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Traffic congestion is one of the most enduring and vexing public concerns in most of the large metropolitan areas in the United States.  It affects everyone.  Whether people are going to work, delivering products, taking a vacation, or going to the grocery store, people’s life and livelihood is impacted by traffic congestion.  Congestion impacts distribution of goods and services, inflicts economic costs, and impacts quality of life.  Congestion can affect metropolitan competitiveness in attracting businesses and investments.  More specifically, congestion results in various social, economic and environmental impacts including: 

1. Increased travel time for personal travel 

2. Increased travel time for business travel and freight shipping
3. Increased vehicle operating expenses
4. Shipper/recipient productivity loss
5. Indirect (downstream) productivity loss
6. Adverse environmental impacts such as air pollution
7. Local income/economic loss due to lost opportunities to attract new businesses

This document does not attempt to address all these items.  It focuses on assessing value of time lost in congestion and vehicle operation costs resulting from congestion (Items 1, 2 and 3 above).

In 2003, the Urban Planning Office of Washington State Department of Transportation (WSDOT) conducted a study on cost of congestion.  The study included a literature search and a survey of other state DOTs.  The study revealed that tying value of time to average wage rate is a common practice. 

For Passenger travel, analysis of twenty studies conducted since 1960 show a value of travel time range from 50 to 75 percent of the average wage rate.  Responses from survey of other state DOTs indicated that they used values ranging from $9 to $16 per hour for passenger travel (in 2002 dollars).  HERS-ST and STEAM, two models developed by Federal Highway Administration (FHWA) for use in evaluating transportation projects used $19.23/hour (including vehicle operation cost in 2002 dollars) and 50% of average wage rate respectively.
For truck traffic, both literature search and survey revealed that using full wage rate plus fringe benefits of truck drivers to be a consistent approach.  Based on that study, the Urban Planning Office recommended using 50% of average wage rate for estimating cost of delay for passenger travel and full wage rate plus fringe benefits for estimating direct cost of delay to truck travel. 

Traffic congestion and roadway closures make trips longer in terms of travel time or travel distance, or both.  The cost of traffic congestion can be estimated based on increased travel time and/or increased travel distance.    

Since 2003, the Urban Planning Office has performed annual update to the cost of delay values based on the prior year data.  Tables 1 and 2 document the recommended values for the 2008 update.  These values will be continuously updated on an annual basis.  The detailed values for vehicle operation cost (including both trucks and passenger vehicles) and average wage rates for both statewide and Central Puget Sound Region are shown in the appendices.  Appendix A provides information on passenger vehicles, and Appendix B covers trucks.
Table 1: Recommended Hourly-Based Travel Cost Estimation ($/hour in 2008$).
	Type of Cost
	Central Puget Sound
	Statewide

	
	Auto
	Truck
	Auto
	Truck

	
	
	Light1
	Heavy2
	Mixed
	
	Light1
	Heavy2
	Mixed

	Vehicle Operation
	9.5
	33.8
	48.0
	36.6
	9.5
	33.8
	48.0
	36.6

	Travel Time
	12.4
	20.8
	27.7
	22.2
	11.2
	20.5
	26.8
	21.8

	Total
	21.9
	54.6
	75.7
	58.8
	20.7
	54.3
	74.8
	58.4


There are situations where mileage based approach might be more applicable.  
Trucking Cost Update

The Freight Systems Division and Urban Planning Office are using a new methodology to calculate the truck operational costs.  In 2008, American Transportation Research Institute (ATRI) conducted a study that included mileage based approach toward estimating trucking cost.
  The study, “An Analysis of the Operational Costs of Trucking”, is available upon request from ATRI and a summary of the research is available online athttp://www.atri-online.org/research/results/economicanalysis/Operational_Costs_OnePager.pdf.  It drew its findings from a survey to a cross-section of for-hire motor carriers, representing the predominant sectors of the industry. Carriers of different sizes and regions of operation were included. Survey responses were aggregated and analyzed to get costs per mile. 

Table 2 below was developed based on ATRI’s study.  Some of the national data recommended by ATRI was replaced with local data to customize the results for the State of Washington (see Appendix C for data sources).  This increases the accurate portrayal of costs for trucking in the state.  If data is available, the values can be further refined for specific regions within the state, as shown below for Central Puget Sound.
Table 2: Recommended Mileage-Based Travel Cost Estimation ($/mile in 2008$).

	Type of Cost
	Central Puget Sound
	Statewide

	
	Auto
	Truck
	Auto
	Truck

	
	
	Light1
	Heavy2
	Mixed
	
	Light1
	Heavy2
	Mixed

	Vehicle Operation
	0.21
	0.66
	0.94
	0.72
	0.21
	0.66
	0.94
	0.72

	Travel Time
	0.28
	0.41
	0.55
	0.44
	0.25
	0.41
	0.54
	0.43

	Total
	0.49
	1.07
	1.49
	1.16
	0.46
	1.07
	1.48
	1.15


1 Platform trucks, delivery vans or super-duty pickups with GVW of 26,000 pounds or less.
2 Large trucks or tractor-trailer combinations with GVW more than 26,000 pounds.
Vehicle operation cost estimation was based on a number of assumptions.  These include:

· The average operation speed of trucks and autos are 50 mph and 45 mph (assumed maximum throughput speed), respectively.

· Data for truck/trailer lease or purchase payments, repair and maintenance cost, truck insurance premium, tire cost, licensing and overweight-oversize permit cost, and driver bonus payments are the national averages obtained from national sources, local data are recommended if available.
· Value of time of truck driver is considered to be 100% of average truck driver wage rate plus benefits (30% of wage rate) and bonus payments.
· Value of time of auto driver/passenger is considered to be 50% of average wage rate for all covered employment classifications. 
· Latest data for statewide average wage rate was available for 2007; 2008 data was derived using an increase in Consumer Price Index (from 2007 to 2008) of 3.4 percent.
· Due to lack of local data, fuel efficiency of autos, repair and maintenance cost, and tire cost were taken from national sources (Your Driving Cost, by AAA, 2007, http://www.aaaexchange.com/Assets/Files/20073261133460.YourDrivingCosts2007.pdf.)
· Auto purchase payments and depreciation, auto insurance and license, registration & taxes are not considered as operating cost since these costs are incurred irrespective of vehicle use.

It is imperative to mention that the methodology applied to estimate congestion cost rates accounts for direct operating costs only. In general, estimating passenger travel cost is more straightforward than estimating trucking cost because trucking costs can be calculated separately for light- and heavy trucks when truck composition data is available.  For this matter, the following section focuses on estimating direct trucking cost.   
Estimating Trucking Cost, How to Decide Which Set of Cost Data to Use?
When analyzing a subarea, a region or the entire state with no specific data for light and heavy truck percentages, hourly-based operation costs of mixed trucks are recommended.  

For corridor analyzes, it is recommended to use hourly-based costs except for incidents where either hourly-based or mileage-based costs or sometimes both may be used.  If no alternative routes are available to get around an incident location, hourly-based costs should be used.  If detour routes are available to bypass an incident location, mileage-based costs may be used. Mileage-based may be used in conjunction with hourly-based approach if both additional travel distance and travel time can be estimated.  Table 3 shows recommended methodology to apply for various types of situations.       

Table 3: Recommended Methodology for Estimating Truck Travel Cost.
	Project Type
	Mileage-Based
	Hourly-Based

	
	Light

Truck
	Heavy

Truck
	Mixed

Truck
	Light

Truck
	Heavy

Truck
	Mixed

Truck

	Statewide
	
	
	
	
	
	√

	Regionwide
	
	
	
	
	
	√

	Subarea
	
	
	
	
	
	√

	Corridor
	
	
	
	
	
	

	Widening
	
	
	
	√
	√
	

	Incidents
	√
	√
	
	√
	√
	

	Recurring Congestion
	
	
	
	√
	√
	


Application Examples

How to apply an appropriate methodology and cost values for estimating trucking costs of roadway congestion or closure?  This section provides some simple examples of how to estimate trucking cost in various situations.
Example 1: How to Use Cost of Trucking in a Planning Study?

Often planning studies are conducted to estimate system-wide impacts of transportation projects or policy changes.  How can system-wide trucking cost be estimated?  Let’s assume a statewide policy change results in 500 hours reduction of truck travel time a day.  Calculations of the potential cost savings from truck operations follow:

Truck travel time saved per day = 500 hours

Statewide average cost of truck travel (from Table 1) = $58.4/hour

Daily cost savings from truck operations = 500 hours*$58.4/hour = $29,200 

Example 2: How to Estimate Direct Trucking Cost of Congestion for a Corridor?

Suppose a 10-mile segment of a corridor located in the Central Puget Sound area is being evaluated for widening. Also suppose the corridor carries 130,000 ADT, of which 75,000 vehicles travel in the AM/PM peak, congested periods, and it is a major freight route with 8% of ADT heavy trucks and 7% light trucks.  Through travel delay analysis, the widening project is expected to reduce average travel time in the peak periods from 30 minutes to 25 minutes per trip (assume travel time reduction in the off peak periods are negligible). How much would be the potential cost savings from truck operations?  Simple calculations follow:
Number of heavy trucks benefit from the project = 75,000*8/100 = 6,000
Number of light trucks benefit from the project = 75,000*7/100 = 5,250

Travel time saved by each truck trip = 30 – 25 = 5 minutes
Time saved by all heavy trucks in a day = 6,000*5 = 30,000 minutes = 500 hours
Time saved by all light trucks in a day = 5,250*5 = 26,250 minutes = 438 hours
Average cost of heavy truck travel in Central Puget Sound (from Table 1) = $75.7/hour
Average cost of light truck travel in Central Puget Sound (from Table 1) = $54.6/hour
Daily cost savings from heavy truck operations = 500 hours*$75.7/hour = $37,850 

Daily cost savings from light truck operations = 438 hours *$54.6/hour = $23,915
Total trucking cost savings = $37,850 + $23,915 = $61,765/day
Alternately, cost savings for each individual hour of a day can be estimated and summed together to obtain daily savings from truck operations if travel delay reduction for each hour can be estimated.  Passenger travel cost savings due to travel delay reduction can be estimated and added to the truck savings to obtain total direct benefit of the project. Once daily savings are estimated, annual numbers can be derived by multiplying the daily value with 260 (number of weekdays in a year).
Example 3: How to Estimate Direct Trucking Cost of Road Closure?

Suppose a key state route carrying an average of 70,000 vehicles a day is closed due to an incident and traffic is being rerouted to a different roadway resulting in a travel distance increase of 100 miles.  Also, in this example, let’s suppose that there are 9% heavy trucks and 5% light trucks in the vehicle mix.  How much would be the potential cost increase of truck operations if detour route has the same average speed as on the main route?  Simple calculations follow:

Number of heavy trucks per day = 70,000*9/100 = 6,300

Number of light trucks per day = 70,000*5/100 = 3,500

Additional distance traveled by each truck = 100 miles

Average cost of heavy truck travel in Washington (from Table 2) = $1.48/mile

Average cost of light truck travel in Washington (from Table 2) = $1.07/mile

Additional cost incurred by each heavy truck = 100 miles*$1.48/mile = $148
Additional cost incurred by each light truck = 100 miles*$1.07/mile = $107
Daily additional cost incurred by all heavy trucks = $148*6,300 = $932,400
Daily additional cost incurred by all light trucks = $107*3,500 = $374,500
Total additional trucking cost = $932,400 + $374,500 = $1,306,900/day.
Remarks
Since these cost rates are based on an average operating speed, use of these data for the analysis of congested conditions with lower operating speeds then the average speed would not be appropriate.  Instead, congested condition analysis needs project/location and time of day specific speed data as well as operating costs related to the congested speed.  For such corridor analyzes, it is recommended to use established WSDOT procedures to estimate travel delay for each hour of a day and apply hourly-based costs. 
The examples provided illustrated above are for some very simple situations. Actual situations are usually much more complicated and require extra care and additional detail to develop sound estimates. Project offices are advised to consult with the Freight Office or the Urban Planning Office for detailed benefit cost analysis.
For more complex examples and elaborated analysis, please refer to “Freight Transportation Economic Impact Assessment of the I-5 and I-90 Closures in 2007-2008” study report.  This study was initiated by WSDOT Freight Systems Division and the Research Office.  A brief summary of this report can be viewed by clicking the following link.

http://www.wsdot.wa.gov/NR/rdonlyres/D86EBEBE-6065-449C-8074-440E21A1FFDA/0/I5I90ImpactAssessment_61008Draft2_web.pdf
More detailed report of the storm-related closure of I-5 and I-90 may be found at http://www.wsdot.wa.gov/NR/rdonlyres/8FCFF2CF-4ACC-461A-96A6-AA310CCF6050/0/WSDOT_I5_90ClosuresFinalReport.pdf
APPENDIX A
Table A-1: Average Wage Rate for King, Pierce and Snohomish Counties.
	Year
	$/hour

	1990
	11.72

	2000
	19.66

	2003
	19.43

	2005
	20.25

	2006
	21.32

	2007
	24.07

	2008*
	24.88


*2008 data was derived from 2007 data using 3.4% increase in Consumer Price Index from
                                   http://www.workforceexplorer.com/cgi/databrowsing/localAreaProfileQSResults.asp?selectedarea=King+County&selectedindex=17&menuChoice=localAreaPro&state=true&geogArea=5304000033&countyName=
Table A-2: The Washington State Average Wage Rate.

	Year
	$/hour

	1990
	10.88

	2000
	17.81

	2003
	18.76

	2005
	19.39

	2006
	20.42

	2007
	21.64

	2008* 
	22.38


* 2008 data was derived from 2007 data using 3.4% increase in Consumer Price Index from                                   http://www.workforceexplorer.com/cgi/databrowsing/localAreaProfileQSResults.asp?selectedarea=King+County&selectedindex=17&menuChoice=localAreaPro&state=true&geogArea=5304000033&countyName=
Table A-3: Average Auto Operation Cost in Washington State.

	 
	$/mile
	$/hour

	Vehicle-Based
	 
	 

	    Fuel cost (excluding taxes)
	0.121
	5.44

	    Fuel taxes
	0.023
	1.05

	    Engine oil change
	0.012
	0.53

	    Repair and maintenance
	0.049
	2.205

	    Tire cost
	0.007
	0.315

	    Tolls
	0
	0

	    Sub Total
	0.21
	9.53

	Driver/Passenger-Based
	
	

	    50% of average wage rate
	0.25
	11.19

	    Sub Total
	0.25
	11.19

	Total Expense
	0.46
	20.72


Table A-4: Input Values for Average Auto Operation Cost in Washington State.

	Description of Input Variables
	Unit
	Value

	Average auto speed
	mph
	45

	2008 state fuel tax per gallon of gasoline
	¢/g
	37.5

	2008 federal fuel tax per gallon of gasoline
	¢/g
	18.4

	Average fuel efficiency of cars
	mpg
	24

	2008 average gasoline price (including taxes)
	$/g
	3.46

	2008 statewide average wage rate
	$/hour
	22.38

	Engine oil change interval
	miles
	3,000

	Cost of engine oil change
	$
	35

	Repair and maintenance cost
	¢/mile
	4.9

	Tire cost
	¢/mile
	0.7


Table A-5: Average Auto Operation Cost in Central Puget Sound Region.

	 
	$/mile
	$/hour

	Vehicle-Based
	 
	 

	    Fuel cost (excluding taxes)
	0.121
	5.44

	    Fuel taxes
	0.023
	1.05

	    Engine oil change
	0.012
	0.53

	    Repair and maintenance
	0.049
	2.205

	    Tire cost
	0.007
	0.315

	    Tolls
	0
	0

	    Sub Total
	0.21
	9.53

	Driver/Passenger-Based
	
	

	    50% of average wage rate
	0.28
	12.44

	    Sub Total
	0.28
	12.44

	Total Expense
	0.49
	21.97


Table A-6: Input Values for Average Auto Operation Cost in Central Puget Sound Region.

	Description of Input Variables
	Unit
	Value

	Average auto speed
	mph
	45

	2008 state fuel tax per gallon of gasoline
	¢/g
	37.5

	2008 federal fuel tax per gallon of gasoline
	¢/g
	18.4

	Average fuel efficiency of cars
	mpg
	24

	2008 average gasoline price (including taxes)
	$/g
	3.46

	2008 Puget Sound Region average wage rate
	$/hour
	24.88

	Engine oil change interval
	miles
	3,000

	Cost of engine oil change
	$
	35

	Repair and maintenance cost
	¢/mile
	4.9

	Tire cost
	¢/mile
	0.7


APPENDIX B

Table B-1: Average Light Truck Operation Cost in Washington State.
	 
	$/mile
	$/hour

	Vehicle-Based
	 
	 

	    Fuel cost (excluding taxes)
	0.196
	9.80

	    Fuel taxes
	0.038
	1.90

	    Engine oil change
	0.012
	0.62

	    Truck/trailer lease or purchase payments
	0.206
	10.72

	    Repair and maintenance
	0.092
	4.79

	    Truck insurance premium
	0.06
	3.12

	    Tire cost
	0.03
	1.56

	    Licensing and overweight-oversize permits
	0.024
	1.25

	    Tolls
	0
	0

	    Sub Total
	0.66
	33.76

	Driver-Based
	 
	 

	    Driver pay
	0.287
	14.36

	    Driver benefits
	0.086
	4.31

	    Driver bonus payments
	0.036
	1.87

	    Sub Total
	0.409
	20.54

	Total Expense
	1.07
	54.30


Table B-2: Input Values for Average Light Truck Operation Cost in Washington State.
	Description of Input Variables
	Unit
	Value

	Average truck speed
	mph
	50

	2008 state fuel tax per gallon of gasoline
	¢/g
	37.5

	2008 federal fuel tax per gallon of gasoline
	¢/g
	18.4

	2008 state fuel tax per gallon of diesel
	¢/g
	37.5

	2008 federal fuel tax per gallon of diesel
	¢/g
	24.4

	Average fuel efficiency of gasoline light trucks
	mpg
	13

	Average fuel efficiency of diesel light trucks
	mpg
	19

	2008 average gasoline price (including taxes)
	$/g
	3.46

	2008 average diesel price (including taxes)
	$/g
	3.79

	% of light trucks that use gasoline
	%
	52

	2008 statewide light truck driver average wage
	$/hour
	14.36

	Driver benefit
	%
	30

	Engine oil change interval (gasoline truck)
	miles
	5,000

	Engine oil change interval (diesel truck)
	miles
	10,000

	Cost of engine oil change (gasoline truck)
	$
	50

	Cost of engine oil change (diesel truck)
	$
	150


Table B-3: Average Heavy Truck Operation Cost in Washington State.
	 
	$/mile
	$/hour

	Vehicle-Based
	 
	 

	    Fuel cost (excluding taxes)
	0.423
	21.14

	    Fuel taxes
	0.083
	4.13

	    Engine oil change
	0.027
	1.33

	    Truck/trailer lease or purchase payments
	0.206
	10.72

	    Repair and maintenance
	0.092
	4.79

	    Truck insurance premium
	0.06
	3.12

	    Tire cost
	0.03
	1.56

	    Licensing and overweight-oversize permits
	0.024
	1.25

	    Tolls
	0
	0

	    Sub Total
	0.94
	48.04

	Driver-Based
	 
	 

	    Driver pay
	0.384
	19.2

	    Driver benefits
	0.115
	5.76

	    Driver bonus payments
	0.036
	1.87

	    Sub Total
	0.535
	26.83

	Total Expense
	1.48
	74.87


Table B-4: Input Values for Average Heavy Truck Operation Cost in Washington State.
	Description of Input Variables
	Unit
	Value

	Average truck speed
	mph
	50

	2008 state fuel tax per gallon of diesel
	¢/g
	37.5

	2008 federal fuel tax per gallon of diesel
	¢/g
	24.4

	Average fuel efficiency of heavy trucks
	mpg
	7.5

	2008 average diesel price (including taxes)
	$/g
	3.79

	2008 statewide heavy truck driver average wage
	$/hour
	19.20

	Driver benefit
	%
	30

	Engine oil change interval
	miles
	15,000

	Cost of engine oil change
	$
	400


Table B-5: Average Mixed Truck Operation Cost in Washington State.
	Hourly-Based
	Light Truck
	Heavy Truck
	Weighted Average

	Vehicle operating cost ($/hour)
	33.76
	48.04
	36.62

	Driver payment ($/hour)
	20.54
	26.83
	21.80

	Total Expenses ($/hour)
	54.30
	74.87
	58.42

	Ratio of Trucks
	80
	20
	-

	 
	 
	 
	 

	Mileage-Based
	Light Truck
	Heavy Truck
	Weighted Average

	Vehicle operating cost ($/mile)
	0.66
	0.94
	0.72

	Driver payment ($/mile)
	0.41
	0.54
	0.43

	Total Expenses ($/mile)
	1.07
	1.48
	1.15

	Ratio of Trucks
	80
	20
	-


Table B-6: Average Light Truck Operation Cost in Central Puget Sound Region.
	 
	$/mile
	$/hour

	Vehicle-Based
	 
	 

	    Fuel cost (excluding taxes)
	0.196
	9.80

	    Fuel taxes
	0.038
	1.90

	    Engine oil change
	0.012
	0.62

	    Truck/trailer lease or purchase payments
	0.206
	10.72

	    Repair and maintenance
	0.092
	4.79

	    Truck insurance premium
	0.06
	3.12

	    Tire cost
	0.03
	1.56

	    Licensing and overweight-oversize permits
	0.024
	1.25

	    Tolls
	0
	0

	    Sub Total
	0.66
	33.76

	Driver-Based
	 
	 

	    Driver pay
	0.291
	14.54

	    Driver benefits
	0.087
	4.36

	    Driver bonus payments
	0.036
	1.87

	    Sub Total
	0.414
	20.77

	Total Expense
	1.07
	54.54


Table B-7: Input Values for Average Light Truck Operation Cost in Central Puget Sound Region.
	Average truck speed
	mph
	50

	2008 state fuel tax per gallon of gasoline
	¢/g
	37.5

	2008 federal fuel tax per gallon of gasoline
	¢/g
	18.4

	2008 state fuel tax per gallon of diesel
	¢/g
	37.5

	2008 federal fuel tax per gallon of diesel
	¢/g
	24.4

	Average fuel efficiency of gasoline light trucks
	mpg
	13

	Average fuel efficiency of diesel light trucks
	mpg
	19

	2008 average gasoline price (including taxes)
	$/g
	3.46

	2008 average diesel price (including taxes)
	$/g
	3.79

	% of light trucks that use gasoline
	%
	52

	2008 Puget Sound Region light truck driver average wage
	$/hour
	14.54

	Driver benefit
	%
	30

	Engine oil change interval (gasoline truck)
	miles
	5,000

	Engine oil change interval (diesel truck)
	miles
	10,000

	Cost of engine oil change (gasoline truck)
	$
	50

	Cost of engine oil change (diesel truck)
	$
	150


Table B-8: Average Heavy Truck Operation Cost in Central Puget Sound Region.
	 
	$/mile
	$/hour

	Vehicle-Based
	 
	 

	    Fuel cost (excluding taxes)
	0.423
	21.14

	    Fuel taxes
	0.083
	4.13

	    Engine oil change
	0.027
	1.33

	    Truck/trailer lease or purchase payments
	0.206
	10.72

	    Repair and maintenance
	0.092
	4.79

	    Truck insurance premium
	0.06
	3.12

	    Tire cost
	0.03
	1.56

	    Licensing and overweight-oversize permits
	0.024
	1.25

	    Tolls
	0
	0

	    Sub Total
	0.94
	48.04

	Driver-Based
	 
	 

	    Driver pay
	0.398
	19.88

	    Driver benefits
	0.119
	5.96

	    Driver bonus payments
	0.036
	1.87

	    Sub Total
	0.553
	27.71

	Total Expense
	1.50
	75.75


Table B-9: Input Values for Average Heavy Truck Operation Cost in Central Puget Sound Region.
	Description of Input Variables
	Unit
	Value

	Average truck speed
	mph
	50

	2008 state fuel tax per gallon of diesel
	¢/g
	37.5

	2008 federal fuel tax per gallon of diesel
	¢/g
	24.4

	Average fuel efficiency of heavy trucks
	mpg
	7.5

	2008 average diesel price (including taxes)
	$/g
	3.79

	2008 Puget Sound Region heavy truck driver average wage
	$/hour
	19.88

	Driver benefit
	%
	30

	Engine oil change interval
	miles
	15,000

	Cost of engine oil change
	$
	400


Table B-10: Average Mixed Truck Operation Cost in Central Puget Sound Region.
	Hourly-Based
	Light Truck
	Heavy Truck
	Weighted Average

	Vehicle operating cost ($/hour)
	33.76
	48.04
	36.62

	Driver payment ($/hour)
	20.77
	27.71
	22.16

	Total Expenses ($/hour)
	54.54
	75.75
	58.78

	Ratio of Trucks
	80
	20
	-

	 
	 
	 
	 

	Mileage-Based
	Light Truck
	Heavy Truck
	Weighted Average

	Vehicle operating cost ($/mile)
	0.66
	0.94
	0.72

	Driver payment ($/mile)
	0.41
	0.55
	0.44

	Total Expenses ($/mile)
	1.07
	1.50
	1.16

	Ratio of Trucks
	80
	20
	-


APPENDIX C
Table C-1: Sources of Data Used in the Estimates.

	Data
	Source

	Statewide average wage rate
	WA State Employment Security Department

	Statewide average wage rate – light truck drivers
	WA State Employment Security Department

	Statewide average wage rate – heavy truck drivers
	WA State Employment Security Department

	Puget Sound Region average wage rate – light truck drivers
	WA State Employment Security Department

	Puget Sound Region average wage rate – heavy truck drivers
	WA State Employment Security Department

	Truck driver benefit
	WSDOT Freight Systems Division

	Truck driver bonus payments
	ATRI Operation Analysis Report 2008

	Consumer Price Index
	WA State Employment Security Department

	
	

	Average gasoline price
	Energy Information Administration (EIA)

	Average diesel price
	Energy Information Administration (EIA)

	State fuel tax
	WSDOT Strategic Planning and Programming

	Federal fuel tax 
	WSDOT Strategic Planning and Programming

	
	

	Truck mix (% light truck, % heavy truck)
	Washington State Department of Licensing

	% of light trucks that use gasoline
	Washington State Department of Licensing

	Average fuel efficiency of gasoline powered light trucks
	Energy Information Administration (EIA)

	Average fuel efficiency of diesel powered light trucks
	Energy Information Administration (EIA)

	Average fuel efficiency of heavy trucks
	National Commission on Energy Policy

	
	

	Truck engine oil change interval
	AMSOIL and AnswerBag website

	Cost of truck engine oil change
	WSDOT Freight Systems Division

	Truck/trailer lease or purchase payments
	ATRI Operation Analysis Report 2008

	Truck Repair and maintenance cost
	ATRI Operation Analysis Report 2008

	Truck insurance premium
	ATRI Operation Analysis Report 2008

	Truck tire cost
	ATRI Operation Analysis Report 2008

	Cost of truck licensing and overweight-oversize permits
	ATRI Operation Analysis Report 2008

	
	

	Average fuel efficiency of autos
	2007 AAA Report (Your Driving Costs)

	Auto repair and maintenance cost
	2007 AAA Report (Your Driving Costs)

	Auto tire cost
	2007 AAA Report (Your Driving Costs)


� ATRI is a non-profit part of the American Trucks Associations.


� The same occupational wage data is also available in more detail and different report formats from The Occupational Employment Statistics (OES) program at the federal Bureau of Labor Statistics (http://www.bls.gov/OES/). The Employment Security Department of Washington State participates in the OES program. The program produces employment and wage estimates for over 800 occupations. These are estimates of the number of people employed in certain occupations, and estimates of the wages paid to them. Self-employed persons are not included in the estimates. These estimates are available for the nation as a whole, for individual States (including Washington), and for metropolitan areas; national occupational estimates for specific industries are also available.
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