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RESOU ANO
eCONOMIC oeVELOPMENT
2.!5%
$.38ILLION

TRANSPORTATION BUDGETS
(For 1980-82)

AIR TRANSPORTATION WATeR TRANSPORTATION
$29.661.575 $19,536,440

1_ O~

aROUND
TRANSPORTATION

$2,076,662,745
97.7%

FY 1981 APPROPRIATIONS FROM HIGHWAY TRUST FUND
(DOLLARS IN MILLIONS)

OVERALL DISTRIBUTION APPROPRIATIONS DETAIL

DHT INTERSTATE $245
CONSTRUCTION
AND PRIMARY $130

ACQUISITION
SECONDARY $108

URBAN $ 99

MISCELLANEOUS if; 8

/ SECONDARY $118

PRIMARY $ 73

INTERSTATE $ 31
$590

DHT ADMINISTRATION AND RESEARCH : ~~TOLL FACILITIES
MAINTENANCE REGULATION $ 2

URBAN MAINTENANCE 11JTRANSIT
COUNTY $ 10

DEPARTMENT OF MOTOR VEHICLES $ 46

$222 STATE CORPORATION COMMISSION $ 3
DEPARTMENT OF EDUCATION $ 2

DHT OTHER DEPARTMENT OF TRANSPORTATION$ 1
SAFEI 'y

$ 85 DEPARTMENT OF STATE POLICE ·DHT ASSISTANCE TO MARINE RESOURCE COMMISSION ·
LOCALITIES $ 73

DEPARTMENT OF HEALTH ·SECRETARY OF TRANSPORTATION ·OTHER AGENCY DEPARTMENT OF CONSERVAT ION ·ANIJ ECONOMIC DEVElOPl>I1ENT
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organized into five chapters. Chapter I
State highway system. Chapter II

on, th particular emphasis
presented to the public and General

equi management and Chapter IV looks
for ntenance and construction. Finally,

ndings on DHT organization and staffing. A
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process for assessing construction needs has
nificantly as the highway system has developed. From the
IIgetting out of the mud, II needs assessment has evol
system planning. More recently, assessing the need
struction has become part of a broad-based
cess which seeks to assess ghway needs in
tion needs.

Needs assessment encompasses two i nterre1 funct ions;
planning and programming. Planning includes those activi es i
establish broad policies for constructing highway systems as well as
activi es whi define the various systems. Programming involves match­
ing construction projects to funding sources.

JLARC's preli nary conclusion is that the needs asses is
based on a wide range of information. However, the results needs
assessment process are not presented to Genera1 1
officials or the interested public in a manner which clearly cates
the pri orit i es for hi ghway construction. More emphas is needs to be
placed on communicating priorities and integrating highway and tra~spor­

tation planning.

H SYSTEM PLANNING

Effective planning is essential
Virgi a's highway The long lead time
t i on projects and 1exi the i gn nl"'''lr~~c:

sessment wel in advance of the ci start
Planning is also needed for flexibility, so that the
fully use additional federal d may become available. In
years, of Highways and on in Vi nia
a leader amo in programming -aid on
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ALLOCATION OF HIGHWAY
CONSTRUCTION

FY 1981
(Dollars in Millions)

"'UNOS $9.2

SECONDARY

SYSTEM$58B

STATUTORY

ALLOCAT IONS

$790

472

25.0

7

4280

117.9
73.3
310
46.9

$849.1

$269.2

10.2

$790SUBTOTAL

TOTAL ESTIMATED

ALLOCATIONS

SUBTOTAL

GENERAL EXPENSE

REVENUE SHARING

METRO PLANNING

CONSTRUCTION

MAINTENANCE
SECONDARY
PRIMARY
INTERSTATE
URBAN ASSISTANCE

STATUTORY ALLOCATIONS

TO OTHER AGENCIES 501

AID TO TRANSIT AND RAIL 187
PERCENT OF FUEL TAX FOR
2 COUNTIES NOT IN
SECONDARY SYSTEMS

URBAN SYSTEM $'588

Source: Department of Highways and Transportation.

Ten-Year Plans. The ten-year construction plans are the basic
guide for development of Virginia's highways, particularly the primary
and arteri a1 systems. The current plan was developed in 1972 and re­
ceived the endorsement of the General Assembly, which raised gasoline
taxes to provide additional revenue to accomplish the plan's objectives.
These objectives, to be accomplished by 1983, were:

.Complete or have under construction the interstate system.

-Complete or have under construction critical segments of arte­
rial network.

-Complete or have under way highest priority primary and urban
projects.

eli t acceleration of secondary ;mnrC'l'VPIIlPIlt
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Table 2

ALLOCATIONS AND EXPENDITURES BY SYSTEM
(Amounts in Millions)

Year
Ended

Interstate

Alloca- Expendi- Allocation
t ions a tures a Ba1ance

Year
Ended

Primary

Alloca- Expendi- Allocation
tions tures Balance

Previous Balance Previous Balance

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

$101
115
129
103
104
115
116
116
158
147
161
166
178
180

$107
94
98
96

124
106
133
114
133
142
155
154
214
223

$ 84

78
99

128
135
115
125
118
118
142
146
150
159
128

76

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

$ 64
79
68
80
89
92

121
120
112
110
106
141
135
120

$ 64
72
70
75
87
90
83

153
155
111
81

113
112
138

$ 21

56
63
63
70
71
72

103
82
47
61
89

118
112
107

Year
Ended

Secondary

Alloca- Expendi- Allocation
tions tures Balance

Year
Ended

Urban

Alloca- Expendi- Allocation
t ions b tures c Ba1ance

Previous Balance Previous Balance

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

$ 33
35
33
34
42
45
58
71
70
60
49
83
71
64

$ 35
34
29
33
51
44
48
64
62
41
44
55
78
81

$ 11

7
7
9

12
3
3

14
19
24
40
48
76
70
60

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

$ 15
17
15
19
23
27
50
62
58
51
58
76
71
61

$ 14
16
24
26
35
28
32
49
55
38
38
45
45
59

$ 17

20
26
21
21
16
21
46
67
70
92

120
156
193
197

SUMMARY OF
ALLOCATIONS AND EXPENDITURES BY SYSTEM

1967-1980

Interstate Primary Secondary Urban

Projects under contract
as of June, 1980

$148 $ 67 $12 $ 37

Allocation Balance
as of June 30, 1980

$ 76 $107 $60 $197

17

-$160-$48-$ 40+$ 72Amount by which expenditures
and obligations exceed (+) or
fall short of (-) allocations
by system

Source: Department of Highways and Transportation Fiscal Division. aIncludes State
matching funds from Primary System. bDoes not include local share of urban
projects. CIncl udes 1oca1 share of urban projects.
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Urban

Fi sca1

1978
1979
1980

1.

50%

52%
52%

27%

1.

24%
24%
23%

~

20%
18%
20%

Legislative 'O'Q"UQ

for Annual
Allocation 50% 25% 25%

1978-80: Percent
of Cumulative Funds
Allocated and
Expended 51% 54% 25% 27% 24% 19%

*Includes interstate matching.

Source: Department of Highways Transportation Fiscal Division.
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on expenditures cannot
locations. In other words, an

vi outsi of , 100 ng only at the location
of a particular project, would have no basis for making a judg­

project priority or progress. The basic reason for this is
ovr~or.rlitures can exceed or trail all ocat ions without bei ng

i shed record.

Three
(

and expenditures were grouped in
wi expenditures in excess of

substantial allocations had been made
ov,~~r'rl'ture; and (3) projects for which allo­

cations and expenditures were generally consistent. Overall, allocations
and expenditures differed by more than ten percent in most cases for each
of the three samples reviewed (Table 4). In fiscal year 1974 only 14
percent of projects sampled had expenditures that fell within ten percent
of allocations. In fiscal year 1977, only one in seven projects sampled

expenditures within ten percent of allocations. In fiscal year 1980,
only eight percent of projects had expenditures within ten percent of
allocations. Thus, only in a relatively small proportion of projects
could allocations be used as a measure of expenditures made for the
project.

Expenditures in Excess of Allocations. In about one-quarter of
all projects DHT has accelerated project completion by spending at a
faster rate than funds were allocated. The cash for thi s accelerated
spending was drawn from current revenues allocated to other projects.

Figure 5 illustrates accelerated spending. In the first three
1es, i ni expenditures were made before any all ocat i on and the

projects experienced a pattern of spending in excess of allocations for
most of the project duration. In the fourth case, a small safety project
was completed before the initial allocation was made.

Table 4

ALLOCATION/EXPENDITURE PATTERNS
FOR SELECTED PROJECTS

FY 74 FY 77--

Expenditures within
± 10% of Allocation 14% 15%

Expenditures exceed
Allocation by 10% 25 25

Expendi s less
Allocations 10% 63 60

N = (36) (40)

ysi s.

FY 80

8%

26

66

(39)

9
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rst location the -laning of Route 19 east of
..... ::llrlc/'n"ille in Russell and Tazewell counties was $1.1 million and was

in or to that me, however, more than $250,000 had been
expended for preli nary engineering and ri of-way acquisition. Even
after the ini al allocation was made, total locations still did not
consistently keep total expendi In six out of ten years
more was spent on is ect was located, and for two years this
overexpenditure was greater than $2 million. At the end of fiscal year
1980, gap had been narrowed to just under $400,000.

::;15000,000

S12000.o00

59.000.000

56000.000
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65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

Funds were allocated to improve an intersection on primary
routes 1 and 301 in Chesterfield County in 1979 a year after the project
was completed. The allocation was for $90,000. However, the contract
for thi s project was awarded in October 1977 and constructi on was com­
pleted by June 1978. At the time of the initial allocation, $142,000 had
been spent. Subsequent allocations of $20,000 and $23,000 were made to
cover the total cost of the project.

$150.000

$125.000

$100,000.

$75,000

S50,OOO

$25,000
._-- CUMULATIVE EXPENDITURE

- CUMULATIVE ALLOCATION

78 79 80



stantial allocations
$13,265 000 in
very fferent,
continued through
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have

512.000.000

$10.000000

S8,000.000

$6,000,000

$4,000,000

--- CUMULATIVE EXPENDITURE
- CUMULATIVE ALLOCATION

71 72 73 74 75 76 77 78 79 80

Routes 60 and 143 in Hampton have been scheduled for improve­
ment since preliminary engineering began on the project in 1972. Each
year some preliminary engineeri work has been performed on the project
and its allocation has continued to increase. By July 1, 1980, over $3.8
million has been allocated to this project, of which only $204,000 (five
percent) had been spent after eight project development.

$5.000,000

$4,000,000

$3.000,000

$2,000.000

$1.000.000
~--~ CUMULATIVE EXPENDITURE

CUMULATIVE ALLOCATION

$0 \..- ~-=-=-=-=--=-=-=--:::.::-::.::-=--::.:-=-=-;::;;--;;;;;-;;;;;-.;;;.--;;..-_-_--_-----.
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$100.000
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was c
rema

Warwick ulevard (Route 60)
son in Newport News began in 1973

1975. Pre1i mi nary engi neeri ng for thi s pro-
and nued through 1978, at which time over $49,000

In addition, almost $479,000 was formally transferred
segments of the same road during 1974 and 1975. In 1978

the project and was billed for $49,000. The project
in June 1978 but the allocation balance of $1.1 million

for p ect.

$1.500.000

$1.200.000

$900.000

5600.000

5300.000

58 69 70 71 72 73 74 75 76
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Fi
P1es on ances i
ditures, a common in the project samples. In
Hampton projects, a of $17 llion has been allocated
$368,000 spent over the seven to eight years of project activity. The
third example shows a large allocation in 1974 and 1975 th only minor
expendi tures and vi rtually no activity since 1975, although the balance
remains allocated to the project. The nal example is similar to the
first two except that the project was canceled by city in 1977. DHT
continues to show large unexpended allocations for the project.

STRENGTHENING CONSTRUCTION NEEDS ASSESSMENT

Assessing the need for highway construction and planning to
implement construction projects is a dynamic process. As a result,
priorities are constantly changing to meet new circumstances. The vari­
ous plans and fi nand a1 documents prepared by DHT are an attempt to
adjust the construction program to meet these changes.

In making adjustments in the construction program, however, DHT
does not seem to be following the underlying intent of the General As­
sembly. Although construction allocations for the various highway sys­
tems are set by statute and the Hi ghway and Transportation Commi ss ion
appears to have complied with the law in making allocations, expenditures
differ substantially from allocations. To some extent the intent of the
General Assembly on this matter may not be clearly stated. Although
there is a common perception that expenditures should equal allocations
(at least over a period of several years), the statutory relationship
between the two has not been documented by legislation or legislative
reports.

Recommendation (1). The General Assembly may wish to clarify
its intent regarding construction allocations and expenditures.
A more explicit statement of legislative intent would provide
the basis for greater legislative direction and establish a
clear basis of accountability for the distribution of construc­
tion funds among the various highway systems.

In addition to clarifying legislative intent, there is also a
need to provide the public and General Assembly with up-to-date, accurate
information on the status and priorities of the construction program.
The present system of multiple plans, allocation lists, programs, and
construction schedules provides only a limited amount of information to
interested observers outside of the department. allocation process
may be a useful means of in-house planning, but the process does not
provide an accurate representation of actual construction priorities or
activities.

Annual allocation lists
of construction p1anni Other,
cerni ng construction pre-

DHT are only a small part
i cant i nformat ion con­
vities is not nely



presented to publ c. , it appears while has information
on whi ch to assess need and program construction projects, the General
Assembly, local officials, and the public will find it difficult to keep
track of the construction program with the information now available
publicly.

The need for a more realistic and informative means of communi­
cating highway construction priorities has also been noted by R. J.
Hansen Associates, Inc., in its review of DHT operations. The consultant
recommended limiting the length of the construction program to four or
six years and periodically updating the program to account for inflation
and other factors which affect program accomplishment. DHT should imple­
ment these recommendations by taking two specific actions.

Recommendation (2). DHT should prepare, on a one-time basis,
an inventory ofall projects to whi ch funds have been all 0­

cated. The inventory should provide complete information on
each project, including:

.project parameters (for example, system, length, location,
type of improvement);

.estimated total cost;

eallocations to date;

.expenditures to date;

.current status of major activities (design, right-of-way,
construction of individual segments); and

.projected completion dates for major activities (if known;
if completion dates are not known, the date should be
listed as indefinite).

This inventory would provide for the first time a complete status report
on all active projects.

Recommendation (3). The Highway and Transportation Commission
should prepare and annually update a multi-year construction
program. The commission should allocate anticipated revenues
to individual projects for activities that will be undertaken
during each year. The program should be published annually,
widely distributed, and provided to the General Assembly and
its appropriate committees. The program should incorporate the
following elements:

.A time period that is consistent with planning and fore­
casting capabilities--not less than four or more than six
years.

eA project-specific list of actions to be taken and anti-
ci expenditures ring each year of the program.
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(DOLLARS IN MILLIONS)
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Cul nar,,,,>"
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Equipment

Total

Number Number
Class Units Class of Units

ks 2, ne Markers 25
Pic Trucks 1,311 Rotary Snow Plows 19
Tractor Mowers 737 Cranes 17

455 Gradalls 16
Motor Graders Pulverizers 11
Rollers 231 Buses 11
Survey 185 Tunne1 Trucks 11

ressors 124 Car Was 10
111 Fork fts 9

Vans 7
77 Trenchers 6
58 ignment Machines 6
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Crack Fi 11 ers 4
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36 Line Removers 3
32 r 1
29 It Heater 1

nous Plant 1
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Current hourly rates charged for the use ~f fleet equipment
appear to promote underutilization. Personnel 1n three residencies
indicated that needed maintenance on highways is being reduced or defer­
red, and that DHT equipment is standing idle, because their budget cannot
support the rates charged by the equipment division for some classes of
equipment. Specifically, the residency personnel stated that the rate of
increase in the hourly rates charged agai nst thei r budgets is a key
factor in management decisions not to use available equipment, as illus­
trated in the following example:

Machi ne ditchi ng uses a crew and several vehi­
cles to clean ditches along a road for as much as
several miles. An assistant resident engineer indi­
cated that his residency could not afford to do as
much ditching as in prior years, and that some of the
equipment was not being used.

Instead, the residency was doing critical "spot"
maintenance of ditches by hand but not completing the
large-scale routine work required under maintenance
standards.

Maintenance division staff said that this resi­
dency has adequate funding for machine ditching.
Nevertheless, residency personnel chose not to do
machine ditching as they felt it was too expensive.

DHT increased hourly rates by an average of 26 percent in
fi sca1 year 1980. Much of the increase was unavoi dab 1e due to ri sing
fuel costs. However, two DHT policies artificially inflate hourly rates
and result in unnecessary pressure on residency and district budgets.

Treatment of Fixed Costs. DHT sets hourly rates based on both
variable operating costs such as fuel, oil and repair parts, and on fixed
costs including depreciation and overhead charges such as the cost of
storage facilities and clerical support. As noted earlier, hourly
charges are only applied if the equipment is used; there is no cost to
the residency or district for equipment which is idle. This is done
despite the fact that the fixed portion of the hourly rate is a cost to
DHT regardless of whether the equipment is used.

By attempting to offset all fi xed costs through hourly charges
for use, DHT is increasing the cost to field units of operating their
equipment. This serves as a disincentive to using equipment because a
field manager can reduce a field unitis cost of operation by allowing
equipment to stand idle even though the real cost of underutilization in
terms of depreciation and overhead exists and must be passed on to all
field units.

The current OHT pol icy does not adequately treat the fi xed
costs the fleet equipment inventory and may contribute direct"ly to
underutilization. DHT should develop separate fixed and variable charges

apply fixed charges to equipment in possession of a district or
residency based on the lization standard and not on actual use.
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Table 10

ESTIMATED SAVINGS OF DEFERRED
PURCHASES FOR EQUIPMENT

Class of Equipment

# Requested but
Not Needed

Based on Standards
Estimated
Unit Cost

Estimated
Savings

Dump Trucks
Motor Graders (25,000 lb)
Pi ckup Trucks
Tractor Mowers
Crawler-Dozers
Tractor Loaders
Trucks wlAerial Bucket
Loader Crawlers
Loader wlBackhoes
Distributors (1000 Gal.)
Trucks (3/4 To 1 Ton)
Gas Operated Rollers
Rotary Guardrail Mowers
Athey Loaders
Trucks 6-8 Tons
Compressors (250 Cu. Ft.)
Mobile Cranes
Survey Wagons
Trucks (3 Ton)
Mowers wlCutter Bars
Gradalls
Trucks (5 Ton)
Ro 11 ers wiT ires
Pulverisers - Diesel
Distributors (600 Gal)
Small Loaders
Small Angledozers
Buses
Brush Chippers
Tractors (110 HP)
Trucks (1~ Ton)
Compressors (150 Cu. Ft.)
Sweepers
Sheepfoot Rollers
Spreader's
Vibrating Rollers
Diamond Core Drills
Trailer Mounted Drills
Welders (400 AMP)
Compressors (365 Cu. Ft.)
Trailers (16 Ton)

149
20

146
65
8

11
6
4
4
8

27
12
10

3
3

11
1

19
7
8
1
5
4
2

10
3
2
3
5
2
3
4
3
4
6
1
1
1
7
1
2

592

$ 20,000
43,820

5,220
9,740

69,800
36,260
36,690
53,000
49,170
24,580
7,260

14,850
17,700
57,000
52,300
14,060

152,400
7,500

15,730
13,030
95,150
15,990
18,670
36,000
6,930

21,950
30,000
16,140
7,690

18,970
10,230
7,200
8,700
6,240
4,090

24,000
20,660
19,030
3,770

15,480
7,440

$2,980,000
876,400
762,120
633,100
558,400
398,860
220,140
212,000
196,680
196,640
196,020
178,200
177,000
171,000
156,900
154,660
152,400
142,500
nO,110
104,240
95,150
79,950
74,680
72,000
69,300
65,850
60,000
48,420
38,450
37,940
30,690
28,800
26,100
24,960
24,540
24,000
20,660
19,030
18,850
15,480
14,880

$9,467,100

Source: Compiled by JLARC staff using DHT utilization data and field
requests for equipment purchases shown in FY 1980 expenditure
estimates. 37
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use of hi equipment has increased
ast fi ve years. Expenditures increased $920

1976 to more than $6 million in fiscal year 1980
expenditures have exceeded $26 million since seal

Table 11

HIRED EQUIPMENT COSTS

Fiscal Year

1976
1977
1978
1979
1980

Total

Costs

$ 920,000
3,156,000
6, ,000
9,846,000
6,221,000

$26,858,000

Source: Management Services Division Report 8/2/79 and Mai
Division Hired Equipment Summary Report, 1980.

Accardi ng to DHT pol icy, the determi nat i on to re
equipment for routine purposes is made by resident engineers
section heads after reviewing the availability of eet i
it is determined that fleet equipment is not available, a
hired equipment is submitted to the district engineer r ~n,~~r"l

maintenance engineer in the central office approves contracts
ment hi for emergency reasons such as snow removal and
damage.

It appears that the di stri ct revi ew process does
review all available information about utilization. Six of
district equipment superintendents said they were not co
instances equi pment was hi red from pri vate sources
year 1980. a resul t, info on about DHT i
trans which is the responsibili s
consi or to fi 1



A review
lack of

the hi ng of private equipment when
following examples illustrate the problem.

A res i dency pai d $1,508
for the use of dozers in September
month, the residency utilized its own two
four hours. The utilization
is approximately 45 hours monthly.

*- )I( )I(

A res i dency hi red 503 hours
private contractors at a cost of $18,
1979. In the same month, the residency
of their own dozers for only 64 hours.

)I( )I( *-

A residency operated its 1 a
level of utilization and paid $12,
contractors for loaders in the same month.

*- )I( *-

A res i dency rented dozers from pri vate sources
at a cost of $5,810 for the month, while not iliz-
i ng thei r own three dozers at all. res i
engi neer stated that the dozers were hi
operators instead of equipment.

*- *- *

A res i dency rented a dozer
at a cost of $2,152 for month.
utilized its own two dozers for only
the month.

ivate sources
res
rs

was availa­
ven for hi ng

rs to
ir

ess
in

In each of these cases, the fact
ble was verified with DHT field staff. A reason
equipment when OHT equipment is available is
supplement DHT personnel. In effect, the residencies
flexibility in hiring equipment to hire part-time n~'r~()nn,~

of the circumstances in each case, the use of hi
operators appears to be a costly and generally
suggests the need for additional district and

A second problem in review
the lack of a clear policy on
transfer between residencies

ve way of ng
ct equipment s intendent

ment between res i es in
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assesslus,underutilized items, declare items s
purchasing new equipment.

Recommendation 6. The equipment vis on
reporting system to provlde information on utili
item of fleet equipment by location in the DHT inventory.
require only minor changes in the existing recordkeepi C\I<O 'I" o,m

shows data by equipment class. Using this information,
division should provide active oversight of equipment uti i

Recommendation 7. DHT should defer purchase
equipment except for emergency cases authorized by 1
an improved process for determining the need for fleet ipment has been
implemented. In addition, DHT should conduct more thorough and systemat­
ic assessments of equipment need prior to replacing or adding items to
the inventory.

Recommendation 8. A thorough review of labili of
fleet equipment should be conducted at the district level or to h ring
equipment from private sources. Available equipment and associated
operators shoul d be transferred to meet the need wherever the transfer
can be shown to be cost-effective.

Recommendation 9. DHT should reassess the basis for charging
costs to users of fleet-equipment. Cost categories should be established
for both fixed and variable costs and applied separately th the xed
cost charge applied whether or not the equipment is actually used. OHT
should also reconsider including prior year accounting losses in
calculation of current rate structures unless an actual cash deficit in
fleet operation was incurred.
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Table 12

FY 1980

TYPE OF ,JORK PROJECT LOCATIONS

~ Projects .& District Projects !
Construction 131 39 Bristol 50 15
~'1ai ntenance 173 51 Culpeper 60 18
Other -E 10 Frederi cksburg 24 8

TOTAL 336 100% Lynchburg 24 8
Richmond 45 13
Salem 46 13
Staunton 40 12
Suffolk 46 13
Statewide _1 *

TOTAL 336 100%

*Less than 1%

PROJECT VALUE

Project Value

$0 to $100,000
$100,000 to $500,000
$500,000 to $1,000,000
$1,000,000 to $5,000,000
$5,000,000 or more
flo Awa rd r,lade

TOTAL

Projects !

68 20
164 49
25 8
40 12
9 2

.2Q. _9

336 100%

Total Value !
$ 4,694,991 2

41,608,056 17
17,956,543 8
72,584,230 30

104,764,848 43

$241,608,668 100%

Range: $13,755 to $26.7 million
Average Value of Each Project: $790,000

BIDDERS FOR ALL PROJECTS

No. of
Bidders

1
2

3 to 5
6 or more

No. of
Projects

40
63

155
78

$ 532,000
565,000
734,000

1,173,000

BIDDERS BY PROJECT TYPE

Total Value
of Project

$ 21.3 mill ion
35.6 million

113.8 million
91.5 million

No. of
Bidders

Construction
No. of

Projects Percent

rlaintenance
No. of

Projects Percent

10 WI 27 15% 3 10%"15 11 37 21 11 34
0 to 5 57 43 89 51 9 28J

6 or r:1ore ~ ..l§. ...lQ. ..ll 2 ..1§.

131 100% 173 100% 32 100%

BIDDERS BY PROJECT VALUE

~lo. of SO to 3100,000 to $500,000 to $1,000,000 $5,000,000 Ilo Allard
Bidders $100,000 $500,000 $1,000,000 to $5,000,000 or more flade

2 16 4 7 0 11
2 18 30 2 3 1 9

3 to 5 31 84 10 16 5 9
6 or more 12 .-1i 2 11. 1 -l

68 164 25 40 9 30

Source: Compi 1 by JLARC from bid ons.
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li as a starting point in test­
on applications. The examination

invol a total of 37 firms where contractors ap-
liated based on address and telephone numbers but the

file wi failed to disclose the full nature of the
case examples illustrate the finding:

Three Tidewater firms--E.V. Williams Co., Inc.,
11 i ams Pavi ng Co., and Portsmouth Pavi ng Corp.-­

were identified as being associated. The first two
rms share same address and telephone number.

president of E.V. lliams is the chairman of the
board for the other two.

In their applications, E. V. Williams Co. lists
both Williams Paving and Portsmouth Paving as affili­
ations; Williams Paving lists only E.V. Williams Co.;
and Portsmouth Paving lists no affiliations.

'/< '/< '/<

Henry S. Branscome, Inc., and Chickahominy,
Inc., share the same address and telephone numbers.
Both firms are owned by the same two people, who are
also the only officers of the companies.

In its application, Branscome lists an affilia­
tion with a third, non-construction corporation, but
not with Chickahominy. On the other hand, Chickahom­
iny lists both Branscome and the non-construction
company.

>'< >'< *'
Echols Bros., Inc., and Fairfield Bridge Co.

operate from the same address and share the same
officers. Echols owns stock in Fairfield. Both
firms list no affiliations.

The fact that the JLARC review was limited to a review of matching tele­
phone and address numbers suggests that there may be additional erroneous
or incomplete applications in the DHT files.

The failure of contractors to fully disclose their affiliations
appears to be due, in part, to two weaknesses in DHT's disclosure require­
ment. First, the DHT policy on disclosure is not clearly explained in
the application instructions. For example, the instructions do not
specifi ly require disclosure of the fact that an individual is an
offi cer of more than one prequa1ifi ed fi rm > even though thi s ki nd of a

ations p would logically be considered an affiliation for the intent
1icy. The of current 1anguage makes it

s
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sample

n~I~~~~~~ Reports. The practice of
~ reports in developing a maximum capacity

contractors the benefit of several experiences
is is a reasonable approach since the ing

contractor1s experience as possible.
ce may excessively discount recent performance
poor performance by a contractor. An example

performance which would not be reflected in any
a rating follows:

A contractor has total net assets of $1. 2 mi 1­
lion. In s past five jobs, the performance ratings

Performance Rating

1976 8. 7
1976 8.6
1977 8.4

May 1979 6.0
1980 4.9

is the average of the fi ve rat­
s ability factor is much higher

the two most recent jobs. In fact, it
job comp 1eted three years ago, in
With a factor of 7.3, the maximum

contractor is $8.76 million ($1.2
1977.

i the
lion x 7.3).

contractor ml cant i nue to carry a lower avera11 ng
eld uation given a number of years ago.

A perhaps more significant problem is the practice
high or very low performance field ratings in calcu­

purpose is to eliminate any possibility
n~l~Tn,~m.~n(·~ ratings in the calculation, pro-

rnln+,'~r'+n~ poor ratings due to personal differences with
~T,n~r'T eld personnel. However, it appears that low ratings

cally regardless of the evidence or documentation
to justify their evaluations. result

SOille~'ihalt arbi trary moderati on of the abil ity factor,
or very poor A

treat any unusually hi
further invest; on

:>n,.,,,,,,,... ,,.,; ate use of e1d



the
do iel
contractor 1 s current job agai n
equipment and personnel on the job,
causing some delay on the project.

is

Review of chronic problems
mance on subsequent work.

contractors could lp i "" I "-ll ,,'-' r-

Bidding

The bi ng process has been the
contract admi ni strat ion in recent months. .....""'l<:H'::l

ons have led to convictions r collusion
Vi inia and other southern states. a result
i ty, the Vi rgi ni a attorney genera1 1 s ce made
department for ous changes in the

is
of the most important safeguards

labili of accurate neeri
ng procedures of

revi ew of

Summary of Recent _~
U.S. Department of Justice began an i
sian and antitrust violations by highway

investigation in Virginia was an
way in several other southern

convictions on the federal charges
totalling $1.8 llion. The collusive
vo1ved as many as rms i

been i 1i in the

result

5



criminal
tions in
tract award prC)CedUr

1. department's management services division should t
contract award system annually instead of biennially.

The audits should have an expanded scope over those done
in the past.

2. attorney generalis office will develop a training
program for department personnel to help them recogni ze
possible illegal activity.

3. The attorney generalis office will also assist in the
development of a contract charting system which would be
used to identify patterns of illegal bidding activities.

4. The department should end its practice of allowing bids to
be placed in a box a Richmond hotel. All bids should
be submitted at department's offices in Richmond.
Employees s ld be prohibited from attending the contrac-
tor ngs at 1.

5. ld incl a re i ng con-
that they have not partie pated in any

collusion in compliance with the new Govern­
is would be in i on to

under on the Code

6. s ld not be based solel on his-
from bi ds, on current
ng procedure should reviewed to see

ly helped to ld costs.

The department
only the

changes. To

for
i in
review

the
bili
more



estimate, bids are usually reject-
readvertised. Although engineering

, sound estimates can help avoid

hiseven pe
Rej

est imates cannot prevent bi d-ri ggi
awarding contracts at inflated costs.

In their recent study of DHT, R. J. Hansen Associates, Inc.,
conducted an analysis of 540 advertised projects. The analysis found
that 121 (22 percent) were rejected. However, when the projects were
readvert i sed the consultant noted that the departmental estimates had
been rai sed an average of 34 percent whi 1e the correspondi ng low bi ds
were reduced less than one percent. As a result there is little evidence
that the estimatio~ procedure actually served as a check on the eventual
contract price and, in some instances, may have actually led to higher
project costs as illustrated in the following example.

A project to bui 1d a bri dge in Hampton was
advert i sed on three occas ions in 1979. There were
two bidders on the first and second advertisements.

The original pre-bid estimate was $603,164.
Because the low bid on the first letting was
$802,848, more than 33 percent higher than the esti­
mate, all bids were rejected.

The second estimate was $647,910, or nine per­
cent more than the original estimate. The low bid
was $828,049 on the second 1ett i ng, or 26 percent
more than the estimate. As a result, all bids were
again rejected.

When the project was advertised a third time,
the estimate was again increased to $681,604. The
single bid received on this third letting was
$834,289, or 22 percent above the estimate.

Because the bri dge to be replaced was in poor
condi t ion, however, the department awarded the con­
tract. As a result of rebi ddi ng, the fi na 1 report
cost increased $31,000.

Both the R. J. Hansen consultants and the attorney general recommended
that DHT adopt means of acquiring current cost data which would serve as
the basis for pre-bid estimates which are as accurate and current as
possible. DHT is in the process of implementing this recommendation.
Steps taken to date include:

.a revi ew of staffi ng needs and recommendations for increased
estimating staff;

.a review of possible techniques with DHT staff and faculty at
Universi Virginia; and

iscussions
Georgia.

o cia1s in No Carolina, West Virginia,

52
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review of construction administration included
the ei districts, nine residencies, and
as a statistical analysis of 200 construction

in seal year 1980. Data were collected on the cost
me delays experienced by OHT, and on the procedures avail­

department to enforce contract provisions.

revi
--'-......;..~.~"'-;:;-::::-'-'....:...,.~s. The total contract value of the 200 projects

on. The actual final cost for the projects was
or about ni ne percent more than the ori gi na 1 contract

cost overruns are authorized expenditures made by contrac­
resent additions to or revi s ions of the contracts. All

revisions must be authorized by the department.

Based on the analysis of 200 projects completed in fiscal year
percent of the projects had some cost overrun (Figure 10). For

the ,overruns were 1ess than ten percent. Cost underruns
also to be less than ten percent under the contract value. How-
ever, several projects experienced large increases in cost.

A highway construction project had a cost over­
of $49 417, or about 90 percent of the original

contract ce of $54,375.

* * *
A second highway construction project had a cost

overrun $852,559, or about 59 percent of the
or; nal contract price of $1,448,260.

* * *
A i construction project had a cost overrun

$258,919. This was 42 percent more than the
ginal ice of $614,189.

In cost overruns in excess of $100,000.

In project engineers and inspectors th
ci causes for cost overruns were revi-

i il i of i gners to accu y
i s as erosion or ic

add
no increases in



Fi

TOTAL AMOUNT UNDER CONTRACT
$1.603,271

-
77

r-­
26

TOTAL AMOUNT O\lER~'CONTRACT
$18,610,414

-
52 NUMBER OF PROJECTS

A CATEGORY

f--­
19

2

6

2 r- o
5

>---':3 :3 2

50 40 30 20 10
% FINAL COST UNDER

CONTRACT vALUE

o 10 20 30 40 50 60 70 80 90
% FINAL COST OVER

CONTRACT VALUE

Source: Compiled from OHT data.

costs, such overruns may be unavoidable.
cost overruns will be prepared for in

A more 1
fi na 1 report.

is

Time Delays. Unlike cost overruns, time delays
primarily due to the ons, or inactions, of
projects completed in fiscal year 1980, 56 took
allowed either in the contracts or through
DHT inspectors. Three cases are illustrative

One construction
completing a project.
375 days.

firm was
The or; gi na1

This substantial time delay was in to
849 shutdown days authori zed by Thus,
which was to have been completed in one year
took more than three and one- f

* * :I:

A second rm was 84
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s

approach
data on i
to reject a Other
bids if sed, and
standard, should be consi
forts of rebi ddi ng previ ous
projects may be most success

Recommendation ( ).
of ensuring adequate contractor personnel and
for each contract. The department shaul d cons der
proposa1 to requi re contractors to state the source
equipment to be used on the project.

Recommendat ion (17). A contractor whose
factory should be removed from the bidders list,
a good faith effort the company to correct
the delay.

Recommendation (18). The department s d
to adequate ly document dec; s ions made in the asses
damages. These documents should be retained as a nprm;~n~'nt

58
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Preco on related functions have been
lized to the shown in Figure 12. This
ization has created eld units with responsibilities parallel

to those of divisions within the central office. For example, each of
the eight districts has a section with the same name and basically the
same functions on a di stri ct 1eve1 as the fo 11 owi ng central offi ce
divisions: environmental quality, bridge, location and design,
materials, right-of-way, traffic and safety, and equipment. Further
decentralization is evidenced by 45 residencies, which are the
operational level where maintenance activities are conducted and construc­
tion projects are inspected. The structure of a typical residency
(Figure 13) reflects both construction and maintenance activities.

Figure 12

A TYPICAL DISTRICT
DISTRICT ENGINEER

PERSONNEL

ACCOUNTING

• EQUIPMENT

• TRAFFIC AND
SAFETY
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Figure 13
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DHT staff work in 15 major functional areas in addition to
general administration. The functional organization is complex with
multiple lines of authority, communication, and control (Figure 14).
Extens i ve coordi nat i on and communi cat i on are necessary between 1eve 1s,
divisions, and directorates. For example, because of their parallel
functions, each division provides technical guidance to its district
counterparts. Formal, administrative reporting for these district
sections is still maintained through the district engineer and his
assistants.

Figure 14

FUNCTIONAL ORGANIZATION OF THE
DEPARTMENT OF HIGHWAYS AND TRANSPORTATION
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ntenance Staffing. An interim review of DHT staffing levels
crews was conducted to develop descriptive informa-

in nia. Maintenance activi-
crews include patching, ditching,

, ling, snow removal, and clearing brush and other
obstructions. Some non-maintenance vities, primarily small safety or
drainage projects, are occasionally conducted by these crews.

rather
i ng in
repa-j r
eluded.
toll roads,

personnel.

compare ng levels, the following road crew positions
were reviewed: highway superintendents, foremen,

, maintenance helpers, and timekeepers. Generally,
ions work of an area headquarters facility

the residency offices. Other residency-based staff function­
nistrative or specialized maintenance roles, such as bridge
rest area or 1 operation and maintenance, were not in­

posi ons assigned to special facilities, such as
were also excluded.

average res i dency has a tota1 of 109 roadway rna i ntenance
le 13 shows breakdown of personnel by position.
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12.7
80.1
4.5
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109.4

30, 1980.
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with ,000 lane miles, rank second and third, respectively, among the
largest state-maintained road systems in the country. One reason for the
difference in the size of the two systems is that North Carolina has a
land area 29 percent larger than Virginia. Also, North Carolina main­
tains primary roads which pass through its cities, while Virginia pro-
vi a payment to cities to perform this maintenance.

A review of North Carolina1s eld structure shows that it is
si lar to Virginia's. North Carolina has 14 divisions, subdivided into
35 districts and encompassing 100 counties. This structure parallels
Virginia's organization into eight districts, 45 residencies, and 239
area headquarters. The most significant difference is that an area
headquarters in Virginia is typically responsible for a geographic area

ler a county.

e compares equivalent maintenance position classes found
in the eld offices of both states. The figures for Virginia represent

itions assigned to residency area headquarters. The figures
r 1ina represent pos ions ass i the same mai ntenance

tas ir rginia counterparts. The pos tion total for Virginia is
us to lete si maintenance posi ons because this responsibility

is assi to a hi 0 i anal level in North Carolina.
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As Table 14 indicates, North Carolina apparently uses only
slightly more positions than rginia to maintain a significantly larger
highway system.

Some staffi ng 1eve 1 vari at i on between the two states can be
attributed to Virginials greater mileage of high traffic volume roadways,
Le., interstate and divided primary highways. It is generally acknow­
ledged that these high traffic volume systems require higher levels of
maintenance staffing. Table 15 shows a comparison of lane mileages by
level of system for North Carolina and Virginia, based on the most recent
Federal Highway Administration istics.

Table

LANE MI BY LEVEL OF SYSTEM

North Carolina

Interstate and Divided Primary
Other Primary
Secondary

Total

10,424
13,576
86,982

,982

6,984
26,006

124,772

156,762

Source: 1 Hi ni ion.



The impact of the in high traffic volume interstate
vided mary leage ntenance staffing was assessed using a

statistical model Virgi a1s staffing patterns. To construct the
model, an analysis of residency staffing patterns focused on the varia­

on in staffing as a function of the amount of high traffic volume
mileage in each residency.

The analysis found that high traffic volume mileage receives a
commitment of about two and one-half times the staff committed to other
types of mileage. In other words, Virginia tends to assign two and
one- f times the number maintenance positions to a given high traf­
fic volume stretch of road compared to an equal length of lower volume
road.

Using this ratio, the existing staffing patterns based on
adj usted 1ane mi 1eage in the two states were compared. Table 16 shows
the results of this comparison.

Table 16

HIGHWAY MAINTENANCE POSITIONS PER LANE MILE
VIRGINIA AND NORTH CAROLINA

Staff Positions
Adjusted Lane Mileage to Account

for High Traffic Volume Mileage
Adjusted Lane Miles Per Employee

Source: JLARC analysis.

Virginia

4,775

127,417
26.7

North Carolina

5,124

168,773
32.9

The result of the Table 16 comparison is a 23 percent differ­
ence in the lane miles per employee statistic which cannot be explained
by the fact that Virginia has more high traffic volume roadway than North
Caro1ina.

Adjustment for Organizational Differences. Two organizational
factors exp 1ai n most of the differences in mai ntenance staffi ng 1eve1s
between the two states. First, Virginia1s organizational structure
includes 239 area headquarters as the lowest element in field organiza­
tion. Each area headquarters is usually staffed with a timekeeper who
maintains records for the headquarters. In contrast, North Carolina uses
the county as the lowest element in field organization. This difference
in organizational structure adds 114 timekeeper positions to Virginia1s
staffi ng 1eve 1.
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Im;lleme:l'lt1~ng the provisions of the .uBf?H,,,a"''''ll8 P:"n~r7'n:m Review and EvaZuation Aat of 1978,
ret,a",c~ng to systematia review government by the Joint LegisZative Audit and
Review COlr1mi:ssioI7.

to the House of Delegates, February 29, 1980

Agreed to the Senate, February 18, 1980

WHEREAS Review and Evaluation Act of 1978 (§§ 30-64 et seq., of
Code of for the Joint Legislative Audit and Review Commission to conduct

cvc:t"m",Hc on of State government according to schedules and areas designated for
the General Assembly; and

WHE:REI\S 30-66 of the Code of Virginia provides for the nineteen hundred eighty Session
of the Assembly to establish by joint resolution a review schedule. based on the
functional areas of State government as defined in the act; and

WHEREAS, § 30-67 of the Code of Virginia provides for each session of the General Assembly
to specify to the extent possible by joint resolution the agencies, programs, and activities to
be reviewed by the Joint Legislative Audit and Review Commission according to the schedule estab­
lished; and

WHEREAS n accordance with Senate Joint Resolution No. 133 passed by the nineteen hundred
seventy-nine Assembly, the Joint Legislative Audit and Review Commission is evaluating
during fiscal year 1979-80 agencies and activities in the Standards of Living subfunction
inclUding the Homes for Adults, Title XX, and General Relief programs and selected issues in the
organization and administration of social services in the Commonwealth; and

WHEREAS, Senate Joint Resolution No. 133 directs the Joint Legislative Audit and Review
Commission to schedule the functional area of Resource and Economic Development for review; now,
therefore, be it

RESOLVED by the House of Delegates, the Senate concurring, That, pursuant to § 30-64 et
seq. of the Code of Virginia, the functional areas of State government shall be reviewed and
evaluated by the Joint Legislative Audit and Review Commission according to the following
schedule, the order of which may be reviewed and revised by future sessions of the General
Assembly:

FunctionaZ Area
Transportation

Resources and Economic Development
General Government

The Commission shall make an interim report to the Governor and General Assembly on the
functional area of Tr;~nc:nnrt;~tiinn focusing on programs and activities of the Department of
Highways and includi an overview of the Department and transportation
functions and transit needs; revenues and methods of financing those
needs fair al ocation of the cost of building and maintaining the roads
and of the between motor vehicles of various sizes and weights;] and such
other a~ the Commission may direct, prior to the nineteen hundred eighty-one Session of
the General For purposes of the interim report, the Commission shall coordinate its
review effort with a oint committee consisting of three members appointed by the Chairman of
the House Roads and 011 Committee, three members appointed by the Chairman of
the Senate Transportation Commi three members appointed by the Chairman of the House
Finance Committee, and three members nted the Chairman of the Senate Finance Committee;
and, be it

RESOLVED FURTHER, the review and evaluation in the functional area "Resource and
Economic Devel sMal be initiated at such time as sufficient Commission resources become
available and, such review shall ly include, but not be limited to, programs, activities,
and agencies concerned with the ation of professions and occupations as specified in §
30-77 of the of Vi a, other consumer affairs regulation. The Commission shall
coordinate its review concerni on of professions and occupations with the House
Committee Genera1 Laws and the Commi ttee on Genera 1 Laws, and other appropri ate
1 committees as be deemed ; and be it

RESOLVED FINALLY the reports ngs recommendations prepared by the Joint
ati"e Audit Commission the studies to be performed under this resolution

transmitted committees of the House of Delegates and the
Governor,



FOR HIGHWAY AND TRANSIT PROGRAMS
FY 1981

Source of Revenue

State Taxes and Charges

Motor Vehicle cense Fees
Motor Vehicle Sales and Use Tax
International Registration Plan
Motor Vehicle Title Registration
Motor Vehicle Operators Permits
Commercial Carrier Permits
Revoked license Fees
Weight limit Violation Charges
Miscellaneous Permits and Fees

Local Payments

Local 5% Share of Urban Construction
Revenue Sharing From Counties

Other Taxes

Coal Severance Tax

Federal Aid

Interstate System
Bridge Replacement
Primary System
Urban System
Secondary System
Other Categorical Programs

Toll Receipts

State-Operated Toll Facilities

TOTAL ESTIMATED FY 1981 REVENUE

Estimated Amount

$326,700,000
79,048,000
73,448,000
12,798,000
9,540,000
7,320,000
1,930,000
1,082,000
1,045,000
8,689,000

3,500,000
1,500,000

9,000,000

185,633,000
44,182,000
37,649,000
14,807,000
13,155,000
21,574,000

41,450,000

$894,050,000

Note: In addition to FY 1981 appropriations based on anticipated
revenues, the General Assembly reappropriated an unexpended
trust fund balance from June 30, 1980, of an estimated $270
million.

Source: of Highways and Transportation.
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Morrison,

III. Equipment Utilization and Management (Continued) -

We take exception to many of the statements in the Report
regarding the review of equipment purchases and the authority
exercised by the Central Office transferring equipment.
Equipment purchases receive careful review and require Central
Office approval. The Equipment Engineer does have full authority
to transfer equipment and has exercised that authority when
appropriate.

In summary, we take exception to the presumption that there
is significant under-utilization of equipment. Equipment need
must be judged on a number of factors and cannot be based on
average statistical data.

However, we agree with the main thrust of the reconmendations
made in this section of the Report. To strengthen our equipment
management practices, we intend to improve equipment usage
reporting information to provide better data for decisions on
hiring equipment or purchase of new equipment. An Equipment
Review Conmittee will be established to carefully consider
equipment needs. The method of charging fixed costs will also
be reviewed to determine if a system can be developed to encourage
increased utilization.

IV. Contract Administration -

Prequalification

We concur in the reconmendations pertaining to contractors'
disclosure of affiliation with other contracting firms. Disclosure
information required in the prequalification application will be
expanded, clarified and audited as appropriate.

As to the use of "field evaluations" of a contractor's
performance, we concur with the intent of this reconmendation
and will give greater consideration to this information in
setting a contractor's bidding capacity.

Cost Overruns

Although no specific reconmendation was made regarding
cost overruns, the Interim Report indicates that average final
costs exceed original contract price by about 9%. This is

within an acceptable range highway construction,
when a number of contracts include a

asphalt.

8
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