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We are pleased to enclose the report on
highway cost responsibility in Virginia. The
report was prepared by the Joint Legislative Audit and
Review Commission with the cooperation of a study
committee designated by Senate Joint Resolution 50 of
the 1980 Session.

T~od~re V. Morrison, Jr
SJR 50 Committee Chairman

~~~:BW
JLARC Chairman

TVM:RMB/jmi





fees, and propor­
heavy trucks.

highways is received from
charges on motor vehicle

use, and the sale certain
as tires. the amount

by highway
costs incurred to build

hlo,h~J;lV system their use.

Virginia's highway
tax structure is essentially equitable in

between costs and revenue
Passenger cars and panel

overpay their responsibility
tractor-trailers underpay their

less than one percent.
Me,diUJm wpilY]nt trucks underpay by substantial

range up to 38 percent
vehicles. These vehicles are a
proportion of highway users

unde]~pa'vment does not greatly affect
imbalance. Nevertheless, the

\.JeneraJ Alss(~mbly may wish to review the tax
structure as it applies to these highway users
to concerns.

of cost responsibility
n;;:>llUIA> prcljected range of likely

spe~ndinl!: the equity
stable

words,



mil.

1%

4.5%

3.9%

6.9%

revenue



was it

of doing a cost responsibi i
n ... ,,,,,,,,~nt·,,,rI us wi th a formi e 1
to marshal a host of technical resources to help
is sible, it was i to desi a

ma4~h"'r!"logy that accurate measured highway construction and mainte­
nance ce in Vi nia. The study took about months to ign
and complete. were to have recei excellent cooperation

numerous iduals in federal and state agencies. lieve
this aCI:OITlplishes the ective of providing ly

th reliable i on on the equity of Virginia's tax
structure.

"I"::>,-T,.",,<:: were of importance to this

• process was an open one, th
parties and transportation

• study methodology was based on the t techni
on available and is, we believe, a state-of-

• innovations, II cl us tering ll construction projects
ing to design characteristics, and allocati costs by
usi a three-part classification better
recogni on to Virginia's actual desi ntenance
practices.

was acutely aware that the legislature d
of tical decisions regarding levels

,..",n<:1I- ...",..+ on and mai ntenance in the State and methods
vities. We believe is is i ly well

legislative decision-making

If of commi ss i on staff, I sh the
assistance provided by of of

on, the Vi rgi ni a ghway on
Council, the Di sion of Motor Vehicles, the State Corporation

representatives of the rginia Hi Users socia-
nia Railway Association, the Automobile Club

Conservation Council of Vi a, the can ng
American Railway Assoc ation.

ment
on,

t-

Director





TABLE OF CONTENTS

I. OVERVIEW AND FINDINGS .

The Study Process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . I
Study Findings and Conclusions. . . . . . . . . . . . . . . . . . . . . . . . . . 7

II. 1980 COST RESPONSIBILITY ANALYSIS 15

Roadway Construction Costs . . . . . . . . . . . . . . . . . . . . . . . . . . .. IS
Bridge Construction Costs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Maintenance Costs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Other Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 39
Revenue Attribution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

RESPONSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45





nanced
motor

automob es
maintenance

on and
taxes 1ev

vehicle
and truc , over 99

and construction is

s hi are
Wi th revenues

sa1es taxes on
for hi

bas c i p e of user and a ba anced tax
structure is that revenues derived each user be equal to the costs
the i c bears in pray di ng servi ceab e hi for user.
While such a balance s fficu t to achieve, the relationship

taxes and hi use and servi ce cost is a fi rst step in
des i gni ng an tab1e tax structure. The process used to assess the
balance between use tax revenues and t the hi is
generally referred to as a cost responsi

the ra As ly
costs and revenues related

ssue was first reviewed
1963 and 1980. Each

assess particular
by highway users

h{)\J;/I=>\/PY, is State is

of
to cons on
in and was studi
rev ew used lable

ons concerni the
and costs inc rred the

rst ive cost responsibili

the cost

Senate Joint
As ly. resolu-

onment and a location of
bri of the

and weights. II

Session.

assist i
j 0 nt s Ubl:on~ml

and
the
subc:omlni

i,-,"uv<;;u

ngs from the ies
consisted of appointees from J

on ttee, the
ttee, and the Senate

the methodol ca
in the process.

to

Y 1980 th
research

ia
and



These
ide

the nteres

re
afte extens

th
from
revenue

heari
in

to the
Since

organi zed into two rs. The
i c, revi ews seve elements of

and conclusions f
desc ons f

rst
the

is.
s of costs

2

cons deration a cost re sibi isis
that a is bui t to accommodate a var of vehi c1 es

have a de range of i rements. I cases where cons on
and maintenance expend tures are made on beha f of cu1ar vehicle
classes, those costs shou d be borne the vehicle classes that re-
qui re them. Such itures wou d inc ude those for provi di ng del"
or I" to accommodate 1 or heavier vehicles, sing
overpasses for truck clearance or ntaini ferries which carryon
automob i es.

for

es s



end res t of a cost
n user
ne

cost
use. An equitable tax structure

and costs for which each i
ve ly, equity in the user tax

of equ
seeks to
whi ch offset
their
between

sed
when:

Individua user rh:"V'r,os pai - [I vidua cost responsi i ] = 0

v dua users are
ive remainder

cates some n­
rat on.

positive remainder is , i
ve to their cost responsibility. A

devi at i on from zero i
sl ve or ve cons

If a
n \f." rrlrl\fl ng re 1
indicates
equity which may warrant 1

Two
more

nf,')",nn::>+i on for
ly

nci opt ions
strai
the most

lable,

OVlr'\O,~rl,tures and reve­
required substantial

c rns, and
more comp ex, an
ad mi not be

future condi­
cost respon-

The second option was to project both
nues to a future time period. This

on of future workloads, i nfl at i on rates,
revenue co 11 ections. Although thi s option was the
analysi s of costs and revenues for any current
adequate for determi ni ng equitable cost ng

ons. The second approach provi better i on
si lity in a changing scal and technical environment.

1 cons i derat ion, the
were selected for analysis.
most accurate data and provi ng a
thi n a dynami c technica and

me frame was also chosen to assess how
n::>oj-T<,,,,rlc, travel trends, revenue collections, and

cost ibility between the base
time offered hi

,..,."nn'I'Or)Or'Cive cost ibili ngs.

combi , and
od was chosen

for

Fiscal year 1980 was the
completed year

ly obtai nab e
on actual trave

enci ng
i re onships
tab e for



cles of
the rel
be calcul
calculating llions
cost responsib li ana
some meaningful fashion.

mate of
cou d
Since

Hi users
teria. One option would
of their travel--such as ,
Al many ons are possib e,
directly related to the cost respons
type of vehicle used.

according ous
users the purpose

, or travell on bus ness.
classi cation scheme most

is based on the

Classi vehicle
construction and ntenance es
cles using the hi most
depth, is determined vehicle wei i
vary with vehicle wei and size nclude those associ lane
width, shoulder dth, and construct on. special-purpose
facil it i es, such as truck wei ons or commuter s 1anes
limited to automobile and bus c, are also di y related to
speci c vehicle types.

for the classi on
es to used.

is the lability
nto a manage-

y associ ated th
ich vehicles are

whic c

has
on is

on the number of
rule, vehicles should be

ca'te(]OY'leS on ( costs di
) in

and are taxed and 3) the way in
on data are col ected.

Once vehicle
cons

on
scheme, a
An important li
of data. As a
able number of
size and wei
defi ned by 1aw
vehicle regi

i i al
costs

percent of the
trailers is
groupi all
cantl
in the



2. Class II. All two-axle, six- re trucks and buses.

3. Class III.
buses.

1 three-axle, single-unit trucks and

4. Class IV. Three-, four-, and five-axle tractor-trailers
(also known as combinations).

Cost Definitions

As a tool in evaluating highway financing, a cost responsi­
bility study must first allocate the costs that are included in highway
system expenditures during the study period. Costs associated with the
highway system must be defined and estimated, and procedures for dis­
tributing costs between vehicle classes must also be developed.

For the base peri od, actua 1 expenditures for hi ghway con­
struction, maintenance, and related activities were used to define the
cost base. For the mid-decade, bUdget proposals submitted by the
Department of Highways and Transportation (DHT), along with assumptions
about federal aid, were used to estimate costs.

In defining costs, care had to be exercised to ensure that
actual or proposed expenditures reflected fully the cost to the public
of provi di ng a hi ghway system. If some expenditures, part i cul arly
those for mai ntenance, were bei ng deferred, then present costs woul d
have been underestimated and passed to future taxpayers. Because
ava il ab1e evi dence i ndi cated that maintenance expenditures were not
being deferred in significant amounts, expenditures were judged to be a
reliable measure of costs.

All highway costs were divided into the four categories shown
below. The costs of mass transit assistance and several other State
programs were excluded.

(1) Roadway Construction - All costs necessary to bui 1d or
rebuild a roadway, including design engineering, right­
of-way acquisi on, site preparation, pavement construc­
tion, and traffic and roadside improvements.

Reconstruction costs were included in this category if
rebuilding occurred along with improvements in capacity,
ali gnment, grade or other features of roadway geometry
($387.9 million).

(2) Bridge Construction - Costs for the construction and
reconstruction of bridges and tunnels ($99.0 million).

(3) Maintenance - Costs
existing
million).

incurred to preserve and restore
bri tunnels ($246.6

5
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4) - Costs not e directly to con-
or mai ntenance. These were primari ly costs

for general administration, capital outlay, and build­
ings and grounds maintenance the Department of High­
ways and Transportation ($52.0 million).

basic principle of cost allocation is that costs which
can be clearly linked to the special needs of particular vehicles are
iloccasi by those vehicles and should be assigned to them. Costs
whi ch cannot be cl y 1inked to part i cul ar cl asses are ilcommonil to
all vehicles and should be allocated in a manner which is considered
equitable.

For each cost category, therefore, costs incurred because of
specifi c vehi cl e characteri st i cs are separated from those whi ch are
common. The occasioned costs are then distributed to vehicle classes

on the characteri st i cs whi ch caused costs to be incurred.
For example, depth is occasioned madly by a measure of
vehi c1 e axl e wei ght. Most pavement costs are therefore best di stri­
buted approximating the way in which vehicle axle weight determines
pavement depth. A separate allocation must be conducted for each type
of cost included in highway system expenditures.

In i on to costs occasioned by a specific vehicle charac­
teristic, costs are also occasioned by the demand for a facility or its
upkeep. For instance, traffic signs are required because a demand for
the roadway exists. For this study, these costs are attributed by a
measure of demand - the use of the roadway.

Common costs, which cannot be linked to specific vehicle
characteristics, are best assigned on the basis of relative use of the
highway system. In keeping with a user charge principle of highway
financing, the .more each vehicle class uses the highways, the larger
its responsibility for the common costs of the highway system. The
proportion of vehicle miles travelled by each vehicle class on the
highway system was used to allocate common costs.

Revenue Definitions

The second major effort in a cost responsibility study is to
i dent ify the sources of user charge revenues used to fund hi ghways and
to attribute those revenues to the vehicle classes which paid them. To
determine equity relationships, a comparison is then made between the
costs c to each vehicle class and the revenues paid by the class.

were ned as co 11 ected from Vi rgi ni a IS
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Because 1 taxes paid by Virginia's users are available to
s the State s hi , were incl Some fees-for-
serv ce were exc , such as ts and t 1e stra-
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How thi sanalys is can be used is shown in the fo 11 owi ng
example. Table 3 presents a on of revenue payments by vehicle
class for FY 1984. The pattern of payments reflects projected changes
and trends in travel and vehicle sales, as well as the Federal Highway
Administration1s (FHWA) estimates of vehicle fuel efficiency for the
mid-decade. Of key importance is the FHWAls estimate of 30 percent
increased fuel efficiency by 1985 for the typical passenger car.

le 3

AN EXAMPLE SHOWING PROJECTIONS
OF USER TAX EQUITY FOR MID-DECADE

(FY 1984 projections; dollars in millions)

Revenue Contributions

Vehicle
Class

I
II

III
IV

Total

Proportional Projected Required Proportional
Cost Revenues Under Additional Contribution With

Responsibility Current Structure Contribution Additional Revenue

69.5% $455.6 $ 55.8 69.5%
8.9 45.4 19.9 8.9
5.0 23.4 13.2 5.0

16.6 107.0 15.1 16.6

100.0% $631. 4 $104.0 100.0%

In this example, additional revenues totalling $104.0 million
woul d be necessary to fully fund the hi gh-pri ority budget (Table 3).
Thi s total woul d have to be contri buted indifferent amounts by the
four vehicle classes, according to their responsibility for costs. To
produce revenue payments whi ch perfectly balance with cost respons i­
bility, Class I vehicles would have to contribute $55.8 million of the
additional $104.0 million. Classes II, III, and IV would have to
contribute an additional $19.9 llion, $13.2 llion, and $15.1
million, respectively.

Conclusion

The analysis of vehicle cost responsibility indicates that
the existing highway user tax structure is essentially equitable.
Analysis of the mid-decade projections indicate that these results
could be kept stable for the most probable range of highway projects.
The two 1arger vehi cl e cl asses, Cl ass I (passenger cars, panel and
pickup trucks) and Class IV (tractor-trailers), come close to balancing
their allocated costs with their revenue payments.

In contrast, Cl ass II and Cl ass II I trucks underpay thei r
cost responsi lity a s al percentage. two classes

11
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study Highway and Transportation Financing

substantial shortfalls between revenues and
rements nni ng in 1984. A number of options were

report to address the projected shortfall s. The
cost responsibility study were used in the development

various options to ensure consistency with equity
ons.

Cost responsibility analyses similar to that described in
should repeated periodical to examine the effect of

tions on the equity of highway user tax policy. For this
reason, the General Assembly shaul d mandate that the Department of

ghways and Transportation incorporate cost responsibility as a compo-
nent its biennial budget development process. A full scale study

not be repeated biennially but should be considered periodically.
A new study in 1985 for consideration in the preparation of the 1986-88

would a reasonable target. A discussion of equity implica-
ons should be included in each budget submission, however.

In order to conduct future studies most efficiently, DHT will
provi s ions for several speci a1 research efforts. These
in ich data are currently collected and maintained by

Since cost responsibility studies are important for legislative
decision-making, any future study should also have active legislative
mornho,~ and staff involvement.

ngs and detailed methods described in Chapter II of
is report reflect a number elements unique to Virginia. Although

responsibility studies by other states and the federal government
1 points of comparison and a check on the reliability of
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system. addi anal cost on Vi nia
highway program which is ected i the ing patterns of most
other states. Fully 40 of maintenance as well as 16
percent construction spendi is for secondary roads. In contrast,
Oregon, whose cost i li analysis is often cited compari-
son with other states, has only sli y more than ,000 les
state ghway th 1ess than one- of thi s 1 on secon-
dary system. Therefore, a comparison of results between
and rginia, for example, would need to account for these di s.
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This chapter a iled on f ana ys s
of costs and revenues by vehicle class for the FY 1980 base od.
The chapter has five major sections: (1) all on of con-
struction costs; (2) allocation of bridge construction costs; (3)
allocation of maintenance costs; (4) allocation of other costs; and (5)
attribution of revenues to the four vehicle classes.

ROADWAY CONSTRUCTION COSTS

Roadway construction expenditures totalled $387.8 llion
FY 1980, and compri sed about 50 percent of tota 1 costs. Inc uded
roadway construction are all costs of designing a ect,
ri ght of way, prepari ng the construction site, 1ayi
preparing the roadway for traffic.

Cost Subcategories

Roadway construction costs were di vi ded into four subcate-
gories:

1. Site Preparation and Roadwag Geometrg: Cost prepar-
ing the construction site for traffic, excluding pave­
ment costs.

2. Pavement: Cost of pavement construction, incl
materials for sub-base, base, and surface pavement.

ng

3. Design and Construction Engineering: Cost of designing
a project, including preliminary surveys, engineering
inspections and estimates, materials testing, and pro­
ject monitori ng.

4. Right-oi-Wag: Cost of acqulrlng 1 thin the
corridor, including demolition of existing buildings and
relevant legal fees.

each

ve
FY
ng

Design
as demand-

fo ng

In order to allocate roadway construction costs
vehi cl e cl ass, subcategory costs were broken further
system. Allocation of costs for site preparation and
and for pavement construction was based on analysis of a
sample of roadway construction projects, wei to equa tota
1980 expenditures for the two subcategories. The for
a sample and grouping projects for analysis is bed be
and construction engineering and of-way were treated
occasioned costs for all vehicle classes and are desc bed i
sections.
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Step 2.

Step 3.

Step 4.

Secondary projects were segregated from Interstate,
Arterial, Primary, and Urban projects (IAPU)
because of signi cant differences in actual design
standards and practices for the two groups.

The number of lanes and lane width for each p~oject

were used to divide the secondary projects and IAPU
projects into four sUbgroups. For example, IAPU
projects were divided into subgroups of: 112-lane,
less than 12 foot lane ll projects; 112-3 lane, 12
foot lane ll projects; 114-5 lane, 12 foot lane"
projects; and 116 or more lanes, 12 foot lane ll

projects.

Within each subgroup of IAPU projects, clusters
were formed by computing the mean and standard
deviation for the logarithm of expected daily
18,000 pound Equivalent Single Axle Loads. Begin­
ning at the mean, cluster boundaries for each
subgroup were established by moving up or down one
standard deviation at a time. By this procedure,
all IAPU projects were enclosed in clusters.

Secondary projects were
fashion except that a
traffic total (which is
for secondary roads) was
rithm of expected ESALs.

clustered in a similar
weighted average daily

used to des i gn pavements
substituted for the loga-

Twenty cl usters were i dent ifi ed through thi s process: 11
cl usters of IAPU projects, 7 cl usters of secondary projects, one of
special improvement projects, and one of left turn lanes and inter­
section improvements. Table 4 shows the traffic characteristics for
the IAPU clusters and 7 secondary clusters.

Clustering produced groups of projects which shared key
design criteria. Clustering also allowed a reduction of workload in
allocation procedures without the distortion of findings resulting from
aggregation bias, which generally exists if projects are not homogene­
ously grouped. And, as indicated earlier, the clusters were used in
allocating the cost of site preparation and roadway geometry and of
pavement construction.

17



Tabl e 4

CLUSTER TRAFFIC CHARACTERISTICS

IAPU Clusters

Subgroup Number and
Characteristic

Number of
Projects

Mean Ave.
Daily Traffic

Mean Daily
Expected ESALs

1 2 lanes, less than 12' lanes 2 975 19.5

2 3 1 436 65.3
-------------------------_~_--------

3 2-3 lanes, 12' lanes 7 3,134 40.7

4 3 7 573 372.0
------------------------~_--------

5 4-5 lanes, 12 1 lane 8 9,670 67.0

6 19 7,374 162.0

7 10 2,196 371. 0

8 6 6,393 745.7

9 2 15 048 1416.0
-------------------------_~---------

10 6 or more lanes, 12' lanes 4 22,126 611.5

11 5 56,211 1256.6

Secondary Clusters

Subgroup Number and
Characteristic

Number of
Projects

Mean Weighted
Ave. Daily Traffic

18

1 2 lanes, less than 12' lanes 10 79.3

2 24 295.0

3 7 708.6

4 8 1 982.5
-----------------------------_~_--

5 2 1anes, 12' 1anes 3 623. 5

6 7 4 187.1
-----------------------------_~---

7 4 lanes, 12' lanes 2 18,263.0

Source: JLARC Analysis of OHT Traffic Data.
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nimum method begins
to be 1 wei ght were so

factor in design. DHT
in Virgi a nimum pavement equals
equivalent of six inches of crushed

sea1ant coat. Pavement thi ckness requi red
must be concluded to be related to the axle

c stream.

Minimum Pavement
rlQ'rQ\~m,ni ng the amount

sma 11 as to be an i nCI::>n~5e(~UE:n

pavement engi neers concl
3.6 thickness units, the
stone base covered by a
above 3.6 thickness units
weights of vehicles in the

The is best conceived as meeting the demand
for the basic facility. Accordingly, costs associated with the

nimum pavement can be allocated by a measure of relative roadway use.
In thi s study, cost of the mi nimum pavement for each cl uster was
allocated by each vehicle class1s proportion of average daily traffic
(ADT) for the cluster.

Because all pavement above the 3.6 1eve1 is we i ght- re 1ated,
pavement above the nimum is allocated by the proportion of ESAL
contributed by each vehicle class. Handling the weight-related portion
of pavement in this manner distributes equitably the inherent economy
of scale in construction between vehicle classes.

The minimum pavement method was used as the primary alloca­
tion method for this study. It is also currently being proposed for
use by the Federal ghway Administration (FHWA) in its cost allocation
study, and has been endorsed as a concept by the Ameri can Consul t i ng
Engineers Council.

Avoidance Method. The second method considered by the JLARC
stUdy team, known as the avoidance method, produces results strikingly
similar to the nimum pavement method. The avoidance method seeks to
determine the amount of pavement which could be avoided if a particular
vehicle class were removed from the roadway. The avoided portion of
pavement becomes the unique responsibility of the class that has been
removed from the roadway.

To determine the avoided portion, each vehicle class1s con­
tribution to total ESALs is removed in turn, and the required pavement
thickness is recalcul difference between the standard pave­
ment and the reduced pavement is the increment occas i oned by that
vehicle class.

The avoidance method also incorporates the concept of a
mlnlmUm pavement as the basic portion which would be built if weight
were not a factor. As th the ni mum pavement method, thi sport ion
is best allocated according to the proportional ADT for each cluster.

the nimum and the avoidance portion have
been allocated, an unallocated residual pavement remains. This resi­
dual results from the nonlinear rel onship between and pavement
thickness. The i curve has a slope in the lower ESAL range
and a atter slope as increases. Because the avoidance po on
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Research Note. The allocation of pavement
costs is a controversial subject. The debate
focuses on the nonlinear shape of the pavement
design curve and the fact that the marginal rate of
increased pavement thickness requirement decreases
as more ESAL are assumed. The figure below illus­
trates that relationship.

PAVEMENT DESIGN CURVE

INCREASING ESAl - 18
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Since large trucks are responsible for most
ESALs, it might appear relatively inexpensive to
,add pavement to the basic road to make it suitable
for heavg trucks. This is not the case. The
pavement design equations consider the pavement as
a unit and not as a series of increments similar to
layers of a cake. Treating the analysis otherwise
gives large trucks the benefit of an economy of
scale which is inconsistent with the practical
application of the pavement design equations. For
a full discussion of the topic see the Federal
Highway Administration "Second Progress Report on
the Federal Highway Study," Appendix IV, and the
1979 report of the Congressional Budget Office
"Guidelines for a Study of Highway Cost
Allocation."
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Design and Construction Engineering

Design and construction engineering includes all costs of
designing a construction project, from preliminary surveys through
project monitoring. Costs in this subcategory totalled $41.8 million
for the base peri ad.

Revi ew of DHT des i gn practices and pol i ci es i ndi cated that
the costs of des i gn and construction engi neeri ng represent the engi­
neering overhead necessary for roadway construction and are not related
to characteristics of vehicle classes in the traffic stream. Because
they are not size- or weight-related, design and construction engineer­
ing costs were allocated to all vehicles as a demand-occasioned cost.
A relative use measure, proportional vehicle miles of travel (VMT) by
system for each class, was used as the allocator. The allocation is
summarized in Table 9.

Table 9

DESIGN AND ENGINEERING COST ALLOCATION SUMMARY

Class Cost Respons i bil ity (%)

I $ 37,363,548 (89.3)
II 1,319,078 (3.2)

III 488,185 (1. 2)
IV 2,653,843 (6.3)

Total $ 41,824,654 (100.0)

Right-of-Way

A11 costs of acqUlrl ng 1and withi n a roadway corri dar are
inc 1uded in the ri ght-of-way subcategory. About $58.4 mi 11 i on was
spent in FY 1980 for land purchase, demolition of existing buildings
within the corridor, and relevant legal fees.

A1though ri ght-of-way wi dths can be i nfl uenced by the ex­
pected traffic mix, there is not an easily demonstrable connection
between the cost of right-of-way and the characteristics of vehicles in
the traffic stream. In practice, right-of-way widths have been deter­
mined by a combination of tradition, standards, and expected traffic
mix and volume. In many cases, DHT acquisitions have been guided by
the maximum width allowed by policy in order to take advantage of added
safety, aesthetic, and noise-buffering benefits.

In the absence of a clearcut link between traffic and right­
of-way costs, the rationale for allocating costs disproportionately
among vehi cl e cl asses is weakened. For thi s study, therefore, ri ght­
of-way costs were located as demand-occasioned by vehicle classes,
based on the relative use of the particular highway system. Table 10
presents the results of the ri of-way all ocat ion.
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Table 10

RIGHT-OF-WAY ALLOCATION SUMMARY

Class Cost Responsibility (%)

I $ 52,581,332 (90.0)
II 1,931,920 (3.3)

III 700,649 (1. 2)
IV 3,212,811 (5.5)

Total $ 58,426,712 (100.0)

Roadway Construction Summary

Table 11 summarizes the allocation for all FY 1980 roadway
construct i on expenditures. As expected, the two subcategori es whose
costs are occasioned by vehicle size or weight, site preparation and
pavement construction, show lower proportional Class I and higher Class
II, III, and IV responsibility. In contrast, the two subcategories
classified as common costs, design engineering and right-of-way, show
higher proportional Class I and lower Class II, III, and IV cost
respons i bil i ty.

Table 11

ROADWAY CONSTRUCTION ALLOCATION SUMMARY
(FY 1980)

Class I Cl ass II Class III Class IV

Design &
Construction
Engi neeri ng $37,363,548 $ 1,319,078 $ 488,185 $ 2,653,843

Right-of-Way 52,581,332 1,931,920 700,649 3,212,811

Site Preparation
&Geometry 148,110,216 12,293,351 4,007,191 16,567,328

Pavement
Construction 29,816,503 14,908,285 9,644,816 52,285,167

TOTAL $267,871,599 $30,452,634 $14,840,841 $74,719,149

Percentage (69.1%) (7.9%) (3.8%) (19.3%)



BR CONSTRUCTION COSTS

Bridge construction costs totalled just over $99 llion in
FY 1980, or about 13 percent of the total cost base. Costs included
were expenditures for both constructing and reconstructing dges and
tunnels, although no tunnel construction costs were incurred in FY
1980.

Five bridge designs were judged to be representative of all
bridge construction projects. Allocation of expenditures was based on
an incremental reduction of the standard design for each bridge type.
The cost of each increment was assigned to vehicles requiring the
strength added by each increment.

Grouping Bridge Designs

In order to develop typical bridge designs, DHT personnel
analyzed all bridge projects completed during the 1970s for the follow­
ing characteristics:

(1) total length;
(2) span configuration;
(3) type of crossing; and
(4) expected gross weight load-bearing capacity.

Average bridge lengths were computed for the interstate, primary, and
secondary highway systems, and a typical span configuration was devel­
oped for each of the three systems.

The most significant cost determinant within each highway
system was the difference between grade crossings and stream crossings.
Consequently, separate stream and grade crossing designs were developed
for the interstate and pri mary systems. Because vi rtua lly no grade
crossings are built on secondary roads, only one design was necessary
to represent secondary bridge construction projects.

Allocating Bridge Costs

Bridges can be designed to carry incrementally heavier loads,
and vehicles requiring the added structural strength or size provided
by added increments can be ass i gned the cost of those increments.
Consequently, an incremental method was used to allocate the costs of
bridge construction.

To develop this approach, DHT Bridge Division personnel pre­
four designs for each of the five bridge types:

(1) adequate for all vehicles (Class 1-
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(2)
(3)

(4)

adequate all but Class vehicles
adequate for all but Classes lII­
I-II); and
adequate for Class I vehicles only.

(Classes I-III);
vehicles (Classes

The cost reductions produced by successively reduci ng the standard
design, which is adequate for all vehicles, produced the increments
occasioned by each class of larger and heavier vehicles. Expressed as
a ratio, the cost reductions equal:

Cost to build bridge for other class vehicles
Cost to build bridge for Class IV vehicles

Table 12 summarizes the cost ratios for all five bridge designs.

Table 12

BRIDGE DESIGN COST RATIOS

System Crossing Type

Interstate Grade Crossing

Interstate Stream Crossing

Primary Grade Crossing

Primary Stream Crossing

Secondary Stream Crossing

Increment Cost Ratio

1 .695
2 .893
3 .961
4 1.000

1 .783
2 .876
3 .970
4 1.000

1 .720
2 .901
3 .963
4 1. 000

1 .752
2 .910
3 .983
4 1. 000

1 .765
2 .939
3 .987
4 1. 000

Source: DHT Bridge Division.
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Bridge Type Class I TOTAL

Interstate
Grade Crossing $19,449,700 $1,867,439 $ 900,100 $10,617,147 $32,904,386

Interstate
Stream Crossing 11,429,250 677 ,685 427,431 4,628,177 17,162,543

Primary
Grade Crossing 15,324,551 2,356,368 1,199,393 4,442,171 23,322,483

Primary
Stream Crossing 12,424,715 1,677,678 927,306 3,074,867 18,104,566

Secondary
Stream Crossing 5,352,850 1,143,820 389,375 7,509,326

Total $63,981,066 $7,722,990 $4,147,511 $23,151,737 $99,003,304

Percent (64.5%) (7.8%) (4.2%) (23.4%) (100.0%)

largely to accommodate higher truck volumes. Consistent with this
fact, Class IV vehicles (Tractor-trailers) show the highest cost re­
sponsibility for Interstate grade crossing dges (33%) and the lowest
cost respons i bi 1ity for Secondary stream crossi ng bri dges (8%). In
contrast, Class I vehicles show the lowest cost responsibility for
Interstate bri dges (59%) and the hi ghest respons i bil i ty Secondary
bridges.

MAINTENANCE COSTS

Ma i ntenance costs exceeded $246.6 mi 11 ion in FY 1980 and
represented about 31 percent of all costs for the base period. Four
rna i ntenance categori es were aggregated from more than 100 act i v i ty
codes for which DHT keeps expenditure data--pavement repair, shoulder
maintenance, special purpose facili es, and all other maintenance
activities. After consultation th maintenance engineers, activi­
ties were grouped together based on the nature of cost-occas i oni ng
relationships in each.



Pavement Repair and Replacement

Pavement maintenance refers to an assortment of act i i es
designed to inhibit or reverse the effects of pavement deterioration.
The activities range from seal coating, skin patching, and le
filling to resurfacing existing roadways. Pavement maintenance accoun­
ted for $89.4 million, or 36 percent of maintenance costs in the base
peri od.

A principal concern in allocating pavement maintenance cost
i sdetermi ni ng the amount of pavement deterioration owing to axle
weights, and therefore occasioned by vehicle classes, and the amount
caused by environmental factors unrelated to vehicle use. Although the
AASHO road tests establish the direct relationship between the number
of equivalent single axle loads (ESALs) and pavement deterioration, the
results do not address all questions of pavement maintenance alloca­
tion. The tests lasted only two years, an insufficient period to
simulate normal weathering cycles. Moreover, because little routine
mai ntenance of the pavement surface was performed duri the tests,
pavement deterioration was accelerated.

In recognition of the gaps in technical knowledge regarding
pavement damage over time, the Federal Highway Administration has
contracted with consultants to produce estimates of the proportion of
pavement deterioration resulting from weight and the proportion result­
ing from environmental conditions. The study results are not expected
before late 1981 and are likely to be subject to much addi onal re­
view. In lieu of empirically confirmed results, estimates regarding
weight and environmental deterioration must be developed judgementally.

A group of pavement engineers assembled by the FHWA judged
percent of pavement damage to be wei ght-re1ated and 30 percent to be
environmentally related. Other states have developed different judge­
ments in their cost responsibility studies. Georgia, for example,
estimated that 75 percent of pavement maintenance was weight-related.
Oregon used 90 percent as its estimate.

This study uses an alternative approach. We characteri
the problem, as shown in the accompanying figure, as a line through a
range of potentially reasonable estimates of wei ght-re1ated versus
environmentally related deterioration. The range of potenti es
mates is shown as the shaded area and can be 1abe 1ed the II zone of
uncertainty. II As Figure 1 illustrates, a decision was made to draw the
line through the zone of uncertainty on the same basis as the division
between weight-related and minimum pavement components in the
construction allocation.



Figure 2
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Besides providing results which were compatible with those
derived from estimates used in other states, using an estimate related
to construction allowed the study results to be sensitive to highway
system differences. Therefore, intuitive expectations of greater
deterioration caused by relatively more weight-related stress on the
interstate system were met. This allocation method yielded a declining
weight-related portion as the number of ESALs on the system declined,
as shown in Table 16.

Table 16

PAVEMENT ALLOCATION

Interstate
Primary
Secondary

Environmentally
Related Portion

22.6%
34.0
46.9

Weight-Related
Portion

77.4%
66.0
54.1

shown in Table 16 were used to allocate
pavement costs for each system. Because pavement mainte­
nance costs were incurred systemwide, systemwide allocators were used.

valent to weight-related portions were allocated by each
vehic e class s on of ESALs on the highway system. The cost of
environmenta y related portions were allocated as a demand-occasioned
cost ional VMT on each system. Table 17 shows the results of
the



Table 17

PAVEMENT MAINTENANCE ALLOCATION SUMMARY

Class Cost Responsibility (%)

I $36,653,712 (41.0)
II 19,897,918 (22.3)

III 13,310,626 (14.9)
IV 19,492,399 (21. 8)

Total $89,354,655 (l00.0%)

Shoulder Maintenance

About $9.8 million was spent in FY 1980 to repair or replace
roadway shoulders. Although shoulder maintenance was a relatively
sma 11 cos t component for the peri od, all ocat i on can be based on an
incremental analysis.

DHT design standards for roadway shoulders vary by highway
system, from 15 foot cut-and-fill shoulders on interstate highways, to
8 and 6 foot cut-and-fill shoulders on secondary roads. A portion of
the shoul der wi dth on most roads is added to accommodate the wi der
wheelbases of trucks. Maintenance costs equivalent to the added width
must, therefore, be regarded as truck-occasioned.

During the analysis of roadway construction expenditures,
engi neers re-desi gned typi cal projects chosen from each project cl us­
ter. The re-design determined the degree of cost reduction possible if
trucks were removed from the traffi c stream. Reduction in shoul der
width was an element of the project re-design.

The re-des i gn showed that if trucks were removed from the
traffi c stream, shoul der reductions rangi ng from 40 percent on the
interstate system to zero percent reduction on the secondary system
would be accomplished (Table 18). The proportional reductions for each

Table 18

BASIC SHOULDER AND TRUCK-OCCASIONED
INCREMENTS BY SYSTEM

System

Interstate
Primary
Secondary

Basic
Increment

66.00%
77.78

100.00

Truck-Occasioned
Increment

40.00%
22.22

o
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system were concluded to be the truck-occasioned increments. Mainte­
nance expenditures equal to the proportion of truck-occasioned shoulder
wi dth were also i dent ifi ed as truck-occasioned. All other shoul der
maintenance was concluded to be the cost associated with maintaining
the basic roadway shoulder. The cost of truck-occasioned increments
were shared by all trucks (Classes II-IV), while the costs of the basic
shoulder were shared by all vehicles (Classes I-IV).

In order to allocate total costs, costs were disaggregated by
hi ghway system. Because maintenance occurred systemwi de, systemwi de
allocators were used. Each vehicle class1s proportion of vehicle miles
travelled on the applicable highway system was used to allocate the
costs of the basic increment, while proportional VMT for the truck
classes was used to allocate the costs of the truck-occasioned incre­
ment. Table 19 summarizes the allocation of shoulder maintenance
costs.

Table 19

SHOULDER MAINTENANCE ALLOCATION SUMMARY
(All Systems)

Class Cost Responsibility (%)

I $7,971,461 (81. 0)
II 791,996 ( 8.0)

III 275,044 ( 2.8)
IV 805,544 ( 8.2)

Total $9,844,045 (l00.0)

Sped a1 Purpose Facilities

About $5.7 million was spent in FY 1980 to maintain facili­
ties for the use of specific vehicle classes. In this study, mainte­
nance costs for special purpose facilities were assigned directly to
the vehicle classes using these facilities. For example, maintenance
costs for reversible lanes on Shirley Highway in northern Virginia,
where trucks are prohibited, were assigned to Class I vehicles. In
contrast, maintenance costs for weigh stations, used solely by trucks,
were assigned to the truck classes.

Where use was shared by more than one vehicle class, actual
use data, if available, were used to allocate costs. In the absence of
actual use data, proportional VMT on the system in which the facility
is located was used as the allocator. Table 20 details the division of
special purpose facilities among classes.



IAL PURPOSE

Truck C asses

I ES

Joint Use

Rest Areas, ides
Toll Ferry (l6-ton

L t

onsWei

OF

Class I

Reversible Lanes
Holi

Serv ce Patrol
Historical
Toll Ferry

(Cars Onl

le
speci a1 purpose

the allocation for ntenance costs on

Table

SPEC

Class

I ( .7)
I ( 7.9)

III ( 2.6)
IV 1, ( .8)

(l00.0)

All Other

1980 for maintenance which
e size or wei Costs in

lion was
e re1at i i p to

ca·ce~)ory included the fol ng:
has no
this

contra ;
c control;

and nage; and
contra 1.

(I; snow and ice
(I; signs
(I; i

to the

co and
tment

Also included
nistration

, and a
for unde ned

es to

for the
costs are re ated to the demand
occasioning ism. Snow and

3



oecas
sties was demonstrable

delTlarld-oeeas oned. n> a
system--was used as the all oeator
for these vities. Table s

le

Class

I
II

III

$128,
5,
2,
4,

( .9)
( 4.
( 1.6)

3.

(100.0)

Maintenance Summary

on for
r~I'~Y'~~,n as oecasi

Table 23 shows cost
gories. As expected, those costs

le 23

MAl A

Class I C1 ass II Class III Class

Pavement
Repair $36,653,712 ,897 918 310,626 $19,492,399

Shoulder
Maintenance 7, 461 791,996 044 805,544

1,4,
Speci a1

All
Maintenance 128,857,348 2, 4,811,

,569

Pe 6. (



I

demand­
the

c vehicle
nition,

on--passenger

i on, leave, holiday
ntenance, and capital outlay

was in is category.
as common costs. A measure of

to be the most equitable
Ca1Ce(10r'v were allocated on the

les travelled (VMT).
costs.

costs
buil ngs

In
costs

and sick pay,
expenditures.
General
relative use of
allocator of these costs.
basis of vehicle class
Table 24 summarizes the all

le

C ass (%)

I (
II ( 3.1 )

III ( 1.1 )
( 4.4 )

to
cost

Once costs
ne revenue

responsibil i
ni a hi

c e classes it is necessary
e c ass to provide a base for a

Th s on ons revenues paid
State and federal trust funds.

39



State motor fuel and road taxes;
motor vehicle sales and use taxes;
vehicle license fees;

International Regis on Plan (IRP) Collections;
~~li~Y'~l fuel taxes;
Federal sales taxes;
Federal use taxes; and
Three federal excise taxes.

Reve sources excluded from revenue attribution were those
fees-for-service which are assessed in order to recoup service costs.
For example, operator t are intended to recover the cost of
operator testing and licensing, as well as some aspects of enforcement,
rather than to s highway construction and maintenance. Revenues
from operator ts are therefore ately eliminated from the
revenue attribution. Other fees in this group include those for vehic­
le title strations, dealer licenses, copying and certifying char-

, motor carrier pe ts, and highway permits. Together, these
fees-far-service represent less than ve percent of FY 1980 collec­
tions.

e 25 shows the revenue sources and FY 1980 totals inclu­
in the revenue att bution procedures.

Table 25

(FY 1980)

State

Amount

State Motor Fue
State Sales and
Vehicle License
IRP Col ect ons

Federal

and
Use Taxes
Fees

Taxes $281,266,964
64,380,032
80,830,

,570,906

(46.5)
(10. 7)
( .4)
(2.1)

Federal Motor
Othe Federa

Total

Source: DMV, sec.

Taxes
Taxes

,277,428
,633,658

$603,958,989

(19.1)
(8.2)

(l00.0)

Each of fau
shares

was ned
cle classes. I



the revenues
by the
attri

were to revenue totals reported
agency. Table 26 shows the results of the revenue

user charges.

Table 26

STATE BUTION

Class
Sales and

Use Tax

Vehicle
cense

125,709
452,

11,992,644

,906 (l00. 0)

$

$80,830,

$62,130,031
402,050
495,504

1,352,447

$64,380,032,266,964

I
II

III
IV

Total

cent-per­
axles,
on all
the

State Fuel and Road Tax. 1980, Vi nia levied a nine
llon tax on motor fue 1. i c1es th more than two
equivalent of a two r",in+.-n<'''''-gallon S Irrh.::llr'l11=> was assessed

leage driven in the State. Fiscal year collections for
ned motor fuel and road tax led $281.3 llion.

1i ne consumption and, ,and road tax con-
tri ons are dependent upon the number of vehicle les traveled
(VMT) in the State and upon vehicle fuel efficiency. Estimates of 1980
VMT by icle class were developed by applying 1978 VMT proportions by
vehicle class to 1980 VMT totals ided by DHT. Partial data for
1980 vehicle class were checked against 1978 VMT proportions and
were reliable.

1 efficiency estimates 1980 were generated by FHWA for
use in is cost responsibility study. To compute gasoline consump-
tion, vehicle class's annual VMT was divided by its fuel effi-
ciency estimate. Gallons of gasoline consumed were then multiplied by
the ate tax 1eve1 (9 cents for Cl asses I and I I; 11 cents for
Classes II and IV). The attribution procedure yielded results accu-
rate to one-thi rd of one percent of actual fuel and road tax call ec­
tions. Results were then weighted so that totals equalled actual FY
1980 collections.

Sales and Use Tax. A sa~es and use tax of two percent of the
sale ice is levied on vehicles in nia. Fiscal year
1980 co 1 ons for sales and use tax totalled llion.

shares of the
Division of Mota

the es of

es and use tax to the ur
ic es col ected data over a

vehic es and lers. These
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data provided the proportional contributions of each vehicle class (for
both power units and trailers in the case of tractor-trailor combina­
tions). These proportions were used to attribute the $64,380,032 total
to each vehicle class.

Vehicle License Fees. Virginia levies an annual license fee
on vehicles registered in the State. The fee schedules are graduated
by wei ght, with separate assessments on most pri vate and for-hi re
vehicles. Detailed data on license fee collections by weight class are
routinely collected and published as legislative documents by the
Division of Motor Vehicles (Senate Document 3).

Because detailed data on contributions by weight groups are
available, the principal attribution procedure involved aggregating
weight groups into the vehicle classes used in this study. A 1979 DHT
truck weight study provided the basis for this aggregation.

The license fees attribution was first computed for single
unit trucks (Classes II and III) by apportioning the license fees for
various weight groups (Senate Document 3) by the proportion of vehicles
from Classes II and III in each weight group (1979 Truck Weight Study).
The single unit fees were added to the combination unit fees cited
directly in Senate Document 3 (Class IV), to form the total of truck
license fees. This amount was subtracted from the total vehicle li­
cense fees to determine license fees contributed by Class I vehicles.

International Registration Plan. Virginia belongs to a
consortium of states which share truck license fees on the basis of
relative miles traveled in each of the member states. In FY 1980, IRP
collections totalled about $12.6 million.

Senate Document 3 contains detailed data on IRP collections
by weight groups. Collections for tractor-trailer combinations (Class
IV) are specified directly. As with license fees, therefore, the
principal attribution involved aggregating weight group collections
into the study·s four vehicle classes.

On the basis of the DHT Truck Weight Study, single unit truck
contributions were divided between Classes II and III according to
their proportion of the weight groups paying the fee. The proportions
of collections derived from Senate Document 3, including the total for
Class IV, were used to distribute net IRP collections for FY 1980.

Attribution of Federal Revenue Contributions

The federal trust fund receives user charges from six
sources:

(1) Motor fuel tax: four cents per gallon.

(2) Sales tax: 10 percent on the wholesale price of vehicles
over 10,000 pounds.



(3) Use tax: $3.
pounds,

per 1,000 pounds on vehicles over 26,000

(4) Parts and accessories tax: eight percent of the whole­
sale value of certain parts and accessories for vehicles
over 10,000 pounds.

(5) Tires and tubes tax: 10 cents per pound on each.

(6) Lubricating oil: six cents per gallon.

Total FY 1980 contributions generated by these charges from Virginia's
highway users were $164.9 million.

FHWA staff conducting a federal cost responsibility study
have developed methods' for 'deriving the federal user charge contribu­
tions by vehicle classes. In rl:?sponse to special request, FHWA staff
used their mathematical model to produce a set of factors which esti­
mate contribution per vehicle mile traveled or per vehicle for Virgin­
ia's vehicle classes. Factors derived by FHWA were used instead of
published highway statistics, which FHWA staff consider too inaccurate
for a cost responsibility study.

The factor which best approximated the way in which the tax
is incurred was selected. Data on FY 1980 vehi.cle miles traveled or
number of vehi cl es were then multi pl i ed byt.he FHWA factor to determi ne
the vehicle class contribution for each federal user charge.

The results of the calculations are shown in Table 27.

Table 27

ATTRIBUTION OF FEDERAL REVENUES BY VEHICLE CLASS

Class I Cl ass II Class III Class IV

Fuel $ 93,407,428 $ 7,790,000 $ 2,980,000 $11,100,000
Sales 1,878,778 3,432,000 8,709,093
Use 194,948 1,488,226 4,686,825
Tires 16,368,665 797,972 424,084 2,227,840
Oi 1 1,519,775 92,447 44,846 274,068
Parts 1,519,775 2,979,378 1,019,411 1,976,537

Total $112,815,643 $13,732,523 $ 9,388,567 $28,974,353

Percentage (68.4%) (8.3%) (5.7%) (17.6%)
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Revenue Attribution Summary

A summary of revenues attributed from the four State and six
federal user charges is shown in Table 28. Class I vehicles contri­
buted $447.1 million, or 74 percent of the total revenue contributed in
FY 1980, compared to the $156.8 million (25.9 percent) contributed by
Classes II, III and IV.

Table 28

REVENUE ATTRIBUTION SUMMARY
(FY 1980)

Clas State Taxes Federal Taxes Total (%)

I $334,286,236 $112,815,643 $447,101,879 ( 74.0)
II 23,383,070 13,732,523 37,115,593 ( 6.1)

III 14,014,550 9,388,567 23,403,117 ( 3.9)
IV 67,364,047 28,974,353 96,338,400 ( 16.0)

Total $439,047,903 $164,911,086 $603,958,989 (100.0)

Because of changes in revenues caused by i ncreas i ng fue 1
efficiency and the FY 1981 change in State motor fuel tax rates, among
other things, these figures are subject to adjustment for every period
beyond FY 1980.

-



The foll ng groups iei on the Responsibility
Advisory Committee and 5 tted comments on the report findings:

.Virginia ghway Users Associ on

.Virginia Railway soci on

The following organi consisting of Class II and Class
III vehicles users, filed a under the common identification,
IICommittee for Equitable Road Taxes ll

:

-The Virginia Agribusiness Council
-The Virginia Beer Wholesalers
-The Virginia Building Materi Association
-The Virginia Coal Association
-The Virginia Dairy Products Associ on
-The Virginia Poultry on
-The Virginia Ready-Mixed Concrete Association
-The Virginia Retail Merchants Association
.The Virginia Soft Drink Association
.The Virginia State Feed Association
-The Virginia Wine Wholesalers Association
-The Car and Truck Rental Association of Virginia
-The Retail Merchants Association of Greater Richmond, Virginia

JLARC staff notes have been inserted into the two Virginia
Railway Association responses where they were believed necessary to
correct statements of fact. Comments have not been made about the
other responses because they are primarily limited to conceptual
matters. Our printing of the responses without comment, however,
should not be construed as indicating our agreement with those
statements. On the contrary, we believe this cost responsibility study
is consistent with the II s tate-of-the-art,1I and is especially well
suited to serve legislative decision-making responsibilities.
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700 Suitt' I un, 700 East Main St" Richmonc!'Virgini'l 21219, (804) 649,2485
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November 16, 1981

Mr. Ray D. Pethtel, D
Joint Legisla ive Audit & Review Commission
gIG Capitol Street Suite 1100
Richmond Virginia 23219

Dr'ar

Enclosed are our written comments on the JLARC Cost
Respons llity Study which we discussed submitting to you
at our meeting on October 30, 1981. Should you desire any
further or c ri ing information on our comments, please
contact Dr. Linley, Dr. Hoffer, or myself.

Wf' wou d welcome any information on your revenue
optIons should it be available prIor to November 30 as

t will certainly affect our test be JLARC and
the SJR 50 Subcommittee. As you know, we do WIsh to make
a presentation on the thirtieth and request that you add
the VIrgInia Railway Association to your list for comment

We appreciated the opportuni to meet with you and
meJ1bers of your staff on October 30 and hope that our
,:ommenrs at that meet and the enclosed written comments
WIll be of aSSIstance to you in finaliz your cost
all r )cia: ion report.

Cordial

W. Bruce W
Executive Director

:\iUl1hcr !,illl'')

Railnud



The written response of the
a prepared

on November 30, 1981. The
several of the Association's criticisms beyond the material

included in the written response dated November 16. These
materials have been included where appropriate in the fol1o~v~n~q

to ensure that all members of the General Assembly have
access to the full response.

LWAY ASSOC
RESPONSIBILITY STUDY

Introduction

comments on the JLARC Cost Responsibili study
are ons available through October 6, 1981.
These on the assumption that the SJR 50 charge to
JLARC ysis on which the General Assembly could
develop a 1 range, equitable tax structure that would generate
sufficient revenues to meet Virginia1s transportation needs. As 11
be detail here, we lieve that this study does not fulfill this
mandate.

The following issues are addressed: (I) Highway
disinvestment in Vi nia (2) the use of the cluster methodology (3)
roadway construction cost allocation (4) the allocation of dge costs
and (5) revenue attri on.

social capital stock that can be compared to
iness. Highways wear out, are mai and

a manner si lar to business capital. Just as
account for deterioration of their capi

dPI)rF'c;ation, so must the Commonwealth account
ts hi system.

e or

a iness acquires more capital (the Commonwealth builds
more hi ), the llar amount of depreciation each year wi 1
increase. If i on is not adequate, the business will

sinvest. S nce the VDHT does not maintain a depreci on
accumulate si hi sinvestment is di cult to

ne.

ofas a constant real
, maintenance

reijs()nclole for
mai



If, however, there has been a bulge or a secular increase in
hi construction, maintenance and replacement expenditures may not
reflect actual depreciation since a constant per cent of highways are
not ng out each year. Such is the case in Virginia. [S.D. 12, p.
7, 1981J. Thus the maintenance and replacement expenditures may not
reflect the full cost of highway depreciation. One dictum is ce n:
per lane mile expenditures for maintenance and replacement cannot
decrease in real terms without having disinvestment.

The staff of JLARC initially acknowledges the problem of
disinvestment [S.D. 12, pp. 5-6J, but assumes it away by stating, I!

evidence in rginia indicates that maintenance is not being deferred
to a degree which could reasonably affect the study results. I! Based on
this statement, which has little or no empirical support, the staff
develops Recommendation 1 which proposes to define highways costs as
actual and projected Virginia Department of Highways and Transportation

) expenditures.

The disinvestment hypothesis should have been rigorously
examined in light of an abundancy of literature which argues that the
country as a whole has disinvested in highways [Senate Document 9,
1980: General Accounting Office, Transportation Issues in the 1980 1 s,
p. 18J and in light of VDHT officials l statements that in the late
1970 l s Virginia had undergone a moderate amount of deferred maintenance
[GAO, IIQuestionnaire Summary,1I CED-79-94AJ.

The validity of JLARCls results is dependent upon the no
disinvestment assumption. Has there been disinvestment in Virginia1s
highways or, even more important, was disinvestment occurring in the
survey year, 1980? If disinvestment was occurring in 1980, then the
cost allocation results are highly suspect because the total VOHT costs
for 1980 were understated.

An examination of the evidence shows that there was
disinvestment in the survey year 1980. Table I shows allocations by

for maintenance in different ways. Allocation is analyzed first
because it indicates planned expenditures by VDHT. (Secondary road
maintenance and construction are included in maintenance figures).
Column 2 shows actual dollar allocations. Column 4 adjusts the
allocations for changes in highway maintenance costs (Column 3) and
thus represents real allocations. Column 5 is Column 4 divided by lane
miles or constant dollar per lane-mile allocations.

JLARC staff Note. Column 2 of Table 1, which is labeled
"maintenance allocations," includes both construction and maintenance
funds for the secondary system. This has the effect of overstating
maintenance spending on the secondary system and total system, and it
invalidates the per lane-mile allocations in those two categories
(Column 5). Table 1 indicates total system maintenance allocations
(Colv~ 2) for the four-year period of $895,121,000. Actual
allocations were $620,741,000, an error of $274,380,000 over the four
gears (31 percent).
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It should also be noted that allocations are used bg DHT on
an accrual basis for accounting purposes. In other words, balances are
carried forward from gear to gear and are not necessar~lg intended to
reflect planned spending levels in ang given gear. For example,
primarg sgstem maintenance allocations differed from e~penditures for
each of the four gears cited in Table 1 (1977-1980) bg 15%, 20%, 26%
and 5%, respectivelg. Interstate sgstem allocations aT1d expenditures
differed on an annual basis bg 4%, 5%, 11% and 8% over the period. For
this reason, we believe it is misleading to use alloca~ions as a basis
for measuring actual annual work activitg as has been done in Table 1.

the mary system, per lane-mile allocation has
decreased by 13% from 1977 to 1980. For the rapidly aging interstate
system, the decline is even more pronounced, being approximately 20%
over the same period. Allocations have been used in Table 1 rather
than expenditures because allocations represent what VDHT is attempting
to accomplish from year to year based on their estimates of what is
feasible.

Planned expenditures show a disposition toward a reduction in
lane-mile maintenance, indicating planned disinvestment. It is
important, however, to examine actual expenditures before passing
judgment.

le II uses expenditures for maintenance analyzed in a
similar manner with the useful addition of a dividing maintenance
expenditures into maintenacne and maintenance replacement. Maintenance
consists of expenditures for items such as grass mowing, snow removal,
potholes, etc. Replacement maintenance is primarily major
rehabilitation work such as resurfacing, replacing guardrails, signs,
or drainage structures, or bridge rehabilitation.

As can be seen, maintenance expenditures have been increasing
secularly since FY 1973. These increases are true for maintenance in
current dollars, in constant dollars and in constant dollars per
lane-mile for each of the systems. This is consistent with an
expanding system and also reflects the nondeferrability of these items.
Snow removal depends on snowfall; grass cutting until recently depended
on the miles to cut and the weather, and potholes obviously require
attention.

Maintenance replacement expenditures, however, are those
which one would ~ priori assume would be deferred if revenues were not
sufficient to maintain the same level of service. Indeed, they are
residual expenditures in that an increased snow removal burden or any
other unexpected expense would be paid out of replacement allocations.
Thus one would expect them to be more erratic.

As expected, maintenance replacement expenditures have been
more erratic over the same period. It is here one must look to
determine if any disinvestment trend exists. Table II shows that in
current dollars whole system, replacement maintenance
expenditures in were roximately the same as in FY 1977
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Revenues: Need Reassess the Federal Highwag March 5,
1981), was found to be one of the few states little or no
deferred maintenance. As the report indicates, "Virginia and New
Mexico stated that they had little deferred maintenance." In
another section, Virginia was the only one of nine case study states
which its highways in "stable "
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JLARC Staff Note. We concur. There is little question that
the information base for maintenance replacement can be improved.
Several of our highway and transportation reports include
recommendations to that effect.

In conclusion, the cost allocation methodology employed by
JLARC is founded on the assumption that no highway disinvestment
occurred in FY 1980. Moreover the methodology assumes that there has
not been disinvestment in the past and that projected expenditures are
not disinvestment level expenditures. However, examination of the
evidence can only lead one to conclude othewise. Since all costs for
FY 1980 have not been counted, JLARC has underestimated total costs and
thus necessarily underestimated allocated cost by class.

Use of the Cluster Methodology

Most recent highway cost allocation studies have relied on
the AASH(T)O Ottawa tests completed in the early 1960 1 s. As the
economist involved in the JLARC study has noted, ... the evidence and
formulas developed in that $27 million study are generally accepted by
the engi~eering community and are applicable to current cost allocation
studies.

Unlike other states such as Oregon and Georgia, JLARC
rejected using AASH(T)O results directly, but instead chose a new
research technique. New research techniques are not necessarily to be
avoided, nor are they necessarily inherently suspect. They do,
however, require justification for use over traditional techniques.
That is, they should provide superior results to the traditional
technique in order for their use to be justified. One criterion should
be that the results have a stable time dimension. The results should
not vary from one time period to another unless the question one is
asking varies or the basic parameters of the methodology vary. The
cluster approach used by JLARC does not have a stable time dimension.

JLARC staff Note. The statement that "JLARC rejected using
AASH(T)O results directly is erroneous. The AASH(T)O road tests
established the basis for relating weight to pavement stress. Since
that time, 18,000 pound Equivalent Single Axle Loads have been accepted
in Virginia and elsewhere as the standard measure of weight-related
pavement stress for design purposes. JLARC used ESALs as the measure
for allocating all weight-related pavement and pavement maintenance
costs.

The response also indicates that the study used a '~ew

research technique." In fact, the JLARC study adopted the
two-increment approach first proposed by the Congressional Budget
Office and used in the current Federal Highway Administration cost
allocation study. This approach has been widely supported, including
an endorsement in concept by the American Consulting Engineers Council
and the American Rai Association.



to see how such an approach wou d
sector capital is depreci

to recover and replace
is manner, the depreciation is
over me.

have
over its

tal
in

m01rhr, rln logy, any such smoothi would be lost.
the road user tax structure would resemble

y as mix of VDHT projects change. It
a tax policy based on such a

ogy, moreover, is potentially to
the road user tax structure.

The representativeness of the 1980
patterns were DHT

Proposed increases in reconstruction
hiahwaus, as noted in the response, were

for tax policg consideration.

before the start of the
interstate

inc1uded in the

rates
cost

The statement in
resemble a

re~,polnsib~i1i

the response that "resulting road user tax
is erroneous. Projections of mid-decade
class, based on the 1980 but

includ~nq expec~ea variations in spending patterns such as
show little overall change in

examp~e, Class I responsibil
for the most 1 spending program, with the

redistributed over the three classes of trucks.
1980 results as ied to the mid-decade

reliable base for tax icg analgsis and



56

Tax policies have not in the been
fl ons. The rginia road tax structure on heavier
remained basically unchanged since 1956. We doubt that many
officials would choose to make another centu tax licy
decision on the basis of a single year snapshot which has little me
dimension.

One other issue should be raised concerning the snapshot
logy. Assume that it was accepted and a new cost allocation

mate recalculated every two to five years. It does not take much
imagi on to see that some highway user interests would seek to delay
ini ating projects which impacted di onately on their vehicle
c ass. For instance, if there were a large number of reconstruction
projects on interstate highways in a given period, owners of class IV
vehicles would have a higher cost allocation. If the projects were
heavily oriented toward secondary roads, then classes I and II would
have a higher cost allocation. Given the magnitude of possible
s fting due to the cluster methodology, the benefits could be ite
hi from concentrating certain projects during projects no cost
allocation study.

The JLARC study used a projected lO-year traffic mix on the
highway construction projects to assign costs among vehicle classes.
No attempt was made to use the system-wide traffic mix. The latter
could significantly differ from the traffic x on the few projects in
the cluster. The projects were grouped on the basis of pavement and
road design (ESALls), rather than on the type of highway (interstate,
p mary, secondary, etc.). Thus JLARC argues that it cannot match its
projects with system miles.

Yet, it did that very thing for dges. Bridges were
grouped according to the system designation (interstate, primary,
etc.). To allocate costs, total system mileage mix was used, not the
projected median year traffic mix for each bridge.

Thus system mileage is used for bridges, and projected median
year project mix mileage for highways. Yet revenue attribution is
derived from total system miles. To be consistent JlARC should have
allocated costs for highways on system mileage as it did for bridges.

JLARC staff Note. The response stated that the "study used a
projected 10-year traffic mix on the highway construction projects to
assign costs among vehicle classes." This is incorrect. Actual 1980
traffic mix was used to assign non-weight-related construction costs.

Using systemwide traffic mix for weight-related construction
allocation, as is suggested in the response, would produce invalid
results for a cost responsibility analysis. Apportioning current
construction requires that the data base reflect current construction

Construction today does not mirror the state's 60,881 mile
system which includes over 40,000 miles of low volume secondary roads.

construction is concentrated on a subset of the
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In its August report, JLARC reported the's assessment of
bridge itions in Virginia. Of the $259 million needed for bridge
replacement, $145 million or 56% is replacement of those classi
as II structura lly defi ci ent, in need of rep 1acement. II number of
bridges needing replacement (75) strongly suggests highay
disinvestment.

The issue of bridge replacement, however, is not limited to
the issue of disinvestment. The criteria for bridge replacement
require close examination. The deficient bridge classification can
have numerous meanings. One, it could be ins cient for even class I
vehicles. Two, it could be sufficient classes I II, but not
for the heavier classes of vehicles. Or, it could be sufficient for
all but the largest classes. Usually, the VDHT classifies bridges as
structurally deficient when they do not meet the teria of supporting
all vehicle classes.

This presents a curious problem. Assume an existing
bridge can accommodate classes I and II vehicles the twenty
years wi only normal maintenance. Next assume that the bridge is
termed structurally deficient because it 11 not carryall classes of
vehicles. When the new bridge is built, the J cost methodology
would approximately 65 to 70% of the bridge replacement cost
charged to class I and class II vehicles when they did not need the new
bridge. The vehicles that cause the new bridge to be ilt are only
allocated 30 to 40% of the cost.

Another bridge issue apparently sed is additional
length the overpass bridges necessitated extra roadway width
that has determined to be truck occasioned. i the JLARC
example scussed in the previous section, we nd bridges
spanning interstate highways must be at least 12 feet longer due to
truck traffic. The total cost of that 12 feet should be charged as
truck occasioned. Instead, the extra length was deemed to be a common
cost, and thus 90% of it was charged to automobiles.

Heavy Truck Attribution Analysis

JLARC analysis of heavy truck revenue
issued to date can be as i

ssions, as not being fully devel and as havi

ion in the
sleading, as

a faulty

59



The subsect
Trucks ll

( 6, pp.
since Virginia has a motor
removes the incentives to
Virginia to higher
states.

De from
ng. Fi rst it s
on heavier cles that this

out-of-state and enables
trucks than other

er
to

Whil e it
fuel reporting law

their 1
guous 48 states d not

requirement were either very large, very
structure tax or didn't tax motor 1 at all.
argument could be made that 20 states have
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monthly.

JLARC staff Note. Frequency of audit, not frequency of
reporting, is the key factor in stringency of enforcement. Virginia
ranked second among the ten southeastern states in audit frequency for
motor fuel tax collections.

Secondly, the section is sleading for it i lies that
Virginia collects a sproportionate amount of revenue from heavy
trucks. While Virginia's nominal user tax structure on larger vehicles
ranks among the highest in the East, Vi nia's effective tax
collections rank it with states which have much lower nal tax
rates. This anomaly results from Virginia's relatively
registration fees on larger vehicles, whi can be e
legally avoided under Vi nia's registration reciprocity agreements.
The JLARC reports issued to date do not address the serious equity
problem that exists from the disparity in inia user payments
between reside and non-resident carriers.

Sales and use tax revenues were to the several
classes on the basis of data collected for six months in 1980 by OMV
(October 6, p. 46). This methodology overstates the revenue that
should be attributed to heavy trucks. ng the base pe od,
automobile sales in the U. S. were at ir 20 year r. Heavy truck
sales had not fallen correspondi y. le III shows U. S.
automobile, li truck, and heavy truck registrat ons for the years
1978-1980. As can be seen from the table, heavy truck registrations as
a of automobile and li truck strations inc~p;~~~,~

1.30% to 1.75% between and is a 35% increase
in on over ,the ast "normal!! year for motor vehicle
sales. Accordi ,sales and use tax revenues buted to
truc have been overstated.

vehicle
The data in Table III refers to new
level. The sales and use tax in



vehicles sold-new and used. To the extent that
a decline in vehicle sales, the conclusion should be

that passenger car contributions are understated, not that truck
are overstated.

e III

Truck, Truck Total New Car Registrations

Heavy Truck
Li ght Truck New Car Light Truck &Auto

(000) (000)

191, 3,772 10,946 .0130

1979 213, 3,255 10,335 .0157

1980 193,410 2,283 8,761 .0175

Source; Automotive News Market Data Books, 1980 and 1981.

nally, it is interesting to note the per mile revenue
attribution by vehicle class derived in the study. Table IV, column
(a) shows JLARCls estimates of per mile Virginia and Federal user tax
payments in FY 1980. This payment pattern has been described by JLARC
as "... a reasonably equitable tax structure [October 6, p. 50J."
The JLARC data show that in FY 1980 on a per mile basis, class III
vehicles paid 7.16 cents per mile is total user charges while the
larger, ier class IV vehicles paid 5.70 cents per mile. Thus,
class IV vehicles paid 25.6 percent less per mile in user taxes than

d class III. Column (c) represents an index of cost responsibility
by icle class on 1 roads (federal aid and secondary) as determined
in the Road Tests. If we let automobile user payments in FY
1980 have a magnitude of 1, column (b) shows that class III vehicles
paid 5.7 mes what automobiles paid per mile, while class IV vehicles
paid on 4.5 mes what automobiles paid in Virginia and federal user

in 1980.

In column (d), we again assign automobile costs a magnitude
of 1. can be seen in column ( ,the AASH(T)O results assigned
progressive y hi all costs as vehicle size increased. Thus
while class III vehicles were all costs 3.2 times that autos,
class cles were allocated a per mile costs 7.3 mes that of
autos. IS own data i cates that on a per mile is class

vehic es d less per le in user charges than class III vehicles.
These resu ts bed as leo

6
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JLARC Staff Note. The Virginia Railway Association
elaborated on these points in its November 30 briefing of the SJR 50
subcommittee by producing a graph of cost per-vehicle-mile for each
vehicle class. This graph has been included as Figure 1. The
relationship as shown by the Virginia Railway Association was
erroneously calculated. Figure 2 presents the corrected cost-per-mile
separately for both the interstate/ urban/primary systems and the
secondary system. The great differences in traffic mix and costs for
construction and maintenance between the State's higher volume roads
and the secondary system make combining the two calculations into a
single graph meaningless.

At the November 30 briefing the Virginia Railway Association
also handed out a second graph which purported to show revenue payments
per-vehicle-mile (Figure 3). These calculations were also erroneous
and appear to be based on data from two different fiscal years. The
corrected calculations are shown in Figure 4.

Conclusion

In conclusion, we believe that the JLARC study is deficient
in a number of areas. These deficiencies are serious enough to
preclude using the results of this study as the basis for tax policy.
As noted throughout the paper, not only have VDHT costs been
understated significantly, but those costs which were used were
misallocated among vehicle classes. Unfortunately, the end results of
the study are not usable for establishing tax policy.

Table IV

Total Virginia and Federal User Payments per mile of travel
FY 1980, by vehicle class and ASSH(T)O Road Test cost responsibility

(a) (b) (c) (d)
FY 1980 Magnitude AASH(T)O Magnitude

User payme~ts with cost resp. b¥ with
Vehicle Class per mile auto=l vehi cl e type auto=l

I 1. 26¢ 1 .32 1

II 3.41¢ 2.7 .54 1.7

III 7.16¢ 5.7 1. 008 3.2

IV 5.70¢ 4.5 2.346 7.3

lTable 26, Oct. 6, 1981 -:- Table 5, S.D. 12. 1979 mileage.

2 Report of the Highway Cost Allocation StudyllIISupplementary
e 3, 1965.
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700 Building, Suite 1130. 700 East Main St.. KlChrrlond.

w. Bruce Wingo
Executive Director

3

Mr. Ray D. Pethtel
Director
Joint slative Audit and
Suite 1 0, Capitol Street
Richmond, VA 23219

vVUUlI''''SS

Dear Mr. Pethtel:

We would like to take
points raised by you in your letter of
Before addressing the issues ta
like to put the issue of a cost
perspective. The purpose of any
provide a basis for implementing
for the present SJR50 study was
may st a "highway problem."
user tax structure and tax rates may
a financial base to adequately rna
Highway System.

to

Over the last several
the General Assembly have been
staff presentations and reports, to
studies undertaken in other states
the most recent Federal study. In
such as the Virginia Railway Associ
Trucki Association have pre wr
to the JLARC staff and the Subcommi tt.ee.
reports, presentations and cr
light of three issues:

r the
ent

e
an increas

on are
sent

(1) Is the present level of
highway system in Virginia adequate to
system and to expand it in a j ious

s of the Commonwealth where
highways? Two s to

if there is s tment
to expenditures

\1ember Lines

Baltimore and Ohio Railroad
Chesapeake and Ohio RaihY3\
Chesapeake \Vestern RJil\vav

Railro;,;J



Page Two

and the personal income level of the Commonwealth.

(2) Are the users of highways paying their "fair share"
of highway costs? More specifically, are they paying their
allocated cost responsibility given that we have satisfactorily
determined what that cost responsibility is in the Commonwealth.

(3) Is the tax structure equitable in its tax collections?
Does the structure collect from both in state and out of state
users the appropriate amounts per vehicle class? Can any of the
tax be avoided, thus setting up interclass inequities? And
is the tax burden imposed on the appropriate users within
the classes (i.e., heavier vehicles within a class pay higher
user taxes)?

The Virginia Railway Association in both written and
oral presentations has expressed concerns that the JLARC study
has not adequately addressed the issues above. In the
paragraphs appended we shall address the points you've made.
In doing so we shall attempt to provide insight on the three
issues outlined above.

Sincerely,

tv~tJ,.f(~)
W. Bruce Wingo
Executive Director

WBW:rw

Enclosures

cc: The Honorable Theodore V. Morrison, Jr.
Members, SJRSO Subcommittee
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ileage the Methodol
were for ile the cost were

lis c tique presentatio , the J
staff for the rst me presented their results on a cos per
basis. To derive these results, staff used previously unp
vehicular mi eage data. If we use their sys de cost
responsibil data by vehicle class and divide by vehicular
traveled, the same results first out in the i i

--- n- fact. That is, on a system-wide.c...:...=..:::-:-:-:=-=...:....::..:..:.
all on mile traveled

the 1 , heavi er Cl ass IV trucks. Cl ass II I
an a located cost of 8.45 cents per mile, while the

vehic es, Class ,have an all cost of 8.00 cents per
s decline is true if total vehicular miles class are used

or if usted vehicular les are used. latter mil excludes
toll road 1 on the interstate system as well as mileage in
Arli and rico counties.

same s is i if the pe
allocated cost vehicle class resu ts (October re Draft, le
27, p. 50) are divided by the 1980 percentages of vehicular mileage
travel data by class obtained from the staff. Here, Class II vehicles
have a cost responsibili 3.96 mes that of their percent of les,
while Class IV vehicles have a cost responsibility only 3.70 mes that
of i of les.

If the results presented in the November 30 D (Table 8,
p. ) are , cost responsibility discrepancy worsens. Class
III vehicles cost responsibili increases to 4. while Class
vehicle responsibili declines to 3.68.

cost responsibility per mile results presented by Mr.
1 in his figure 2 were obtained by calculating class cost

~o,onr,ncibili separated the interstate/primary/urban system and
for the secondary system. Only by separating the systems can it be
shown the study allocated a larger per le cost responsibility to
Class than to smaller Class III vehicles. the staff in the
presentations of its results to the SJR50 Subcommittee has always

cost and revenues sytem-wide (October Exposure Draft, p. 50;
November Exposure Draft, p. 60). Only in rebutting VRA
presentations does the staff revert to a saggregated system analysis.

fact remains, that for the as a whole, on
a m s, staff has trucks have
a responsibiiity

Combining data for inters~ate/primarg/

urban systems secondary system as was done the Railway
consultants for their cost per mile is is

Vast differences in traffic volume, ieal
characteristics, and basic purpose between the and

have been doc~~ented in this
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to each class on the ve
cl ass n each cl uster. Cl ass II the truck

examp e and be assi of the s on costs
e to trucks only. The resul ng dollar gures al th
ar costs were totalled for each class over the clusters. An

is statistically more in keeping with a le
would be to accumulate truck assi costs for site
over all clusters and assign the total on the basis of the

class1s 1 of total truck eage.

costs.

states in
Responsibility
oned on the basis

vehicl e
attempted to do

we used actual
on costs. II

locations

non-wei related, common
on Methodology For A

Study 'Icommon costs should gener:;alTy-;;-h;;"--;I';;::;-;~
of relative les traveled on the highway
class. p. ) It is our understanding J
this. 1 states in the letter that BIn
1980 x to assign non-wei related co
Tables 22, of the exposure draft are a
based system. Each has a
all class indicating
pri were app 1i ed to

non-weight related we assume that int (ten
mates mileage were as was told to at the

meeting with the JLARC is leage is what is
projects in the year 1990 and constitutes only the

Thus, we have a peculiar i on of les. For
costs, 1980 system-wide is used to allocate
related costs were leage, 1990

leage was used. Again, statisti ly it would have been more
to use system-wide 1980 1 allocate all costs based

When it was suggested at meeting that
, the reply was that s used to

was on the basis on and not by
could not be common

has separated the least secondary and
order to come up percentages in the

,22. If common costs were broken and allocated at
level, the primary level the urban level, then it

been a simple matter for to use system-wide 1980
a11 costs. If the staff separated only secondary and

se1colloclry, it arbitrarily assumed that common costs could be spread
ssimi 1ar systems, i. e. , urban versus the
versus the interstate is as much

much of the pri interstate system
system tem.



JLARC Staff Note. The above discussion reflects the Railway
Association position that aggregated system-wide VMT is a more reliable
statistic than cluster-specific data. This is not the case. The
cluster approach was designed specifically to avoid the serious
aggregation bias which would result from using gross system-wide data.
Therefore, the study team believes that the study results are superior
to what would be obtained by the method advocated by the Railway
Association.

Additional Comment

One remaining serious deficiency of the JLARC study deals
with their inappropriate comparison in percentage terms and their
over-under payment results. In Table 27 (Exposure Draft, October,
1981) and Table 8 (Exposure , November, 1981) JLARC compares
percentages of cost responsibility per class with percentages of
revenues per class. The revenue percentages are subtracted from the
cost percentages and the remainder multiplied by revenues per class to
arrive at dollar figures for over- or under-payment.

This analysis ~ extremely questionable because JLARC staff
takes percentages of two different bases and subtracts them from one
another. Very simp e mathematics dictates that subtracting one
percentage from another requires a common base. The bases used are not
common, in Table 27 costs are $776,812,461 and revenues are
$603,958,989. For Class I cost responsibility is 70.9% of $776,812,461
and revenues are 74.0% of $603,958,989. Thus, 70.9% cannot be
subtracted from 74.0% and arrive at any meaningful results. The
different (3.16493) percent could be multiplied by $603,958,989 as
JLARC did and arrive at 19.1 million dollars or times $776,812,461 and
get 24.6 million dollars. Neither of the two are correct. Indeed,
over- or under-payment can be calculated in this manner only if total
costs equal total revenue. Since total costs include 173 million
dollars of fortutious Federal revenue, some provision must be made for
accounting for that money. It can only be ignored if it is assumed
that $603,958,989 was a sufficient amount to have spent on highways in
the Commonwealth. JLARC uses only 1980 costs so it must be concluded
that the appropriate amount to have spent on highways was $776,812,461.
JLARC has argued vigorously that the use of only 1980 costs was
legitimate and that the amount spent did not result in highway
disinvestment. Neither have they stated that $776,812,461 was an
excessive amount of spending.

Thus, since $776,812,461 is the required amount, having been
spent in 1980, it is important to ne the responsibility
raising the 173 llion that would have been necessary had not the

lth been fortunate to receive more than its lishare li of
i on likely to not reoccur.

c ass
class.

72

on J
total costs

r Class I

one can subtract total revenues
~a'ra,~m'ne the under
ass II $28, , Class III
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normal
In le 8, , Class
the under of 37% of the
III. correctly calculating under , C ass

is Class II and 294% of that of Class II.

ne
above
cant.

10%
of C ass

under

Note. The above discussion indicates a
miSUlnOre l"S t:a'i=;dJ~7()ftj;e~c:;Oos t on the 0 f the

consultants. has benefited for the last
of federal highway funds in excess of

payments. The allocation of costs and revenues
as presented in the above discussion treats the federal overmatch of
approximately $172 million as funds for which Virginia highway users
should be This would have the effect of making a tax policy
recommendation that Virginia highway user taxes be increased 29
percent across-the-board to make up for a nonexistent funding deficit.

There is no evidence that the role of federal aid in funding
Virginia's highway program in 1980 was not "normal" as inferred by the
Railway Association. Should future federal action result in drastic
reductions in federal aid, increas State user charges to compensate
is only one of the policy options open to the Governor, the General
Assembly, and the Highway and Transportation Commission.

Conclusion

does
ral study

i fy any
logical

is

In conclusion, the Virginia Railway Associ on rms its
criticism of the JLARC study and feels that the results are very
questionable in terms of a basis for tax policy. J

well with those of other states nor the new
released ci ly. reluctance JLARC

part of its study in response to basic stical
tique resulted in a far lower lity

le i Before tax poli is
should retrace its steps modi its
more accurate meani 1 result.



VIR.GINIA HIGH
104 WEST FRANKLIN STREET, SUITE D, RICHMOND, VIRGINIA 23220

L. RAY ASHWORTH
Executive Vice-President

DALE BRAZALE
Assistant to the Vice-President

December 14, 1981

Mr. Ray D. Pethtel
Commonwealth of Virginia
Joint Legislative Audit and

Review Commission
suite 1100
910 capitol Street
Richmond, Virginia 23219

Dear Ray:

649-9311

Enclosed is a report to the Virginia
Highway Users Association from CounselTrans
Inc., .6110 Executive Boulevard, Suite 120,
Rockville, Maryland 20852, entitled "Problems
With JLARC Cost Allocation Methodology". I
would appreciate if you would enclose these
remarks in your official report.

My sincere best wishes.

LRA/mp
Enc:
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problem of
load applications,

The technical area is so complex that the
is unaware of the substantial differences in the two
knowledge. Personnel of CounselTrans, Inc., have a
having been on the National Advisory Committee for
for practically its full duration -- a few months
beginning. These personnel have also been extens
in practical pavement performance research.

The results of the defects in the JLARC procedures are not
serious consequence to heavy vehicles because simplifications
traditional methodology, adopted because of shortages of
adequate data, balance the charges against different vehicles
not to reflect the theoretical problems.

Nevertheless, in the areas where the defects occur. the same
odologies should not be applied in future studies. Therefore, to
document the inherent problems in the JLARC procedures, CounselTrans
has prepared the attached Analysis of Procedural Defects , it is
hoped, will contribute to a better understanding of pavement performance
principles as related to highway cost allocation.

Being aware of the difficulties involved in fully comprehending
all of the different theoretical and practical considerations involved,
CounselTrans is prepared to provide more elaborate technical demonstra-
tions of the problems now inherent in new JLARC metho , if necessary.



brief analysis of
procedures util

Commission (JLARC) of
at the request of the

I, entit
Working Paper. U are

of and reasonableness
various classes of motor

costs they occas on

It finds that many
the report dated

Cost Responsibility
thorou.ghll) supportable from the s l..<1JllUPV.l.UI..

as adherence to the premise
should be taxed in accordance
highways.

the technical problems with
terms as poss Ie, because
depart the objectives of

are not technically sound in
ect is lex, the

, using the 1

of the procedures, however
to the adopted premise.

nortco,ml.n~~s of these procedures can be
research knowledge currently

This paper will attempt to
methodology in as straightforward

effect in causing the to
supportability and complete

DESIGN EASLS AND PAVEMENT CONSUMPTION

difference between changes in
(PSI) and pavement consump­

used to measure and

A fundamental problem occurs way in which a pavement design
Ie known as equivalent single axle loads (ESALs) is used in the

location of portions of pavement cost under both of the JLARC meth-
odologies: The Minimum Pavement and The Avoidance Method.

Several facts concerning the use of ESALs pavement design
tormula as well as the relationship between ESALs as used in design

as they may apply to actual pavement consumption over t must
cribed in order toappreciate difficulty with the methodology.

is also necessary to des
tor known as Present Serviceab

The PSI is simply a number on
navemen condition.

Pavement consumption, on
location purposes -- as

navemen from the time it was
history. The point

sustained by a pavement
to the amount 0

.l.l.,;cd.uJ..J..i of
loss of

ut .)



The following facts are re

Highway pavements are
the pavement is

or

All of the pavement
over the normal
were allowed to
would typically possess
worth.

This is the full amount of
ascribed to design ESALs under
In this case, the maximum range of
worth that could be allocated on
would be 45-55% of s cost.

It, however, constitutes extremely
standpoint of cost-effect s, to
deteriorate to this degree. is
and T would permit it and the
way~ ceflainly does not suggest
pol~cy._

At the optimal point of (
minimal annual expenditure to preserve
pavement will have lost only 10% of s
des ign net worth. is amoun t 0
pavement that is consumed.

At the optimal point of overlay, the
be in the neighborhood of 3.1. The
pavement will be between 10 and years.
received 60% of its design ESALs. The
to restore original service
between I" and 2" t Davemen

Some states have ess
policy (e.g., Ohio).
let their pavements
lack of funding.

UC'-'<:I.U;:,e of

Most states are letting
below the optimal overlay
range of 2.7 or 2.8.

17 A policy like
travel condit
producing a

?:../
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results in
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ed against heavy vehicles.
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follows. therefore.
produce resu~ts that are

Related to the same basic failure to distinguish bet~een pavement
ions and actual pavement performance as related to time

cuau ........ itation and overlay policies, type error occurs
IIavoidance method. II also to charges against
v~Hk~les in excess of costs-

principles.

understandin~ this prob. necessary to realize that
method' does not treat II II in the s arne way as

Incr'en~nltcll Analysis (layer on a cake concept) where the final
oavemen an accumulation of increments one on top of another.

removes a vehicle class the design consideration
works out a new des to determine the avoided 's

This vehicle class replaced to determine a new
v<::.u ....... le's increment. this method must be the
vehicle's design influence entire pavement life.

or the axle
but are s""....""<>rI
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toward the
allocation

the procedures, presented here, have
out more to ass assuring a sound basi~ for future
to ical efforts of the JLARC staff aimed

development of new, more efficient and less expensive cost
methodologies.

not apparently out of line with those that
would have been obtained under the best application of past meth-
odology. It is not any specific user group is greatly
disadvantaged by the s

is
that does not

of highway cost allocation so far developed
some ical or practical shortcomings.
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tt r ita Woad Va s

310 S. Boulevard
Richmond, Virginia 23220

(804) 358-6724

COUNSEL

Thomas & Sewell, p.e.
P. O. Box 14515

Richmond, Virginia 23221
(804) 355-8646

Decerriber 22, 1981

23219

colIDSel for the Corrmittee for Equitable Road Taxes, I am writing
the concern the Corrmittee regarding the results of the Highway

Tr'3.ru;poirt.at:Lon Study undertaken by JlARC in response to Senate Joint
. 50, particularly insofar as the vehicle cost responsibility

appear to show that Class II trucks (two-axle, six-tire trucks) and
III trucks (three-axle, single-body trucks) are substantially under­

"':",,;""',0- their "fair-sharel1 of highway user taxes.

Users Class and III vehicles have not heretofore taken the
opportunity to CClI1ITEnt upon JlARC methodology, data sources, or other compo­
nents of the study, probably because, at the outset of the study, it was not

to them that their interests 'WOuld be so substantially affected as
tentative results appear to show. It has only been since the publication

preliminary results seeming to show substantial underpayment on the part of
II and III users, and suggesting that the burden of user taxes upon these
should be dramatically increased, that efforts have been made to examine

validity of these results from the perspective of Class II and users.

concerns in area of equitable cost allocation were initially
J...cuc.i:l<;:·u. men preliminary study results appeared to show that Class II and
V "-4.L..I..'-.J...<;;;'::> , iNhich are responsible for approx:ima.tely three percent (3%) of
tr'3.ff:ic on the highway system, were responsible for approximately eight percent

cu(,t-crm maintenance and construction costs. Costs allocated to
v'O..u..... .J..<=O classes on a per mile basis also appear to us to be much higher

expected for Class II and III users, and much lower than expected, (i.e.,
not significantly greater than the Class II and Class III cost per mile) ror

IV trucks (tandem trucks). Revenue attribution to each particular class
V=L.........!-'C user is accomplished through the use of miles per gallon estimates

class, coupled with total vehicle miles traveled for that class. A
error in these estimates could dramatically affect study findings on



Mr. Ray
Decerriber
Page 2

equitable
these,
equitable
and Class

, 1981
2

cost allocation. The results of our preliminary analysis into
other, areas of the study indicate that findings the area of

cost allocation may be incorrectly estimated in favor of Class I
IV users, and against Classes and

As a result of these initial
Equitable Road Taxes has been formed
of study results. The Conmittee is
merribers include:

detenninations, the Com:ni.ttee for
order to fund a thorough analysis

growing, but at this time its

The Virginia Agribusiness Council
The Virginia Beer 'Wholesalers Association
The Virginia Building "Material Association
The Virginia Coal Association
The Virginia Dairy Products Association
The Virginia Poultry Federation
The Virginia Ready-Mixed Concrete Association
The Virginia Retail Merchants Association
The Virginia Soft Drink Association
The Virginia State Feed Association
The Virginia Wine "Wholesalers Association
The Car and Truck Rental Association of Virginia
The Retail Merchants Association of Greater Richmond, Virginia

As noted above, the Comnittee has retained a professional engineering
and plarming services company to examine JI.ARC data sources, methodologies, and
results, and will receive a report sometime in early January, 1982. It is our
hope that, prior to the use of the results of the JlARC study as the basis for
changes tax policy which would increase the amount taxes paid by Class II
and III users relative to other classes, the Comnittee would be afforded an oppor­
tunity to complete its investigation of the JlARC study and respond to its findings.

With kindest regards, I am

Walter A. "Marston, Jr.

SWP:
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