 

4 Determine Cost to 
Replace All 1’s 

= BACKLOG
 
CTA  $10B 
Metra  $3.7B 
Pace  $.1B 
Region $13.8B 



  

             
          
          

      

Third State of Good Repair Roundtable
 

RTA Asset Condition Assessment 

5 Determine Cost to Provide 10 yr.
 

NORMAL REPLACEMENT
 
CTA $3.2B
 

Metra  $1.7B
 

Pace  $1.9B
 

Region $6.8B
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RTA Asset Condition Assessment 

6 Determine Cost for 10 yr. 

CAPITAL MAINTENANCE 
CTA  $1.7B
 

Metra $1. 9B
 

Pace  $.2B
 

Region $6.8B
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RTA Asset Condition Assessment 

7 Add them to Determine:
 
BACKLOG
 

+ 10 yr. NORMAL REPLACEMENT 
+ 10 yr. CAPITAL MAINTENANCE
 

= 10yr. SGR TOTAL NEED
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RTA Asset Condition Assessment 

7 Add them to Determine: 

10yr.  SGR TOTAL NEED 
Incl. SC & Cont. 

CTA  $14.9B 
Metra  $7.4B 
Pace $2.2B 
Region $24.6B 
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RTA Asset Condition Assessment 

•Regional 10yr. SGR Need. 
$24.6B 

•Regional Replacement Cost
 
$140B
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RTA Asset Condition Assessment 
Rail Passenger Cars - $5.9B 

• Average condition rating  of 2.3 
• 42% are rated 1 (931 of our 2,225 rail cars)
 

Metra and CTA Rail Passenger Cars - Condition Ratings 

41.8% 

27.8% 

18.4% 

4.1% 

7.9% 

1 

2 

3 

4 

5 
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RTA Asset Condition Assessment 
Passenger Train Stations - $5.8B 

• Average condition rating  of 3.0 
• 39% are rated 1 (150 of our 382 stations) 

Metra and CTA Stations - Condition Ratings 

39.3% 

3.9% 20.2% 

31.2% 

5.5% 

1 

2 

3 

4 

5 
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RTA Asset Condition Assessment 

Rail Bridges and Structures - $2.9B 
•	 Average condition rating  of 3.3 
•	 11% are rated 1 (151 of 1,361 rail bridges and 

structures 
Metra and CTA Structures and Bridges - Condition Ratings 

11.1% 

6.1% 

44.0% 

22.7% 

16.1% 

1 

2 

3 

4 

5 
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RTA Asset Condition Assessment
 
Fixed-Route Passenger Buses - $2.2B 

• Average condition rating  of 3.5 
• 16% are rated 1 (457 of our 2,918 buses)
 

CTA and Pace Buses - Condition Ratings 

15.7% 

7.6% 

14.4% 18.2% 

44.1% 

1 

2 

3 

4 

5 
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RTA Asset Condition Assessment 
Rail Maintenance Facilities - $1.0B 

• Average condition rating  of 3.6 

• 14% are rated 1 (5 of 36 facilities) 

Metra and CTA Rail Maintenance Facilities - Condition 
Ratings 

13.9% 

8.3% 

11.1% 

33.3% 

33.3% 

1 

2 

3 

4 

5 
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RTA Asset Condition Assessment 

Bus Garages - $.89B 
• Average condition rating  of 3.4 
• 16% are rated 1 (3 of 19 bus garages)
 

CTA and Pace Bus Maintenance Facilities - Condition 
Ratings 

15.8% 

15.8% 

5.3% 

21.1% 

42.1% 

1 

2 

3 

4 

5 
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RTA Asset Condition Assessment
 



Third State of Good Repair Roundtable 

RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
 

10-year Capital Program Needs Summary    (in billions)
 

Program Needs CTA           Metra          Pace          Total RTA 

Backlog $10.0 $3.7 $.1                  $13.8 

Normal Replacement $3.2 $1.7 $1.9                    $6.9 

Capital Maintenance      $1.8 $2.0 $.2                    $3.9 

Total                                 $15.0               $7.4 $2.3                   $24.6 
($17 B Shortfall) 

% of Total                       60.90%          29.94%  9.16%            100.00% 
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RTA Asset Condition Assessment 

Multiple Asset
 
Management Systems
 

WITH  FTA
 

ASSET CONDITION ASSESSMENT - URS 

ASSESSMENT CONTINUATION - BAH/URS 

DECISION TOOL PROJECT - BAH 



 

PARTNERSHIP
 

US Transit
 
Properties
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
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RTA Asset Condition Assessment
 



 

PARTNERSHIP
 

US Transit
 
Properties
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RTA Capital Prioritization Decision Support Tool 

•	 Tool to prioritize regional capital 

needs: 
–	 Preservation / SGR 
–	 Expansion 
–	 Enhancement 

•	 Support scenario analysis 
–	 How do changes in priorities and funding 


impact investment selection?
 

•	 Yield a needs based capital plan 
•	 Developed jointly with service boards: 

–	 CTA, Metra and Pace 

•	 Approach to be shared with TERM Lite 
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Prioritization Tool: Conceptual Model 

Identify Preferred / Needs Prioritized Plan 
Feasible Options 

RTA Capital 
Decision 

Prioritization Tool 

Multi-Criteria 
Investment Scoring 

Funding Capacity 

SGR / Preservation 
• Reinvestment in 

existing assets 

Expansion 
• Add new capacity 

Enhancement 
• Improve performance 

10 Year Capital Plan 
• Prioritized 

Investments 
• Funding Allocation 
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Initial Development Focused on Preservation
 

Annual Investment Prioritization Process 
(Repeated Iteratively to Generate 10-Year Plan) 

Preliminary 
Screen 

 Required Life-Cycle 
Event (i.e., rehab / 
replace)? 

Service Board Assets 

Assets 

Prioritization 

 Asset Condition 
 Reliability 
 Safety 
 Rider Impacts 
 O&M Cost Impacts 

Funded 
Needs 

Program 

 Restricted Funding 
 Commitment to 

Ongoing Projects 

Prioritized 
Needs 

Assets Not in 
SGR 

Projects 

Group into 
Projects 

 By Location 
 By Asset Type 
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Also a Needs Analysis Forecasting Tool
 

• Not “just” a prioritization tool… 
• Both projects and prioritizes 10 year needs
 

Condition Assessment RTA Prioritization Tool 
Input 

Asset Inventory 
• What are 

asset 
conditions? 

Iterate From Year 1 to Year 10… 

Reinvest Subject 
to Funding 
• What can we 

afford? 

Score / Rank 
Investments 
• What has 

priority? 

Assess SGR 
Needs 
• What needs 

to be done? 

Repeat for next 
year 

Output 

10-Yr SGR Plan 

• Prioritized 
• Constrained 
• Allocated 



  

 

 

   

 
 

 
   

 
  

 
 
  

 
 

Third State of Good Repair Roundtable 

Multi-Criteria Prioritization 

• All assets scored on five criteria 
– Each criteria scored on 1 to 5 scale 
– Scores weighted, summed, & converted to 100 point scale 

Multi-Criteria Decision Analysis (MCDA) Based Approach 
Asset Condition 
Score: Declining 
condition yields 

higher points 
score 

Riders Impacted 
Score: Based on 
number of riders 
served by asset 

location 

Service Reliability 
Score: Reduced 
risk of  service 

failures / 
disruptions 

Safety / Security 
Score: Reduced 
risk of injuries, 

fatalities, 
property damage 

O&M Costs 
Score: Impact on 

Operating & 
Maintenance 

costs 

X% X% X% X% X% 

Weighted Average Total Investment Score: 
(Converted to 100 Point Scale) 
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Approaches to Criteria Scoring
 
Criterion Approach Dynamic or Static? 

Condition • Decay curve based condition estimate 
– Age based 1 to 5 scale • Dynamic 

Illustration 

O&M Cost 
Impact • Fixed score by asset type • Static 

Reliability 
and Safety 

• Combination of: 
– Fixed score by asset type 
– Dynamic score by asset age 

• Mixed 

Riders 
Impacted 

• Logarithmic score based on share of total 
agency riders impacted 
– Scale ensures all assets obtain score 

• NA 
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FTA Condition Ratings and RTA Prioritization SGR Scores Condition Score 
• Condition estimated 

using FTA decay 
curves 
– Estimate driven by
 

asset age
 

Condition FTA 
Rating 

RTA SGR 
Score Description 

Excellent 5 1 New asset 

Good 4 2 Minimal signs of wear 

Adequate 3 3 Asset has reached its mid-life 

Marginal 2 4 Asset reaching or just past its 
useful life 

Poor 1 5 Asset past its useful life / in need of 
immediate repair or replacement 

• Ratings “inverted” 
for scoring 



 
-

 

 
 

 

Third State of Good Repair Roundtable
 

Static Scoring
 
• Static scoring 

assigned by 
asset type for: 
– Reliability 
– Safety 
– O&M Costs 

Consolidated Criteria Scoring (static) 
Asset Group Sub Group Elements Regional Regional Avg. Regional Avg. 

Structures At-Grade 4 4 3 
Grade Crossing 3 4 3 
Retained Cut / Elevated Fill 4 4 3 
Elevated Structures 4 4 3 
Subway Tunnels 4 4 3 

Trackwork Ties 5 4 4 
Rail 5 4 4 
Special Trackwork 5 4 4 

Traction Power Substations:  Equipment 4 3 4 
Substations: Building 3 2 3 
Substations:  Distribution Cable 4 4 3 
ROW Traction Power:  3rd Rail / Catenary 5 3 4 

Subway Equipment Subway: Electrical 4 4 4 
Subway: Fans 2 4 3 
Subway: Illumination 2 4 4 
Subway: Pumps 4 4 3 

Systems Signals Interlockings 5 5 4 
Wayside Signals 4 5 4 
Grade Crossing Signals 4 5 4 
Cab Signals 4 5 4 
Central Control 3 5 3 

Fare Collection Central Revenue Collection 1 1 2 
In-Station: TVM, fare gates 2 2 3 
On-Vehicle 3 1 2 

Communications Voice: Radio Systems 4 4 2 
Voice: Telephone 2 3 2 
Data Network 4 4 2 
SCADA 5 4 2 
Station: PA / Audio 3 3 2 
Station: VMS 3 2 2 
Station: CCTV 2 2 4 

ITS GPS / AVL / CAD / APC 4 4 2 

O&M Cost 

Electrical Power / 
Subway 
Equipment 

Track and 
Structures 

Safety Reliability 
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Dynamic Scoring 
• Reliability and safety have both static and dynamic 

scoring components 

Static Dynamic Mixed 

Contribution to 
reliability varies 
by asset type… 

…reliability also 
driven by asset 

condition… 

…final score 
reflects both type 

and condition 
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Dynamic Scoring 
•	 Dynamic scoring – for condition, safety and reliability – drive up 

prioritization scores over the 10-year analysis  period for non-
SGR assets not replaced due to financial constraints 

Increasing Scores for 
Assets Not in SGR 

Asset
 
Record
 
Listing
 

Forecast Year: Year 1 Year 2 Year 3 Year 4 Year 5… 
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Riders Impacted Scoring
 
• Goal: Investments 

benefiting more riders 
score higher 

• Challenges: 
–	 Assets can serve very
 

different numbers of 

riders
 

–	 Share of total riders
 
served tends to align by
 
“orders of ten%”
 

–	 Suggests scoring on 

logarithmic scale
 

–	 Ensures all asset types 

obtain a score
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Riders Impacted: Logarithmic Scoring Function
 

Impacted Riders Scoring (Logarithmic)
 

Im
pa

ct
ed

 R
id

er
s S

co
re

 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0.0 

Station (avg) 

Single Passenger Vehicle (avg) 

Original Proposal 

Proposed Alternative 

Bus Division / Rail Line 

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 

Share of Total Mode Ridership 
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Riders Impacted: Branch Scoring Example
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Total Asset Prioritization Score
 

Total Asset Score Calculation 

Criteria Score 
(1 to 5) 

Criteria 
Weight 

Convert to 
Base 100 

Base 100 
Score 

SGR / Condition 3.75 x 20% x 20 = 15.00 

Reliability 2.62 x 20% x 20 = 10.48 

Safety 3.11 x 20% x 20 = 12.44 

Riders Impacted 4 x 20% x 20 = 16.00 

O&M Cost Impact 1 x 20% x 20 = 4.00 

Total 100% = 57.92

 User input 
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Summary Prioritization: Example
 

0 10 20 30 40 50 60 70 80 90 

Train Control 
Revenue Vehicles 

Utilities 
Major Shops 

Electrification 
Guideway Structures 

Trackwork 
Communications 

Storage Yard 
ITS 

Revenue Collection 
Maintenance Buildings 
Non-Revenue Vehicles 

Stations 
Central Revenue Collection 

Average Prioritization Scores Summary for Assets Requiring Reinvestment 

Condition Reliability Safety Security Impacted Riders Cost Impact 
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Detailed Prioritization: Sample
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Next Steps: RTA Prioritization Tool… 

•	 Beta application for 2012 Budget 
•	 Ongoing development… 

–	 Scoring and criteria weight calibration 
–	 Asset to project mapping 
–	 User training 

•	 Prioritization of enhancement and expansion 
investments 
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Questions? 
Grace Gallucci 
CFO, Senior Deputy Executive Director 
Finance and Performance Management 
Regional Transportation Authority 
galluccig@rtachicago.org 

John Goodworth 
Architect / Division Manager of Capital Oversight 
and Quality Assurance 
Regional Transportation Authority 
312-913-3238 
goodworthj@rtachicago.org 

Rick Laver 
Lead Associate 
Booz Allen Hamilton / CH2M Hill 
703-946-5065 
laver_richard@bah.com 

mailto:galluccig@rtachicago.org�
mailto:goodworthj@rtachicago.org�
mailto:galluccig@rtachicago.org�
mailto:galluccig@rtachicago.org�
mailto:laver_richard@bah.com�
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