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ABSTRACT 

The purpose of this study was to determine the Department's 
needs for traffic count data, to relate them to an evaluation 
of the traffic count programs and procedures, to identify problems 
and deficiencies with data requirements, and to seek means of improving 
the programs. In approaching these objectives, interviews were 
conducted with representatives of the Department who supply and 
use volume data. The field collection operations were reviewed and 
the mechanical traffic recorders used by the Department were 
evaluated for accuracy and reliability. The study concluded that 
the data provided by the count programs are not sufficient to 
fulfill the requirements for transportation planning and environ- 
mental studies in the urban areas of the state. In the rural 
areas, an excessive amount of data are acquired and the accuracy 
of the data is questionable. Specific problems, deficiencies, 
duplications, etc. in the count programs are identified in the 
report and recommendations for improvements are presented. 
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EVALUATION OF THE TRAFFIC COUNT PROGRAM 

by 

R. N. Robertson 
Research Engineer 

and 

R. F. Jordan, Jr. 
Research Analyst 

INTRODUCTION 

Traffic counts are the basis for safety, economic, 
environmental, and engineering considerations by administrators 
and engineers responsible for the development of highway 
systems. To obtain these fundamental data, the Virginia Depart- 
ment of Highways and Transportation initiated a formal program consisting of manually taken counts of traffic volumes and 
classifications on the primary system in the i930's. As the 
interstate freeways and arterial bypasses were constructed and 
opened to traffic, this program was expanded to include them. 
On the secondary system a count program utilizing mechanical 
traffic recorders was adopted. Then in 1967, when emphasis 
was placed on urban transportation planning, an additional 
program consisting of mechanically taken volume counts was 
set up for the cities and towns throughout Virginia. 

Because of new and expanded requirements in the urban 
transportation planning process and environmental matters, the 
Virginia Department of Highways and Transportation now frequently 
needs detailed data on traffic parameters that are not available 
from i•s traffic count programs. In many cases estimated values 
of the parameters are made without the aid of standardized 
procedures or factoral basis. In those situations two alternatives 
are available. First, forecasts can be based on hypothesized 
assumptions, in which case the accuracy and reliability of the 
forecasts are only as good as those of the assumptions. The other 
alternative is to gather detailed data in a study area, an 
alternative that is very costly and time-consuming. 



In view of the fact that the Department is constantly 
faced with inquiries about the availability of traffic data •rom 
programs that now an•ually cost in excess of $780,000, it 
desired an evaluation of its traffic counting programs and 
procedures. There was a need to determine if current data 
requirements could be met or if some of them were unrealistic 
and, therefore, should not be met. Subsequently, the Research 
Council was requested by the Department to review the needs 
for data and evaluate the traffic count program. 

PURPOSE AND SCOPE 

The purpose of the study was to determine the Department's 
needs for traffic count data, to relate them to an evaluation 
of the traffic count program and procedures, to identify problems 
and deficiencies with data requirements, and to seek means of 
improving the program in a order to obtain better traffic data. 

The study was concerned primarily with the Department's 
procedures for collecting, processing, and using data on traffic 
volumes. It did not include programs involving data on vehicle 
speeds and delays, highway capacities, truck weights, or trip 
origins and destinations. 

METHODOLOGY 

The major activities conducted during the study are 
described under the following subheadings. 

Data Requirements 
An inventory was made of the types of data on traffic 

volumes needed by the Department in its daily operations such 
as planning, design, programming, preparing environmental 
impact statements, and designing pavements. Interviews were 
held with representatives of the Environmental Quality, Planning, 
Location and Design, Traffic and Safety, Secondary Roads, 
Programming and Scheduling, and Urban Divisions to find (i) 
the types and quantities of traffic count data they required, 
(2) the purposes to which volume data were put, (3) the sources 
of information used to obtain data, (4) the requirements for 
data that have not been met, (5) the data requirements which could 
be simplified or revised, and (6) the data estimates for which 
there are no standardized computation procedures or factoral 
basis. Also interviews were conducted with representatives from 
the Department's district and residency offices. 



Program. Evaluation 

The existing traffic count programs were reviewed to 
determine the types of data being collected, the cost of data 
collection, and the disposition made of the data collected. 
The Traffic and Safety and the Transportation Planning Divisions 
are responsible for the collection, processing, and dissemination 
of traffic volume data. Representatives from these divisions 
were contacted and information gathered about (I) the various 
types of count programs and their administration, (2) the types 
of data routinely collected and reported, (3) the types of special 
data secured, (4) estimates of money and manpower expended in 
the collection and analysis of data, (5) the procedures and 
methods used to collect and process data, (6) the types of 
equipment used, (7) the major uses of traffic volume information, 
(8) the kinds of requests for data that cannot be met, (9) requests 
for superfluous data and (I0) the data estimates which have no 
standardized computation procedures or factoral basis. 

Two substudies were conducted as part of the research. (I, 2) 
In one, the field personnel who collect traffic volume data were 
questioned on their duties and responsibilities. Their opinions 
on the importance and use of the data collected, working 
schedules and conditions, type and maintenance of equipment, 
etc. were noted. The second tested the accuracy and reliability 
of the mechanical traffic recorders used by the Department. 

Iden,ti,,fica,,t,i°n ,•0 ,,Nee,ds,, for Improvements 

In an attempt to identify problems, deficiencies, 
duplications, needs for improvements, etc. in the traffic count 
programs a comparison of the data requirements and the data 
provided was conducted. In the following sections of this report 
the findings of the study along with the suggested improvements 
in the traffic count programs are discussed in detail. 

DATA REQUIREMENTS 

The interviews with representatives of the divisions 
revealed that a variety of traffic count data is needed in the 
planning, programming, design, construction, and operational 
stages of the Department's transportation system. As shown in 
Table i the average daily traffic (ADT) is the measurement most 
used by highway engineers, planners, and administrators. Table i 
lists many of the types of studies conducted by the various 
divisions along with the types of volume data used. The require- 
ments directly related to the traffic count program are presented. 
The use of traffic count data is not limited to the Department. 
Many governmental agencies, businesses, and individuals use 
traffic statistics in their daily activities. Table 2 lists 
some of the agencies that request traffic data from the Department. 
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Table 2 

Other Agencies Having Data Requirements 

Feder•l 
Virginia 
Virginia 
Virginia 
Virginia 
Virginia 
Virginia 
Traffic C 
Virginia 
Virginia 

Highway Administration 
Regional Planning Districts 
Air Pollution Control Board 
County Board of Supervisors 
Division of Motor Vehicles 
Department of State Police 
Department of Transportation 
onsultants 
City Planning Offices 
Chamber of Commerce 

Virginia 
Travel As 
Virginia 
Virginia 
Virginia 
Automobil 
Banks, Re 
Citizens 

State Travel Service 
sociations 
Department of Industrial 
Colleges 
Libraries 

Safety 

Development 

e Association of Virginia 
altors, Developers, Businessmen 



Tables i and 2 demonstrate the magnitude of traffic data 
requirements within the Commonwealth. Several divisions within 
the Department use more data than others and in the following 
sections the traffic count needs of those divisions are discussed 
in detail. 

Traffic and Safety Division 

Although three of the primary duties of the Traffic and 
Safety Division are the collection, processing and dissemination 
of traffic count data (which will be discussed in the evaluation 
of the count program), other duties necessitate the use of that 
data. Numerous traffic studies such as accident, signalization, 
sighting, capacity analysis, railroad grade crossings, level 
of service, pedestrian, bicycle, park.•.ng, out-of-state visitors 
and economic are conducted by the Division. Most of the required 
data relate to ADT, classification of vehicles, hourly volumes 
and short period counts during the peak hours. Many of the studies 
utilize data from the routine count program; however, many require 
special traffic data that must be collected by the Division's 
engineering and economics section. A review of the section's 
weekly activity sheets showed that during the 180-day period ending 
March 28, 1978, there were 26 requests for special traffic counts 
that originated within the Division. The majority of the special 
counts consisted of directional turning movements. Although 
the special data requirements will be discussed in detail later 
in this report, most traffic and safety studies requiring short 
period (hourly, 15 minute, etc.) and directional turning 
volume counts necessitate special data not available from the 
routine count programs. Therefore, in Table I most of the data 
needs that require "peak" type information necessitate special 
data collection. 

The Traffic and Safety Division is one of two divisions 
that indicated vehicle miles of travel (VMT) data were needed. 
The Division prepares and submits the TA-I reports to the FHWA 
annually. 

Traffic and Safety is also responsible for forecasting 
travel in the rural areas. In the urban areas the Transportation 
Planning Division makes the forecast for travel as a part of the 
urban transportation planning process. The Traffic and Safety 
Division receives 75 to I00 requests for traffic forecasts 
annually and 90% to 95% of these are made using data gathered 
through the routine count program. 



Traffic and Safety conducts studies to determine if a particular road should be added to or deleted from the highway 
system. It is reported that these studies always require the 
collection of special data such as percentage of out-of-state 
vehicles, and trip length by type of vehicle; limited use is 
made of the ADT data available through the count programs. 

The equivalent 18-kip @.i tonnes) axle loading reports 
for pavement thickness design are prepared by Traffic and Safety. 
These studies require ADT and classification statistics, a•d 
utilize those that are published in the count program documents. 

Transportation Planning Division 

As previously mentioned, the Transportation Planning 
Division processes and disseminates much traffic count data on 
streets and highways in urban areas; however, the Traffic and 
Safety Division collects all of the data that the Transportation 
Planning Division routinely uses. During interview sessions, 
the Division's needs for traffic volume data both at locations 
where counts are routinely conducted and where special traffic 
data are required for projects were discussed. Basically, 
the Division is responsible for meeting the federal and state 
requirements for transportation planning programs in approximately 
47 urban study areas. In these areas the Division is responsible 
for providing the current and projected traffic data. 

Forecasting travel in urban areas is much more complicated 
than it is in the case of rural areas; therefore, elaborate 
modeling techniques are employed. The models require much 
volume data including ADT, vehicle classification, direction 
distribution, and hourly traffic patterns. It was reported that 
most of the forecast studies require special data, although the 
routinely collected data are beneficial in establishing travel 
trends. It should be pointed out that the count program in 
urban areas consists of 24-hour mechanical counts taken at 
selected locations each year. Although these counts cannot be 
considered as ADT, they are used to monitor travel patterns in 
each of the urban areas to determine if previous forecasts of 
social, economic, and land use parameters are valid. Significant 
changes usually lead to an update of the base plan. It was noted 
that the traffic counts are needed along the screen line and 
cordon line in the urban areas to adequately monitor the travel 
trends. Also classification data are required. 



The Division is also required to monitor several facilities 
which have been constructed for high occupancy vehicles (buses, 
vanpools, carpools, etc.). Special data studies are required 
as none of the current count programs include occupancy counts. 
As greater emphasis is placed on the movement of people rather 
than the movement of vehicles along urban corridors, the require- 
ments for occupancy counts increase. In the near future they 
will be essential to assist the Division in planning and monitoring 
processes. 

The Transportation Planning Division conducts numerous 
traffic and travel surveys in urban areas. These studies, 
similar to those conducted by Traffic and Safety, include 
capacity analysis, level of service, parking, pedestrian, 
bicycle, traffic flow, etc. and require ADT, classification, 
and peak period data. Some of the studies utilize existing data 
from the urban count program but usually special data are required 
because the urban program does not provide comprehe•nsive coverage. 

As previously mentioned, ma•y of the data needs of the 
Division require special data collection studies usually involving 
directional turning movements, vehicle classification counts, 
and 24-hour volume counts. These are necessary for complete, 
up-to-date, and accurate information. It was noted that 
occasionally the FHWA questions how traffic data were collected 
and projected, in other cases the data used in environmental 
impact statements and design have been scrutinized by court 
judges, in litigation cases, which appear to be increasing at 
a great rate, the traffic forecasts are frequently attacked 
by the people in opposition to a project. As a result, it 
appears that in many cases an excessive amount of traffic data 
are requested to guard against unforeseen controversies or 
legal problems. A•y errors made by failing to request enough 
data could result in disapproval of a project or plan. At the 
very least it could bring criticism upon the planners from 
Department officials, the courts, the FHWA, local governments, 
and private citizens. 

Most of the data requirements for the Transportation 
Planning Division are related to a functional classification 
system whereas the count programs are based upon administrative 
highway systems. The representatives of the Division reported 
that the use of the data could be improved if the count program 
were based upon the functional system. 

As reported earlier the Traffic and Safety Division 
computes statewide VMT values for reporti.ng to the FHWA; however, 
t-he values for the urban areas are estimated from gasoline sales 
revenues. It is impossible to compute VMT from the existing urban 
count program. Currently the Transportation Planning Division does 
not compute nor use urban VMT statistics. 



It was noted that enforcement of the Clean Air Act of 
1977 by the Environmental Protection Agency (EPA) will necessiate 
the reporting of annual VMT statistics in urban areas and will 
create additional problems relative to traffic count data. Many 
officials question the use of VMT values as a measure of vehicle 
emissions. Their concerns appear to have merit when considering 
that most "hot spots" of air emissions occur at signalized 
intersections that carry much stop and go traffic. An idling 
vehicle in heavy congested traffic contributes to the emission 
levels, although it is not creating any vehicle miles of travel. 
If VMT data are required in the future, the existing count program 
must be modified and a sampling procedure for estimating VMT 
should be considered and developed. 

Loca, tion,,,an d, De,si$n Division 
The Location and Design Division requires traffic data 

for developing highway plans. Basically the needs include ADT, 
design hourly volumes, percentage of trucks, and directional 
distributions of vehicles. These data are required for both 
the current year and a forecasted design year (i0 years hence for 
secondary projects and 20 years for projects in other highway 
systems). Occasionally, detailed design requires additional 
information on directional maneuvers and the level of service, 
the latter of which involves peak period counts. 

All traffic data are obtained from either the Transportation 
Planning or the Traffic and Safety Division. Location and 
Design personnel in the Central Office and district offices 
do not use the data published in the "Average Daily Traffic 
Volumes on Interstate, Arterial and Primary Routes", "Secondary 
Traffic Tabulation" " and Urban Traffic Counts" Most of the basic 
traffic data requests are filled within two to three weeks. Where 
the requests •have necessitated special field studies such as 

a compilation of directional turning movements it takes four t• 
six weeks normally, but on occasions it has taken two to three 
months for the data to reach the Location and Design Division. 

Beeaus•e of the time involved in the development of plans 
for a highway project the Division may initiate several traffic 
data requests for each project. In order to have up-to-date 
information, requests may be made during the (i) preliminary design, 
(2) public hearings, (3) environmental impact assessment, and 
(4) final design stages of a project. When responding to a request, 
the Transportation Planning and Traffic and Safety Divisions usually 
send copies of the data to the other divisions which are or will 
be involved in the project. 

I0 



It appears that the needs of the Division are being met 
as the representatives noted no problems with the present 
traffic data information system nor recommended improvements. 

Environmental Quality Division 

The Environmental Quality Division, like the Location and 
Design Division, requests all traffic data from the Transportation 
Planning and the Traffic and Safety Divisions. The Transportation 
Planning Division provides data for the facilities within the 
metropolitan study areas and Traffic and Safety provides informa- 
tion on the systems in the rural areas. The Division personnel 
do not utilize the traffic data in the Department's publications. 

The Division's work is mostly project related and tr•affic 
data are required during two phases of project development. The 
traffic count data first required are basically the same (ADT, 
design hourly volume, percent trucks, directional distribution) 
as required by the Location and Design Division during pre- 
liminary design. The traffic data are used to conduct a systems 
level environmental review of the impact of each alternative 
of the proposed improvement. This review identifies the location 
where noise and air quality problems are likely •o occur and 
i••dicates the type of data that may be required for the preparation 
of the environmental impact statement. 

The next, and most important, phase relates to the environ- 
mental impact statement. During this phase the Environmental 
Quality Division usually requires detailed traffic data. In 
reviewing the environmental impact of a proposed facility 
computerized simulation models are employed to describe the noise 
and air quality conditions. The input for the models include 
traffic volume data (present and design year) such as ADT, hourly 
volumes, directional distributions, peak-hour volumes, classi- 
fication of vehicles, and directional turning movements. In 
addition to the present and design year data the same information 
is required for an interim year, usually a 10-year interval. 
Traffic data are frequently required on all "crossing roadways" 
in addition to the roadway scheduled for improvement. The scope 
for alternative highway design configurations include emission 
units and noise levels along the project route and all adjacen•t 
highways where traffic volumes are expected to be changed plus 
or minus 5% by construction of the project. Also required is 
information on major intersections and all ramps and loops at 
interchanges within the project limits. One reason for this 
requirement is to determine if .the distribution of vehicles among 
adjacent traffic lanes will allow satisfactory dispersion of 
vehicle emissions. 
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Th6 hourly volume requirements for environmental studies 
cover the period between 6 a.m. and 9 p.m.rather than the more 

common 12-hour data (7 a.m. to 7 p.m.) usually required for 
other traffic and travel studies. It is necessary to identify 
both the peak-hour period and the period having the highest 
consecutive 8 hours of traffic flow in analyzing the environmental 
impacts. 

Specific data are required if schools, parks, and churches 
are to be impacted by the proposed project. Frequently data 
relative to hourly volumes, percentage of truck traffic, and level 
of service must be collected on Sundays. 

The environmental models also require more detailed 
information about vehicle classifications than is obtained for 
the average traffic study. For example, the percentage of 
through trucks is required. The four categories used in the 
classification of vehicles are (i) light duty passenger cars, 
(2) light duty trucks, (3) heavy duty gasoline trucks, and (4) 
heavy duty diesel trucks. These categories are obtained and/or 
estimated within the standard data collection practices of the 
Department; however, the Environmental Quality Division reported 
that the FHWA has asked for other classifications. These classi- 
fications include light duty diesels (Mercedes and similar cars) 
and motorcycles. Other categories which have been mentioned are 
air conditioned cars and heavily loaded passenger cars with 
three or more occupants. Su•C• c-lassifiCa•-•i.•.-•a•_e•rs•to be 
impractical because it would be almost impossible to obtain 
the required data. 

Although the Division calculates VMT on a project basis 
there has not been a requirement for VMT on a regional level. 
The Division's representatives, like those in the Transportation 
Planning Division, speculate that the Clean Air Act of 1977 
may require annual studies of gross air quality based upon VMT 
in some of the urban regions. 

With the exception of a few cases, the Environmental 
Quality personnel expressed satisfaction with the traffic data 
obtained from the Transportation Planning and Traffic and Safety 
Divisions. When special data are required frequently i to 2 
months pass before the requests are filled, but this delay appears 
to be acceptable. 

One of the Division's main concerns relates to the accuracy 
of vehicle operating speed data. Although speed data are outside 
the scope of this study they are used in the computerized 
simulation models with the traffic count data and will be briefly 

12 



addressed. The environmental quality models are very sensitive 
to changes in operating speeds. A small speed change will cause 
substantial changes in the simulated air and noise levels. The 
Division's staff would prefer that present year operating speed 
data be based upon field travel time and delay studies; however, 
it appears the operating speeds are estimated from level of service 
calculations. 

The methods of determining operating speeds were discussed 
with representatives of the Transportation Planning Division. When 
determining either present or forecasted vehicle operating speeds, 
planners and engineers are aware that speeds as low as 15-20 mph 
(24-32 k/hr) will invite the disapproval of a planned highway 
design. Some people question if the precision of the environmental 
models is such that the special speed studies are warranted. 

Secondary Roads Division 

An interview with representatives of the Secondary Roads 
Division revealed that the volume counts secured on the secondary 
system are used extensively by the Division. The published 24- 
hour counts obtained every other year, commonly and incorrectly 
referred to as ADT, are used in determining needs, planning, and 
establishing priorities of improvements on the secondary road- 
ways. The traffic counts are also used to compute VMT at a county 
level. The Code of Virginia requires that secondary construction 
and maintenance funds for each county be allocated by a formula 
using four parameters population, land area, road mileage, and 
VMT. The VMT statistics are prepared by the Traffic and Safety 
Division by multiplying the traffic'counts by the respective 
lengths of the links of roadways. In accordance with the Code, 
additional weights are given to highways which are not hard-surfaced 
and have more than 50 vehicles per day using them. 

The representatives expressed concern about the relation- 
ship of the 24-hour counts to the true ADT; however, local 
governments have raised very few questions on this matter. 
Frequently, citizens have questioned when and where counts were 
made. The Division's staff noted that the acquisition of a 7-day 
count would improve the accuracy of the traffic counts and increase 
the credibility of the Department. 

At the project level, the traffic forecasts 
are made 

by the Transportation Planning and Traffic and Safety Divisions, 
and frequently outside agencies provide t-•-avel projections on proposed industrial and recreational access highways. 
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Other Divisions 

Because o•f the importance of traffic volume counts in the 
transportation field, every division in the Department makes 
use of them. Many of the divisions were interviewed during 
the study and, basically,it was found that they either used data 
prepared for the above mentioned divisions at the project level 
or the statistics published in the Department's documents. 
Usually the needs include only ADT but on occasions when dealing 
with specific problems special detailed data are required from 
the Transportation Planning and Traffic and Safety Divisions. 

Other Agencies 

During the interviews it was noted that the Department 
receives many requests for traffic volume d.ata from other state 
agencies. While most of them relate to ADT data, travel services, 
realtors, businessmen, etc. frequently desire information on 
the percentage of out-of-state passenger cars and vehicle 
classifications. Renresentatives of several divisions and field 
offices reported that they received these types of requests; 
however, no records were available that indicated the numbers 
of requests. Generally these requests are filled using data 
gathered through the routine count programs. 

EVALUATION OF EXISTING COUNT PROGRTLMS 

The Traffic and Safety Division is responsible for the 
collection of traffic count data and administers four formal 
count programs. They are- 

i. The Interstate, Arterial and Primary Route 
Count Program, 

2. The Automatic Traffic Recorder Program, 

3. The Secondary Route Count Program, and 

4. The Urban Traffic Count Program. 

In addition to these routine programs the Division receives and 
responds to special requests for detailed traffic data from many 
other divisions. The requests are usually project related. With 
the exeeptionof the Automatic Traffic Recorder Program the count 
programs are adequately described in Department publications 
entitled "Operation Manual- Traffic and Safety Division" and 
"Traffic Counting on Interstate, Arterial, and Primary Routes". (3,4) 

Brief descriptions of the programs are given in the 
following sections of this report; however, the reader should 
refer to the above publications for detailed information about the 
methods, procedures, equipment, etc. employed in the various 
programs. 
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Interstate, Arterial and Primary Route Count Program 

The largest count program in terms of both data generated 
and expenditures is the Interstate, Arterial and Primary Route 
Count Program. Table 3 summarizes the number of counts and the 
annual expenditures. The objective of the program is to obtain 
an average number of vehicles by type that daily use each section 
of the roadway. 

The program covers all of the interstate, arterial, 
and primary routes maintained by the Department. It does not 
include counts on the arterial and primary routes within cities 
and towns which are controlled and maintained by the local 
governments. 

Hethods and Procedures 

The program consists of manual traffic counts conducted 
by observers using a set of hand counters to record hourly 
vehicle classification and directional traffic data during 
!2-hour periods. Table 3 shows that 5,276 traffic counts are 
made annually at 1,345 stations throughout• the state. 

Table 3 

Number of Counts and Annual Expenditures 
of Interstate, Arterial, and Primary Route Count Program 

Type of Count 

Key (9-count) ii 

oeasonal (4-count) 200 

Coverage (2-count) 0 

T o a 1 211 

Intersl.ate 
No. of Station,s No. of Counts 

Primary 
No. of $tati{)ns N6. of C•-•unts 

99 69 

800 82• 

0 "2 4 2 

899 

621 

4B77 

Cost of Data Co]lectio• 

Cost of Analysis 

Subtotal Cost 

To tal Cos t 

•II0,162 

15,000 

$125,162 

896 

73,375 

"'•90,27] 

$515 ,•33 
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, .1322 

The following three types of stations are utilized in the 
program. 

I. Key stations The locations for key stations 
were selected to reflect the volume trends and 
seasonal fluctuations within the area. Accordingly, 
key stations are located at points through which 
intercity, intercounty, and interstate traffic 
flows but sufficiently distant from cities and 
towns to avoid the effect of local traffic. 
There are 80 key stations in the state and they 
are usually located at the intersections of prin- 
cipal routes outside of cities and towns. Seven 
counts annually are made at key stations. Five 
of the 7 counts are taken on weekdays, Monday 
through Friday, I on Saturday and I on Sunday. 
Five counts are made for a !2-hour period from 
7:00 a.m. to 7:00 p.m. and 2 counts are made for 
a 24-hour period. 

2. Four-count stations (seasonal) Interspersed 
among the key stations are the four-count stations. 
These are generally located on routes near the 
peripheral influence of cities and towns and in 
rural areas. The data obtained supplement 
those acquired at key stations. The seasonal 
fluctuations in traffic volumes are measured 
at !,023 count stations located throughout the 
state. All counts are made for 12-hour periods 
from 7:00 a.m. to 7:00 p.m. on the days of the 
week including a Saturday or a Sunday, but rarely 
both. One count is made during each of the four 
seasons of the year. 

3. Two-count stations (coverage) The two-count 
stations are distributed throughout the state to. 
supply basic traffic volume data to supplement 
the data obtained at key and four-count stations. 
Two• 12-hour counts are made from 7:00 a.m. to 
7"00 p.m. annually on the weekdays including a 
Saturday but rarely a Sunday. The counts are 
generally spaced 6 months apart. There are 242 
two-count stations located on the primary system. 

Generally, count stations on the primary system are located 
at intersections. On limited access facilities such as interstate 
roads, the stations are located between interchanges. 
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In an attempt to have each station counted on the same day 
every year the Traffic and Safety Division prepares an annual 
counting schedule which is distributed to the district and resident 
engineers. A sample schedule page, shown in Figure !, lists 
stations, locations, dates, and times that the counts are to be 
made. Securing the counts is the responsibility of the resident 
engineer, who uses either hourly or permanent employees to conduct 
the field studies. 

The traffic data are categorized and recorded in accordance 
with the T & S -I form shown in Figure 2. The completed forms are 
checked by the resident engineer and are forwarded to the district 
traffic engineer for review. Once the data are determined to be 
correct, the form is sent to the Traffic and Safety Division, 
where it is again reviewed and coded for keypunching. Each count 
is compared with the count taken the year before at the same 
location and time. Usually the count is considered accurate if 
it is within plus or minus 10% of the previous value. Larger 
differences in the data are checked out by comparing them with data 
from adjacent traffic count stations and contacting the field 
engineers. Any incorrect data results in the count being reschedu!ed 
or the data being deleted from the analysis. 

The Traffic and Safety Division maintains a computerized 
control sheet (Figure 3) that shows all counts gathered at a 
station during the year. Each year after the data are gathered 
for the four-count and two-count stations, mathematical formulas 
are used to convert the 12-hour (7:00 a.m. to 7:00 p.m.) data 
into 24-hour traffic counts. 

The direction counts acquired at stations on limited access 
highways (interstate and many arterial highways) are factored 
and the 24-hour volumes are usually the values published. However, 
on other highways, where the counts are made at intersections, 
an additional computation is required to obtain the annual average 
daily volumes on each segment of roadway. In most cases, the 
data gathered at the ends of the segment (at the intersections) 
are averaged. In other cases when traffic volumes are high on one 
end of the segment and low on the other a weighted average is 
utilized. 

The ADTs on the interstate, primary, and arterial roadway 
segments are published each year in the "Average Daily Traffic 
Volumes on Interstate, Arterial and Primary Routes". A page of the 
annual tabulation is shown in Figure 4. In addition to the ADT 
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1972 SCHEDULE OF TRAFFIC COUNTS RICHNOND DISTRICT 

SANDSTON RESIDENCY SHEET 43 

OESCR PT ON 

STATION •-:O, DAY DATZ HOURS 

4007 KEY NEW KZNT COUNTY AT BOTTOMS 8RIDGE 

INT OF' RTS 60E 60W 33N 

MON JAN 31 7A 7P 

THUR HAR 30 7P 7A NITE 

TUES APR IB 7A 7P 

FRI JUNE !6 7A 7P 

WED JULY ) 7A 7P 

SAT AUG 26 7A 7P 

THUR SEPT 21 7A 7P 

YUES OCT 17 7P 7A NITE 

SUN NOV 12 7A 7P 

4052 NEW KENT COUNTY AT CARYS CORNER 

INT OF RTS 33E 33W 608S 608N 

TUES JAN 25 7A 7P 

FRI APR 1• 7A 7P 

SAT AUG 19 7A 7P 

MON OCT 09 7A 7P 

4108 NEW KENT COUNTY AT ANGEL VIEW CHURCH 

INT OF RTS 33E 33W 168S 

NON JAN 2• 7A 7P 

WED MAY 03 7A 7P 

TUES JULY 11 7A 7P 

THURS OCT 19 7A 7P 

41 09 NEW KENT COUNTY NORTH OF BARHAMSVILLE 

INT OF RTS IOS.NW IbBSE 30NE 

FR FEB 18 7A 7P 

FR AUG 25 7A 7P 

Figure I. Schedule of traffic counts. 
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on each section of each route, the publication also contains the 
following. 

i. A base map of the state showing the counties 
and districts. 

2. The distribution of VMT by type of vehicle 
in each district. 

3. The ADT by vehicle type at each drawbridge. 

4. A comparison of VMT with miles of road in each 
county. 

5. An array by rank of VMT in each county. 

6. An array by rank of traffic density per mile of 
road for each route. 

7. VMT by type of vehicle for each route. 

Twelve hundred copies of the document are printed at a cost 
in excess of $7 per document and approximately 650 are sent outside 
of the Department. Copies are supplied to federal, state, and 
local governments at no cost; private companies and individuals 
are charged $1.50 for each book. 

The data are also used to prepare traffic flow maps which 
graphically portray the relative daily volumes by section of each 
route. Also, a monthly report is developed from the counts which 
shows the percentage change in travel on interstate, arterial, and 
primary routes when compared with the same month of previous year. 

Costs of Program 

As shown in Table 3 the collection, analysis, and publication 
of the data cost the Department an estimated $515,433 in 1976. 
State funds were used to collect the manual counts and HPR funds 
were utilized to analyze and publish the data. 

Problem Areas 

During the interviews with the users of the data many issues 
arose relative to the accuracy of traffic volume information. 
Because the questions ranged from the collection of data to the 
factors used to convert i2-hour manual counts to 24-hour volumes, 
a substudy was initiated. .T•e purposes of the substudy were 
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as follows: 

i. To examine the working practices followed in 
obtaining the manual traffic counts on interstate 
and primary highways, and 

2. To evaluate the accuracy of the counts. 

Although the findings are presented in detail in the final 
report entitled "An Evaluation of Manual Traffic Counts on Primary 
Highways" (2), many are summarized in this section of this report. 

Interviews with personnel counting traffic revealed that 
some people did not understand their work nor take it seriously. 
Many are not conscientious about the time they start and terminate 
work even though instructions state the specific time that a 
count must be made and the data must be recorded hourly. Others 
were observed taking breaks and then apparently guessing at the 
traffic volumes that had occurred while they were away from the 
station. In one particular case the two persons manning a station 
left for 25 minutes and were found to have recorded low traffic 
volumes on the T & S -I form when it was checked in the field. 
However, when the completed form was furnished to the authors, 
the volumes for that particular hour had been increased to values 
approximately equivalent to adjacent hourly volumes. 

Several people were observed t•rminating the count prior 
to 7-00 p.m., but the worksheets reflected complete 12-hour volume 
counts. Many stated that they received minimal supervision and 
that only a few of the questions addressed to their supervisors 
relative to the use of data and collection procedures were satis- 
factorily answered. The resident engineer determines how many 
people are required to make each count and the number of people 
counting traffic varied among the stations. On some low volume 
roads only one person made the counts while on others two persons 
were employed. The Traffic and Safety Division does not provide 
•uidelines for determining the number of peonle on a team; however, 
representatives who are experienced with collection operations 
recommend that more than one person be assigned to stations having 
5,000 vehicles per day. The field observations revealed that 
usually when a two-person team was utilized only one person 
conducted the count while the other took a break. 

The count teams asked many questions about the various 
classifications of vehicles and most of them readily stated that 
they could not see all of the license plates and thus could not 
distinguish out-of-state traffic. It was noted that this proble•.• 
was compounded when counting large trucks ind when taking counts in 
darkness during the winter months, in this connection, a comparison 
of Figures 2 and 4 revealed that the traffic count personnel are required to count and record 13 categories of traffic but only 
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7 classification categories are published. Furthermore, several 
representatives of the Department stated that they furnish only 
the data requested, even though the requestor may not be aware 

that the data are categorized by vehicle type. In other words, 
if the caller requests total volumes then volumes are provided. 
It was also noted that only published data are provided to people 
who telephone for volume information. In many cases more accurate 

data could be provided by supplying data from an individual count 

station rather than the combined published data. If the public 
is interested only in total volumes, it appears that traffic flow 

maps could replace the approximately 650 publications furnished 

to the private sector annually. 

The factors used to convert 12-hour counts to 24-hour 

volumes were of much concern to the users. Many questioned the 

accuracy of published ADT figures. The factors were developed in 

the late 1930's and are periodically checked by reviewing the dat• 

from the 80 key count stations which are counted 9 times annually. 
The last in-depth study of the factors was made in 1969 when the 

number of counts per station was reduced from 14 to 9. It should 
be pointed out that the review used manual data and when considering 
the previously mentioned field practices the accuracy is still 
questionable. Representatives of the Traffic and Safety Division 
felt that the reduction in the frequency of counts at the key 
stations has lowered the accuracy of the traffic counts. 

In the substudy, several manual counts were compared with 
both machine counts and data acquired through time-lapse photography. 
In most cases the 12-hour counts made by the manual count teams 

were fairly accurate, within plus or minus 5%; however, it was 

reported that one team undercounted the traffic by 10% while 
another overcounted by 7%. Once the 12-hour counts were factored 

to 24-hour volumes, the differences between them and the machine 
counts varied from minus 15.4% to plus 20.3%. 

Although there are obvious errors in the factors the 
credibility of the entire manual program could be improved if 

the data user had a better understanding of the methods, procedures, 
analysis,etc, employed in the program. Likewise, it would be 
beneficial for the provider to have a better understanding of 

how the data were being applied by the users. 

Automatic Traffic Recorder Program 

The Department's smallest traffic count program is the 
Automatic Traffic Recorder Program. The program is not highly 
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publicized anc• in fact, there is no formal document that describes 
the objectives, procedures, equipment, analysis and uses of the 
data acquired through the program. The main purpose of the 
program is to provide continuous data to monitor travel trends 
in the state. The data are furnished the FHWA for their use in 
developing monthly travel trends. These are published and 
distributed nationwide. 

Hethods and Procedures 

Generally, the program consists of 16 stations located on 
interstate and primary roadways where continuous traffic volumes 
are recorded with mechanical equipment. The nonaccumuiative 
traffic recorder prints on a paper tape the traffic volumes in 
15-minute intervals. The printed tapes are retrieved and the machine 
serviced once a week by a technician from the Central Office. 

A computer program tabulates the following data. 

i. Average daily traffic by month. 

2. Average weekday traffic by month. 

3. Average Saturday and Sunday traffic by month. 

4. Monthly percent of annual traffic by class of 
road. 

5. Variation of traffic by day of week and class of 
road. 

6. Percent of traffic by selected hour periods and 
class of road. 

7. Volume and percent of ADT by highest and 30th 
highest hours. 

The above data are published annually by the Traffic and 
Safety Division in a document entitled "Automatic Traffic Recorder 
Data". 

The data relative to peak hour and the 30th highest hour 
are useful in the design of highway facilities. 

Cost of th• Program 

in 1976 the estimated cost of gathering, analyzing and 
publishing the data was $8,000. The program was financed entirely 
with HPR funds. 
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Problem Areas 

The interviews conducted with the Department's divisions 
did not reveal any problems relative to the administration of the 
program. The program provides the only continuous traffic data, 
with the exception of those for the toll facilities, in the state 
and it appears that the greatest problem is the lack of utilization 
of the data. At these 16 locations it is possible to determine 
the annual average daily traffic and to define the relationships 
of hourly volumes to daily volumes, daily volumes to monthly 
volumes, monthly to yearly, etc. With these types of data the 
number of the sampled (9-, 4-, and 2-count stations) data can be 
reduced. Several studies have shown that by obtaining good 
continuous count data the accuracy of volume estimates can be 
improved while the sample sizes can be reduced. (5, 6, 7) It 
should be pointed out that the number of continuous count stations 
in Virginia is not sufficient nor are the stations properly located 
to allow statistical estimates of volumes. Unfortunately, the 
number of stations has been reduced during the past few years to 
a level where the effectiveness of the program for uses other than 
design purposes is questionable. 

Secondary Route Count.. Pro@ram 

Secondary traffic counts have been secured for approximately 
40 years and the program has been changed several times since 
its formation. The last change was in 1953, when the schedule 
of obtaining one 24-hour count on each secondary route segment 
every other year was developed. The most common use of the counts 
is the computation of VMT values in each county, which is one of 
four factors used in the allocation of secondary construction and 
maintenance funds. 

Methods and Procedures 

The regularly scheduled traffic counts made on the secondary 
routes vary considerably in character, timing, and analysis from 
those of the two previously described programs on the interstate 
and primary highways. The secondary counts are made with automatic 
recorders, accumulative type, nondirectional, for one 24-hour 
period every other year. This procedure does not include classi- 
fication of vehicles nor adjustments for seasonal and daily 
variations. The counting season begins near the first of April 
and ends as soon after the middle of December as possible. 

A station is located on each section of each secondary route 
in each county. For counting purposes a road section lies between 
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i. two intersections 

2. an intersection and the end of maintenance or 
cul-de-sac or 

3. an intersection and the corporate line of a city 
or town. 

When any section of a road is 3.5 miles (5.6 km) or more 
in length, two counts are made and averaged to determine its 
average traffic. However, if a relatively large traffic generator 
is located on a section, additional counts are taken. Using the 
above criteria for the placement of recorders, the distance between 
stations averages 0.57 mile (0.9 km). 

The Traffic and Safety Division prepares a schedule for 
counting each construction district. The schedules are developed 
on the basis that the technicians will begin counting the first 
week in April. During the first week the technicians will work 
6 days. Recorders are i•stalled on Monday, Wednesday, and Friday 
and removed on Tuesday, Thursday, and Saturday. The second 
week involves a 4-day work week with recorders being installed 
on Monday and Wednesday and removed on Tuesday and Thursday. 
This cycle is repeated until all counts are completed. 

One technician can install approximately 50 automatic 
recorders per day. The automatic recorder reading is registered 
when the recorder is placed on the roadway and again when it is 
removed the following day. The difference in the readings is 
the traffic count for the hours the recorder was in place. The 
technician is usually under the supervision of the district traffic 
engineer. 

Once the field data are recorded the counts are sent to 
the resident engineer for review. •If erroneous counts are dis- 
covered reschedules are made prior to sending the data to the 
Traffic and Safety Division in the Central Office. The Division 
verifies the counts and prepares them for computer processing. The 
traffic is tabulated as in the typical summary shown in Figure 5. 

Cost of Program 

In 1976 a total of 37,437 secondary traffic counts were 
taken at a total cost of $202,377. State funds ($170,518) were 
used to collect the data and HPR funds ($31,859) were used to 
analyze and tabulate the data. 
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ROUTE ROAD 
NUMBER CLASS 

6O0 
600 I 
6OO I 
60O I 

601 1 
601 I 
601 I 

602 I 
602 2 
602 I 

603 I 
603 I 

605 3 

606 I 
6O6 I 
606 I 
606 I 
606 I 

607 l 
6C7 2 

608 I 
608 I 
608 I 
608 I 
608 I 
608 I 
608 I 
608 2 

609 I 

NEW KENT COUNTY 

FROM TO 

RT 30 
RT 673 
RT 635 
RT 601 

RT 673 
RT 635 
RT 601 
JAMES CITY CL 

JAMES CITY CL 
RT 634 
RT 635 

RT 634 
R T 635 
R T 600 

RT 155 
0.25 MI E OF RT 
RT 629 E INT 

155 
0.25 MI E OF RT 
R T 629 W INT 
RT 60 

155 

JAMES CITY CL 
RI 620 

RT 620 
RT 627 

RT 33 
RT 617 

RT 617 
R T 608 

RT 33 DE AD END 

HANOVER CL 
R T 607 
RT 008 
RT 619 
RT 612 

RT 607 
R T 608 
RT 619 
RT 612 
R T 609 

RT 619 
RT 606 

RT 606 
DEAD END 

RT 60 
RT 666 
RT 6C6 
RT 617 
RT 33 
RT 616 
RT 609 
1.00 MI W OF RT 609 

R T 666 
R T 604 
RT 617 
RT 33 
RT 614 
R T 609 
1.00 MI 
R T 606 

w OF R T 609 

RT 608 RT 606 

24-HOUR 
TRAFFIC 

161 
144 

72 
TOTAL 

206 
164 
112 

TOTAL 

88 
39 

191 
TOTAL 

127 
167 

TOTAL 

56 
27 

TOTAL 

20 
TOTAL 

163 
172 
120 
192 
65 

TOTAL 

130 
22 

TOTAL 

621 
5O2 
502 
510 
181 
177 
91 
72 

TOTAL 

IIl 

LENGTH 
IN 

MILES 

0.65 
2.75 
0.60 
I 
5.20 

0.98 
I .00 
0.60 
2.58 

0.25 
0.25 
0.06 
0.56 

1 
3.00 
6.24 

1.70 
O.50 
2.20 

1.25 
1.25 

2.50 
1.60 
0.30 
0.69 
2.67 
7.56 

i. IO 
0.75 
.85 

2.10 
2.25 
0.80 
0.90 
3.78 
1.10 
1.00 
1 

13.33 

2.80 

Figure 5. Secondary traffic volume tabulation. 

28 



Problem Areas 

Interviews with the personnel collecting the data and 
observations of the field operations revealed several minor 
problems. Vandalism and tampering with the machines frequently 
resulted in erroneous data which required recounts on many sections 
of roadway or the use of estimates of the 24-hour volumes. Several 
technicians were observed to not adhere to the 24-hour schedule 
for placing and picking up the recorders. In other words, the 
recorders were picked up at a time different than when they 
were placed the day before. A review of the worksheets also 
revealed mathematical errors. As previously mentioned, the 
traffic count is obtained by calculating the difference in 
the recorder reading at the time the recorder is placed and the 
reading at the time the recorder is removed. A final problem 
relates to urban areas. Many of the new subdivisions incorporate 
underground utilities and thereby do not have fixed objects to 
which the traffic recorders are usually secured. In these cases 
the technician was observed estimating the 24-hour volumes. 

Urban Count Pr..ogra.. m 
The Urban Count Program was developed in the 1960's as a 

part of the formal planning process mandated by the U. S. Department 
of Transportation. The principal uses of the traffic counts are to 

i. determine existing traffic volumes; 

2. aid in evaluation of the thoroughfare network 
and to identify the influence of any recent 
major development; 

3. monitor changes in traffic flow; 

4. provide traffic volume counts for utilization 
by the staffs of local governments; and 

5. provide traffic volume counts for design purposes. 

In this program, approximately 2,500 mechanical counts are made 
annually in 63 cities and towns in Virginia. 

Methods and Procedures 

The Transportation Planning Division selects the locations 
for 24-hour counts inside cities and towns having a population of 
more than 3,500. The counts are made with automatic, nonaccumu!ative 
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type printing recorders. The counting season begins near the 
middle of January and ends around the first of December. In order 
to determine travel trends, the urban count schedule is prepared 
so that each city or town is counted at approximately the same 
time each year. 

Two technicians from the Traffic and Safety Division in 
the Central Office are required to obtain the counts. Each 
technician is provided a truck and 30 Streeter Amet MR !01A 
recorders, and he is expected to average 50 traffic counts each 
week. 

The data tapes are reviewed and the data are prepared 
for computer processing. A typical summary of the data is shown 
in Figure 6. The volumes are tabulated in 15-minute intervals 
along with other information relative to peak volumes. 

The 24-hour volume data are not converted into annual 
average daily traffic estimates. 

The 24-hour volumes for each station are published in 
"Urban Traffic Counts" a sample sheet of which ms shown in 
Figure 7. 

Cost of Program 
!n 1976, a total of 2,325 counts were made at an estimated 

cost of $36,350. An additional $25,600 was, needed to edit, 
tabulate, and publish the data. The entire cost ($61,950)was 
financed with HPR funds. 

Problem Areas 

Generally, no major problems were noted in the collection 
and tabulation stages of the Urban Count Program. The users of 
the data appear satisfied with the accuracy and they are not 
troubled by the use of 24-hour volumes rather than annual average 
daily traffic volumes. In some areas additional counts would be 
desirable, an• in most areas concern was expressed that some stations 
were inappropriately located for user purposes. The station 
locations should be reviewed to ensure that an adequate number 
are located on screen lines and cordon lines. These counts are 
necessary in the monitoring of travel trends by the Transportation 
Planning Division. 
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V lRG[N[• CEPARTMENT OF FIGHHAYS AND TRANSPQRTaT|ON URBAN TRAFFIC COVNT 

STUOY JUR S- 
AREA STATION O|CTICh MCNTH YEaR •ZRECT|ON 
lOG 8,•0 9 07 1975 EAST 8CIUNO 

MOUR 
15 •INUTE INTERVAL ACCUI•UL, A.T 

ZST ZNO 3RO 4TH VCLUME 

12 PM TO 1 AM 112 71 63 57 303 
1 AM TO 2 AM 3g 42 1• 21 121 
2 AM TO 3 AM 27 20 1 •, 17 78 
3 AM TO 4 AM L[ 13 16 23 63 

6 • TO 7 AM Z85 532 67l 876 2364 
7 AM TO 8 AM gO6 g26 906 894 363• 
8 •M TO 9 AM 783 763 74L 682 2960 
9 AM TO lO AM 672 68L 649 543 2545 

lO AM TO ll A• 400 500 .52 4C6 1848 
11 AM TO 12 AM 410 •38 41b 424 [688 
12 AM TO PM 346 385 362 376 1469 

I FM TO 2 PM 344 389 397 332 1462 
2 PM TC 3 PM 350 390 391, 376 1510 
3 PM TO 4 PM 354 387 361 376 1478 
• PM TO 5 PM 416 •45 •04 4(•4 1669 
5 PM TO 6 PM 38• 488 410 411 1693 
6 PM TO 7 PM 440 434 365 342 1581 
7 PM TO 8 PM 298 315 3Z3 276 1212 
8 PM TO g PM 2•2 290 243 229 I014 
9 FM TO lO PM 250 282 251 226 IOO9 

I0 FM TO II PM 256 225 190 175 
11 PM TO 12 PM 1 78 163 189 35 665 

A., Me.,T•T•LS 16038 

P. M. TOTALS 15608 

7 A. •. TC 7 Po M. TOTAL 

POT. OF 24 HOUR TCTAL• 

HOUR I"OT •L S 3 1•.46 

A. M. PEAK HEUR 7:00 A• TO 8:00 AM 

VOLUME 36,•2 

PCT. OF 24 HCUR TC.TAL LLo48 :S 

p. M° PEAK flCUR 5:15 P• TG 6:15 PM 

VOLUME 749 

PCT. GF 2• HCUR TCTAL 5°53 •; 

F'gure 6. Summary of urban traffic counts. 
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When considering the number of stations in the small cities 
and towns it appears that the technician may not have suff'cient 
work to keep him busy 8 hours a day. Each technician is provided 
with 30 recorders and is expected to place 25 operative recorders 
each day. However, many cities and towns do not have 25 stations. 
For example, the city of Gaiax has 15 stations and because of the 
distance to adjacent cities it is impractical for the technician 
to gather data in them on the same day. Additional recorder 
counts could be obtained at minimal cost, or the technician could 
gather samples of other types of data such as classification 
of vehicles, directional distribution, and occupancy rates which 
would be beneficial to the Transportation Planning Division. 
Furthermore, in the large cities the number of stations should be 
in multiples of 25. This procedure would provide additional 
data and ensure an efficient field operation. 

Special Count Program 

As noted in the section of this report relating the traffic 
data needs there are many data requirements that are not met 
with routine count programs. 

A review of the Traffic and Safety Division's weekly 
activity records showed that during the 180-day period ending 
March 28, 1978, there were 58 requests for special traffic data. 
The requests necessiated 77 traffic studies of which 83% related 
to volume counts. The majority of the studies involved directional 
turning movements while others required the collection of data 
such as ADT, vehicle classification, pedestrian volumes, and 
vehicle occupancy. Many of the requests necessiated a tremendous 
effort to acquire and process the data. It was noted that one 

request required 140 pieces of data. 

The Traffic and Safety Division maintains a field party 
that collects the special data. Occasionally office personnel 
are required to assist the field party when large studies are con- 
ducted or there is a backlog of work. The Traffic and Safety 
Division also processes and disseminates the data related to rural 
areas. Urban data are forwarded to the Transportation Planning 
Division for processing and dissemination. 

Much of the work is charged to specific projects under 
preliminary engineering codes; however, in 1976 approximately 
$81,000 were charged to the HPR traffic counting codes. 

In addition to the above mentioned special stud'es, every 
5 years the Division conducts the Virginia Visitor Travel Survey. 
The survey consists of the collection and analysis of information 
such as travel patterns, trends, volumes, origin, destination, 
trip purpose, length of stay, accon•modations, and expenditures 
of out-of-state visitors using the highways of Virginia. The 
findings are published in a report which is made available to 
interested parties in the travel trade industry for their use 
in evaluating and promoting tourism in the state. The study is 
federally funded and costs approximately $85,000. 
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Problem Areas 

When considering the number and magnitude of special data 

requests received by the Traffic and Safety Division along with 
the manpower available, it is understandable that the field work 
is not initiated immediately upon receipt of a request. It was 

reported that the time period between the initiation and filling 
of a request has been 2-3 months on some occasions. 

In conducting vehicle occupancy studies there are questions 
as to which vehicles should be included. Guidelines for collecting 
occupancy data are needed and, hopefully, the current efforts by 
the FHWA will develop procedures for obtaining such data. 

The Division experiences unusual problems with the Virginia 
Travel Survey conducted every fifth year. There have been 
suggestions that the study be conducted by temporary employees 
of other state agencies. This practice would afford several 
advantages. The Traffic and Safety Division would be relieved 
of the manpower problems associated with the study. Correspondingly, 
the Department would be removed from the great numbers of public 
relation conflicts which invariably occur during the roadside 
interviews with motorists. The motorists recognize .the interviewer 

as an employee of the Department and become irritable when 
questions are asked which are clearly beyond the scope of the 
Department's role in transportation activities. Such questions 
are imposed by other state agencies and include inquiries about 
personal background and spending habits. 

COMPARISON OF AVAILABLE DATA AND REQUIREMENTS 

In the previous sections of the report it has been shown 
that the data requirements of the various divisions in the Depart- 
ment are being met, even though many special studies are required. 
in this section the data requirements are compared with the data 
available through the routine count programs in an attempt to 
delineate deficiencies, duplications, improvements, etc. For 
simplicity, the various programs are reported separately, although 
they were analyzed as a unit to avoid duplication of traffic data. 

Interstate, Arterial, and Primary Route Count Program 

The Interstate• Arterial, and Primary Route Count Program 
provides much data relative to ADT and classification of vehicles 
on the interstate and primary highways. Major emphasis has been 
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placed on the classification of vehicles through the manual counting 
procedures. Very few states have a program th• determines the 
traffic mix to the degree the Department does. In the 
Department's program, the manual classification data are supple- 
mented with those from machine counts, whereas most other states 
obtain machine counts and supplement them with manual counts. 
When reviewing the needs of volume data on highways covered 
by the program, it was found that the majority relate to ADT 
volumes rather than to traffic mix. The accuracy of the ADT 
volumes obtained in the current program is questioned by many 
officials, mainly because of the factors used in expanding the 
!2-hour manual counts to ADT and the field collection practices. 
On the other hand, the same officials readily accept and use 
24-hour machine counts. It was noted that many requests to the 
Traffic and Safety Division for data included 24-hour machine 
counts on routes that were covered by the subject count program. 

In regard to the classification of vehicles, few data 
requirements were found to necessitate the published categories 
of traffic mix. The percentage of trucks was the most frequently 
requested classification information. One division requested 
several categories of truck data; however, the data were combined 
into a single category percent of heavy trucks before being 
utilized. 

0nly a few people in the Department stated that they needed 
out-of-state passenger car data. In fact, many felt it was super- 
fluous and mis!e•ding, especially in areas adjacent to the state 
boundary. Others noted the large number of military people who 
reside in Virginia but have their vehicles registered elsewhere. 

When designing highway facilities the directional distribution 
of vehicles is required. The current program does not provide 
for the publication of directional information. This information 
can be obtained from the worksheets at count stations located on 
limited access highways; however, for the majority of primary 
facilities, the distribution must be obtained through special 
counts or estimates. 

In summary, it appears that the program provides more data 
than are used or needed. Most requests from people outside of the 
Department, like many of those from within the Department, are 
concerned only with total volumes. Frequently the requestors 
are not aware that the traffic mix data are available. The 
authors are of the opinion that the major problem with the subject 
program is not the type or amount of data provided but rather the 
accuracy and dependability of the data. The data may be accurate, 
but this assumption cannot be verified within the existing program. 
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During past years the numbers of continuous and key-station 
counts have been reduced to a level where the relationships 
between shor• period (i • L-and •4-hour) counts and annual average 
daily traffic volumes cannot be determined. The administrative 
and operational problems associated with the field personnel 
collecting the manual data have contributed to the lack of 
confidence placed in the data by the people who use them. 

Automatic Traffic Recorder Program 

The Automatic Traffic Recorder Program consists of continuous 
counts which determine the relationships between short period 
counts and the ADT. The data relative to peak hour and 30th 
highest hour are useful in designing highway facilities. Also 
the program serves as a basis for establishing travel trends. 
As mentioned earlier, the pro•zram has been reduced drastically. 
Consequently, much of the effectiveness of the program has been 
lost and only limited use is made of the data acquired, if a 
sufficient number of the continuous count stations were properly 
located in the state, many of the questions about the interstate 
and primary count program could be addressed. Furthermore, many 
of the special data collection studies could be eliminated because 
more peak period information would be available. 

Secondary Count Program 

The basis requirements for traffic volume data on the secondary 
highways are the determination of needs, establishment of priorities 
for improvements and computation of V•-•T in each county for fund 
allocations. The count program provides 24-hour counts, incorrectly 
referred to as ADT, which apparently meet most of the needs of 
the Department. During past years the program has received 
much political attention, mainly because of the allocation of 
funds and the public's desire to "get out of the mud" by paving 
the dirt roads. 

The program has been restructed several times sin•e 
was initiated and the latest modification resulted in the present 
schedule of obtaining counts once.every 2 years rather thali o•ce 

every 4 years. It was noted that during the past 20 years the 
shift in the population from the central business districts to 
the suburban areas has increased the size of the program. Each 
year many hundreds of counts are gathered in subdivisions and they 
are not used except for the calculation of VMT. 

36 



The district and residency offices need and use the data in 
scheduling manintenance activities and establishing priorities 
for improvements. However, before making improvements many resident 
engineers require updated data gathered with more sophisticated 
equipment than presently used in the Secondary Count Program. 

Urban Count Program 

The interviews with the representatives of various divisions 
in the Department revealed that the majority of the data requirements 
are related to streets and highways in urban areas. The emphasis 
on transportation planning and environmental impacts of transportation 
facilities has necessitated types and magnitudes of volume data 
that were not conceived of i0 to 12 years ago. The urban count 
program provides limited data; therefore, many special studies 
are required to provide the data for planning and environmental 
studies. Many of the studies are project related and it would be 
impractical to have a count program that would provide all of the 
data required. However, the acquisition of more data in the routine 
count program could eliminate many of the special data studies. 
Furthermore, additional data would enable planners and engineers 
•o make more accurate estimates than they are presently able to ma•e. 

The existing data provide a limited amount of monitoring 
of travel in the urban areas, but as noted previously sufficient 
ADT data are not being gathered at each cordon line and screen line 
crossing. These data are required to verify the validity of the 
original survey data and it is reasonable to maintain an annual 
surveillance of survey control lines. A minimum of I count per 
year is required at each screen line and cordon line crossing, and 
in areas that experience seasonal travel variations more than I 
count may be required. 

Table i shows that estimates of peak hour traffic are needed 
in many studies conducted in urban area• The existing count 
program has been structured to provide data in 15-minute intervals; 
however, the planners frequently need directional peak period 
traffic values which usually necessitate a special collection study. 

Classifications of vehicles are required in most urban 
studies, especially the environmental quality studies. The current 
program provides no classification data and the Department does 
not have valid estimating procedures, in the interviews with the 
representatives of the Transportation Planning Divis'on one case 

was cited where subjective estimates of the percent of trucks 
were made. Using the conservative estimate of 5%, the simulation 
models predicted highway project noise levels that required a 
$700,000 noise barrier. Special classification counts were 
conducted which revealed that trucks comprised only 1% of the total 
traffic. Using the revised data the simulation model predicted 
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acceptable noise levels and thereby eliminated the need for the 
noise barrier. 

The existing Urban Count Program does not provide vehicle 
occupancy data. The needs for occupancy data are increasing 
as emphasis is placed on the movement of people rather than vehicles. 
The existing needs are being met through special data collection. 

Although the Department does not use VMT values on a regional level it appears that future federal requirements may 
require them. VMT statistics cannot be computed utilizing the 
information in the existing count program. 

The data for many traffic and travel studies conducted 
in urban areas require special volume counts. Data such as 
directional turning movements will always require special counting 
procedures that cannot be incorporated into a routine program. 

ALTERNATIVES FOR IMPROVEMENT 

The comparison of the data requirments with the data available 
from the routine count programs revealed many areas for improvements. 
In the following sections the alternatives for improvements 
of the programs are discussed. 

Interstate, Arter•ial,,:,,and Primary Route Count Program 
The current program provides much data that are not being 

utilized. The lack of utilization can be attributed to both an 
excessive amount of data and the suspicions of the users relative 
to the accuracy of the data. The following two alternatives for 
improving the program are offered for consideration. The first 
alternative relates to upgrading the existing manual program, 
while the other deals with a new mechanical program supplemented 
with a few manual classification counts. 

Existing Manuel Pro@ra9 
As previously reported the users of data from the existing 

program place diminished credibility in the information they are supplied because the program has been reduced to a level where 
the validity of the data cannot be verified. During the interviews 
the lack of supervision of the count teams, the manner in which 
the counts were made, and the accuracy of the expansion factors 
were questioned frequently. 
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The effectiveness of the program starts with the field 
personnel. The final data output is only as good as the collected 
field data. The count teams should consist of enough people to 
properly gather the information. They must be conscientious about 
their work and must be properly supervised. They need instructions 
relative to the different categories of vehicle classification. 
The deletion of categories not published in the Department's 
documents would improve the efficiency of the count team. Like- 
wise, the unused categories should be deleted and combined with 
other categories. 

A review of the accuracy of the existing expansion factors 
must be initiated. Intuitively, this review would require the 
establishment of continuous mechanical count stations. These 
stations combined with the existing stations in the Automatic 
Traffic Recorder Program could produce data with which the 
relationships between short period counts a•d annual average 
daily traffic volumes can be determined. The data would provide 
statistics such as daily, weekly, monthly, and seasonal variations, 
as well as peak periods, design volumes, and directional distributions. 

The locations of existing stations should be reviewed. 
Generally manual counts are taken on each leg of a primary inter- 
section and in some areas of the state it appears that counting 
every other intersection would be sufficient. The volume on 
each leg of the uncounted intersection could be estimated from 
adjacent intersections. Even counting traffic at every other 
intersection may not be necessary For example, on long routes 
carrying large volumes of traffic, considerable savings can be 
achieved by locating stations only at points where there is a 
significant break in traffic volumes. This procedure would also 
be applicable on the interstate system. For example, it does 
not appear to be necessary to gather volume data between every 
interchange on Route 1-64 between Richmond and Charlottesville. 

-Mechanical Recorders 

The findings in this research have shown that highly accuv.a,te 
traffic volume counts can be obtained with mechanical recorders.- 
The main disadvantage with mechanical counts is that the traffic 
mix is not identified. If road tubes are used, an added dis- 
advantage is that the number of axles is recorded rather than the 
number of vehicles. When other detection devices such as loops, 
radar, and magnetics are employed the actual vehicle is detected 
and re corded. 
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In a mechanical count program the manual count teams would 
be replaced with mechanical equipment. In order to meet the needs 
of the Department three categories of station locations should be 
utilized. They are continuous, control or seasonal, and cover- 

age count stations. 

At a continuous count station the number of vehicles are 
mechanically recorded 24 hours a day, 365 days a year. The 
equipment,consisting of electrical detection devices and storage 
cabinets for the recording equipment, should be permanent. 

As the name implies, traffic counts are secured during 
each season at the seasonal stations. The counts are taken for 
7 consecutive days. The recorder and even the detectors may be 
portable and easily transported for efficient use. On high 
volume, multilane roadways permanent detectors such as loops should 
be provided. 

At the coverage station traffic volumes may be secured 
during consecutive 24- or 48-hour periods. These counting periods 
should be repeated on a predetermined schedule that ranges from 
one count every year to one count every 5 years. Portable 
equipment should be used at coverage count stations. 

The analysis of the count data can be improved by using 
an automatic translator/tape reader. The translator/tape 
reader links the field data with the computer and significantly 
reduces the cost of analysis and clerical work. The Rhode Island 
Department of Transportation estimated that the cost of the 
equipment could be _recovered in six months when considering the 
clerical savings. (7) 

To supplement the mechanical volumes a small sample of 
manual classification counts would be required to determine the 
traffic mix on the interstate and primary routes. 

Cost of Alternatives 

In January 1976 the Traffic and Safety Division made an 
analysis of the cost differential and the initial cost of additional 
equipment needed to obtain mechanical traffic volumes as compared 
to the Department's existing method of collecting traffic data 
by manual classification counts. The final report (Appendix A) 
concluded that converting to a mechanical program would result 
in an annual savings of $i!0,000; however, an initial investment 
of $1,300,000 would be required. 
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The program proposed in the Traffic and Safety Division 
report was more extensive than the above outlined program. One 
of the main advantages of continuous counts is that the duration 
of other counts can be shortened. The Traffic•and Safety 
proposal appeared to call for an excessive number of seasonal 
counts. Also coverage counts usually are gathered only once a 

year, rather than the proposed twice a year schedule in the Traffic 
and Safety report. After the continuous stations have been in 
operation for several years and trends have been established, the 
number of seasonal counts may be reduced along with a reduction 
in the frequency of obtaining coverage counts. Furthermore, 
improved techniques of installing loop detectors have resulted in 
lower costs since the Traffic and Safety report was prepared. 
The Utah Department of Transportation has developed procedures 
for fabricating and installing preformed loop detectors which cost 
approximately one-fourth as much as conventionally installed 
loop detectors.(9) 

It is difficult to estimate the annual cost savings and the 
initial cost of the mechanical count program for the interstate and 
primary system without making a comprehensive study. The number 
of continuous, seasonal, and coverage counts along with the sample 
size of classification counts must be established. Several 
studies have recommended that statistical analysis be used in 
the selection of the various types of stations and have warned 
against arbitrarily selecting the locations. (5, 6) 

When considering the cost savings estimated in the Traffic 
and Safety report, the new techniques of fabricating and installing 
loop detectors, and the considerable expenditure that will be 
required to verify the existing expansion factors, it is reasonable 
to assume that a tremendous cost savings will result by adopting 
the mechanical program. 

Automatic Traffic Record•.. Progr•am 

The Automatic Traffic Recorder Program consists of 16 
stations located on the interstate and primary systemsand provides 
continuous volume counts. Unfortunately, the program is not 
sufficient to meet the requirements of the Department; therefore, 
in the previous sections, both of the described alternatives 
included the acquisition of continuous data. In the manual 
program alternative, continuous data are required to verify 
and/or correct the existing expansion factors. In the mechanical 
program they are needed to establish the relationships between 
short period counts and the annual average daily traffic volumes. 
These types of data allow a reduction in the number of stations 
in a program as well as a reduction in the frequency of counting. 
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It appears that the Automatic Traffic Recorder Program 
should be eliminated and the existing stations incorporated 
into the program selected for the interstate and primary systems. 

Secondary Route Count Program 

As reported eariler the Secondary Route Count Program 
has been restructured several times. It appears that many of 
the changes were made because of political concerns. The major 
use of the data is the calculation of the VMT statistics for 
fund allocations. Other requirements for secondary data relate 
to needs and priorities; however, it is questionable if all of 
the information gathered in the program is used for these purposes. 
For example, the 24-hour counts obtained on streets in sub- 
divisions are rarely used. 

From a planning and scheduling standpoint it seems that the 
program could be reduced; however, another method of calculating 
VMT would have to be developed. Statistical sampling procedures 
can be utilized with a high degree of accuracy to estimate VMT. 
Another alternative is to substitute the VMT statistics in the 
allocation formula with a parameter such as vehicle registration. 
The cost of approximately $400,000 every two years required 
to count the entire secondary system appears to be excessive 
for the information provided by the program. Because of the 
political overtones and the fact that this matter is beyond 

this roject a comprehensive study of the necessity the scope o• p 
for and the computation of VMT values on the secondary roadways 
would-be appropriate. 

In the interim, the minor problems noted during the data 
collection phases such as technicians not adhering to the 24- 
hour schedule can be corrected by proper supervision. 

Urban Traffic Count ?rozram 

Throughout this report the data requirements for accommodating 
planning and environmental studies have been frequently mentioned. 
The majority of the Department's data needs are generated in the 
urban areas, but the urban count program is small when compared 
to those serving the rural areas. In 1976 the Urban Traffic 
Count Program cost approximately $63,450 while the programs for 
the interstate, primary, and secondary routes cost in excess 
of $724,000. Perhaps this is one reason for the large .number 
of special studies conducted in the urban areas. The findings 
in this study revealed that the needs in the urban areas warrant 
an expanded program. Furthermore, the needs in the urban areas 

are such that the count program should be based upon a functional 
classification system rather than an administrative classification 
system. 
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The review of the urban program revealed that the locations 
of the current count stations should be reviewed to ensure that 
all screen line and cordon line crossings are covered. These 
stations should be counted at least annually and more frequently 
if seasonal traffic variations occur. In many cities and towns 
the technicians' schedule can accommodate additional count stations 
at a minimal expenditure. When additional 24-hour volumes are not 
desired the technician's schedule may allow the collection of 
other data such as directional distribution, traffic mix, and 
occupancy volumes. 

Many of the special studies relative to vehicle classifications 
could be eliminated if the traffic mix was routinely sampled. 
In most cases classification counts of 4-hour duration, including 
one peak period, would yield the needed information. 

The construction of facilities and the implementation of 
transportation systems management strategies for high occupancy 
vehicles have necessitated the need for occupancy data in many 
urban transportation corridors. People movements should be 
monitored and standardized procedures for doing so should be 
established. 

The requirements for VMT should be determined. If VMT 
values are needed, methods of computing them should be developed. 
Statistical procedures appear to be the most practical approach; 
however, they need to be developed and evaluated. The required 
data samples for the statistical analysis could be obtained in 
the routine urba• count program. 

Special Coun.t. Pr0•am 

Even though the number of special data requests can be 
reduced by improving the other count programs a need for special 
data will always occur. 

Many requests received by the Traffic and Safety Division 
appeared to be for superfluous data. Few exact sciences exist 
in the highway field, particularly those dealing with traffic, 
planning, and environmental quality, and the users should review 
their models and techniques to determine if the amount and specified 
accuracy of data are necessary. 

The time required to fill the data requests appears to be 
excessive. The schedules and manpower requirements of the Traffic 
and Safety Division's special count teams should be studied in an 
attempt to improve the service to other divisions requesting 
volume data. Finally the problems associated with conducting the 
Virginia Visitor Travel Survey should be addressed. 
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RECOMMENDATIONS 

The review of the data requirements revealed that every 
division within the Department utilizes traffic volume data to 
make many decisions in their daily activities. Furthermore, 
many other governmental agencies, businesses, and individuals 
base their plans and operations upon the numbers and types of 
vehicles utilizing the streets and highways in the Commonwealth. 
The Department annually spends approximately $780,000 in an 
attempt to fill the needs for data, and a review of the count 
programs revealed that many special collection studies are 
required. The findings of this study showed than excessive 
amount of volume data is being collected in the rural a•ea- 
while many of the urban data requirements are not beinz met. 
In an attempt to provide the users with adequate and accurate 
data the following recommendations are offered for consider- 
ation. 

i. It is recommended that the existing manual 
classification count program on the inter- 
state and primary routes be replaced with a 
mechanical recorder program consisting of 
continuous, seasonal, and coverage traffic 
counts. To supplement the mechanical volumes, 
a small sample of classification counts will 
be required to determine the traffic mix. The 
use of loop detectors at all continuous count 
stations and at the seasonal and coverage stations 
located on high volume, multilane highways is 
recommended. It is also recommended that a 
translator/tape reader be utilized in analyzing 
the traffic count data. 

2. The existing Automatic Traffic Recorder Program 
on the interstate and primary systems should be 
combined with the mechanical recorder count 
program previously recommended. 

3. The Code of Virginia requires that VMT be 
considered in the allocation of construction and 
maintenance funds for the secondary highways. 
The present method of computing VMT requires an 
extensive secondary count program and frequently 
it was reported that this was the only use made of 
the data. It is recommended that a study be 
initiated to determine if other parameters can 
replace the VMT statistics in the allocation 
formula. If a substitution is not feasible, the 
study should determine other methods of computing 
VMT on the secondary system which would be 
practicable and politically acceptable. 
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4. Additional data are required in the urban areas 
and it is recommended that the existing urban 
count program be expanded. The existing count 
station in each urban area should be examined 
to ensure proper coverage. Some stations may 
have to be relocated and additional ones may be 
required in order to properly monitor urba• 
travel. It is recommended that the program 
include the acquisition of traffic mix data and 
be based upon a functional classification roadway 
system. 

5. In many urban transportation corridors occupancy 
data are required. The development of standardized 
procedures for gathering occupancy data is 
recommended. Also, in many areas the monitoring 
of vehicle occupancy rates should be included 
in the urban count program. 

6. The requirement for VMT data in the urban areas 
should be determined. If VMT values are to be 
required in the immediate future, statistical 
procedures for computing them should be developed 
and evaluated. 

7. The data needs of the Department will always 
require special data collection; therefore, 
the special count program should be continued. 
It is recommended that the schedules and man- 
power requirements of the program be studied 
to determine areas in which the efficiency of 
the program can be improved and consequently the 
service to other divisions. 
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APPENDIX 

TRAFFIC AND SAFETY DIVISION REPORT 
ON TRAFFIC COUNTING PROCEDURES 

J. P. •ILLS. JR. 
•FFIC ANO SAFETY ENGINEER 

January 5, 1976 

IN REPLY PLEASE REFER TO 

Traffic Counting Procedures 

Memorandum 

To Mr. L. H. Dawson, Jr. 

Reference is made to your memorandum of November 28, 1975, requesting a comparative analysis of the cost differential and the initial cost of the 
additional traffic recorders needed to obtain traffic counts, as outlined 
in the broc]lu•es from F•A, compared to our present method of.collecting 
traffic data by manual classification counts. 

Manual classification counts are not scheduled annually in urban areas; therefore, this comparison will be made on the Interstate, Rural Primary and Arterial routes. 

Thorough knowledge of the traffic mix is imperative in the development 
of benefit-cost: ratios, design 18 k mxle loads and the many other studies 
where capacity and design are factors of concern. A reduction in the.num- 
ber or the elimination of classification counts could require estimates of 
the traffic mix or special counts obtained on a study-by-study basis. 

A review of "Acquisition and Analysis of Traffic Data in Georgia", the "Manual bf Procedure for Conducting Traffic Surveys" in Tennessee, the "Vol-' 
ume Counting Program" in West Virginia, the "Traffic Volume Estimation Study" by Amerad-Corporation and "Traffic Counting Interstate, Arterial and Primary System" prepared by the Traffic and Safety Division, reveals that manual 
veI•icle classification counts are obtained or reco•nended on a scheduled 
basis •n addition to machine counts secured. 

The Salem District, with 12.27 percent of Interstate, Rural Arterial 
and Primary road/mileage accounting for 11.31 percent of the state total 
vehicle miles of' travel on tl•ese routes in 1974, has been selected to be 
•scd as a basis for this comparative analysis. 

The following assumptions are made if the procedure, as outlined in the "Traffic Volume Counting Manual" furnished by FtIWA, were to be followed. 

(a) Key stations would be assigned as continuous count stations. 

Four count stations would be assigned as seasonal control stations 
at which seven day machine csunts would be secured four times each 
year. 
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(c) Two count stations would be.assigned as coverage count stations and 
counts secured for a 24-hour period twice a year. 

(d) Counts secured by the use of automatic traffic recorders at all 
locations with hourly volumes recorded. 

(e) Loop detectors would be installed for obtaining all recorder counts 
at the continuous count stations. 

(f) Road tubes would be used at the seasonal and coverage count stations. 

There are 178 counting locations in the Salem District scheduled to be 
counted for a 12-hour period. Since most counting stations are located at 
intersections, one manual classificatior• count at each of the 178 stations 
would produce 399 counts, excluding Secondary routes, and for the year, 1578 
classification counts as indicated in the following table. 

Number of Times Counts Legs Counted Legs Counted 
Stations Counted Per Year Each Station Per Year 

42 2 84 84 168 
124 4 496 285 1140 

12 9 108 30 270 

178 688 399 1578 

To secure traffic counts at each of the stations by the use of automatic 
traffic recorders would require placing 505 recorders. At primary intersec- 
tions, a recorder would be required for each leg and if thefacility were 
divided, additional recorders would be required, l•ne following table gives 
a breakdown of the number of recorders required for each of our two, four 
and nine count stations. 

N•un)be r Rec:•rd e.rs .p•ced.. •o r Stations Counts One Count Annual Counts 

42 2 96 192 
124, 4 372 1488 • • 3•7 37 

178 505 1717 

Following the assumption that nine count stations would be assigned as 
continuous count stations, then 37 recorders would be placed and serviced 
each week. Recorders would then be placed at 372 locations for a seven day 
period, four times a year and at 96 locations, 24-hour counts would be obtain- 
ed twice a year to provide seasonal control and coverage counts. 
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Two employees obtaining 50 recorder counts each, per two week period 
would complete the annual schedule of recorder counts in 33 to 34 weeks. An 
additional 1152 hours would be required to obtain 24-hour classification 
counts each season at the continuous count stations to be used in the develop- 
ment of adjustment factors to applyto recorder counts secured at. the seasonal 
and coverage as well as continuous count stations. 

At continuous count stations, loop detectors are recommended with rubber 
road tube detectors used at the seasonal control and coverage count stations. 

.The initial cost for additional traffic recorders and items to implement 
the Federal procedure of traffic counting is estinmted to be as follows: 

40 recorders for loopdetectors 
37 loop detectors installed 
II0 recorders for road tube detectors 
1/8 cost of translator (tape reader) 
Battery chargers 
Batteries, ribbon cartridges, printed 
paper tape, road tube, etc. 

TOTAL 

63,000 
18,500 
69,000 
2,500 
1,800 

To operate for one year 

*'5216 man hours 24,098 
Annual rent 2 vehicles 2,400 
Accessories. 8,000 

TOTAL •4,498. * 

*Assuming that supervision, space for service shop, computer programs, 
etc. would be equal to or near the same as for our present counting 
program. 

**(>he man required full time for service shop and related work on count 

program. 

The charges/'for obtaining 688 manual classification counts, each for a 

12-hour period •t all counting locations in the Salem District for the year 
ending June 30, 1975 were $48,259. For each counting location tile average 
cost of a 12-hour count was $70.14 or for each of the 1578 legs counted the 
cost was $30.58. 

It is estimated that the adoption of the FH•A recommended procedure as 

outlined above •.:ould result in an annual saving of $13,761 for one discrict 

or $II0,0.B8 state-•:ide. 

To initiate this program would require an estimated initial outlay of 
$.1,302,400. 
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There are numerous variations in the recommendations of F154A, such as 

a grouping procedure, obtaining counts over a period of two or more years 

and estimating traffic for the year at locations which are not scheduled 

and. counted each year. The adoption of a procedure other than as outlined 

could affect the cost of obtaining traffic recorder counts. 

C. E. Powell 
Traffic Engineer 

CEP "gyj 


