
REPORT ON A FIVE-YEAR-OLD REPORTING SYSTEM 
C. 0. Leigh, Virginia Department of Highways 

•THE TITLE of this presentation is somewhat misleading. There are elements of our re
porting system that are at least 25 years old and other elements that have been operational 
for only 3 years. Actually the 5 years refers to our first pilot work on our system. 

The maintenance reporting system in Virginia is an integral part of our fiscal ac
counting system. The i:;ame i:;ource documents provide the input for maintenance man
agement reports, fiscal reports, and other special reports on equipment and materials. 
The four main source documents are: the individual time sheet, the convict report, the 
equipment rental report, and the stock issue and accomplishment report. 

Figure 1 shows a time sheet that is prepared semimonthly for an individual's time. 
The hours worked each day are charged against the appropriate county, route and section 
on Interstate and primary systems (no section number is used on the secondary system), 
area or crew number, and activity. For purposes of illustration, I have shown an employee 
who worked 4 hours on skin patching and 4 hours on mowing on the 7th day of July. For the 
first activity, skin patching, we show the county designation and route (a section number 
is not shown since this is a secondary route), area number, and activity. For the second 
activity, mowing, we again show county, route, section (since this is a primary route), 
area, and activity. Entries would be made in a similar manner for the other days in the 
reporting period. Only regular time is reported on this particular report. Overtime is 
reported separately on a similar form with the same controls. 

In Virginia, the department of highways is required by law to utilize prisoners on 
highway work. For each prisoner hour worked the department of highways pays the 
department of welfare and institutions at a mutually agreed hourly rate. 

Figure 2 shows the form used in reporting the hours worked. The same controls, 
county, route, section, area number, and activity, are used in reporting the time. The 
time is reported in total hours worked. In this example I have shown a gang of 10 pris
oners who worked 8 hours each cutting brush. 

Figure 3 shows the input document for equipment rental. A rental is paid to the 
equipment division for actual hours worked by rental equipment. Only one piece of 
equipment is reported on a rental form. In the same manner as shown on the time sheet, 
equipment hours are charged against the appropriate county, route, section (Interstate 
and primary), area or crew number, and activity. To carry on our illustration, this 
truck was used for 4 hours on the patching activity shown on the employee time sheet. 

All materials are in stock and as material is used it is charged out of stock on a 
stock materials issue and accomplishment report, shown in Figure 4. Also work ac -
complished that is not a material is reported on this form. In our patching illustration, 
stone and asphalt are charged from stock to the road. As shown in the previous reports, 
the same controls of county, route, section, area number, and activity are used. On 
the skin patching activity, the tonnage of stone is used to measure work as well as in 
fiscal accounting and in reconciling stock accounts. Mowing is measured in "acres 
mowed," and therefore it is reported with the same controls as was shown on the equip
ment report and time sheet for the mowing illustration. The reported acres mowed in 
this entry is only used in preparing the maintenance performance reports. 

These four reports are the main input documents. There are other input documents 
such as invoice; however, these concern only money, not work performed. 

As shown in Figure 5, reports are prepared in the field and then sent to automated 
data processing where the information is keypunched and processed. From these data, 
fiscal reports, equipment reports, stock reports, and maintenance performance reports 
are prepared. In addition to these routine reports, other special reports may be pre
pared as required. These reports are sent to the field and to certain central office 
managers, generally between the 15th and 20th of the following month. 
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Figure 1. Employee regular time report. 

VIRGINIA DEPARTMENT OF HIGHWAYS 

REPORT OF CON\llCTS 
~~~~~I -~z'----' .. ~=·--_.7'--"0 __ 

RAT.Ii:: /.ZS 

51_ rx;,J.5,. (}()()0 ~.--:'--·l--+'"~1""'1< ·--l·--l·--l--·l--+--+H~O'-t---r--t---t---t---t---+--+--t--t--
---~--'--,·--·l---l--l·--+--l·--1---l---l--ll--l---l---t--+--+--+--+---+---l---+---

----- -1---1--.---t--+--1---11--11---J--1--1-- 11--:1--1--1--t--1--;---+---+---+---t----

--l---~---1----1-~---1--;--11--i----1--·1---t--t---i--+--·1--+---+---+---+--+--l·--+---

- ·l---+--+---1--.---- - __ , ___ ,, __ ,___, __ , __ --11--,1--1--+--;--;---1---1--,__.... 

- +---f--+---1-1---1---1--; - - +---1---1---l---+--l·--+--l·--+.---l--li---l---+--+--+--·l---
- +---+--+---t-'---l---+--1---+---+---!---t·--+--+---t---t---tc----tl--t--+--;--;--;--~ 

------ ~:--+---t--1---1--- 1---+--l·--l---l--l--l-- - --11---1--+---l--+--+---
- I --ll-'--1---1--t--i--1--1--i---t---+---+--+--+--t--i---
-~ --- f--1,--·l--l--l---+--t·--+---t---tl--ll-l-l--l--1--t--+--+---+---+---t---t----
-~---,....11--+--l--l---l·--+--t--i---1l----lt--1--1--1--i--+--+---+---t---l---t----
-e-------'-l---l--;---+---+---+--+--t·--+---t·---t---t---11--1---+--t--+--i---
- 1--- - ~ ---1--1- -1--t---+--+--+--+--+---+---+--+--l·--

TOTAL DAILY HOURS 

"REPORT DETAIL ON REVERSE SIDE 

FORM At Jl:fJV. 1-fA APPROVED: ___ H-,G-H~ •• ~Y~S~U~.~,.~,M~.~.~MD~E~M~T--~------c-.-•• - ,u-.-, -.,-MT_E_M_D_EM_T ___ _ 
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Figure 3. Equipment rental report. 
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In processing the source documents, the data are putthrough an edit program to de
tect errors in coding and the completeness of entries. As an example, if a mowing 
entry is made, the entry must be complete with labor, equipment, and accomplishment. 
If any of these three elements are missing an error is noted, and the field is asked to 
correct the data. Accuracy is such that errors state-wide are less than 1 percent. 

The most important report to maintenance management is the maintenance perfor
mance report as shown in Figure 6. These reporls may be prepared for an a!'ea, 1·esi
dency, or district, by all highway systems or for an individual highway system. The 
example shown here is a report for all systems in a residency for a quarter. On this 
report you can see how the information on the source documents has been combined to 
provide total cost, productivity rates, and unit costs. 

In our input documents we used skin patching and mowing examples. On the skin patching 
activity, we see that 2, 255 tons were planned, 2, 352.4 tons were accomplished, 6, 320 
man-hours were planned, 5,180.5 man-hours were used, $31,007 was the planned cost, 
$29,378.93 was the actual cost, 2.80 was the planned rate of doing work, 2.20wasthe 
actual rate, 13. 75 per ton was the planned unit cost, and 12.48 per ton was the actual 
unit cost. The planned values, except for the rate, are prepared each year by the field 
forces based on various standards and are shown here in order that the manager may 
make comparisons. 

I will not discuss the plan development inasmuch as this will be covered by other 
parts of the program. The other example I used was mowing. On this example the plan 
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Figure 6. Maintenance performance report. 

is in terms of acres, the productivity rate in man-hours per acre, and the unit cost in 
dollars per acre. 

All other activities that are specifically planned and that have a unit of measure are 
similarly reported, and the grand totals of man-hours and cost are shown at the bottom 
of the report. I am not going to discuss the uses that management makes of these re
ports or the benefits that may accrue as a result of the total system, because these 
points will also be covered in other parts of the program. 

Any reporting system has its strengths and weaknesses. Virginia's reporting sys
tem is no exception, and I would like to discuss a few of both its good and bad points. 
As I pointed out in the beginning, the performance reporting and fiscal reporting are 
integrated. We consider this to be good for the following reasons. First, the number 
of reports prepared in the field has not been increased. The only additional work re
quired is the reporting of work units that are not materials. An example of this is the 
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acres reported in the example shown in Figure 4. As a result, very little additional 
time or manpower is required in preparing the input documents. 
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Second, because the maintenance performance reports are computer processed along 
with the fiscal reports, no additional clerical help is needed at any level to process the 
information. Also, because the data are computer processed, various analyses can be 
obtained through computer programs. 

Third, we feel that the integrated system promotes accuracy of reporting. There 
seems to be more emphasis on accurate reporting when the information is to be used for 
fiscal purposes. 

Last, with the integrated system it is easier to reconcile fiscal data with perfor
mance data. The fact that performance data and fiscal data can be reconciled makes it 
easier to cost items for budget development. 

While we think our overall system is good, there are a few undesirable aspects. In 
combining performance reporting with fiscal reporting, we made some compromises. 
Because the fiscal accounting procedure was operational at the time we started perfor
mance reporting, the compromises were generally in favor of fiscal desires. For in
stance, the time sheets for hourly employees are the pay documents for these em
ployees, and processing these time sheets has first priority in order that these em
ployees may be paid. For this reason and others the processing of performance data 
has a lower priority than most fiscal reports. This lower priority results in a time 
lag of two to three weeks in receiving feedback reports. More prompt reports would 
of course be desirable. Also, certain desired coding procedures for maintenance per
formance data could not be implemented because it would have caused too much change 
in fiscal programs. 

We also recognize the need for other improvements not related to the integrated 
system. The feedback report should be simplified. Too much information is reported 
at some management levels. We are currently working on this problem and hope to 
have a revised format next year. 

Considering the strengths and weaknesses of our reporting system, we are pleased 
with the overall operation to date. The system was installed and is now operated with 
very little disruption of existing fiscal procedures; however, the most important as
pect of the system is that managers at all levels are being furnished necessary feedback 
for adequate control of maintenance operations. 


