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Introduction
Post-ISTEA flexibility in use of federal funds and emphasis on social, economic and environmental objectives has increased the need for evaluation tools to supplement travel demand estimation tools.  The US DOT has recently developed several such tools to help planners estimate performance measures to assess travel mode, congestion, air quality, equity and safety impacts, and to compare investments in alternative modes with one another and with travel demand management strategies.   The tools are categorized as follows:

 Tools for Cross-Modal Investment Evaluation 

 Other Special Purpose Tools: Highway-Rail Crossing Evaluation and ITS 

 Tools for Evaluation of Development Effects
 Tools under Development: Financial Analysis and Transportation Improvement Program Evaluation 

This paper summarizes the purpose, inputs and outputs of each tool, discusses appropriate use of each tool, and explains how the tools differ in their capabilities and results. 
Tools for Cross-Modal Evaluation  
The FHWA has developed several tools to facilitate cross-modal evaluation: IMPACTS, SPASM and STEAM.   IMPACTS was developed to help screening-level evaluation of multi-modal corridor alternatives for a travel corridor, including highway expansion, bus system expansion, light rail transit, HOV lanes, conversion of an existing highway facility to a toll facility, employer-based travel demand management, and bicycle lanes.  Inputs are corridor travel demand estimates by mode for each alternative and unit costs. The impacts estimated include costs of implementation, induced travel demand, trip time and out-of-pocket cost changes, other highway user costs such as vehicle operation, parking and accident costs, transfer payments due to tolls, fares or parking fees, changes in fuel consumption, changes in emissions, and net annual benefits.  Exhibit 1 displays an example of the type of output measures produced by IMPACTS for four alternative projects: highway capacity expansion, bus service improvements, a new light rail line, and HOV lanes..  The IMPACTS spreadsheet and user guide is available at  GOTOBUTTON BM_1_ www.fhwa.dot.gov/steam.  Go to the Related Links page.    

The “Sketch Planning Analysis Spreadsheet Model” (SPASM) is similar to IMPACTS in purpose, inputs and outputs.  The main difference is that it allows easier evaluation of improvements made at the same time to more than one mode within the travel corridor.  Exhibit 2 displays an example of the type of output measures produced by SPASM for a local bus service improvement alternative.  SPASM, its user guide and a paper describing its application in a case study corridor evaluation are also available on the Related Links page at  GOTOBUTTON BM_2_ www.fhwa.dot.gov/steam.  Go to the Related Links page.    

The “Surface Transportation Efficiency Analysis Model” (STEAM) produces similar outputs as SPASM and IMPACTS, but differs in the following ways: (1) it can be used not only for corridor analysis, but also for systemwide analysis of multiple improvement  projects and/or policies across the region; (2) it can be used for screening-level as well as detailed analysis; and (3) travel demand inputs are needed for the entire region, even if a corridor alternative is being evaluated, and demand inputs are more detailed -- a loaded regional highway network is a required input, and zone-to-zone trips by mode are needed as input rather than “average” corridor trip characteristics (as in IMPACTS and SPASM).  Exhibit 3 displays an example of the type of output measures produced by STEAM for a project involving the establishment of a toll and widening an existing toll-free freeway.  STEAM, its user guide and a paper demonstrating its application are available at  GOTOBUTTON BM_3_ www.fhwa.dot.gov/steam.  

An enhanced version of STEAM (version 2.0) will be released by FHWA in September 2000. STEAM 2.0 will be capable of evaluating equity with regard to mobility benefits and accessibility improvements resulting from transportation projects, programs and plans.  Inputs will include population and employment by traffic analysis zone.  The user will identify zones of interest with disadvantaged populations.  Benefits accruing to travelers in these zones will be estimated by STEAM 2.0 for comparison with benefits to travelers from other zones (i.e., zones with no disadvantaged populations).   Benefits are estimated as changes in the measures of mobility, safety, and accessibility between the Base and Improvement cases, by mode and in aggregate.

Other Special Purpose Evaluation Tools  
SCRITS (SCReening for ITS) is a screening-level spreadsheet analysis tool for estimating the user benefits of Intelligent Transportation Systems (ITS) strategies at the corridor/subarea or system level.  Each individual ITS application requires user input characterizing the ITS alternative and base travel demand.  The primary measures of effectiveness includechanges in vehicle hours of travel (VHT), vehicle miles of travel (VMT),emissions (CO, NOx, HC), vehicle operating costs, energy consumption, accidents, and economic benefit.  Exhibit 4 displays an example of the type of output measures produced by SCRITS for a project involving replacing uncoordinated signals with a computerized signal system.  SCRITS is available from the STEAM website at  GOTOBUTTON BM_4_ www.fhwa.dot.gov/steam.  Go to the Related Links page.  

The ITS Deployment Analysis System (IDAS), like SCRITS, calculates the relative costs and benefits of potential ITS investments either at the corridor/subarea level or the system  (regional network) level.  The difference is that IDAS incorporates more detailed analysis of costs and benefits, and even includes a travel demand model to account for effects of ITS not easily estimated by conventional four-step models.  Inputs, as in SCRITS, are ITS alternative characteristics.  Demand data is provided using outputs from four-step models -- trip tables and loaded highway networks.  Exhibit 5 displays the process used in estimating impacts, benefits and costs, and comparison of alternative ITS investments.  IDAS is currently available through the McTrans Center, e:mail: mctrans@ce.ufl.edu.  Additional information may be obtained from the IDAS website at  GOTOBUTTON BM_5_ www-cta.ornl.gov/cta/research/idas/index.htm.
 GOTOBUTTON BM_6_ 







GradeDec 2000 is a tool for benefit-cost evaluation of highway-rail grade crossing improvements at the corridor level.  Inputs are data on rail conditions, highway conditions, and life-cycle costs of the improvement. The tool explicitly reports the results for each grade crossing and each benefit category (safety, time savings, vehicle operating costs, reduced emissions, network and local benefits), and the present value of benefits and costs of alternatives are compared.  Exhibit 6 displays an example of the type of output measures produced by GradeDec for a project involving highway/rail grade separation   GradeDec 2000 is available from the Federal Railroad Administration’s  web site at: www.fra.dot.gov.  

Tools for Evaluation of Development Effects
Two models, SMITE and SCALDS, have been developed to address land use impacts of transportation, at a sketch-planning level of analysis.   The “Spreadsheet Model for Induced Travel Estimation” (SMITE) is a sketch-planning model which estimates additional highway travel due to development  induced in a corridor as a result of highway expansion and evaluates capacity expansion taking into account this additional travel.  It is useful where MPO travel models have not forecasted the full induced demand effects resulting from new development induced by highway expansion.  Inputs are traffic volumes and capacities on the improved facility and parallel facilities.  Outputs are estimates of induced travel, highway speeds, user benefits, external cost changes and net present value of benefits.  Exhibit 7 displays an example of the results produced by SMITE for a project involving widening of an existing four-lane freeway with an additional lane in each direction.   The three alternative scenarios whose results are displayed in the Exhibit involve differing levels of base corridor traffic prior to the freeway expansion. SMITE and a paper demonstrating its application are available on the Related Links page at  GOTOBUTTON BM_7_ www.fhwa.dot.gov/steam. 

The “Social Cost of Alternative Land Development Scenarios” (SCALDS) model estimates the social cost consequences of combinations of transportation and land use strategies at a sketch-planning level.  Inputs are existing and projected housing mix and regional employment by type, regional aggregate travel projections by mode, and average local (or default national) infrastructure capital and operating unit costs.  Its outputs are monetary and non‑monetary costs associated with urban land development at the metropolitan scale, including costs for transportation, land consumption, water, sewer, schools, air pollution and energy.  Exhibit 8 and 9 display an example of the type of output measures produced by SCALDS for an urban area under two alternative scenarios -- “sprawl” and planned growth. SCALDS and a short paper and report documenting its procedures and demonstrating its application are available on the Related Links page at www.fhwa.dot.gov/steam.      GOTOBUTTON BM_8_ 
Financial Analysis and Transportation Improvement Program Evaluation Tools Under Development  

The “Strategic Cost and Revenue Estimation” (SCARE) model will perform financial analysis at the system level.  Users will be able to conduct analyses to estimate transportation revenues under varying scenarios, and to estimate capital and O&M costs of transit, highway and bikeway projects.  SCARE will be released in October 2000. 

US DOT is also sponsoring development of the “Transportation, Economic & Land Use System” (TELUS) which tracks and monitors TIP projects and evaluates the economic and land-value impacts of these projects. 

Summary
Several new evaluation tools have been developed recently by US DOT to assist in metropolitan transportation decision-making.  Transportation analysts are encouraged to consider using these tools to develop evaluation data for planning, programming and project development.  This paper has provided an overview of the tools and discussed how the tools differ in their capabilities. 
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Exhibit 1.  Summary Output from IMPACTS
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DAILY MOBILITY BENEFITS TO HIGHWAY USERS

Alternative Forecasts for "Base" Travel
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Exhibit 2.  Summary Output from SPASM
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Exhibit 3. Summary Output from STEAM

11) SUMMARY

   Benefits (1000$/yr)                   
TOTAL

      User Benefits                      
983.8

      Revenue Transfers                  
‑55.8

      Fuel Costs 


   0.0

      Non‑Fuel Op. Costs
           
   0.0

      Reduction in External Costs

         Emissions                       
 93.6

         Global Warming                  
 ‑2.6

         Noise                           

 ‑0.7

         Accident                         
 ‑2.4

         Other Mileage Based            
  0.0

         Other Non‑Mileage Based     
  0.0

         Construction Period                 ‑89.5

         Subtotal                          
  1.0

      Total Benefits                            1015.7

   Costs To Public Agencies (1000$/yr)

      Capital Costs                            
537.1

      Public Vehicle Oper. Cost        
286.9

      Other Operating & Maint. Costs  
100.0

      Total Costs to Public Agencies     924.0

   Net Annual Worth (1000$/yr)          91.7

   Benefit‑Cost Ratio                     
  1.10

Exhibit 4.  Summary Output from SCRITS

	ANALYSIS OF TRAFFIC SIGNAL SYSTEMS
	
	

	
	User Input
	Calculated Value

	Date of analysis
	12/11/1998
	

	Analyst
	Register
	

	Description of improvement
	Computerized signal system replacing uncoordinated signals

	
	
	

	TRAFFIC AND TRAVEL
	
	

	Current total weekday VMT on arterials in study area
	200,000

	Current total weekday VHT on arterials in study area
	
	11,086

	Average speed on arterials in study area
	
	18.04

	Percent improvement in avg. speed expected, based on evaluation data
	20%
	

	Avg. speed expected after improvement
	
	21.65

	Total weekday VHT after improvement
	
	9,239

	Time (hrs.) saved per weekday
	
	1,848

	Time (hrs.) saved per year, weekdays only
	
	461,936

	Current no. stops per VMT
	0.5
	

	Current no. stops in study area, average weekday
	
	100,000

	Percent reduction in stops expected
	10%
	

	No. stops eliminated, average weekday
	
	10,000

	ENERGY AND EMISSIONS
	
	

	Annual gallons of fuel saved, weekdays only
	
	50000

	Annual change in weekday CO (tons/year)
	
	-853

	Annual change in weekday Nox (tons/year)
	
	1.30

	Annual change in weekday HC (tons/year)
	
	-103

	ACCIDENTS
	
	

	Current no. annual accidents in study area, weekdays only
	290

	Percent accident reduction 
	
	10%

	No. accidents eliminated per year, weekdays only
	
	29.0

	COSTS AND BENEFITS
	
	

	Annual value of time savings, weekdays only
	
	$6,605,691

	Annual accident savings ($) 
	
	$435,000

	Annual operating cost savings, weekdays only
	
	$62,500

	Total annual dollar benefits, weekdays only
	
	$7,103,191

	Total annual dollar benefits, full week
	
	$9,640,847

	Installation cost
	$1,000,000
	

	Service life (years)
	10
	

	Annual operating/maintenance cost
	$100,000
	

	Savings in agency labor costs
	$20,000
	

	Annualization factor
	
	0.142

	Total annualized cost
	
	$222,000

	Annualized benefits (weekday only) minus annualized cost
	
	$6,881,191

	Annualized benefits (full week) minus annualized cost
	
	$9,418,847

	Benefit/cost ratio, weekday
	
	32.0

	Benefit/cost ratio full week
	
	43.4
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Exhibit 5.  Process used for Evaluation in IDAS

Exhibit 6.  Summary Output from GradeDec 2000
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Exhibit 7.  Summary Output from SMITE
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Net present value at

opening yr

 $    14,077,037.78

 $    (52,074,719.28)

 $    146,013,971.41

 $  (273,616,853.82)



Exhibit 8.  Summary Output from SCALDS
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1,950

  Induced Traffic
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0

0

0

0

0

882

  Total

-1,168

0
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User Benefits ($)

3,267
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-85
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111

0

0

18

Emissions ($)

  HC

-70

-3

-3

28

0

0

-48

  CO

-1,252

-53

-49

405

0

0

-949

  NOX

-65

6

1

186
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0

129
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-1,386

-50

-51

619

0

0

-868

Other External Costs ($)

-2,872

0

0

168

0

0

-2,704

Public Veh. Oper. Costs ($)

0

0

0

15,951

0

0

15,951

SUMMARY OF ANNUAL BENEFITS AND COSTS

 (THOUSANDS OF DOLLARS PER YEAR)

  User Benefits

9,422

  Costs to Public Agencies

    Capital Costs

3,789

    Vehicle Operating Costs

3,988

    Other O & M Costs

0

    Subtotal

7,777

  External Costs

    Pollution

-217

    Other External Costs

-676

    Subtotal

-893

  Revenue Transfers

0

  Net Benefits (or costs)

2,538

Benefit/Cost Ratio

1.33



Exhibit 8.  Summary Output from SCALDS (contd.)
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