Review of the Virginia Department of Transportation’s

GASB 34 Infrastructure Valuation 

The Virginia Department of Transportation has valued the infrastructure asset inventory of the Commonwealth at $7,730,443,449 net of accumulated depreciation of $7,023,130,587 and including work in progress of $2,606,859,161.  The Department of Transportation (VDOT) will use the Depreciation Method for infrastructure.  

The Office of the Auditor of Public Accounts has reviewed VDOT’s methodology and initial capitalization amounts for infrastructure and found them reasonable.  A brief description of VDOT’s methods follows below.  More detailed information can be obtained from VDOT’s website at www.virginiadot.org/business/gasb34-welcome.asp
Infrastructure ownership

VDOT has determined that the Commonwealth will capitalize the primary road system, the secondary road system, the interstate road system, state maintained bridges (including culverts) and tunnels, and the value of the land under these systems (Right of Way).  VDOT has jurisdiction, control and clear ownership over the primary and interstate road systems.  While VDOT has the jurisdiction and control over the secondary road system, ownership
 is not clear in many cases.  However, the Commonwealth will capitalize the secondary road system since VDOT has primary responsibility for the maintenance of these systems.  VDOT based its determination of ownership on guidance from GASB.  The GASB 34 Implementation Guide (p. 67 Q 286) states: “When ownership is unclear, the government with primary responsibility for managing an infrastructure asset should report the asset.”  VDOT will not capitalize the urban road system; the cities and towns should capitalize urban roads.  Once construction is completed on an urban road it is deeded to the city or town.  In addition, although VDOT provides funds for the maintenance of the urban system, the localities perform the actual maintenance.  Therefore, VDOT will not capitalize the urban system.  VDOT has provided information on their website under the Municipality Infrastructure section to assist localities in determining the value of their urban roads.  The information includes mileage reports by locality for roads and structures.  VDOT has also calculated the average cost per line mile of the urban road system which has been included on their website at www.virginiadot.org/business/Gasb34-methodology.asp.  The remainder of this document focuses on VDOT’s methodology for valuing inventory the Commonwealth will capitalize and report.  However, the methodology can also be applied to the urban system.   

CAPITALIZATION

VDOT has made the following decisions regarding the capitalization of infrastructure inventory:

· All infrastructure capitalized by the state is categorized into two networks:

· Road Inventory Network:

The Road Inventory network includes the following subsystems:

· Interstate Highway System

· Primary Road System

· Secondary Road System

· Tunnels and Bridges (including culverts)

VDOT valued total Road Inventory Network assets at $11,435,816,976 with accumulated depreciation of $7,023,130,587 for a net capitalizable value of $4,412,686,389 at June 30, 2000.

· Right of Way Network:

Right of Way represents the cost of the land under and beside the roads.  It is real property not subject to depreciation and therefore is classified as a separate network.  VDOT valued the Right of Way Network at $710,897,899 at June 30, 2000.

· VDOT determined the historical value of all roads using lane miles.  Where actual lane miles were not known, VDOT used an estimate based on a ratio of known lane miles to road miles.  Going forward, VDOT will capitalize the actual costs of the roadway network.  These costs are already captured and categorized in their financial information system.

· VDOT established a capitalization policy for infrastructure.  VDOT plans to capitalize all construction costs and those maintenance costs that are restorative in nature as defined by the activity code in VDOT's financial system.  More information about VDOT’s capitalization policy is available on their website at  www.virginiadot.org/business/Gasb34-maintenace_capitalization.asp.

INITIAL INVENTORY VALUE

Road Inventory Network Valuation

VDOT's inventory valuation for the road systems is based on lane miles.  Due to numerous federal reporting requirements, VDOT maintains detailed records on the Commonwealth's roads and bridges in their Highway Traffic Records Inventory System (HTRIS).  VDOT used the information in this system as the basis for determining the number of lane miles of roads and the length of bridges and tunnels for the Roadway Network.  We consider the data contained in HTRIS to be reliable.

For each of the road systems, VDOT began with a listing of miles added per year to the systems.  The Mileage Tables, which VDOT publishes annually using HTRIS data, contain the accumulated mileage per year by surface widths (i.e. four lanes, three lanes, two lanes, etc.).  To calculate the inventory per year, the miles of each lane type are multiplied by the applicable number of lanes and added together to arrive at cumulative lane miles per year.  Cumulative lane miles for each year are subtracted from cumulative lane miles for the previous year to determine lane miles added per year.  VDOT calculated road inventory value by subtracting bridge miles, which were included in the mileage data, and multiplying the number of lane miles added per year by a construction cost estimate (described below) and then deflating the cost for each year using a deflation factor based on the Consumer Price Index (CPI).

Example (Primary System):

1.  There were 116 lane miles added to the Interstate system in 1962

2.  Subtract bridge miles added: 116 - 2 = 114

3.  Multiply result (2) by average construction cost: 114  x  768,627 = $87,623,478

4.  Deflate using CPI deflation factor: 87,623,478  x  .176334107 = $15,451,008

Primary system lane miles 

VDOT used actual lane miles.  VDOT has lane mile information dating back to 1938 for the primary system.  

Interstate system lane miles

The Interstate system was created in 1957.  VDOT mileage tables contain data on interstate miles from 1958 to 1999, but lane mile data is only available beginning in 1975.  To arrive at an estimate of the number of lane miles added per year from 1958 until 1975, VDOT calculated the ratio of lane miles to road miles at 1975.  Actual lane miles added each year between 1958 and 1975 are multiplied by the ratio to arrive at projected annual lane miles for those years.
Secondary system lane miles
The Byrd Act created the secondary system in 1932.  VDOT has mileage data dating back to 1932, but lane mile information is only available beginning in 1975.  As with the primary system lane miles, VDOT used a calculated ratio to project annual lane miles from 1932 to 1975.

Bridge Inventory Valuation

VDOT obtained bridge data from the Structure Inventory Database in the HTRIS system.  To meet federal reporting requirements, VDOT must annually inspect and perform a condition assessment for each of Virginia's 12,419 bridges.  As with Road Inventory, VDOT's federal funding is tied to the bridge data reported to the federal government.  We consider the information contained in HTRIS (structure lengths and areas by year and by system by year) reliable.

To determine the average cost per square foot for bridges, VDOT gathered data on all bridges constructed during the period from 1990-2000 (over 600 bridges).  VDOT chose this period due to the relatively stable economy and low inflation rate experienced during the decade.  VDOT plotted the cost per square foot and determined an average cost of $75.00 per square foot.  In addition, VDOT analyzed a project awarded in October 2000; the average cost per square foot was $77.29.  VDOT used the same methods to determine culvert costs per square foot ($100).  

VDOT multiplied the bridge and culvert lengths (in feet) obtained from HTRIS per road system per year by the cost estimates to arrive at a current value per year per system.  VDOT then deflated these values using the appropriate CPI deflation factor per year.  VDOT summed the deflated values to arrive at a total inventory value per year.  

VDOT is valuing tunnels based on historical cost.

Right of Way Network Inventory Valuation

VDOT's first step in valuing Right of Way (ROW) was determining a weighted average assessed value per acre of land in the Commonwealth.  VDOT asked each of its nine districts to provide an average assessed value per acre for each county within that district.  These average values were used to compute a "weighted value per acre", which was then used to estimate the Right of Way Inventory value for the Commonwealth as a whole. 

The VDOT District Right of Way Managers, or their designees, contacted the Commissioner of Revenue, the Circuit Court Clerk Offices, and Assessor's Office, as applicable.  They obtained total land values from the Land Books for fiscal year 2000 by county.  Square miles per county were obtained from VDOT's county roadway maps.  The square miles were converted to acres (640 acres = one square mile) for total acres of land in the locality.  The total dollar land value obtained from the land books was then divided by the acres of land to arrive at the average assessed value per acre.  (See Right of Way Land Values.xls).

VDOT obtained the secondary system miles per county (broken down by district) from the December 31, 1999 Mileage Tables.  To arrive at a weighted average figure for FY 00, VDOT multiplied the number of secondary road miles per county times the average assessed value per acre.  This was done for each county.  The assessed values were then totaled and divided by the total number of miles in the secondary system to arrive at the weighted value per acre of $13,608 for the Commonwealth.

As part of our review, we recalculated the weighted value per acre using acres, rather than miles, as the multiplier.  The result was the same value per acre.  Because the miles were used as a weight factor, and not to obtain "true" values per acre, as long as the weight factor remains in proportion, the average weighted value per acre does not change.  The method and the resulting average weighted value appear reasonable.

The other assumption VDOT used to calculate the ROW inventory value is the average width of ROW for the primary, secondary, and interstate systems.  The Right of Way widths used in these calculations are based on averages.  All of the Right of Way in the Commonwealth is recorded, so although VDOT can obtain actual figures, the cost and time involved to obtain the right of way widths for each road would not be cost-beneficial.  Each road is unique, and right of way widths are based on the needs of that particular road.  The Byrd Act of 1932 guaranteed a 30-ft right of way for secondary roads, but right of ways can be as much as 300 feet.

VDOT's Right of Way width varies depending on the roadway, terrain, and the type of design used.  In order to get an initial capitalization value, VDOT derived averages for each of the three road systems (Interstate, Primary, Secondary).  VDOT has detailed engineering plans for their roads, and used these, as well as information from the Byrd Act, to determine appropriate averages.  VDOT determined the average right of way width to be 265 feet for Interstate roads, 90 feet for the Primary roads, 50 feet for Secondary roads constructed after 1932, and 30 feet for Secondary roads brought in under the Byrd Act in 1932.

VDOT calculated the Right of Way inventory value per system (Interstate, Primary, Secondary) as follows:

1.  Start with Road Miles (NOT lane miles) added per year (separate calculation for each system)

2.  Convert to area of square feet - multiply miles added each year in (1) by 5,280

3.  Multiply result in (2) by applicable ROW width (30, 50, 90, or 265)

4.  Convert to acres - divide (3) by 43,560

5.  Multiply result in (4) by average weighted land value

6.  Deflate using appropriate CPI factor

Example (Primary System):

1.  In 1960, there were 73 road miles added to the Interstate system

2.  73 X 5,280 = 385,440

3.  385,440 X 90 = 34,689,600

4.  34,689,600 / 43,560 = 796

5.  796 X $13,608 = $10,836,867

6.  $10,836,867 X .172853828 = $1,873,193.92 = Current Value for 1963 ROW added
This provides the ROW value per year and cumulative ROW per system.  The total per system is the amount capitalized by VDOT for FY 2000.

For all new Right of Way added to the system after initial capitalization, VDOT will use the actual right of way value.  These averages are solely for the purpose of initial capitalization value.

Work in Progress

VDOT is also tracking and valuing construction expenditures that represent work in progress on the Commonwealth's roads and bridges.  These expenditures represent the actual cost of the road, and in the future, will become the amount capitalized per year as additions.

VDOT includes construction expenditures in its financial statements as Highway System Acquisition and Construction.  The expenditures are classified by road system (interstate, primary, secondary, urban).  VDOT estimates that it takes approximately two years to build a road and, therefore, will record two years of construction expenditures in construction in progress (CIP).  Each year, VDOT will capitalize the oldest CIP amount (in FY 01, the FY 99 amount will be capitalized), removing it from CIP, and will add a new year (in FY 01, FY 01 expenditures will be added) of CIP.

VDOT will include construction in progress for the Urban System in CIP, but VDOT will track it separately.  VDOT has included the Urban System as part of construction in progress because the construction expenditures are initially recorded by VDOT and are presented in their financial statements.  When an urban road is completed, VDOT will provide the city with a package including the actual cost of the infrastructure asset and will remove the expenditures from their records.  

When VDOT constructs a road that they then turn over to a local government, GASB 33 defines this as a voluntary non-exchange transaction.  The state (VDOT) and locality should record the transaction when the title passes.  These journal entries are located on the Auditor of Public Accounts GASB 34 website under Local Government/Guidance in the Recording the Receipt of Highway Maintenance Funds and Assets file.

Construction Costs

VDOT maintains a system called Trns*Port that contains all cost data for all construction contracts for the past five years.  The data includes the quantities of materials used in a typical mile of each type of road surface in each of the road systems.  To estimate construction costs, VDOT developed a typical road mile for each system and surface type, and then determined an average construction cost for each typical mile.  "Real property" right of way (separate network) and bridges and tunnels (separate subsystem) are not included.  

VDOT included the following categories in pricing the typical miles:

	Temporary Safety Items
	Shoulders and Medians

	Grading
	Roadside Development

	Drainage
	Stormwater Management

	Pavement (wearing surface)
	Utilities

	Signs and Signals
	Surveys and Mobilization


VDOT further divided these 10 item categories into 50 items that comprise a typical road.

VDOT's Construction Division first determined road types.  VDOT divided each of the three systems (secondary, primary, and interstate) into four different road types, e.g. rural aggregate, rural asphalt paved, urban concrete, etc; these 12 road types represent "typical miles".  The typical miles were priced separately for each district, then summed, and divided by nine (the number of districts) to arrive at an average cost per road type for the Commonwealth.  VDOT has provided the prices for the 12 typical roadway miles for each of the nine districts separately (Construction Average.xls).

VDOT used a sample of actual road contracts awarded within the period June 1999 through June 2000 to establish current material types, design, and costs.  VDOT selected their samples from projects in all districts to establish the typical lane miles of roadway.  Each sampling consisted of no less than 10 lane miles of projects.  Projects with exceptional characteristics or non-standard aspects were rejected.

From the samplings, VDOT determined the quantities of items needed to construct a typical mile for the four road types included in each of the three systems, i.e. 12 different “typical lane miles.”  VDOT derived statistical prices using this data.  In addition to the statistical prices, VDOT performed a "reality check" using current data.  They obtained a "low bid history as of October 2000" from Trns*Port for each district to determine a cost-based estimate.  VDOT compared the cost-based estimate to the statistical cost estimates to determine if the prices were reasonable in today's market.  All statistical prices were reasonable.

The result is the estimated construction costs per district for each of the 12 different "typical lane miles".  Using these estimates, VDOT obtained the weighted average construction costs per mile for the Interstate, Primary and Secondary road systems.  The statewide averages are:

· Interstate:
$1,874,055

· Primary:
$   768,627

· Secondary:
$   237,208

DEPRECIATION

VDOT has chosen to use the straight-line method of depreciation for the Roadway Network assets.  The Right of Way Network represents real property and is not subject to depreciation.  VDOT assigned all roads a useful life of 30 years, regardless of surface type or system (see below for justification).  VDOT will depreciate bridges and tunnels over 50 years.

VDOT computed accumulated depreciation for roads back to 1932 and for bridges back to 1930.  VDOT has separately calculated depreciation each year going forward and will continue to do this in the future.  As construction in progress is capitalized each year (beginning in 2001), that value will become the road/bridge inventory value for that year.  Depreciation will be applied to each year separately so the assets will eventually become fully depreciated.

Useful Life Justification
VDOT designs its road pavements and bridges for a 30-year and 50-year life, respectively, based on their current life-cycle design.

For roads, VDOT uses a 30-year life-cycle cost analysis when designing the road and in determining whether to use asphalt or concrete.  Although asphalt generally lasts 10-12 years, while concrete lasts 30, VDOT engineers factor in two overlays to the cost of an asphalt road for a 30-year useful life expectancy.  This allows them to determine the most cost efficient road surface.  VDOT also considers the expected traffic volume and weight so that the life-cycle design is still 30 years whether the road is urban or rural.

VDOT uses the same reasoning and life cycle cost analysis when designing bridges.  Because the roadways and bridges are designed for a specific useful life, VDOT felt that this would be the best indicator of useful life, as well as the simplest.

