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current

form based on staff and
the of funds. While the pace of
main tenance has
increased over the last several
years, more information on replace-
ment needs should be made available. Adop
tion of a pavement management system and
improvement of existing bridge rating proce
dures will help DHT to better relate the level
of maintenance replacement spending to the

mandate for reasonable and neces
sary maintenance

Maintenance Productivity. Efficient use of
resources by DHT is also important in deter
mining maintenance funding needs. Analysis
of DHT expenditures and labor and equipment
use shows that there is substantial variation in
productivity between residencies, and that at
least some of the variation can be attributed to

the different practices used in performing
maintenance. Statistical analysis of these differ
ences indicate that DHT could achieve a
savings of approximately eight percent in its
ordinary maintenance program by improving
productivity. This would amount to a biennial
savings of $9.7 million. DHT should review
its procedures for identifying and disseminating
improved work practices to more quickly and
effectively upgrade maintenance productivity.

Legislative Control. A review of DHT
spending also found that the 1978-80 biennial
maintenance budget was overspent by $59
million above legislative appropriations. Appro
priations Act provisions clearly establish a
spending limit for highway maintenance but
this provision appears to have been disregard
ed. DHT contends that the overspending was
for purposes more similar to construction than
maintenance. However, similar activities have
been coded as maintenance by DHT since at
least FY 1971. A revision in control procedures
within the Department of Accounts is neces
sary to ensure that future spending is consis
tent with the Appropriations Act.

Overall, the review found that the record
is unclear on the degree to which past
patterns of maintenance spending have been
consistent legislative mandate to
budget for reasonable and necessary levels of
activity. is is spending has

in in one case,

budget for
maintenance. Several DHT
maintenance budgeting practice a
for more refined information, however.

Routine Maintenance. Routine maintenance
budgets are developed through a Maintenance
Management System (MMS) which uses stan
dards to establish funding needs for the vari
0us activities. While the system appears funda
mentally sound, the standards do not always
reflect actual workloads nor do they necessar
ily guide field crews in carrying out routine
maintenance.

For example, MMS budgets do not always
reflect the actual work to be performed. A
recent review of several workload indicators by
the Virginia Highway and Transportation
Research Council found that the workload esti
mates used in MMS varied from actual work
loads by as much as 800 percent. While the
research council did not attempt to project
these findings to the entire system, an effort
has been undertaken to measure more accu
rately workload for pavement surfaces, drain
age structures, bridges, and other major compo
nents of the highway system.

Moreover, field staff often vary their
workload from what was used to develop
budgets based on standards. For example, 32
residencies spent $4.1 million, or 24 percent
on the average, less on drainage than was
budgeted by MMS. In contrast, 34 residencies
spent approximately $5.5 million, or 27
percent on the average, over budgeted amounts
for bituminous surface maintenance.

Although some variation necessitated by
unanticipated events may be warranted, the
degree of variation between maintenance
expenditures and budgets raises questions about
the actual value of the MMS as a means of
assessing needs and budgeting for maintenance.
DHT should carefully reevaluate its policy
concerning residency compliance with budgets
based on workload standards. Either closer
adherence to the standards should be required
or the value of maintaining and updating the
standards should be reviewed.

Maintenance Replacement. Maintenance
replacement activities are budgeted on the
basis of years' coupled with a
review of field office requests district and
central office staff. for maintenance

follows a traditional incremental
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Vi nia is one in a
1 on 50 passed bY'
specific information
new hi ghways, (2)
portation.

Transportat ion is thi 1argest
budget. Approximately $1.9 billion were appropri
t i on programs in the 1980-82 bi enni urn. Demands for i
struction, increased maintenance, and transit services
available and projected revenues. As a result, careful
proposed expenditures is needed to identify es
available funds. In order to conduct its review, the
requires comprehensive information on highway and transit
well as specific options for alternate levels of
assess the benefits gained or lost with on.

Thi s report demonstrates both how
struction programs can analyzed
developed. The report also reviews the nancial on
trans it systems and i dent ifi es the nand a1 requi rements
continued operation at current levels of service.

Virginia's Highway System

The growi ng demand for State hi ghway revenues
the scope and size of the State highway system. has
bility for constructing and maintaining most roads
Only cities, incorporated towns, and two counties
co) currently construct and maintain roads outsi
These 1oca1it i es recei ve fi nanci a1 ass i stance
trust fund.

Vi rgi ni a has the thi rd 1argest State
nat ion, with 60,881 mil es of roads. The State
all levels of need for ility and access,
speed, controlled-access routes to two-lane
Vi rgi ni a are di vi ded into ni
primary, secondary, and urban (Table
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Performance standards were deve
actual work performed by 38 ntenance areas
around the State and a rev ew of three
studies were performed to improve

ne activities and work unit measures.
establishment of fo ng:
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either increased effi ci ency or a that the i
dards were hi gher than necessary. In genera , the
developed in the 1960s remains intact and serves as a base for
i ng.

These standards
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ng Hard Surface on

es non-hard surface roads in

mach; i le annually - Staunton, Salem, Bristol di cts
mach;nings/mile annually - Culpeper and lynchburg districts

ini le annually - Richmond, Suffolk and Fredericksburg
districts

4.0 man le machined - West of Blue Ridge
2.4 man hours/mile machined - Counties bordering on eastern slope

of Blue Ridge
1.4 man hours/mile machined - State

$53. le - Wise, Dickenson, Buchanan
49.50/mile - Staunton, Salem and Bristol districts
31. le - leesburg
3D. DO/mile - Amherst, Charlottesville, Culpeper, Warrenton,

Bedford, Martinsville and Rocky Mount residencies
.DO/mile - Fairfax

20.00/mile - Manassas
18.60/mile - lynchburg, Richmond, Suffolk and Fredericksburg

districts and Louisa residency

Source: Highways and Transportation.

ons about workloads that are incorporated into MMS stan
to be reviewed and updated. Second, field staff commonly

compliance th the budget targets. The third problem is
does not establish ties for routine maintenance.

The assumptions about workload in
developed in the 1960s, appear to need

usted the Maintenance vision to meet
However, the rgi a Hi ghway and

) demonstrated in 1979 in
ons d not ect actual
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335,150

Source: Virginia Highway and Transportation Research
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i in a status report to the 1983 General Assemb

lete assessment of highway condition should be completed
ing of 1984-86 biennial budget cycle.

Maintenance Information. A second area of maintenance
replacement needs assessment and budgeting which underutilizes
i on is dge maintenance. DHT spent $11 mi 11 ion in

maintenance lacement work on bridges. Bridge maintenance
and a11 ocated to res i denci es on the bas is of a fi e1d
incorporates professional judgement, field requests, and

are
revi ew whi ch
campl nts.

DHT Bridge Division maintains a comprehensive in\l,~nT'n~\I

dges on a11 systems. The inventory provi des i nformat ion
condition based on periodic field inspections made by

neers. Reports made by the inspectors are used to rate
tion of each dge. Ratings range from 100 (excellent condi

zero (very condition). In addition, inspectors' reports
contai ons for specific maintenance needs on the bri

use
maintenance
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ial usefulness the bridge
not reviewed by the central ce
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46.7
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66.0

$ 73.1
112.7

$ 50.5
68.6

$ 51. 8
59.4
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128.0

lhll:>",c,vnon';'ture $ 11. 4 $ 28.2 $ 39.6 $ 18.1 $ 7.6 $ 25.7

$ 68.
69.8

$ 65.2*
109.9

$133.3
179.7

$ 84.4
134.6

$ 76.0
102.5

.4
237.1

UVI~re!xpen<1iture $ 1. 7 $ 44. 7 $ 46.4 $ 50.2 $ 26.5 $ 76.7

$119.4 $120.1 $239.5 $156.4 $150.6 $307.0
135.1 196.8 331. 9 228.2 186.4 414.6-- -- --

ture $ 15.7 $ 76. 7 $ 92.4 $ 71. 8 $ 35.8 $107.6

Percent Over-
iture 13% 64% 39% 46% 24% 35%

or to the 1978-80 biennium, secondary system maintenance and construction
expenditures were made under one item. The appropriation amount is the amount
allocated by the highway commission.

Source: ations Act for 1976-78 and 1978-80 as amended, and financial
supplements to DHT annual reports, 1977-80.

s Y to ate non-general funds when, in his judlClefillerlt
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aced on theRecommendation
condi on ng

Division should take
bridge engineers to ensure that rati
rating system should be used systemati
statewide priorities for bridge maintenance.

Recommendation (5). should
take the lead in developing a methods improvement
at reducing costs and improving efficiency. services
division, in conjunction with the maintenance neer, should under-
take a comprehensive review of the various methods used residencies
to perform maintenance activities and the conditions which
ods can be transferred to improve productivity. When productivity
improvements are feasible and appropriate, maintenance managers should
ensure that they are fully implemented.
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Figure 7

FEASIBILITY
TO CONSTRUCTION

BY 1988

Feasible Primarv Feasible Secondary
System Projects System Projects

PROJECT CLASSIFICATION
FOR FY 1983 - 1988

Rural Primary
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deficiencies
functional limitaltiorts

System Projects
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Table 6

INTERSTATE CONSTRUCTION PROJECTS AND COST ESTIMATES
(January 1980)

Proposed Project

Projects Approved for Federal Aid

1-664 (Hampton, Newport News and
Bridge-tunnel crossing James River)

1-264 (Elizabeth River Tunnel and
connector in Norfolk)

1-95 (relocation between Petersburg
and Richmond)

1-95 (addition of two lanes between
Ashland and Triangle)

1-85 (extension to Prince George
County line)

Other projects
Improvements in approximately

300 locations

Subtotal

Estimated Cost
(millions)

$539.0

258.2

219. 7

158.8

48. 7
121. 0

512.1

$1.857 Billion

Projects Not Currentlg Approved for Federal Aid

1-95 (extension of reversable lanes in
Fairfax, Prince William counties)

1-64 (addition of two lanes in Hampton,
Newport News)

1-64 (addition of two reversable lanes
in Norfolk)

1-295 spur (four lanes on new location)
1-95 (addition of two lanes near

Woodrow Wilson bridge)
Various interchange modifications
Other projects

Subtotal

Total, all projects

$ 59.5

44.7

53.1
34.9

34.1
94.9
81. 7

$403,043,000

$2.260 Bi 11 ion

Source: Department of Highways and Transportation.

Congress has not completed final action on the federal bud
get; therefore, estimates of available aid are tentative. For inter
state construction, however, both the admi ni strat ion proposal and the
Senate version project steady funding at or near the level of actual
expenditures for 1981. The Reagan budget calls for authori zations of
$3.625 billion, the Senate version $3.4 to $3.5 billion for the period



to match avai1ab e 3-R
nY'nroc:s. sla-

ly change the
11

now
nv-,,,nll'::>m i

ai 11
as well as

to
resurfacing,

os 11 be changed to 90

state 4-R entitlements 11 be
1ane mi 1es and total interstate

current formula includes only
1d.

are 5

ve.
to mates of 4-R funding

fiscal years
Vi rgi ni a IS ap

mate1y
rO!)05·a in

mately
1983 and 1988.

funds.



of

Tab e 7

o

Total

$
320

$1,076

$ 85
36

$ 841
356

$1,197

1i shed by the
th federal

priorities rests
i uence
sian

ects are
ss on in consultation

decision on project
ly may, of course,

on Commis-

s

Analysis
secondary systems was
classification of
that a project can
Classi cation of need
ment.

on for the mary urban, and
based on two te a: ect feasibil ity and

Project feasibility measures the likelihood
put under construction by the end of FY 1988.
measures immedi acy ng requi re-

With the 1983-1988 budget revi ew pe as a bas is, pro-
posed construction projects were revi to determine whether they are
1i ke ly to requi re ng duri ng the peri ad. thi s step in the
analysis, secondary projects were reviewed separately from the list of
individual urban mary projects included in 1980 needs study.
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Route 174 in was shown in the
1980 as an $7
million. This construction would make Route 174 a
four-lane divided highway between Routes 220 and
108. No have been developed for this
project, nor any work proposed in
the current DHT program.

* * *
An urban construction project on Route 154 in

Covington was included in the 1980 needs
The project was estimated to cost $3.7 million and
would expand Craig Avenue to a four-lane divided
highway. The project had not been requested the
city and Urban Division personnel indicated that
the city had never expressed an interest in the
project. In the absence of a local reques no
project development has been done for this ect.

* * *
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on the two systems $1. 9
estimate. The remaining
costs on could

the end of FY if funds

In total, about $1.55 billion in mary, urban, and secon-
dary could be dates for ng between FY 1983 and 1988.
Constructing 1 of these projects would require an annual construction
budget, exclusive of interstate, of mately $304 million in 1980
dollars for each year the six-year period. liminary projections for
the 1982-84 biennium 1 for on spending, exclusive of
interstate, of about llion These ections, accom-
panied nuing inflation of on costs, suggest that full

og of al feasible p ects is ikely.
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Rural Prima.ry Projects. This category consists of primary
system projects, including the arterial network, which lie outside
urban planning areas. Most primary highway mileage is rural and serves
to connect major lation and economic regions of the State. As
such, these roads provide for longer distance through trips. Alterna
tive routes between major termini are generally limited. Therefore,
the traffic volume and relative congestion on a given route is a good
indication of travel demand in the corridor.

A second characteristic of the rural primary system is the
fact that much of the mileage consists of older sections of highway
designed and constructed to meet lower standards than those currently
in use. As a result, a portion of the rural primary system is struc
turally deficient and in need of reconstruction.

A total of 55 construction projects on rural primary routes
are feasible between FY 1983 and 1988. For the most part, these pro
jects do not develop new corridors or relocate major sections of high
way. Rather, their primary purpose is to address existing structural
deficiencies or increase the travel capacity of existing roads.

Table 8 classifies the 55 rural primary projects by their
primary purpose. Twenty-three of the 55 projects are intended pri
mari ly to address structural defi ci enei es requi ri ng construction or
reconstruction as a result of damage or deterioration in the existing
pavement or base. Examples of structural deficiencies include chipping
of the pavement surface, severe cracking, shoulder separation from the
pavement, or undercutting of the pavement caused by poor drainage and
SUbsequent erosion.

Table 8

CLASSIFICATION OF RURAL PRIMARY PROJECTS
(FEASIBLE FOR CONSTRUCTION FY 1983-1988)

Principal Purpose Number of Projects

Correct Structural and
Functional Deficiency 23

Relieve existing congestion 21

Correct Functional
Defi ei enei es 11

55

Estimated Cost
(mi 11 ions)

$ 99

100

31

$230

43



these 23 are i ed
the some nd of functional problem.

ci enci es y to narrow 1ane or poor
ali gnment or grade for the re 1at i ve traffi c vo 1ume. Func-
tional deficiencies can lead to structural failure. For
examp 1e, if a 1ane is too narrow, the outs i de tire of a tandem whee 1ed
truck wi 11 extend onto the shoul der. The wei ght of the truck wi 11
damage the shoulder, leaving the exposed. The result can
be pavement deterioration and erosion of the roadway base.

The second classi on in le 8 includes projects which
are structurally sound but current carry more traffic than their
design capacity. Capacity is measured by a ratio of actual traffic to
the number of vehicles which could use the facility at a desired speed
without impeding one another or creating undue safety hazards. Capaci
ty can be limited by a combination of excess traffic and physical
features of the roadway whi ch impede safe travel such as narrow 1anes,
sharp curves, or steep grades.

The third classification in Table 8 includes 11 projects
cons i de red by DHT to have poor ali gnment or grade or narrow pavement
relative to traffic volume. However, roadway is structurally sound
and not considered to be current congested.

Urban Area Projects. Urban area projects inc 1ude both the
urban administrative system and pri and arterial routes within
urban transportation planning areas. two administrative systems
are combined for analysis because they share many planning considera
tions: the effects of complex land use patterns, zoning, high popula
tion density, and heavy travel volumes.

An additional consideration for treating urban system and
urban area primary roads as a single category is the interrelationship
of the transportation needs on the two systems, as shown in the follow
i ng examp 1e.

Construction needs in much of suburban Ches
terfield County are directly related to the travel
demands generated by commuting between the cOLUltg
and Richmond City. In 1980 DHT listed $228 mi12ion
in construction needs in Chesterfield County in
VOlving existing commuter routes, including Routes
147, 150, 10, 60, 360, and 76, and two new circum
ferentials. Most of this proposed construction,
although involving routes on the state primary
system, is conditioned bg travel patterns on urhan
routes which link northern Chesterfield Countg to
the metropolitan area.

areas is in
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the inter-
state ends at the south shore 1 of
the James because the FHWA has allocated all the
42,500 miles of interstate routes allowed in ta-
tute. Under conditions 11 be

to a extension built to
interstate standards to link the with
Route 17 nea.r Belleville at an estimated cost of
$32.3 million. if another sta.te re1
uishes some portion of its allocated eage and an
interstate designation is to the
the project will be el for 90 federal
funding.

Secondarg Sgstem Projects.
a particular classification lem
secondary system serves same
mary and urban systems-- movement re1
vehicles along transportation co dors of
statewide signi cance.
similarly to rural pri
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ly
ci ent, in need of
replacement $134 $ 15 71 $149

Structurally defi-
cient and posted 6 $ 3 52 $ 27 58 $ 30

Structurally or
functionally defi-
cient, will last 10
years. 176 $ 88 34 $ 18 210 $106

Total 224 $225 115 $ 60 339 $285

CONSTRUCTION FUNDING OPTIONS

The revi ew of proposed construction fundi ng needs for FY
1983-1988 confirms that it will be necessary to evaluate needs care
fully in the light of limited revenues. The estimated cost of all
projects on the interstate, urban, pri mary, and secondary systems is
$2.9 billion in 1980 dollars; these would require an average annual
construct i on budget of $502 mi 11 i on without cons i derat i on for i nfl a
tion.

In fact, DHT projects significant reductions in the availa
bility of construction funds for the 1982-84 biennium and subsequent
fiscal years. Preliminary departmental projections call for spending a
total of $712 million for construction in FY 1983 and 1984. Even this
projected budget falls well short of the annual expenditures necessary
to fund a $2.9 bi 11 i on program over six years. And beyond the next
biennium DHT projects a sharply decreased construction program caused
by an inability to match federal aid.

have a major impact on construction
on was 6.8 and 7.6 percent respec-

at i on rate, $501 11 i on spent for
only llion in 1982;

llion.

Inflation will also
costs. In the last two years i
tively. At a seven i
construction in 1980 would

, the i
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Levels of Need: 1983-1988

The project classification presented in this chapter provides
a method for setting priorities among construction projects which can
be put underway by the end of FY 1988. Each category of projects on
the primary, urban, and secondary systems was classified into three
levels of need. These project-based levels are in addition to an
assumption that Virginia will make full use of interstate apportion
ments during the 1983-88 time period. These levels illustrate options
for choosing priorities for construction funding.

Level I includes the highest priority projects for each
category. In addition to an assumed $1.076 billion in federal inter
state aid and $121 million in required State matching funds, Level I
includes the following:

1980 Cost
Estimate

1.

2.

3.

4.

5.

6.

Rural primary: structurally
deficient

Urban primary: underway or ready
for construction

Urban system: underway or ready
for construction

Secondary arterial/collector:
structurally deficient

Secondary local road and incidental
construction: 55 percent of current
plan

Bridges: most seriously deficient

Subtotal

Add Interstate Construction

TOTAL

$ 99 million

146 million

143 million

74 mi 11 ion

139 mi 11 ion

149 mi 11 ion

$750 million

$1.197 bi 11 ion

$1. 947 bi 11 ion

50

Level II includes all Level I projects and the interstate
construction assumption plus the second priority for each category.



$

2.

3. for
1980s

ion

4. for
19805 on

5. Secondary
congested

al/collector:
34 mi 11 ion

6. Secondary local roads and incidental
construction: add; anal 25 percent
of current plan 63 Ilion

7. Posted bridges

Subtotal

Add Interstate Construction

TOTAL

$1. 190 bi 11 ion

$1.197 billion

$2.387 billion

Level III includes interstate construction plus 1 primary,
secondary, and urban projects feasible for construction by the end of
FY 1988.

1. Rural primary

2. Urban primary

3. Urban system

4. Secondary arterial/collector

5. Secondary local roads and incidental
construction

6. Bridges

Subtotal

Interstate on

1980 Cost
Estimate

$ 230 mi 11 ion

million

407 million

135 llion

252 Ilion

$1. billion

i
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State
Aid Match Total

Interstate $159 $ 0 $177
mary 0

Urban & 13 2
lachian Devel

Program 5 1 0 6
Unpaved Roads 0 0 4 4

Totals $241 $43 $6 $290

Interstate $20 $ 0 $197
mary 34 11 0 45

Urban & Secondary 36 9 19 64
Appalachian Devel

p 5 1 0 6
0 0 5 5

Totals $252 $41 $24 $317

about million, but the needed supplement wi 11 increase to $24
mi 11 ion th the expected termination of federal aid for the urban and
secondary systems.

The fi gures shown in Tab 1e 14 are based on an assumption
desi to mini ze the amount of supplemental State funding. All

lable fundi for bridge replacement and rehabilitation has been
used on the urban and secondary systems in both years. This allows for
the lowest possible supplementation of State funds to bring the pri
mary, urban, and secondary systems allocation into compliance with
statute. It does not i ndi cate that there are no bri dge repl acement
needs on the primary system.

Level I Prioritg Budget. The second option for construction
ing provides funds for Level I. the highest-priority projects

identi ed in the construction analysis. This program would use all
i tate ai d and provi de funds to meet the hi ghest-pri ori
p on the mary. urban, and secondary systems. The total cost

this program over a six-year period th consi on for infla-
on is $2.353 billion le 13); the cost during the biennium

wil total 1 ion le 15).
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llions)

Supplemental Level I Budget. A third option for construction
funding is to supplement the Level I budget to bring it into compliance
with the statutory location formula. The allocation of funds under
the Level I option, based on a project analysis, would provide 44
percent of the budget to primary construction, 29 percent to the secon
dary system, and 27 percent to urban projects (Table 16).

Table 16

ESTIMATED FUNDING FOR HIGH-PRIORITY
CONSTRUCTION NEEDS SUPPLEMENTED TO

COMPLY WITH STATUTE
(1982-84, dollars in millions)

Interstate
Level I primary, . urban, secondary
Add; Supplement

FY 1983

$177
157

28

$362

FY 1984

$197
170

30

$397

Total

$374
327

58

$759

Funds

$241
43
78

$362

$252
42

103

$493
85

182

55
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not sped cally excl

and 25
fore, an addi

a Levell
the analysis as a hi
million in addi

thi n the
allocated to the

CONCLUSIONS

The analysis of construction need suggests that a biennial
spendi ng program of $701 mi 11 ion
pri ority construction needs on all
federal aid availability. A
peri woul d be necessary to
within the statutory allocation
ava i1 ab 1e to meet some
straints.

1982-84 woul d meet the hi ghest
within constraints of

$759 mi 11 i on for the two-year
ority cons t ruct i on needs

The additional funds would be
needs wi thi n statutory con-

An optional on would capture Virginia's
federa 1 d apport i anments 1984 but wou 1d fall short of
meeting a number of hi pri needs, icularly on the and
secondary systems. uri that lable federal aid funds are
matched appears to be the intent 1 slature, but this priority
is not stated explicitly in exi

Recommendation (6). 1 Assembly may wish to amend
statute to require that the Hi ra,\"",,, and Transportation Commission
allocate sufficient funds to match available federal aid. This action
would have the effect of provi ng a minimum construction program
that would to be given pri ty maintenance spending.

Funding a hi on program is a legislative
prerogative through the appropri ons process. In order to

vely oversee this responsibili General Assembly needs a clear-
ly presented framework for on needs, establishing
priorities, and monitoring the on program. In the past,
DHT-supplied needs assessments have been ended and unrealistic.
As a result, the hi planni s of the department has little
value to the General Assembly thout a means for translating
ended needs assessments into al ve for funding consider-
ation.

Recommendation
needs assessment process ng the

construction

a. future
should reflect
i

sments done the
acy of the fund ng requirement

can is t i ca1 advance
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b. An analytic framework s
ing es
presenti
the biennial
inc1ude but not
(1) federal d 1
congestion; (3) safety; (4)
functional limitations of the
local government endorsement.

(5)

c. DHT should expedite the completion of a highway improve-
ment program which identifies 0 i
objectives for construction during subsequent four-
to six-year period. The program should be completed and
made available to the General As ly for review in the
1982 session. The program should ide for an annual
updating and adjusting to report on progress in fulfill
ing program objectives and to accommodate General Assem
bly action or other changes in existing condi ons.

d. The Highway and Transportation Commission should
ly revi ew and approve the hi ghway improvement program
and annual updates as well as keep apprised progress
made by the department in meeting program ectives.
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of the Emergencg and Energy Services.
Energy Division of OEES administered

grants for ride-sharing until y
programs funded through OEES were part of the State s

on Dud ng FY 1980 these grants provi ded
$80, By direction of the Governor, however, responsi li

for ni ng energy grants for ride-sharing was transferred to the
OHT Public Transportation Division. OEES continues to apply for

grants as part of its conservation program, but once these
funds are received, they are distributed by the Public

tation Division.

Public transit systems in Virginia provided 114 million
senger trips while operating approximately 39 million miles

FY 1980. The levels of service provided by the different systems
varied substantially (Table 17). The most extensive services were
provided by the six large systems located in the State's major urban
areas. These systems accounted for approximately 97 percent of transit

dership and miles operated in that year.

For descriptive purposes, the transit systems shown in Table
17 are di vi ded into three groups based on thei r size and scope of
operations. The nine small systems typically operate 12 hours daily,
range in size from five to 93 route miles, and serve relatively limited
geographic areas. Five large systems provide extensive services over
wide areas. The final category is the Washington Metropolitan Area
Trans it Authority (WMATA) whose Metrobus and Metrorail services in
Northern Virginia make it the largest in the State. Because of its
size and unique ~ombination of bus and rapid rail transit, WMATA cannot
be readily compared to other systems.

trend in trans it operations in recent years has been
toward increasing ridership and maintaining a relatively stable leve

1eage covered. Bus ri dership increased 23 percent between
low point) and 1980. With the exception of the on

id rail service in Northern Virginia, the number of miles oper-
transit systems has not increased appreciably since This

i cates that more people are using existing transit serv ces
than trans it systems expandi ng thei r servi ces to draw more
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James City County James City Co. 148 22.513 21 12 70,800 187,000
Transit Williamsburg

Jefferson Area United Albemarle
Transportation, Inc. Nelson
(JAUNT) Fluvanna 2,179 140,234 93 12 93,900 333,500

Greene
Louisa
Charlottesville

Harrisonburg City
Harrisonburg 6 19,300 5 11 38,600 77,800Bus Service

Bristol City Bus Service Bristol, Va. 13 45,858 53 12 159,100 152,000
Bristol, Tenn.

Winchester City Transit Winchester 9 23,100 52 12 141,500 140,000

Staunton Transit Service Staunton 10 25,000 43 10 149,700 120,400

Charlottesville Transit Service Charlottesville 10 42,000 75 14 640,556 308,900

Danville Bus Service Danville 16 46,346 75 12 445,600 156,900

Petersburg Area Petersburg 23 60,000 72 12 1,029,700 342,400
Transit Service Colonial Heights

Greater Lynchburg Lynchburg 50 68,000 115 19 1.9 million 1.1 millionTransit Co.

Greater Roanoke Roanoke
43 99:000 194 16 2.6 million 1.3 millionTransit Co. Vinton

Greater Richmond Richmond 145 220,000 359 21 24.1 million 5.0 millionTransit Co.

Peninsula Transportation Hampton 122 271,000 261 22 4.8 million 2.4 millionDist. Comm. Newport News

Tidewater Chesapeake
Transportat ion Norfolk
Dist. Comm. Va. Beach 670 760,000 450 23 14.5 million 6.6 million

Suffolk
Portsmouth

Washington Alexandria Bus:
Metropolitan Area Falls Church 486 24 33.9 million 16.8 million
Transit Authority Fairfax City 453 828,900
(Virginia portion only) Arlington Rail:

Fairfax County 10 14 28.5 million 4.4 million
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F

$ $ $ 29%
236 52 1.
125 54 56 1. 40
216 119 55 .61

41 123 25 .87
246 149 39 1. 00

nttesville 163 373 30 .58
Danvi 11 e 310 68 .33
Petersburg 322 105 75 .10

Small System
S $ 2,527 $ 1,279 $ 1,248 51% $ .52

Lynchburg 1 495 584 911 39 .48
Roanoke ,962 677 1,285 35 .49

chmond 11,635 7,374 4,261 63 .18
ins a 3,801 1,507 2,294 40 .48

dewater 15,991 6,054 9,937 38 .69

System
Sub Total $34,884 $16,196 $18,688 46% $ .37

WMATA:
Bus 43,300 20,079 23,220 46% .68
Rail 19,530 . 11,889 7,643 61 .27

Sub Total $62,830 $31,967 $30,863 51% $ .49

All
Systems

(in millions) $100.2 $49.2 $50.8 49% $ .45

Department of Highways and Transportation.

Second, publ ic transit
serves ion. Incl

is hi fares
consi

concerns,
J are



Routes are evaluated
effectiveness and
passenger in
structured el';m-in""r",ri
1 TRT eliminated
and consolidated others.

For areas where does not find bus
to be cost the
passenger vans which are leased
rate which covers all costs
insurance). TRT also
for persons to initiate

tween 20
percent
revenue
costs whi ch grew
increases, the p~n,~~v'T

declined from 52

e

TRANS

Fiscal Year

1978
1979
1980

Cumulative
Change

$ 63.9

79.3
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keven int, systems
unlike y to be able to

decl i nes in ridership.
ing subsi es raise

Subsidies. nia's trans it systems receive
subs es ra1, State, and loca governments (Table 20). Approx-

le

SUBSIDIES TRANS SYSTEM
AND ADMINISTRATION

FY 1980
(amounts in thousands)

1 Source
Subsidies Federal State Local--

Ci $ 84 $ 55 $ $ 29
205 135 1 69

37 3 14
97 15 82

123 80 15 28
149 78 15 56
373 274 25 74
147 25 122

55 25 25

1 System
S Total $ 1,337 $ 714 $124 $ 499

911 386 25 500
ke 1,286 675 25 586

R chmond 4, 2,250 100 1,911
Peninsula 2,295 1,293 75 927

dewater 9,937 3,984 100 5,853

$18,690 $8,588 $325 $ 9,777

24,543 6,122 125 17,296
7,643 0 0 7,643

,186 $6,122 $125 $24,939

.2 .4 $0.6 $35.2

rce: on.
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--
Small 2.6 $ 2.9 $ 3.2 $ $ .6
Large .1 1 .4 .2
WMATA .1 .6 .6 .5

Total .6 .2 .7 .3 .3

Source:
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years,
, it is

1983
that 825 buses will

life 12 years before the end
replacement buses cost $150,000

on on vehicle prices,
red over the 1983-1988 period

In on, DHT estimates that
replacement 11 require approxi-

le 23

Ie
1983-88

SCHEDULE

Fiscal
Year

Buses
Cost

emi 11 ions)

Rail Cars
Cost

emi 11 ions)

1983
1984

1986
1987
1988

134 $ 20.1
19.5

.4

.6
102 20.6
144 20.1

$0.3
0.4
0.4
0.4
0.4
0.4

Total 825 $141.3 $2.3

Source: Department of Highways and Transportation.

Other Capital. Transit systems also make capital expendi
tures for such ancillary equipment as vans, fare boxes, spare parts for
buses, service vehicles, radio equipment, shop equipment, bus stop
signs and shelters, computer equipment and software, and numerous other
items required to support a transit program. Over the last four years
64 cents was spent on ancillary equipment for each federal grant dollar
spent on buses.' The public transportation division expects this need
to remain unchanged through 1988. Based on the estimated costs of
bus replacement shown in Table 22, ancillary capital funding will
require $90.4 million ng FY 1983-1988.

i investment in the public transportation
ntenance operations facilities, adminis-

park-and-ri lots. items are typically
as purchases. est i mates that

to the faci 1i construc-
pans between FY 1983 and
and

Another major
industry is in transit
trative buil ngs,
funded under the same
approximately 1 ion 1

on shown i current trans it
mates are ab e
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summary
necessary to 1ace
faci 1it i es over the next
t ion. i ng to the
capital acquisi on is
provi s icient
Based on current estimates, .2 llion
for the State share capital acquisition
funds. State provides of
federal. State and local In addition, the State
under $1 llion bienni to 0
of acquisition costs for do not involve
Local funding irements isition are
only $500,000 annually.

Metrorail Construction. Washi ngton Metrorai 1 system is
unique among Virginia lic transit systems. Metrorail is
WMATA and is the only id rail serving nia.
cost of the 101 rai le system i wi 11 serve District
Col ia and its and suburbs as well as ve cities and
in Northern Virginia was estimated to be $2.5 billi in
most recent estimate puts the cost at $8.2 billion.

Funding for Metrorail cons come from a
sources. Ini ally, ing was provided the issuance
by totaled l1ion plus lion
whi ch were to be redeemed i c oca1it i es.
i a, the ve 1oca 1it i es wh tute the
portation Commission ( es of
Fai rfax and the es of and
responsibility for Metrorail

The five Virginia localities paid approxi ly $145
for Metrorail construction FY 1980 1e the COlnm<)n\il/ea
provided $75 million ng ad. State aid incl
for parki ng faci 1i ty construction between 1973 and
tional $7 million in State funding 11 provided for pa
ties during FY 1981 and 1982 as well as a $10 llion appropri on in
the 1980-82 budget. Both of State sources are due to
expire at the end of 1982.

The costs of
the fi nanci a1 burdens of
ties. A 1979 study prepared for
that these 1oca1i es had a
rest of the Commonwealth and
than in the remainder
Metrorai1 funding ipo,nar,+
1i ke 1y to consume a PPf1/'1P"C
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Fiscal Year Construction ice --

1983 $ .8 $ 7.2 $
1984 33.4 7.4 .8
1985 36. 7. 43.5

$ .3 .0 .3

nia s
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Although the accrue nly
indivi s invol , ic congestion,

saving energy, reduci services in marginal
areas are also reasons, 1i c agenc i es have become
i nva 1ved ins 1i c i nvo 1vement usually takes
one of two approaches: some p only assist individuals in locat-
ing persons with whom to share ile others also purchase vehic-
1es and 1ease them to i ndi vi dua 1s for the purpose of i nit i at i ng a
vanpool. These publicly sponsored activities are identical to ride-
sharing programs sponsored by vate employers and organi zations.

Ride-sharing Issues

There are two in promotion of ride-sharing as
an al form of pub on. rst issue, legal and
regulatory barriers, been largely resolved wi the
passage of House Bi 11 Genera1 Assemb 1y. The ri de-
sharing bill excluded carpools 1s from the legal requirements
imposed on commercial operators. Discussions wi publ ic transporta
tion division and energy office officials indicate that no major legal
or regul atory barri ers are 1i ke to hi nder future ri de-shari ng ef
forts.

The second issue is funding. The Commonwealth presently has
no funding specifically targeted for ride-sharing. The financial
support provided to date has come through the State I s experimental
demonstrat i on grants program and federal energy grants. The experi-
mental grant program provides only for the first year, after
which the sponsoring locality must program.

72
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assume
y

of proposed substantial reductions in
metrorail assistance led with the possible loss of fede
operating subsidies has created a new licy environment for public
transportation. In to address the changing envi~n,nm£,nT

General As ly may sh to make a review of State policy.

Recommendation (8). The General Asembly may wish to create a
special joint committee to review State policies regarding public
transportation. The committee should be directed to review the finan
cial needs of public transit, ride-sharing programs, and other mass
transportat i on act i vi es in 1i ght of changi ng federal ai d pol ici es.
Among the alternatives that should be considered are (1) provision of
di rect State support for operat i ng expenses of pub1i c transportation,
(2) authorizing local governments to impose special taxes, or (3) other
alternatives which would provide a stable and reliable source of
ing for public transportation. The committee should identify policy
options and make recommendations to the 1983 General Assembly.

public transportation division should take the lead role
in providing the General Assembly with information, analysis, and
options for consi on in icy development as provided for in law.

Recommendation (9). The public transportation engineer
should take lead in developing form nancial and operati
report formats whi ch provi de comparable i nformat i on on all trans it
systems. As a part of a technical assistance program to local transit
systems, the public transportation engineer should aggressively pursue
identifying ways of reducing operating costs and evaluating transit
services.

Finally, the public transportation engineer should prepare a
biennial report on public transportation in Virginia which includes the
results of effi ci ency revi ews carri ed out under statute as well as a
detailed assessment of public transportation needs of the Commonwealth.
This report should have wide distribution and be provided to the appro
priate committees of the General Assembly.

Recommendation (10). The Department of Hi ghways and Trans
portation should request an opinion from the Attorney General to cl
fy eligibili of de-sharing for funding under the Highway Aid to
Mass Transit sions of the Code of Virginia (Section 33.1-46.1).



The vie I I
rel ve ci resi three measures: expe
unit of accomplished, r un t of work lis
hours of i use per unit of work accomplished. Workload data
from IS Maintenance Management System fiscal and 1980
were used in the analysis. Simple linear regressions were used to
model productivity relationships for each of six maintenance vities
performed in enough residencies to provide a sufficient number of data
points for the regression analysis. work vities and coeffi-
cient of determination for each of the three productivi measures s
shown in Table 1.

Table 1

RELATIONSHIP BETWEEN ACCOMPLISHMENTS AND RESOURCES

Coefficient of Determination CR2 )
Explaining Variation Using:

Accomplishment Number of Equipment
Maintenance Activity Measure Res i denci es Expenditures Manhours Hours

Spot Seal and Skin Patch Tons of Material 45 .91 .64 .84
Premix Patch Tons of Material 44 .94 .64 .72

Patch Non-Hard Surfaces Tons of Material 43 .93 .80 .93
Apply Dust Palliatives Tons of Materi a 1 41 .84 .63 .67
Machine Shoulders Mil es Machi ned 41 .50 .50 .65

(Secondaryonly)
.69 .50 .70Repair Non-Hard Shoulders Tons of Material 44

with Aggregate
.80 .90Wedge Non-Hard Shoulders Tons of Material 36 .90

with Bituminous
Repair Hard Shoulders Tons of Material 34 .89 .85 .86
Machine Ditch and Haul Miles of Ditch 45 .69 .70 .74

Spoil
.50 .80Machine Ditch and Miles of Ditch 44 .76

Spread Spoil
.76 .70Hand Clean Ditch Feet of Ditch 45 .80

Clean Right of Way Right of Way Miles 45 .83 .80 .77
Tractor Mow on:

Secondary System Acres Mowed 44 .51 .58 .63
Pri mary System Acres Mowed 45 .52 .57 .53
Interstate System Acres Mowed 27 .90 .90 90

Brush Cutting Acres Cut 45 .54 52
Repair Guard Rail Feet of Guard Rai 1 41 .72 .60 .72

Paint Guidelines Gallons of Paint 44 .90 .51 57

Note: All correlation coefficients are significant at the .01 level.



hi cients for the iti es a
basis for viewing the sian line as a e mate of
achievable productivity all resi es across the state. Those
residencies that accomplis less icted on basis of
resources used in all three ls were vely less productive,
while those that accomplished, more were ve more productive.
The locations of the resi ies were to examine geographic
variation which could account for differences. Field
i ntervi ews with mai ntenance staff confi rmed differences in pro-
cedures and ope rat i ng practice were despread and more 1i ke ly to
account for productivity variation ic expla on.

The savings that would be realized if low productivity resi
denci es were to improve performance to the regress i on 1 i ne were mea
sured for each activity. Potential savings of 8 percent were found in
the 16 activities combined.
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