
Rest Area Use Study Procedure Guide 
•DURING THE 1960 meeting of the Highway Research Board's Committee on Shoulders 
and Medians, the Committee adopted and recommended publication of a Highway Shoulder 
Use Study Procedure Guide in recognition of the growing need fo r comparable and re
liable data on driver-stopping practices on highway shoulders. It was published as 
Highway Research Board Correlation Circular 426, August 1960. During the discussion 
at the 1960 meeting, i t was pointed out that in addition to shoulder use data, factual data 
on roadside rest area use and occupancy were needed fo r the intelligent planning and 
justification of roadside emergency and rest stop fac i l i t ies . As a result, i t was recom
mended that a Rest Area Use Study Procedure Guide be developed as an adjunct to the 
Shoulder Use Study Procedure Guide. The Bureau of Public Roads 1959 policy state
ment (1) indicating that "convenience and comfort faci l i t ies provided at the safety rest 
areas are to be non-participating items f o r Federal-aid funds except where, because 
of specially significant, h is tor ical or national values, especially high continuing use 
may be expected" was of special concern. It underscored the need f o r factual informa
tion on the amount and character of rest area use which can only be obtained through 
extensive "on the site" studies. 

The Rest Area Use Study Procedure Guide has been prepared to develop and stand
ardize procedures f o r conducting studies of rest area use. It is hoped that this guide 
w i l l be used by a l l States interested in obtaining data of this type. The purpose of the 
guide is to describe study procedures that w i l l be adaptable to various study conditions, 
and that w i l l provide reasonably uniform, comparable, and accurate data of greatest 
ut i l i ty and benefit to the States preparing and using future rest area study data. 

The Oregon State Highway Department, in cooperation with the U.S. Bureau of Public 
Roads, prepared the basic guide f o r committee adoption. They also predicated a l l of the 
items contained herein on actual f i e l d experience at some eight locations during 1960 and 1961, 

GLOSSARY 

A r t e r i a l Highway. —A general te rm denoting a highway p r imar i ly fo r thru t r a f f i c , usually 
on a continuous route. 

Automatic Tra f f i c Recorder. —A mechanical device f o r counting vehicular t r a f f i c on a 
highway. 

Average Daily T r a f f i c . —The average 24-hr volume, being the total volume during a 
stated period, divided by the number of days in that period. Unless otherwise 
stated, the period is a year and the t e rm is commonly abbreviated as ADT. 

Freeway. —A divided a r te r ia l highway fo r thru t r a f f i c with f u l l control of access and 
with grade separations at intersections. 

Light Vehicle. —A motor vehicle wi th size and operating characteristics s imi lar to those 
of a passenger car; including specifically passenger cars, station wagons, and light 
panels, pickups, or delivery trucks of 6,000-lb gross weight or less. 

Highway (or Street or Road), —A general te rm denoting a public way for purposes of 
vehicular t ravel , including the entire area within the r ight-of-way. 

Interviewer-Observer. —A study crew member whose pr imary duties are the interview
ing and observing of vehicle occupants. 

Peak Moment. —The interval of the day during which the number of vehicles accumulated 
in (occupying) the rest area is a maximum. 

Safety Rest Area. —A roadside area separated f r o m the roadway with provisions fo r 
stopping and resting by motorists for short periods. 

Rest Area Facil i t ies . —The accouterments or improvements installed in a safety rest 
area f o r use by occupants of vehicles parking in the rest area (tables, restrooms, 
drinking water, fireplaces, telephones, e tc .) . 
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Vehicle-Classifier. —A study crew member whose pr imary duty is counting t r a f f i c by 
vehicle type. 

Vehicle Party. - A l l of the occupants of a single motor vehicle. Used to provide an ani
mate measure when the occupants of a vehicle are considered as a unit and not 
individually. 

INTRODUCTION 

During the last decade, there has been an increasing emphasis on, and a recognition 
of, the need fo r providing adequate faci l i t ies for rest and emergency stops on ar ter ia l 
highways. The combined effects of increased vehicle ownership, higher t ra f f ic volumes, 
high vehicle speeds, and major developments in automotive and highway design have 
created a need for the control of and planning for emergency and rest stops on r u r a l 
ar ter ia l highways. Parking on highway shoulders and the attendant hazard while leaving 
or re-entering the traveled way constitutes a recognized accident hazard, part icularly 
to high-speed freeway t r a f f i c . As a result, i t has become necessary to control and re
s t r ic t highway shoulder parking (see Fig . 1), chiefly on high-speed multi-lane freeways. 

There is now general acceptance of the premise that highways must be designed not 
only for the moving but also for parked vehicles (2). The AASHO Policy on Safety Rest 
Areas for the National System of Interstate and Defense Highways (3) states " . . . use of 
shoulders is to be l imited to emergency and vehicle breakdown stops. Shoulders should 
not be considered as space fo r safety rest areas. In the interest of safety and conven
ience to the motoring public, safety rest areas are necessary." The importance of 
providing safe stopping places to break long tr ips is pointed out by highway safety ex
perts who advise continuous driving should not exceed 1% to 2 hr (4) (see Fig . 2). Thus, 
with the tremendous expansion of freeway travel expected and the large investment being 
made on the hundreds of miles of the Interstate Highway System completed or under 
construction, there is a basic need for data on which to base planning of adequate safety 
rest areas. 

This study guide indicates the basic considerations in planning a rest area use study, 
the data to be collected, and the methodology and procedures to be followed in collecting, 
compiling, and analyzing the data, and a suggested outline for a report . As in the 
Shoulder Use Study Procedure Guide (5), the suggested procedures should not be con
sidered as all-inclusive or l imitational in respect to future studies that may be con
ducted. It may be necessary for the various States conducting studies to adapt the 
procedures to the immediate study conditions and goals, keeping in mind the need fo r 
uniformity in definitions and basic procedures, so that the rel iabi l i ty and comparability 
fo r the data are assured and maximum ut i l i ty derived f r o m the various studies. 

EMERGENCY 
PARKING 

R E S T A R E A 

2 M I L E S 

Figure 1. Shoulder parking signing on I n 
terstate 5 in Oregon. 

Figure 2. Rest area signing on Interstate 
highway in Idaho. 



32 

PRELIMINARY PLANNING AND GENERAL PROCEDURE 
Study Objectives 

The f i r s t step in the planning of any study should be the careful definition of the study 
objectives. The following are among the more important objectives of a rest area 
study: 

1. The measurement of rest area use on certain classes or types of highways and 
systems. 

2. The determination of rest area use relative to its location to other rest areas, 
parks, and private roadside service fac i l i t ies . 

3. The determination of rest area fac i l i ty use with respect to the various faci l i t ies 
available (parking, table-bench units, rest rooms, shelters, fireplaces, drinking water). 

4. The determination of the effect of various types of signing, i l lumination, sign
boards, telephones, and other faci l i t ies on rest area use. 

5. The determination of the adequacy of existing rest area faci l i t ies in meeting 
present user needs. 

6. The measurement of data which provides the base f o r predictions of future rest 
area use necessary fo r design purposes. 

Selection of Study Sites 
Selection of study sites w i l l depend p r i m a r i l y on the major objectives of the study 

and secondarily on the rest area sites available fo r study. The following are factors 
to be considered in site selection: 

1. Rest area type and design. 
2. Location. 
3. Suitability of the site f o r collection of t ra f f ic volume data and interview and 

observation data. 
4. The manpower and equipment available f o r the study. 
Obviously, the rest area study sites should be of the type and design required to 

meet study objectives. For example, use of roadside rest areas located on major high
ways may not be representative of saJfety rest areas on freeways. The sites selected 
must be situated so that their locations are representative of the highway system, type 
of highway, or other conditions required by the study purpose. Sites selected f o r study 
of rest area use on a selected highway system should be representative of the various 
geographic, population, and te r ra in characteristics encountered on that highway system. 
The types and number of rest area access points and access roads are important in 
planning f o r the collection of accurate t ra f f ic data, either by manual or t r a f f i c recorder 
equipment. Rest areas with highway shoulder access w i l l not be suitable for obtaining 
t ra f f ic volumes with automatic t r a f f i c recorders. 

The number of automatic t r a f f i c recorders available fo r a study may be an important 
factor i n site selection. A site requir ing the installation of several t r a f f i c recorders 
to obtain accurate counts of entering vehicles w i l l be less desirable, discounting other 
factors, than one requiring a single t r a f f i c recorder. A site located on the same sec
tion of highway as a permanent automatic t r a f f i c recorder would be most desirable, 
because i t w i l l obviate the installation of t r a f f i c recorders on the highway adjacent to 
the rest area in order to relate rest area use to highway t r a f f i c . 

Sites with rest area faci l i t ies located on both sides of the highway w i l l require addi
tional interviewer-observers. Rest areas selected fo r the study should be situated so 
that the interviewer-observers may obtain vehicle entrance and exit times f o r a l l cars 
leaving and entering the rest area. Finally, the number and type of fac i l i t ies , signing, 
recreational aspects, and regulation of overnight stops may be important considerations 
depending on the purposes of the study. 

As an aid to planning, i t is recommended that f i e l d inspection be made of the pro
posed study sites before f i na l site selection. Planning of the stationing of interviewer-
observers and location of t r a f f i c counting equipment w i l l be materially aided by personal 
knowledge of the rest area study sites and w i l l afford information useful later in r e -
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viewing and analyzing data collected. Also, problems that would arise without f i r s t 
hand knowledge of the sites may often be anticipated. 

The f o r m "Description of Rest Area and Related Information" (see Appendix) should 
be completed at the time of observations of proposed study sites. The information re 
quired f o r this f o r m w i l l be valuable as reference mater ia l i n site selection, and pro
vide basic information required in analysis of the rest area data and preparation of a 
f ina l report . 

Summary of Study Procedure 

The essential study procedural steps listed are those suggested fo r conducting a 
comprehensive study of rest area use: 

1. Establish study objectives. 
2. Select study sites. 
3. Count t ra f f ic to obtain reliable average daily t r a f f i c volumes on the rest area 

access road and highway. 
4. Interview vehicle-parties enterir^ rest areas and observe use of rest area. 
5. Count and classify highway t ra f f ic adjacent to rest area during interview periods. 
6. Review and tabulate data collected. 
7. Compile, analyze, and present data. 

Limited surveys of rest area use may be made by the collection of t ra f f ic volume 
data on the rest area access road and adjacent highway. It is suggested, however, that 
such surveys be supplemented with manual counts by vehicle type of vehicles entering 
the rest area, and counts of vehicles accumulated in the rest area at regular intervals 
(5 or 10 min) . A 1960 Oregon rest area survey indicated that substantial rest area 
access road t ra f f ic did not stop in the rest areas, but drove on through without stopping. 
Thus, t r a f f i c volume data alone may considerably overstate actual rest area use. 

COLLECTION OF FIELD DATA 

Personnel 

Normally a team of three or more qualified men w i l l be needed to collect the rest 
area study data at each site. The minimum crew w i l l be comprised of one vehicle 
classifier , and two interviewer-observers. Additional crew members w i l l be needed 
under the following conditions: 

1. The highway t ra f f ic is so high as to require another vehicle classifier (daily 
t r a f f i c volumes of approximately 6, 000 vehicles or more). 

2. The number of vehicles stopping in the rest area requires additional interviewer-
observers, (As a rule of thumb f o r estimating personnel requirements, an average of 
10 interviewers per hour per interviewer may be assumed. A team of two interviewer-
observers may be expected to handle approximately 15 interviews per hour when one 
of the interviewer-observers is also taking counts of the number of persons using a 
certain fac i l i ty ; fo r example, rest rooms or drinking water). 

3. The number and location of rest area faci l i t ies f o r which usage counts are to 
be obtained requires additional observers. 

One member of the team should be selected as a crew leader. He w i l l coordinate 
the activities of the team, review the f i e l d data collected to insure completeness and 
compliance with established study procedures, act as a relief man fo r lunch periods, 
and perform other survey duties as required. 

One or more interviewer-observers w i l l make observations of vehicles entering and 
leaving the rest area and interview the driver or other responsible occupants of the ve
hicles stoppii^ in the rest area. A Rest Area Interview Form (Fig. 3) should be com
pleted insofar as possible by the interviewer-observers for each vehicle entering the 
rest area even though i t does not stop. The duties of one of the interviewers-observers 
may also include the recording of the number of persons using specific rest area f a c i l -
fac i l i t ies , such as d r i n k i i ^ water and rest rooms. 
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In other instances, depending on the location of faci l i t ies and the amount of highway 
t r a f f i c , i t may be desirable fo r the vehicle-classifier to take the counts of fac i l i ty use, 
thereby relieving the interviewer-observers of this duty. The physical layout of the 

S T A T E O F 
R E S T A R E A U S E S T U D Y 

R E S T A R E A I N T E R V I E W F O R M 

I N T E R V I E W I D E N T I F I C A T I O N : 

• • • • a. Ser ia l Number 

(office entry) 

b. Highway Number 

c. Res t A r e a 

d. Day 

e. Date 

• • • 
• • c 

• • • • I I . V E H I C L E I D E N T I F I C A T I O N : 

a. Descr ipt ion 

b. Number of Axles 

c Registrat ion: 
1. Study State 
2. States Bordering 
3. " 
4. " 
5. 
6. Other States 
7. Fore ign Country 
8. Unknown 

Vehic le Type 
1. Light Vehic le 
2. Light Vehic le & T r a i l e r Coach 
3. L ight Vehic le & Other Treuler 
4. T r u c k or Bus 
5. T r u c k and T r a i l e r Combinations 

n i . T I M E (Mil i tary) 

a. Entered res t a r e a | | | 

b. Departed res t area | | 

c. Stay (minutes) | | 

I V . D I R E C T I O N S O F T R A V E L : • 
Northbound 
Westbound 

3. Southbound 
4. Eastbound 

N U M B E R O F O C C U P A N T S : • 
V I . L A S T S T O P : 

a. Locat ion 

b. T i m e 

(Office Entry) 

V I I . P U R P O S E O F S T O P : 
1. Res t or Nap 

Eat ing 
Res troom 
Drinking Water 
Recreat ion (P icn ic , F i s h m g , 
Othe r 

etc .) 

(Describe) 
Dr ive through (no stop) 

V I I I . F A C I L I T Y U S E : 

Drinking Water • 
Restrooms • 
Tables and Benches • 
F i r e p l a c e or Cooking F a c i l i t y • 
Shelters • 
Other • (Describe) • 

I X . HOW D I D Y O U L E A R N O F OR 
L O C A T E T H I S R E S T A R E A ? 

1. Located f rom Road Map 
2. Located f rom Road Signs 
3. Known f rom Prev ious V i s i t s 
4. Other 

(Describe) 

X . O T H E R D A T A (Optional) 

• 

Occupant Comments: Interviewer Comments: 
1. Interview 
2. No Interview 

Interviewer 

• 

FLgure 3. Rest area interview form. 
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Figure h. Interviewing at safety rest area on Interstate 71 in Ohio. 

rest area, location and type of fac i l i t ies , and volume of rest area t ra f f ic are a l l impor
tant factors in determining the amount of manpower required f o r the survey. It w i l l be 
necessary for the crew leader to evaluate the conditions at each study site and assign 
personnel and duties accordingly. 

Figure 4 shows a view of an Ohio safety rest area on Interstate 71 at the t ime inter
views were being conducted f o r an eight-day rest area use survey in July 1961. The 
survey indicated 9.8 percent of the adjacent northbound t ra f f ic entered the rest area 
{&). The interviewer-observers in sun helmets can be seen in the f igure near the exit 
of the light vehicle parking area. 

When t ra f f i c volume data on the highway and rest area access road are to be collected 
by manual counts, rather than by mechanical recorders, fo r t ime periods outside the 
interview period, vehicle classif iers w i l l be required. 

Equipment and Supplies 

The following equipment and supplies w i l l normally be required f o r the collection 
of the rest area use data: 

1. Passenger cars f o r the transportation of rest area study crew. 
2. A multi-bank tally counter fo r use in counting t ra f f ic by vehicle type. 
3. Clipboards, pencils, and note paper fo r each member of the survey crew. 
4. A timepiece f o r each member of the survey team to record the vehicle entrance 

and departure times accurately. 
5. State Highway maps and rest area or park guides for furnishing information to 

rest area occupants. 
6. A supply of Rest Area Interview Forms (Fig. 3). 
7. Daily report fo rms (tally sheet) fo r counting persons using specified rest area 

faci l i t ies (Fig. 5). 
8. Daily t r a f f i c count summary forms fo r entering and summarizing hourly t r a f f i c 

totals by day and hour (Fig. 6). 
9. Daily report of rest area operations (Fig. 7). 

10. Automatic t ra f f ic counters f o r collecting t r a f f i c volume data. 

The collection of t ra f f ic volume data on the rest area access road and highway by 
mechanical means w i l l normally require the temporary installation of one automatic 
t r a f f i c recorder on the rest area access road and an additional automatic t r a f f i c r e 
corder on the highway. In the instance of a four-lane divided highway having rest area 
units on opposite sides of the highway, a total of four t r a f f i c recorders would be nor
mally required. If a permanent automatic t ra f f ic recorder were on the same section 
of highway as the rest area units, only rest area access road t ra f f ic counters 
would be required. 
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When manual counts of highway and rest area t r a f f i c volumes are to be obtained 
rather than mechanical counts, an additional car w i l l be required fo r the transportation 
of the vehicle classifier , and a clipboard, pencils, and t r a f f i c summary forms supplied 
fo r his use. 

R E S T A R E A U S E S T U D Y W O R K S H E E T 

R E P O R T O F N U M B E R O F P E R S O N S USING R E S T A R E A F A C I L I T I E S 

Highway No 

R e s t Are._iJ^f£>L!£fL 
R e s t r o o m s F a c i l i t y _ 

D a , e _ : Z ! ^ i i . 
Day_ F r i d a y 

T i m e F 
(Ho 

er iod 
ur) 

Number of P e r s o n s {tally} 
Us ing F a c i l i t y Total 

1000 1100 -HH -m -m -m 4m ii 27 

1100 1200 •m-m4-m4M-m4m4ui-m 40 

1200 1300 -m-m-m-m-m-m4ui--m4Ui-4w.il 52 

1300 1400 -m -m 44U -m 4m 44U 4U4 iii 38 

1400 1500 •m -mmh-m 44um4uu 35 

1500 1600 -4444 m4-m4m 44U 1 26 

1600 1700 m4 44U 44U 44U 44U IIII 29 

Daily Tota l 247 

C o m m e n t s Addit ional r e s t room f a c i l i t i e s needed between 1200 and 1300. 

(Data a r e f o r e x e m p l a r y purposes only) 

Figure 5. Report of number of persons using rest area f a c i l i t i e s . 

S T A T E O F 

R E S T A R E A U S E S T U D Y W O R K S H E E T 

Highway No 
R e s t A r e a 

S U M M A R Y O F H I G H W A Y T R A F F I C B Y V E H I C L E T Y P E 
Observat ion P e r i o d 

H o u r s t< 
Date 

D i r e c t i o n D i r e c t i o n 
Tin-

P e n 
le 
od L ight 

V e h i c l e 

L t . V e h 
& T r a i l e r 

C o a c h 

L t V e h 
& Other 
T r a i l e r 

Single 
T r u c k 

or B u s 

T r u c k 
& 

T r a i l e r T o t a l 
L i g h t 
V e h i c l e 

L t V e h 
& T r a i l e r 

L t V e h 
Other 

T r a i l e r 

Single 
T r u c k 

or B u s 

T r u c k 
& 

T r a i l e r T o t a l 

T o t a l 

R e c o r d e d by_ 

Figure 6. Summary of highway t r a f f i c by vehicle type. 
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S T A T E O F 

REST AREA USE STUDY 

DAILY REPORT OF REST AREA OPERATIONS 

Highway No, 
Rest Area 

Day and Date 
Observation Period . 
Ob 5 e rve r 

Weather (a>ndltiops 
(Describe weather and noticeable effects on amount and character of 
rest area use). 

Parking 
(Comment on adequacy of parking space and any parking or rest area 
traffic problems). 

Facility Use 
(Comment on adequacy of facilities to accommodate occupants, un
usual facility use, demands for facilities not available). 

Rest Area Maijiitgnapcy 
(Comment on quality of maintenance, indicate maintenance needs 
such as repair of faucets or tables, rest room supplies). 

Qth?r CQBim^Bts 
(Indicate any other special events or incidents affecting operation of 
the rest area, or problems encountered in conducting the survey). 

Fxgure 7. Daily report of rest area operations. 

Schedule of Operations 

Studies of rest area use should normally be conducted during the summer months so 
that the data w i l l be respresentative of periods of maximum use. This is important so 
that data on rest area use during peak periods w i l l be available fo r design purposes and 
evaluation of the rest area operations. It w i l l also make possible valid comparison of 
the data with other rest area use studies. 

It is recommended that the interview-observation days be scheduled so as to include 
at least one Saturday and Sunday, and a representative group of weekdays (preferably a 
minimum of f ive) . By grouping the study periods in sets of not more than three days, 
preferably one or two days, the study periods may be dispersed to be representative of 
typical summer conditions. 

Normally, interviews w i l l be conducted during daylight hours. Where rest areas 
are illuminated and substantial nighttime use is expected, i t is desirable to consider a 
supplementary schedule of nighttime observation. Interview and observation periods 
should include the hours of highest rest area use. Experience indicates that the hours 
f r o m 11 AM to 3 PM w i l l normally include the periods of peak use. A continuous slx-
to seven-hour study period starting at 10 A M is suggested. The continuous observation 
schedule may be maintained by the rotation of duties among the survey team to allow the 
relief of each member of the crew fo r eating and rest at appropriate "off peak" interview 
periods. 

When the daily t r a f f i c volumes are to be obtained f r o m automatic t ra f f ic recorders, 
i t is suggested that a one-month data collection period be scheduled in i t ia l ly . Additional 
counts may be required, depending on the variabi l i ty of the data (see section on Sample 
Size and Variabi l i ty) . The t r a f f i c recorder counts should cover as much of the interview-
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observation study period as possible. When daily t r a f f i c volume counts are obtained 
f r o m personal observation, practical considerations w i l l probably Limit the schedule 
of counts to a much shorter period. The rest area and highway t ra f f i c counts should 
be taken simultaneously, so that the percent of t ra f f ic entering the rest area may be 
accurately determined. 

Tra f f i c Volumes 

Tra f f i c volume data are required in the rest area use study f o r the determination 
of the average percent of highway t ra f f i c entering the rest area. To determine average 
percent of highway t r a f f i c entering the rest area, i t is necessary that daily counts of 
t r a f f i c on the rest area access roads and adjacent highways be made concurrently over 
sufficient periods of time to establish their relationship with reasonable accuracy (see 
section on Sample Size and Variabi l i ty) . 

It is desirable that the t r a f f i c counts be taken to establish the average daily t r a f f i c 
volumes with accuracy. If t r a f f i c recorder equipment is available, i t w i l l provide the 
most economical means of obtaining the required t r a f f i c counts, although manual counts 
may also be used. 

In addition to the 24-hour t ra f f ic volume counts, manual vehicle classification counts 
of highway t r a f f i c should be taken during the interview-observation study period. These 
counts w i l l usually be made by a member of the survey crew stationed in a parked car 
in the rest area, on the shoulder of the access road, or at some other nonhazardous 
location. Accurate counting w i l l be materially aided by the use of a talley counter. The 
vehicle classification counts accumulated in the talley counter should be entered hourly 
on the fo rms , Summary of Highway Traf f i c by Vehicle Type (Fig. 6) and summarized 
daily. The vehicle classifier may also record axle counts of multiple axle vehicles and 
combinations, if such counts are required for adjustment of road tube t ra f f ic recorder 
data. 

The collection of rest area t r a f f i c volumes by mechanical means w i l l require the 
temporary installation of an automatic t ra f f ic recorder on the rest area access road. 
If a permanent automatic t r a f f i c recorder installation is located on the adjacent high
way at a reasonable distance f r o m the rest area without significant differences in t ra f f ic 
volume between i t and the rest area, i t should be used to supply the highway t ra f f ic 
counts. Otherwise, i t w i l l be necessary to install an additional t r a f f i c recorder to 
count the adjacent highway t r a f f i c . The rest area access road t ra f f ic recorder should 
preferably be placed to count entering t r a f f i c and at a distance as fa r as possible f r o m 
the parking area and rest area faci l i t ies to prevent tampering by occupants and actua
tion of the counter by vehicles turning around, parking, backing, etc. 

If t r a f f i c volume data are obtained f r o m road tube type t ra f f ic recorders, c lass i f i 
cation of t ra f f ic by number of axles should be made, if not otherwise available, to pro
vide the data fo r adjusting the t ra f f ic counts. Number of axles recorded under Item B 
of the Rest Area Interview Form (Fig. 3) w i l l provide the data for adjustment of rest 
area access road t ra f f i c counts. Magnetic-type t ra f f ic recorders do not require this 
adjustment. Hourly recording t r a f f i c recorders are recommended fo r installation on 
the rest area access roads. Operational and mechanical troubles w i l l show up in the 
hourly t r a f f i c counts, as wel l as unusual variations f r o m tampering by rest area occu
pants, which w i l l remain undetected in non-recording t ra f f ic recorder counts. Instal
lation of t ra f f ic recorder equipment and collection of data w i l l probably be most 
efficiently performed by crews normally doing this work. Figure 8 is an example of a 
t ra f f ic recorder installation at a safety-rest area on Ohio Interstate 71. 

Interview and Observation Data 

The rel iabi l i ty of the f ina l rest area report and success of the study w i l l depend on 
the accuracy and completeness of the rest area interview and observation data. 

Much of the success of the interviews depends on the manner in which the inter
viewer-observer meets the public, e3q)lains the purpose of the survey, and asks per
tinent questions. The interviewer-observers should present a neat appearance and be 
courteous and tactful , regardless of the rest area occupant's attitude toward the survey. 
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4| L O C A T I O N O F H O U R L Y 
R E C O R D I N G T R A F F I C C O U N T E R S 

Figure View of sa f e t y r e s t areas on Ohio's I n t e r s t a t e 71 showing l o c a t i o n of auto
matic t r a f f i c r e c o rders. 

Experience has shown that most rest area occupants w i l l be cooperative and interested 
in the survey, as they are the immediate beneficiaries of the rest area. 

It is important that the survey crew be instructed in advance of their work assign
ments on the over-a l l purposes of the study, the general procedure that w i l l be followed 
in processing the data collected, and their specific duties. Each member of the survey 
crew should be fami l ia r with a l l work assignments as he w i l l be required to rotate 
duties at various times during the study. Advance training of a l l crew members by 
making t r i a l interviews pr ior to the actual beginning of the survey is recommended. 
A review of the t r i a l interviews by the study supervisor or crew leader w i l l bring out 
questions that need to be answered and provide opportunity for correction of er rors 
and discussion of points of misunderstanding. One of the better training aids fo r inter
viewers is to have them review, code, or tabulate the rest area data that other members 
of the crew have collected. This practice w i l l emphasize the need f o r obtaining accu
rate and complete data in the f i e l d . 

The f i e ld crew supervisor should review the completed interview forms during and 
at the end of each day for completeness and accuracy. Corrections and deficiencies 
can then be discussed before the next day's work. Leaving the in i t ia l review to the 
office force at a later date is not advisable as missing information cannot be recalled 
accurately, and er rors ini t ia l ly made cannot be corrected and w i l l be continued. 

The Rest Area Interview Form (Fig. 3) should be prepared for a l l vehicles entering 
the rest area, regardless of whether the vehicle stopped or the occupants were inter
viewed. Normally, items 1-VlI, with the exception of "Last Stop" (item VI) , w i l l be 
apparent by observation of those vehicles making short stops or just driving through 
the rest area access road. Items fo r which information is not obtained should be coded 
as " X " in the appropriate code box. Interview information should be entered on the 
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f o r m as completely as possible at the time of interview, as attempts to recal l informa
tion later w i l l lead to errors and incompleteness. K there is doubt as to the proper 
classification of data, supplementary explanatory remarks should be made on the f o r m . 

Entry I—Interview Identification 

a. No ser ia l number entry is required in the f i e l d as this is an office entry. 
b. Enter the highway number designatii^ the highway on which the rest area is 

located in the code boxes. 
c. Enter the code for the day of week (1-7) in the code box, starting with Sunday 

as one and endir^ with Saturday as seven. 

Entry I l -Vehic le Identification 
a. Indicate a useful quick description of the vehicle entering the rest area; e .g . , 

red and white 1960 Ford Sedan. The only use of this item is by the interviewer-
observers in maintaining control of the interviews and recording entrance and 
departure t imes. 

b. Enter the total number of axles of the vehicle or vehicle-combination in the 
code box; e.g., station wagon-2, car and t ra i le r coach-3. These axle count 
data are used to derive correction factors fo r rest area t r a f f i c volume counts 
made by road tube-type t ra f f ic recorders. The item may be omitted when 
using magnetic detectors for the vehicle recorders or manual counts f o r rest 
area t ra f f ic volumes. 

c. Enter the code number designating the place of vehicle registration in the code 
box as determined by vehicle license plate. K the license plate is not visible, 
determine the place of registration by interview. 

d. Enter the code number identifying the vehicle type in the code box. Light ve
hicles are defined as passenger cars, station wagons, and light panel or pickup 
trucks. Trucks towing resident-type t ra i ler coaches are classified as truck-
t ra i ler combinations. 

Entry m-Time 
a. Enter the time the vehicle enters the rest area to the nearest minute in m i l i 

tary t ime (0000-2400). 
b . Enter the departure time of the vehicle. 
c. The length of stay w i l l normally be computed in the office or by the crew 

leader. No entry is required by the interviewer-observer. 
Estimates of entry and departure times f o r vehicles which enter or leave the 
rest area before or after the interview study period may be obtained f r o m oc
cupants of the vehicle. Experience has shown that a supplementary l ist ing of 
vehicle exits and entries by time of day made by the t ra f f ic classifier or one 
of the interviewer-observers w i l l be helpful in establishing accurately the ve
hicle entrance and departure t imes. This supplementary l ist ing is especially 
useful when a l l of the parking space cannot readily be observed f r o m where 
the interviewers are stationed. 

Entry IV-Direc t ion of Travel 

Indicate the direction of t ravel by entering the appropriate directional code in 
the code box. 

Entry V—Number of Occupants 
Enter the total number of occupants of the vehicle in the code box. 

Entry VI -Las t Stop 
a. Enter the location of last stop on the line opposite "Location" as determined 

by the question, "Where was your last stop?" The answer to this question 
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should be specific enough so that the distance f r o m last stop to the rest area 
may be readily estimated with use of highway mileage maps. 
The code boxes f o r this item and item "b" w i l l be left blank in the f i e l d as the 
elapsed time and distance since last stop w i l l be computed in the office and 
then entered in the code boxes. 
I t is important to recognize probable differences in standard and daylight time 
and time zones during the interview and correct fo r this to maintain compara
bi l i ty of the rest area entrance and last stop t imes. A good practice is fo r 
the interviewer to indicate the current time as a point of reference. It is 
important fo r the interviewer to emphasize that the last stop w i l l be any stop 
(emergency, rest, service, or recreational) and should not be considered in 
respect to t r i p or igin only, 

b . Enter the estimated time at which the vehicle lef t the place of last stop in 
mi l i t a ry time on the line opposite " T i m e . " 

Entry VII—Purpose of Stop 

Enter the number of the pr imary purpose of the rest area stop as listed in 
the code box. The pr imary purpose of the stop w i l l , in most instances, be 
obtained during the interview by asking the question, "What was the pr imary 
purpose of your stop?" In certain instances, part icularly where the stop is 
quite short, and there is no time f o r interview, the purpose of stop may be 
obtained by observation. 
For example, the purpose of a five-minute stop fo r rest rooms or drinking 
water use, when these were the only faci l i t ies used, would be obviously 
classified as rest room or drinking water. Eating stops include stops fo r 
the purpose of eating meals, light lunches, snacks, or "coffee breaks." 
Recreational stops are defined as rest area use f o r the pr imary purpose of 
recreation such as picnicking, f ishing, or sun-bathing, in which the rest 
area is regarded as the destination rather than a stopping place incidental to 
t ravel to another destination. Thus, recreational stops should not include a 
lunch or refreshment stop made by vacationers enroute to other destinations. 
Among the types of stops which are classified as "other" are checking vehicle, 
changing dr ivers , makir^ short stops fo r reading historical markers, exer
cising pets, checking maps, obtaining information, changing t i res , and over
night stops. If substantial rest area use other than described by the major 
purpose of stop is known to exist, i t should be added to the f o r m as a separate 
category. 

Entry V I I I - F a c i l i t y Use 

Indicate the use of each of the specified rest area faci l i t ies by any member 
of the vehicle-party interviewer by entering the code one (1) in the appropri
ate box. No fac i l i ty use is indicated by the code zero (0). The faci l i t ies to 
be listed in this i tem w i l l necessarily ref lect those available at the selected 
study sites. 

Entry IX—How Did You Learn of or Locate This Rest Area? 

Enter in the code box the number designating the answer to the question of 
how the interviewer learned of or located the rest area. This is an optional 
question which may be used to indicate the effectiveness of advance signing, 
rest area informational boards, and other means in directing travelers to 
rest area, as wel l as the amount of repeated use of rest areas. 

Entry X—Additional Optional Questions 

Additional items of significance to the study objectives should be added to the 
questionnaire as required. Other items that might be included are t r i p pur-



42 

pose, number of rest area stops during t r i p , residence of vehicle-party, 
or occupant's alternate choice of stopping place. 

Occupant and Interview Comments 
The interviewer should encourage the occupants to make comments or con
structive c r i t i c i sm regarding the operation of the immediate rest area or 
rest areas in general. Abstracts of these comments should be writ ten in the 
space provided at the bottom of the f o r m . The space under "Interviewer 
Comments" should be used by the interviewer to explain any pertinent in for 
mation about the rest area use associated with the particular interview. For 
example, if the table-bench units are a l l occupied and the party is eating 
in the car, a comment should made "tables a l l in use-party eating in car . " 
Such comments are very useful in review of data and evaluating the adequacy 
of rest area fac i l i t ies . The number 1 should be entered in the code box under 
Interview Comments to indicate an interview, or the number 2 to indicate no 
interview. These codes are also useful in reviewing the data. 

The Daily Report of Rest Area Operations (Fig. 7), which is completed by the crew 
leader, provides a useful source of qualitative information for evaluating the operation 
of the rest area. This information should be of special interest to those responsible 
fo r maintaining and planning of rest area faci l i t ies , and w i l l be of value in analyzing 
the other rest area study data. The daily reports should accompany the other data col
lected at the various study sites and be turned in to the study supervisor at frequent 
intervals. 

SAMPLE SIZE AND VARIABILITY 

The determination of the required sample size and periods of data collection to i n 
sure that the data w i l l have the required degree of accuracy and be typical of the charac
terist ics of the population under study is one of the most important and sometimes 
d i f f icu l t elements in conducting a study. The sample size and timing of data collection 
to achieve accuracy and re l iabi l i ty are of particular significance when the scheduling 
of men and equipment is involved in the collection of the sample data—as in the rest 
area studies. The decisions as to the maximum errors to be tolerated in the most i m 
portant statistics of the study and the degree of re l iabi l i ty desired must be evaluated 
in relation to the data var iabi l i ty . The determination of practical sample sizes must 
consider manpower, t ime, and equipment available fo r the study. It is , of course, de
sirable to make the results as accurate as possible within the limitations of the var ia
b i l i ty of the data being studied and practical considerations. 

In the instance of Rest Area Studies, the following statistics are recommended for 
sample size determination: 

1. The percent of highway t ra f f i c entering the rest area in a 24-hour period. 
2. The number of vehicles occupying the rest area during the peak moment of a 

24-hour period. 

In reference to the percent fo highway t ra f f ic enterit^ the rest area, i t is recom
mended as a minimum requirement that the sample size be chosen to provide accuracy 
of at least ± 10 percent, 95 percent of the t ime. This recommendation is based on the 
fact that these data can be obtained using automatic t r a f f i c recorders which result in 
data that are less expensive and easier to collect over extended time periods than data 
obtained by manual methods. Experience in the analysis of t r a f f i c recorder data f r o m 
rest area surveys in 1960 indicates the practicability of obtaining data with this accuracy. 
Analysis of t ra f f ic counter data collected during the summer of 1960 at two Oregon rest 
areas over a period of approximately two months showed that t r a f f i c recorder counts 
fo r sample periods of 22 and 24 days would have achieved the desired accuracy of ± 10 
percent 95 percent of the t ime. Analysis of one week's t r a f f i c recorder data at an Ohio 
safety rest area (6) on Interstate 71 (Fig. 8) indicated variabi l i ty such that the percent 
of highway t ra f f i c entering the rest area would have been within 10 percent of the true 
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average 95 percent of the t ime. Of course, a single week's data cannot be regarded 
as representative of the entire summer season, and additional sampling periods should 
be scheduled. However, the analysis indicates the relative consistency of the rest area 
t ra f f ic data. 

On the basis of the foregoing analysis, a minimum sample data collection period of 
approximately four weeks is recommended which includes an allowance fo r the loss of 
a few day's data due to adverse weather conditions, or mechanical and other t r a f f i c 
recorder di f f icul t ies . Practical considerations of moving t r a f f i c recorder equipment 
and developing a t ra f f ic recorder counting schedule consistent with the interview sched
ule may make i t preferable to install t r a f f i c recorders during the entire summer inter
view schedule (probably two months) in preference to scheduling several short periods 
fo r collection of t r a f f i c recorder data. 

In reference to the required sample size fo r the number of vehicles accumulated at 
the peak moment, i t is recommended that the sample be of sufficient size to provide 
accuracy of ± 20 percent, 95 percent of the t ime. The accuracy recommendation f o r 
rest area use data is the same as fo r the shoulder use study data (5). 

An analysis of the variabil i ty of peak moment vehicle accumulations f r o m data col
lected f o r Oregon rest areas in 1960 indicated errors in the average peak moment ve
hicle accumulation at individual rest areas ranging f r o m 12 to 23 percent with a con
fidence level of 95 percent. The Oregon data were based on observations scattered 
throughout the summer of 1960 and included a 7-hour observation period fo r each of 
f ive weekdays, plus a Saturday and Sunday at each study site. 

On this basis, i t is recommended that the mimimum interview and observation data 
consist of a sample of data fo r seven days, preferably including one Saturday, one Sunday, 
and f ive weekdays. The days should be dispersed throughout the summer to prevent 
bias of the sample. 

In regard to the adequacy of this sampling period (sample size), i t is worth mention
ing that other pertinent rest area use data w i l l have a higher degree of statistical r e 
l iabi l i ty than that of the peak-moment vehicle accumulation data previously discussed. 
Other data would include, f o r instance, the proportion of vehicle-parties using table-bench 
units for which the observed percentage of 45 percent at a 1960 Oregon study site was 
reliable within ± 4 percent at the 95 percent level of confidence. The reason, of course, 
is that such data as these are based on the total number of vehicle-parties observed, 
whereas the re l iabi l i ty of the peak moment accumulation, because i t can occur only 
once a day, is based on the number of days of observation. 

A discussion of a method of statistical analysis and formulas f o r analysis of sample 
variabi l i ty and sample size appear in the Appendix. 

TABULATION OF DATA 

The services of a statistician and statistical clerk, supported by data-processing 
equipment, w i l l usually meet the requirements fo r tabulation and analysis of rest area 
study data. As the volume of rest area interview data may be substantial, machine 
punch card processing of interview data is generally desirable. The suggested rest 
area interview f o r m was designed f o r mechanical data processing. Detailed instruc
tions for machine processing or tabulation are not included in the Guide as machine 
processing or tabulating procedures are dependent on the type of processing equipment 
available and data volume, and can best be determined by the data processir^ super
visor in consultation with the rest area study supervisor. 

The following suggested procedures assume that the rest area interview f o r m data 
(Fig. 3) are machine tabulated, with the exception of occupant and observer comments, 
and that the automatic t r a f f i c recorder data, manual t ra f f ic classification counts, and 
counts of persons using rest area faci l i t ies are manually processed with the aid of add
ing machines and calculators. The illustrations and explanations of suggested tables, 
charts, and figures in the Guide w i l l indicate tabular data requirements. Basic data 
w i l l be tabulated by rest area study site to provide the data required fo r a case history 
of each study site. 



44 

Traffic Volume Counts 
The collection and analysis of highway traffic volume data are normally an impor

tant phase of the work of the State Highway Department. Forms used in collection and 
processing traffic volume data should be already available for use in processing the 
traffic volume data by day of week. If traffic counts are collected by mechanical equip-
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ment, probably the most efficient procedure is to arrange for the collection and proc
essing of the rest area traffic counter data by the personnel normally doing this type 
of work. Figure 9 shows a form suitable for tabulating and review of the traffic re
corder data. It is important that the data be reviewed thoroughly after transcription 
from the counter tapes to check for inconsistencies in the counts resulting from me
chanical failure, tampering by rest area occupants, and transcription errors. Obvi
ously, erroneous data should be deleted. 

The form "Summary of ffighway Traffic by Vehicle Type" (Fig. 6) may also be used 
to summarize the daily classification counts of highway traffic adjacent to the rest area 
by vehicle type and day of week. The form is initially used to summarize the traffic 
classification counts by hour obtained from the tally counter. The daily traffic totals 
by vehicle type from the initial hourly summary are transcribed as line entries to the 
daily summary and totaled. 
Rest Area Use Data 

Rest Area Interview Data. —The rest area interview form is self-coding with the ex-
ception of Item VI, Last Stop, and Item X, Other Data and Comments. The data for 
Item VI, Last Stop, wi l l usually be coded in the office, although if time permits the 
data may be coded by the field crew leader. The distance since last stop in miles, as 
determined by the location of last stop and mileages shown on current highway maps, 
is entered in the code boxes opposite "Location." The elapsed time between last stop 
and rest area stop is coded in the boxes opposite "Time." 

It is important that a thorough review of the rest area interview data and coding be 
completed before the data are processed. Al l items should have entries entered in the 
appropriate code boxes. Items for which no data were obtained should be coded "X" 
and not left blank to differentiate between oversights in coding and items for which data 
were not obtained. The coded mileage and elapsed time (minutes) since last stop should 
be consistent with the location and time entries for last stop. Purposes of stop and 
facility use should be consistent. It is recommended that the forms for each rest area 
be sorted by date and time of vehicle entrance and number in sequence for identification 
purposes before key punching. A final review of the data before summarization of the 
data should be made by reviewing card listit^s by rest area, primary purpose of stop, 
day, and time of vehicle entry. The review of these listings should disclose any key
punching or coding errors and other inconsistencies in the data which wi l l require 
correction before beginning summarization of the data. 

Number of Persons Using Facilities.-Data on the average daily number of persons 
using specified facilities should be summarized from the form "Report of the Number 
of Persons Using Rest Area Facilities" (Fig. 5). Summarizing the daily totalsfor each 
rest area by day of week (weekday, Saturday, and Sunday) and computing the daily aver
ages wil l provide the summary data required for analysis. 

ANALYSIS OF DATA 
The purpose of the analysis suggested here is to summarize and analyze the rest 

area study data in a simple and direct manner, oriented towards the practical use of 
the data for planning purposes. The suggested methods and types of analyses are indi
cated by narrative exemplary illustrations of tabular and graphic data presentation. 
The types of data analysis and report content suggested provide for the summary and 
analysis of data in two stages. The f i rs t stage is the summary and analysis of data 
for each individual study site which is used in the compilation of a case history for each 
rest area studied. The second stage is the summary and comparative analysis of data 
for more than one study site to provide a composite picture of rest area use on the 
highway system. 

Case History Analysis 
In studies of rest area use covering several study sites, it is recommended that a 
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case history be prepared for each rest area study site. The case history wi l l summa
rize the detailed information collected at each study site in a logical sequence and serve 
as the source data for the summary analysis section of the report. Although i t is not 
suggested that an extensive analytical narrative be included in each case history, the 
data presented should be supported by essential explanatory narrative and statements 
of the most significant aspects of the data. The case history should also contain a de
tailed description of the rest area, the adjacent highway, and related information per
taining to location of nearby cities, rest areas, parks, and service facilities. It is 
also desirable to mention any circumstances unique to a particular study site which 
affected the collection of data or required changes in the study procedures to f i t the 
circumstances. The following section, "Compilation and Presentation of Analysis," 
is indicative of other case history content and format. 
Summary Analysis 

The summary analysis section is intended to provide a summary and comparative 
analysis of the principal data presented in the case histories of the various study sites. 
The order of presentation should be consistent with the case history data. 

Compilation and Presentation of Analysis 
The computations and tabulations required for the case history and summary analy

sis sections of the report are simple and require little explanation. The following com
ments supplemented by the exemplary tables and figures should provide adequate in
structions for compilii^ and presenting the analysis. 

Description. —Use the form, "Description of Rest Area and Related Information," 
prepared in the site selection process as a guide for preparation of the case history 
rest area descriptions. For the main body of the report, it is suggested that the more 
important descriptive information on each of the study sites be summarized (see Fig. 
10), and supplemented by narrative description. A regional map showing the location 
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Parking space for 25 
vehicles, 10 table-
bench units, 2 modern 
rest rooms, spring 
water, no artificial 
lighting or fireplaces. 

(etc.) (etc.) (etc.) 

F x g u r e 1 0 . D e s c r i p t i o n o f r e s t a r e a s t u d y s i t e s . 



47 

of the study sites in respect to the highway system, major cities, and other im
portant geographic places should be included. 

Traffic Volumes.—For the case histories compute for each study site the weekday, 
Saturday, and Sunday average daily traffic volumes for the vehicles entering the rest 
area and those on the adjacent highway from the manual and/or traffic recorder count 
summaries (Fig. 9). The axle overcount adjustment factors required for counts from 
road tube recorders may be computed from a tabulation of the punch card data from 
Item Il-b, Number of Axles, of the rest area interview form. The average daily traffic 
on the adjacent highway and entering the rest area are entered in Table 1, and the per
cent of highway traffic entering the rest area by day of week computed. 

F'or the summary analysis Table 2 

TABLE 1 
COMPARISON^ OF HIGHWAY AND 
REST AREA TRAFFIC VOLUMES, 

SHADY STOP REST AREA 

D a y 

A v g . D a i l y 

S u m m e r T r a f f i c 

E n t e r i n g 

H i g h w a y R e s t A r e a 

P e r c e n t 

E n t e r i n g 

R e s t A r e a 

W e e k d a y 7 , 6 5 0 3 6 7 4 . 8 
S a t u r d a y 8 , 6 6 5 4 5 0 5 . 2 
S u n d a y 9 , 8 5 5 4 7 3 4 , 8 

A v g . 8 , 1 1 0 3 9 4 4 . 9 

gives a comparison of the average daily 
summer rest area and adjacent highway 
traffic volumes, and the percentage of 
highway traffic entering the rest area at 
individual sites with the average for all 
study sites. The data for each study site 
are copied directly from the case histor
ies. 

Rest Area Use. —The following sug
gested analyses of data on rest area use 
are based on information obtained during 
the interview-observation study periods. 
These study periods wil l usually be of 
limited duration as compared to the traf
fic volume data collection periods; there
fore, it is desirable that the report 
sections of the case history and sum
mary analysis be prefaced with a des
cription of the study periods to provide 
an indication of the reliability and com
parability of the data. 

Vehicles Entering. —The number of 
entering vehicles that are accumulated 
in (occupy) a rest area is an important 
measure of rest area use. Peak vehicle 
accumulations are of particular value for 
design considerations. 

In this guide, two basic methods of ob
taining the number of vehicle accumula
tions in the rest area during study periods 
are suggested. The f i rs t method sug
gested for obtaining rest area vehicle 
accumulation counts, and probably the 
most efficient assuming electronic data 
processing equipment is available, is to compute the number of vehicles accumulated 
in the rest area at regular short intervals from the entrance and departure times of 
the vehicles as recorded in Item m of the rest area interview form (Fig. 3), and the 
rest area interview punch cards. The number of vehicles accumulated in the rest area 
may then be machine computed at regular time intervals (preferably five minutes) 
throughout each interview day and listed in time order. Electronic data-processing 
equipment such as the IBM 650 or equivalent is suitable for this calculation. H the ve
hicle accumulation data are to be computed by an electronic calculator, the tabulation 
of other rest area data during the same "pass" of data cards through the calculator 
should be considered). 

For a study involvir^ only one rest area, a hand tabulation of the vehicle accumula
tion data may be more satisfactory than electronic data processing, although it requires 

^ D a t a s h o w n f o r e x e m p l a r y p u r p o s e s 
o n l y . 

TABLE 2 
COMPARISON^ OF HIGHWAY AND REST AREA 

TRAFFIC VOLUMES 

Hviry 
Route 

Average Dai ly 
S u m m e r T r a f f i c 

Highway 
E n t e r i n g 

R e s t A r e a 

P e r c e n t 
E n t e r i n g 

Res t A r e a 

Shady Spot 1-50 8, 110 394 4 9 
Oak Oel l 1-50 8, 640 482 5 6 
T r o u t C r e e k I - 50 5, 000 420 8 4 
P l e a s a n t View 1-50 7, 210 425 5 9 
Sleepy Hollow 1-50 5, 100 310 6 1 

Avg 6, 812 406 6 2 

*Data showTi for e x e m p l a r y purposes only 
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very careful checking. The hand tabulation may be accomplished by preparation of a 
tally sheet showing the hours of the study period divided into 5 minute intervals. The 
entry and exit time of each vehicle is observed by the person tabulating the data and a 
tally entered in the appropriate time intervals covering the duration of the vehicle's 
stay in the rest area. Al l vehicles traveling through the rest area without stopping 
(coded 7 for purpose of stop) would be excluded from this tabulation as they would not 
occupy any parking space. 

The second method is for one of the interviewer-observers to make physical counts 
of the numbers and types of vehicles accumulated in the rest area at regular time in
tervals (5 to 10 minutes) during the study period. This method has the disadvantage 
of interference with the normal interviewing duties of the rest area study personnel and 
requires a high degree of concentration on the part of interviewers regularly to obtain 
accurate counts at the specified time intervals when absorbed with other duties. For 
example, experience has shown that rest area occupants may expect the interviewers 
to provide assistance in checking vehicles and assisting in routing trips. These ac

tivities may break into the schedule of the 
interviewers as situations requiring assist
ance to the public cannot be ignored. One 
solution to this problem is to assign one 
crew member to the full-time activity of 
making vehicle accumulation and facility 
use counts. In other instances, it may be 
possible to have the traffic-classifier to 
make the vehicle accumulation counts 
where visibility permits. 

Figure 11 shows the suggested form of 
presentation for the average number of ve
hicles accumulated in the rest area by time 
of day during the sample observation peri
ods. The averages plotted are computed 
by totaling the vehicle accumulations dur
ing the specified time intervals for each 
observation day and dividing by the number 
of observation days. 

TABLE 3 

RELATIONSHIP* OF VEfflCLES ACCUMULATED DURING 
PEAK MOMENT TO VEHICLES ENTERING, SHADY SPOT 

REST AREA 

Number of V e h i c l e s 

Day 
E n t e r i n g ^ 

A c c u m u l a t e d 
During 

Peak Moment 

P e r c e n t 
Accumulated 

During 
Peak Moment 

Monday 380 20 5 3 
Tuesday 365 19 5 2 
Wedne sday 340 17 5 0 
T h u r s d a y 372 20 5 4 
F r i d a y 408 27 6 6 

Weekday Avg 373 21 5 6 

Saturday 460 32 7 0 
Sunday 472 34 7 2 

Avg 400 24 6 0 

*Data shown for exemplary purposes only 
^In 24 hours 

S h a d y Spot R e s t A r e a 

25 

20 

> 
<̂ 10 

10 a m 11 a m 12 n o o n 1 p m 2 p m 3 p m 4 p m 5 p m 

( D a t a s h o w n f o r e x e m p l a r y p u r p o s e s on ly ) 

F i g u r e 1 1 . A v e r a g e number o f v e h i c l e s a c c u m u l a t e d i n r e s t a r e a b y t i m e o f d a y . 
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For the summary analysis it is suggested that the average vehicle accumulation data 
be summarized as in Table 3. Here the minimum and peak-hour vehicle accumulations 
are expressed as a percentage of the average daily number of vehicles (24 hours) enter
ing the rest area. The peak-hour time period and average peak-hour vehicle accumu
lations are determined by computing successive hourly totals of the average vehicle 
accumulations (the sum of 12 consecutive 5-minute average accumulations) starting 
near the beginning of peak period of use as shown in Figure 11. The highest hourly 
accumulation total obtained (the peak hour) is divided by the number of accumulation 
counts during the hour to determine the average peak hour accumulation. The minimum 
accumulation for the average day is determined by visual inspection of the average ve
hicle accumulations. 

The number of vehicles accumulated during the peak moment is of special importance 
for determination of parking space requirements. The peak moment is defined as the 
interval during the day in which the number of vehicles accumulated in the rest area is 

TABLE 4 
RELATIONSHIP* OF VEHICLES ACCUMULATED TO VEHICLES ENTERING 

FOR AN AVERAGE SUMMER DAY 
A c c u m u l a t i o n 

R e s t A r e a R o u t e 
M i n i m u m (%) 

D u r i n g 

P e a k M o m e n t (%) 

A v e r a g e D u r i n g 

P e a k H o u r 

H o u r 

% B e g i n n i n g 

S h a d y S p o t 1-50 0. 8 6.0 3 . 4 12:15 
S l e e p y H o l l o w r-50 1. 0 7 . 1 4 . 1 11:55 

e t c . e t c . e t c . e t c . e t c . e t c . 

A v g . 1. 0 6. 4 4 . 0 --
D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

TABLE 5 
CLASSIFICATION OF TRAFFIC, SHADY SPOT REST AREA 

V e h i c l e s E n t e r i n g H i g h w a y T r a f f i c 

V e h i c l e T y p e 
R e ; 

N u m b e r 

st A r e a 

P e r c e n t 
N u m b e r 

P e r c e n t E a c h 

T y p e E n t e r i n g 

R e s t A r e a 

L i g h t v e h i c l e 1, 189 85. 0 17, 130 6.9 
L i g h t v e h i c l e & 

t r a i l e r c o a c h 93 6. 6 1,012 9.2 
L i g h t v e h i c l e & 

o t h e r t r a i l e r 26 1.9 425 6. 1 
B u s o r s i n g l e 

u n i t t r u c k 30 2. 1 903 3. 3 
T r u c k - t r a i l e r 

c o m b i n a t i o n 62 4. 4 2, 044 3. 0 

T o t a l 1, 400 100. 0 21, 514 6. 5 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 
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a maximum. The determination of the peak moment vehicle accumulation may be 
made by a part of the electronic data processing program or may be easily made by 
visual inspection of all the vehicle accumulation totals listed for each day. The daily 
"peak moment" totals are then listed by the day of week for the case history as given 
in Table 4. The 24-hour counts of the number of vehicles entering the rest area given 
in Table 4 are traffic volume counts for the days that the peak moment accumulations 
were obtained. If 24-hour counts are not available for these days, estimates can be 
made by expanding the interview period rest area traffic count to a 24-hour count. 
The relationship between the peak moment accumulations and daily rest area traffic 
is shown. The summary analysis Table 3 includes a summary of the case history 
peak-moment accumulation data expressed as a percentage of daily number of vehicles 
entering. 

Table 5 is a suggested form of presentation of case history data on rest area use 
by vehicle type. Data on the type of vehicles using rest areas are useful in parking 
area design. The data for this portion of the table are obtained from a tabulation of 
the interview data for Item I l -d , Vehicle Type, The highway traffic data are obtained 
from the worksheet (Fig. 6). A similar table would be prepared for the summary 
analysis in which the case history traffic classification data for all sites would be com
bined to show the composite distribution and relation of rest area and highway traffic 
by vehicle type. 

It is suggested that rest area vehicle occupancy data be presented in terms of per
sons per vehicle as given in Tables 6 and 7. The data for the case history are obtained 
from a tabulation of the interview form data for Entry V, Number of Occupants, If 
there are substantial amounts of use of the rest area by trucks, it may be desirable 
to show separate occupancy data for light vehicles and trucks. The summary analysis 
data are transcribed from the case histories and an all site occupancy average com
puted as in Table 7, 

Vehicles Stopping, —Experience has shown that a significant number of vehicles en
tering the rest area access roads do not stop to use the rest area facilities, but drive 
on through the rest area without stopping. The following data and analyses pertain to 
vehicles stopping in the rest area. 

The relationship between the number of vehicles stopping in the rest area and the 
number entering the rest area access road for the case history is given in Table 8. 
The data for Table 8 are obtained from the work sheet for classifying entering vehicles 
by purpose of stop (Fig 12). A table showing the case history data for the average 
daily percent of entering vehicles stopping in the rest area wi l l be adequate for the sum
mary analysis. The case history and summary analysis narratives should indicate 
reasons for vehicles driving through the rest area without stopping as obtained from a 
review of interviewer comments and the daily report of rest area operations (Fig 7). 

The state of registration of vehicles stopping is indicative of the proportion of resi
dent and out-of-state use of the rest area. 
Data for the case history. Table 9, are 
prepared from a tabulation of the interview 
data by place of registration (Entry II-c). 

TABLE 6 
VEHICLE OCCUPANCY, ̂  SHADY SPOT Data for a similar table for the summary 

REST AREA analysis section may be compiled by sum
marizing the case history data and com
puting the percentage distribution of ve
hicles stopping by place of registration. 
Comparisons of the percentages of out-of-
state and resident light vehicle traffic en
tering the rest areas and traveling the ad
jacent highways wil l indicate whether the 
proportion of resident and out-of-state 
traffic using rest areas was significantly 
different. 

The time and distance intervals since last 

P e r s s o n s 
V e h i c l e s 

D a y E n t e r i n g N o . 
P e r E n t e r i n g 

V e h i c l e 

W e e k d a y 1 8 5 5 9 4 3 2 

S a t u r d a y 2 3 0 7 4 8 3 , 3 

S u n d a y 2 4 5 7 6 0 3 1 

A v g 2 0 0 6 4 0 3 . 2 

* D a t a s h o w n f o r e x e m p l a r y p u r p c s e s o n l y 
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TABLE 7 
VEHICLE OCCUPANCY^ 

R e s t A r e a R o u t e 
A v e r a g e D a i l y N u m b e r 

P e r s o n s 
R o u t e 

V e h i c l e s E n t e r i n g P e r s o n s P e r V e h i c l e 

S h a d y S p o t 1 - 5 0 2 0 0 6 4 0 3 . 2 
S l e e p y H o l l o w 1 - 5 0 1 6 5 4 9 5 3 , 0 

e t c . e t c e t c . e t c . e t c . 

A v g , 1 9 0 5 8 9 3 . 1 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

stop by rest area users are indicative of the needed spacing of rest areas. For the 
case histories the time and distance intervals traveled since last stop are obtained 
from tabulations of the interview data for Entry VI , Last Stop, The distribution of 
stops by mileage since last stop may be obtained from a tabulation of the mileage data 
in selected class intervals and presented as a bar chart of cumulative percentage dis
tribution (Fig. 13). A similar tabulation of the rest area stops by time in minutes 
since last stop wil l furnish data for a similar case history figure. The average time 
and distance since last stop are computed by totaling the mileages (or times) since last 
stop and dividing the sum by "N" (the total stops with mileage or time entries). For 
the summary analysis, it is suggested the case history distributions of stops by time 
and distance since last stop be combined for all study sites and presented in two charts 
similar to those shown in the case history. 

For the case history analysis of the length of stop, it is suggested that Table 10 be 
prepared. The length of stop is shown as the difference between the entrance and de
parture times in Entry III-c of the interview form. The data for the table may be ob
tained from a tabulation of the stop times in minutes grouped in appropriate intervals 
by stop purpose. The average length of stop is computed by summing the length of all 
stops (Entry ni-c) and dividing by "N" (the number of stops). For the summary analy
sis a chart or table would be prepared from the combined length of stop data for all 
study sites. 

Purpose of stop data for the case history (Table 11) and the summary analysis 
(Table 12) are derived from the rest area study worksheet (Fig. 12). The worksheet 
data are compiled from a tabulation of the interview data (Entry Vll) by purpose and 
day of week. If a large proportion of the 
stops are classified as "other," an analy
sis of the composition of this group by 
Slop purpose should be made. 

Facility Use,—Data on rest area facil
ity use in terms of the number of vehicle-
parties or number of persons using spe
cific rest area facilities are important 
considerations in the design of rest areas 
as to types and number of facilities re
quired. 

Facility use in terms of the percentage 
of vehicle-parties' use of specific faci l i 
ties for the case history are given in the 
suggested Table 13, The data are derived 
from a tabulation of the interview data. 
Entry VIII . The percentage of vehicle-
parties using the various facilities are 
computed by dividing the number of 

TABLE 8 
RELATIONSHIP^ OF VEHICLES 

STOPPING TO VEHICLES 
ENTERING REST AREA, SHADY 

SPOT REST AREA 

D a y 
N u m b e r 

E n t e r i n g 

o f V e h i c l e s 

S t o p p i n g 

P e r c e n t 

S t o p p i n g 

i n R e s t 

A r e a 

W e e k d a y 1 8 5 1 6 8 91 
S a t u r d a y 2 3 0 2 0 5 8 9 
S u n d a y 2 4 5 2 1 5 8 8 

A v g . 2 0 0 1 8 0 9 0 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 
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S T A T E O F _ 

R E S T A R E A S T U D Y W O R K S H E E T 

N U M B E R O F V E H I C L E S E N T E R I N G R E S T A R E A C L A S S I F I E D B Y P R I M A R Y 
P U R P O S E O F S T O P A N D D A Y O F W E E K 

H i g h w a y N o . I - 50 

R e s t A r e a S h a d y Spot 

S t u d y P e r i o d TO A M - 5 P M 

J u l v 7. 8. 3 0 . 3 1 . A u g . 1 5 . 16 . 3 1 

P r i m a r y P u r p o s e of S t o p 
D r i n k -

D a t e & R e s t R e s t - i n g R e c r e a 

D a v o r N a p E a t i n g r o o m W a t e r t i o n O t h e r 

W e e k d a y 4 0 4 9 3 6 2 5 4 4 

W e e k d a y 4 1 4 8 4 1 30 2 5 

W e e k d a y 4 8 5 5 3 9 2 8 1 2 

W e e k d a y 3 1 5 7 3 4 3 1 2 8 

W e e k d a y 43 51 3 9 2 4 3 7 

W e e k d a y 
2 6 T o t a l 2 0 3 2 6 0 1 8 9 138 12 2 6 

S a t u r d a y 4 4 69 5 5 2 6 4 5 

S u n d a y 4 0 82 5 2 3 0 5 3 

W e e k l y 
T o t a l 2 8 7 4 i l 2 9 6 194 21 3 4 

U n -

12 

T o t a l 
V e h i c l e s 

A l l D r i v e E n t e r -
S t o p s T h r u inff 

160 15 175 
1 6 8 12 180 
175 17 192 
166 19 185 
1 7 1 2 2 193 

8 4 0 8 5 9 2 5 

2 0 5 2 5 2 3 0 

2 1 5 3 0 2 4 5 

i , 2 6 0 140 1 , 4 0 0 

( D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y ) 

F i g u r e 1 2 . Number o f v e h i c l e s e n t e r i n g r e s t a r e a c l a s s i f i e d b y p r i m a r y p u r p o s e o f s t o p 
and d a y o f w e e k . 

vehicle-parties using each facility by the total number stopping on the respective day. 
For the summary analysis, the vehicle-party facility use data may be presented as 
in Table 14. Facility use data in terms of vehicle-parties are most significant in 
regard to tables, fireplaces, or shelters as a single party wi l l usually occupy the unit 
regardless of the number of persons in the party. 

The case history data for relationship of vehicle-parties stopping during noon hour 
to vehicle-parties stopping to eat (Table 15) are obtained from a tabulation of the inter
view form Entry VII data (purpose of stop) by hour of day. These noon-hour data pro
vide an estimate of the potential peak use of table-bench units. It should be recognized 
that in certain instances the number stopping to eat may be limited by the type and 
number of eating facilities available in the rest area and weather conditions. The data 
for the summary analysis are transcribed from the case histories and an all-site aver
age computed as in Table 16. 

Restroom use data in terms of the number of persons counted using restrooms for 
the case history are given in Table 17. The data for Table 17 are obtained from the 
daily report of the number of persons using the rest area facilities (Fig. 5). The 
number of persons using the restrooms are related to the number of vehicle-parties 
entering the rest area and shown as a persons per vehicle-party average. A similar 
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TABLE 9 
VEHICLE REGISTRATION* OF REST 

AREA USERS, SHADY SPOT REST 
AREA 

case history table should be prepared for all other types of facility use which were 
counted during the study in terms of numbers of persons, such as drinking water 
or telephone use. For the summary analysis, the personal facility use data may be 
summarized as in Table 18. 

Means of Locating Rest Area. —The 
data from the interview question "How 
did you learn of or locate this rest area?" 
are indicative of the effectiveness of 
signing, and other means in directii^ the 
motorist to the rest area. The data from 
this question are summarized in the case 
history as in Table 19 from a tabulation 
of the interview data by the codes (1-4) 
for Entry DC. K different types of rest 
area signii^ are installed on the highway 
for each direction of travel, analysis of 
the data by travel direction (Entry IV) 
should be considered. 

These data may be presented in the 
summary analysis in the form of com
parative percentage distributions of rest 
area stops, similar to the purpose of 
stop (Table 12). 

Other Data.—Additional questionnaire 
items that were collected during the sur
vey should be analyzed and appropriately 
presented in the case history section of 
the report. The question content wi l l , 
of course, determine its proper relation 
in the report outline. 

P l a c e V e h i c l e s S t o p p i n g 

o f R e g i s t r a t i o n N o . % o f T o t a l 

S t a t e o f s tudy- 6 8 3 5 4 . 2 
B o r d e r i n g S t a t e : 

N o . 1 1 9 8 1 5 . 7 
N o . 2 1 5 5 1 2 . 3 
N o . 3 6 3 5 . 0 
N o . 4 3 9 3 . 1 

O t h e r S t a t e 7 6 6 . 0 
F o r e i g n c o u n t r y 3 6 2 . 9 
U n i d e n t i f i e d 10 0 . 8 

T o t a l 1, 2 6 0 1 0 0 . 0 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s 

o n l y . 

TABLE 10 
PERCENTAGE DISTRIBUTION* OF REST AREA STOPS BY LENGTH OF STAY 

AND STOP PURPOSE, SHADY SPOT REST AREA 
P u r p o s e 

A l l 

S t o p s 
L e n g t h o f S t a y R e s t o r 

N a p 
E a t i n g R e s t r o o m O t h e r 

A l l 

S t o p s 

L e s s t h a n 10 m i n 9 5 5 5 16 2 5 
10 - 19 m i n 17 18 2 5 18 2 2 
2 0 - 2 9 m i n 2 3 2 2 9 15 14 
3 0 - 3 9 m i n 3 6 3 5 8 12 12 
4 0 - 4 9 m i n 10 18 3 10 8 
50 - 5 9 m i n 2 1 - 9 6 

1 - 1 1 / 2 h r 1 1 - 12 5 
1 1 / 2 - 2 h r 1 _ - 4 3 

2 - 3 h r 1 _ _ _ 1 
3 - 4 h r - - - _ 1 
4 h r o r m o r e - - - 4 3 

T o t a l 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 

A v g . ( m i n ) 3 0 3 8 14 4 6 3 2 

^ D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 
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TABLE 11 
PERCENTAGE DISTRIBUTION BY PRIMARY PURPOSE OF STOP, SHADY SPOT 

REST AREA 
P r i m a r y P u r p o s e of S t o p (%) 

D a y R e s t R e s t - D r i n k i n g R e c r e a 
O t h e r U n k n o w n 

A l l D a y 

o r N a p 
E a t i n g 

r o o m W a t e r t i o n 
O t h e r U n k n o w n 

S t o p s 

W e e k d a y 2 4 , 2 3 1 , 0 2 2 . 5 1 6 . 4 1 . 4 3 . 1 1. 4 1 0 0 . 0 

S a t u r d a y 2 1 , 5 3 3 . 7 2 6 . 8 1 2 , 7 1. 9 2 . 4 1 0 1 0 0 . 0 

S u n d a y 1 8 . 6 3 8 . 1 2 4 , 2 1 4 . 0 2 . 3 1, 4 1. 4 1 0 0 , 0 

A v g . 2 2 , 8 3 2 . 6 2 3 . 5 1 5 , 4 1 7 2 . 7 1. 3 1 0 0 . 0 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

TABLE 12 
PERCENTAGE DISTRIBUTION^ BY PRIMARY PURPOSE OF STOP 

P r i m a r y P u r p o s e o f S t o p (%) 

R e s t A r e a 
R o u t e 

R e s t 

o r N a p 
E a t i n g 

R e s t -

r o o m 

D r i n k 

i n g 

W a t e r 

R e c r e a 
t i o n 

O t h e r U n k n o w n 
A l l 

S t o p s 

S h a d y S p o t 1 - 5 0 2 2 . 8 2 2 , 6 2 3 , 5 1 5 . 4 1. 7 2 . 7 1. 3 1 0 0 , 0 

S l e e p y H o l l o w 1 - 5 0 2 7 . 5 3 1 , 2 1 7 . 6 1 3 . 9 3 . 1 5 . 7 1 0 1 0 0 , 0 

e t c . e t c . e t c . e t c . e t c . e t c . e t c . e t c . e t c . e t c . 

A v g . 2 4 . 5 3 3 , 0 2 1 , 0 1 4 . 2 2 . 9 3 . 3 1 1 1 0 0 . 0 

' D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

S h a d y S p o t R e s t A r e a 

15 3 0 4 5 6 0 9 0 1 2 0 1 8 0 
( D i s t e i n c e , m i l e s ) 

2 4 0 

( D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y ) 

F i g u r e 1 3 . C u m u l a t i v e p e r c e n t a g e o f v e h i c l e - p a r t i e s b y d i s t a n c e t r a v e l e d s i n c e l a s t s t o p . 
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TABLE 13 
PERCENTAGE DISTRIBUTION^ 

T y p e o f Use^ (%) 

D a y D r i n k 

i n g 

W a t e r 

R e s t -

r o o m s 
T a b l e s & 

B e n c h e s 

S h e l 

t e r s 
N o n e 

U n 

k n o w n 
T o t a l 

W e e k d a y 7 5 . 1 5 2 . 3 3 1 . 0 1 5 . 9 1 1 . 4 1. 0 1 0 0 . 0 
S a t u r d a y 6 9 . 2 5 5 , 7 3 6 , 8 1 4 , 5 1 0 , 9 1. 3 1 0 0 , 0 
S u n d a y 7 1 , 7 6 0 , 2 2 9 . 9 1 3 , 1 1 4 . 1 1 4 1 0 0 , 0 

A v g , 7 3 . 8 5 3 . 9 3 1 . 7 1 5 . 3 1 1 . 7 1. 1 1 0 0 , 0 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

^ P e r c e n t a g e o f v e h i c l e - p a r t i e s s t o p p i n g i n r e s t a r e a w h i c h u s e d d e s i g n a t e d f a c i l i t y . 

P e r c e n t a g e s w i l l n o t a d d t o t o t a l a s o n e v e h i c l e - p a r t y m a y u s e m o r e t h a n o n e f a c i l i t y . 

TABLE 14 
PERCENTAGE DISTRIBUTION^ BY TYPE OF FACILITY USED 

T y p e o f U s e ̂  (%) 

R e s t A r e a R o u t e D r i n k 

i n g 

W a t e r 

R e s t -

R o o m 

T a b l e -

B e n c h 

U n i t s 

S h e l 

t e r s 
N o n e 

U n 

k n o w n T o t a l 

S h a d y S p o t 1 - 5 0 7 3 , 8 5 3 , 9 3 1 . 7 1 5 . 3 1 1 , 7 1. 1 1 0 0 , 0 
S l e e p y H o l l o w 1 - 5 0 6 8 , 0 4 4 . 7 3 0 . 5 1 4 , 6 1 3 , 2 0 , 9 1 0 0 . 0 

e t c . e t c . e t c . e t c . e t c . e t c . e t c . e t c . e t c . 

A v g 7 2 , 1 4 7 . 7 3 0 . 8 1 5 . 1 1 2 , 4 1. 1 1 0 0 , 0 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y , 

^ P e r c e n t a g e o f v e h i c l e - p a r t i e s s t o p p i n g i n r e s t a r e a w h i c h u s e d d e s i g n a t e d f a c i l i t y . 

TABLE 15 
RELATIONSHIP* OF VEHICLE-PARTIES STOPPING DURING 

NOON HOUR TO VEHICLE-PARTIES STOPPING TO EAT, 
SHADY SPOT REST AREA 

D a y 

V e h i c l e -

T o t a l 

S t o p p i n g 

P a r t i e s ( n o , ) 

S t o p p i n g 

t o E a t 

P e r c e n t o f V e h i c l e - P a r t i e s 
S t o p p i n g D u r i n g N o o n H o u r 

t o E a t ^ 

W e e k d a y 1 9 . 2 1 0 , 6 5 5 . 2 
S a t u r d a y 2 6 18 6 9 , 2 
S u n d a y 31 2 3 7 4 , 2 

A v g , 2 1 , 9 1 3 , 4 6 1 , 2 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

• " P o t e n t i a l u s e r s o f t a b l e s a n d b e n c h e s . 
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General Comments.—Summaries of the rest area occupant and interview comments 
should be prepared from the remarks entered at the bottom of the rest area interview 
forms. The daily report of rest area operations made by the study crew chief wi l l also aid 
intheanalysisof the observer comments. As a means of organizing the many diverse com
ments received and shown on the interview forms, it is suggested that extracts of typical 
comments be compiled from the rest area interview forms into four categories: 

1. Favorable occupants comments. 
2. Unfavorable occupants comments. 
3. Favorable observers comments. 
4. Unfavorable observers comments. 

TABLE 16 
RELATIONSHIP* OF VEHICLE-PARTIES STOPPING DURING 

NOON HOUR TO VEHICLE -PARTIES STOPPING TO EAT 
V e h i c l e - • P a r t i e s ( n o . ) P e r c e n t S t o p p i n g t o E a t 

R e s t A r e a R o u t e 
S t o p p i n g 

S t o p p i n g D u r i n g N o o n - H o u r ' ^ 
S t o p p i n g 

t o E a t 

S h a d y S p o t 1 - 5 0 2 1 . 9 1 3 . 4 6 1 . 2 

S l e e p y H o l l o w 1 - 5 0 1 9 . 0 1 2 . 2 6 4 . 2 

e t c . e t c . e t c . e t c . e t c . 

A v g . 2 1 . 4 1 2 . 9 6 0 . 3 

^ D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

^ P o t e n t i a l p e a k t a b l e u s e . 

TABLE 17 
RELATIONSHIP* OF PERSONS USING RESTROOMS TO VEHICLE-PARTIES 

ENTERING REST AREA, SHADY SPOT REST AREA 
N u m b e r o f N u m b e r o f R e s t r o o m U s e 

D a y V e h i c l e - P a r t i e s P e r s o n s U s i n g ( p e r s o n s / v e h i c l e -

E n t e r i n g R e s t A r e a R e s t r o o m s p a r t y ) 

W e e k d a y 1 8 5 2 9 3 1. 6 

S a t u r d a y 2 3 0 3 4 5 1. 5 

S u n d a y 2 4 5 3 7 3 1. 5 

A v g . 2 0 0 3 1 2 1. 6 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

TABLE 18 
RELATIONSHIP* OF PERSONS USING RESTROOMS TO 

VEHICLE-PARTIES ENTERING REST AREA 

N u m b e r o f V e h i c l e -

R e s t A r e a R o u t e P a r t i e s E n t e r i n g 

R e s t A r e a 

N u m b e r o f 

P e r s o n s U s i n g 

R e s t r o o m s 

R e s t r o o m U s e 

( p e r s o n s / v e h i c l e -

p a r t y ) 

S h a d y S p o t 1 - 5 0 2 0 0 3 1 2 1. 6 

S l e e p y H o l l o w 1 - 5 0 1 6 5 2 5 0 1. 5 

e t c . e t c . e t c . e t c . e t c . 

A v g . 1 9 0 2 8 0 1. 6 

D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 



A review of this compilation wi l l 
ordinarily disclose a pattern of typical 
comments, and an evaluation of the data 
then can be made. 

PREPARATION OF REPORT 
The following suggestions for report 

content are intended as a guide only and 
should not be considered as restricting 
the report content. A broad report out
line is shown to indicate a logical order 
of data presentation and report content 
based on the data collection and analysis 
procedures previously described. The 
narrative accompanying the analysis 
tables and charts should summarize the 
most important and significant data, and 
indicate meaningful relationships shown 
by comparison of data at the various 
study sites. 

Suggested Report Outline 
A. Introductory Pages 

Title page 
Preface 

a. Reason for report 
b. Purpose of study 
c. Acknowledgments 

3. Table of Contents 
4. List of Tables and Figures 
5. Introduction 
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TABLE 19 
MEANS* OF LOCATING REST AREA, 

SHADY SPOT REST AREA 

M e a n s 

N u m b e r 

o f 

V e h i c l e s 

S t o p p i n g 

P e r c e n t 

o f 

T o t a l 

R o a d m a p 58 4 . 6 
R o a d s i g n s 6 4 2 5 1 , 0 
P r e v i o u s v i s i t s 4 2 0 3 3 . 3 
O t h e r 1 1 6 9 . 2 

U n d e t e r m i n e d 2 4 1 . 9 

T o t a l 1 , 2 6 0 1 0 0 . 0 

• • D a t a s h o w n f o r e x e m p l a r y p u r p o s e s o n l y . 

B. Conclusions 
State significant conclusions that have been drawn from and are supported by 
findings of the study. Such conclusions might include statements regarding po
tential amounts of use of certain types of rest areas or facilities; the effect of 
rest area location, types of facilities, signing, and design on the amount or 
character of rest area use; the adequacy of existing rest area facilities; 
deductions pertaining to required rest area spacing; and the adequacy of rest 
area maintenance. 

C. Summary of Findii^s 
The summary of findings should include, but not be limited to, the following: 

1. Statements of the average daily number of vehicles and percent of high
way traffic entering the rest areas. 

2. Statements of the average and peak moment accumulations of vehicles 
in the rest areas (number and percents). 

3. Statements regarding the findings of any control conditions on the amount 
and types of rest area use (advance signing vs no advance signing, 
shoulder parking vs no parking, freeway vs expressways, etc.). 

4. Statements of peak periods of rest area use (hour, day of week) and 
relative use during these periods. 
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5. Statements of the average time and distance since last stop and the 
percentage of rest area stops that occur within specified times and 
distances since last stop which are indicative of current policy on rest 
area spacing. 

6. Statements of the amount of rest area use by vehicle type. 
7. Statements of the amount of use of rest area facilities (parking, table-

bench units, restrooms, drinking water, etc.). 
8. Statements regarding primary purposes of rest area stops (percent of 

vehicle-parties stopping for various purposes). 
9. Statements of the average number of persons per vehicle entering the 

rest area and significant differences, it any. 
10. Statements of the proportions of in- and out-of-state vehicle use of rest 

areas (vehicle registration data), 
11. Statements of the proportion of entering rest area vehicle traffic that 

Shady Spot Rest A r e a 

Week Dav of Week 
Beginning- Sun. M on. Tue. Wed. T h u r . F r i . Sat. 

July 2 - 385 396 362 375 389 410 

July 9 468 362 341 321 384 371 460 

July 16 492 372 392 341 362 355 442 

July 23 462 369 382 391 400 425 489 

July 30 441 341 381 361 345 3 67 449 

August 6 497 321 352 339 360 368 -

Sleepy Hollow Res it A r e a 

Week 
Be grinning Sun. Men. Tue . Wed. T h u r . F r i . Sat. 

July 2 - 275 281 306 291 317 392 

July 9 3 67 270 291 269 268 284 381 

July 16 352 286 300 277 287 289 402 

July 23 371 296 2^9 276 274 246 410 

July 30 361 293 301 300 299 266 380 

August 6 349 291 268 294 285 278 -

(Data shown for exemplary purposes only) 

F i g u r e Ih. Rest a r e a t r a f f i c v o l u m e c o u n t summary. 
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stops in the rest area and the primary reasons for not stopping. 
12. Statements regarding occupant attitudes toward rest areas and major 

points of satisfaction and dissatisfaction, 
13, Statements regarding evaluations of operation of the rest areas as de

termined by observers and occupants comments, 

D. Study Methodology 
1, Selection and description of study sites, 
2, Description of data collection. 

E. Analysis 
1. Traffic volumes. 

2, Rest area use. 

F. Case Histories 

G. Appendix 
1. Rest Area Interview Form. 
2. Rest Area Traffic Volume Count Summary (Fig. 14). 
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Appendix A 

STATISTICAL ANALYSIS 
Sample Size Determination 

The purpose in this appendix is to describe a statistical method of estimating the 
sample size required to provide data with sampling errors at or below a given value. 
In other words, what is the sample size necessary so that the proportional sampling 
error of certain statistics wi l l be within a specified range? 

In the instance of rest area studies, it is desirable to ascertain the sample size 
needed to determine the average percent of highway traffic entering the rest area in 
a 24-hour period and the average number of vehicles accumulated during the daily 
peak moment within reasonable accuracy (=*= 10 and ± 20 percent, respectively). 

A standard sample size determination method may be applied as follows: 
If C = allowable proportional error in sample mean; 

P = daily sample percent of highway traffic enterii^ rest area; 
P = average of daily sample percents; 
(T.p = standard deviation of sample percents; 
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to.05 = critical value of t exceeded only 5 times in 100 as obtained from t 
distribution for appropriate number of degrees of freedom; and 

N = number of sample days; 
then, 

to.osCTpy^ C P | = to.05CT„/\ N - 1 (1) 

Solving Eq, 1 for N, 1 + t̂  o.os cr 
N = C^p. (2) 

Eq. 2 may be expressed in raw score form for easy machine calculation as follows: 

A percentage .of traffic P in Eq. 3 would be established from each day's highway 
and rest area traffic recorder counts, and the derived sample percentages P would 
be used in calculating the required sample size. If a larger sample were indicated by 
the required number of days N to achieve the desired accuracy, additional counts 
should be taken. 

The sample evaluation procedure as just described applies to the required sample 
size for determining the average peali-moment vehicle accumulation in the rest area. 
In this instance, the number of vehicles accumulated each day at the peak moment X 
would be substituted for P in Eq. 3, 

^ ^ ^ t ' [ (NSX^) - (SXf ] 
C^(SXf (4) 

The following is an example of the sample size computation applied to peak moment 
vehicle accumulation data for a 7-day sample at an Oregon rest area: Number of Ve
hicles accumulated at peak moment X for each day = 9, 9, 8, 7, 9, 11, and 13; 
L X = 66; C = 0.2; L X ' = 646; X = ^ = 9.429; C T ^ = ^ V N E 3 ^ - (LX)^ = 1.841; 

to.05 = 2 . 247 (6 degrees of freedom); and N = 7. Substituting in Equation 4, 

(2.447)- [7(646) - (66f ] __ i , 9 9 3 ^ . 6.705 
(0.2)^(66)- 174.240 

Thus, 7 days would be sufficient sample size to achieve the desired accuracy of 
±20 percent, 95 times in 100. 

Method of Evaluating Variability of Given Sample 
If a sample of a given size has been obtained, it is desirable to analyze the varia

bility of the data in terms of the relative accuracy of the major statistic derived. To 
determine the variability in terms of expected percent of error, Eq. 1 may be re
arranged for the solution of C, the proportional error of the sample mean, as 

C - ^ - " ^ ^ ^ (5) 
>/N-1(X) 

Here, all components have the same meaning as in Eq. 1 except that X is substi
tuted for P. Applying this equation to the peak moment vehicle accumulation data used 
in the previous example, 

2.447 (1.841) ^ i ^ ^ P ^ g , 
^ ( 9 . 4 2 9 ) 23.101 
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This result is interpreted to mean that the sample average peak-moment vehicle 
accumulation is expected to be within ± 19.5 percent of the true mean, 95 times in 100. 

Stating the variability of the sample in terms of the confidence interval of the 
mean by use of the t-distribution, where n is the population mean; 

X - - ^ * ^ ^ X + - ^ (6) 
V N - 1 

Substituting the components of the example, 2.447 (1.841) ^ ^ ggg 

Substituting in Eq. 6 and rounding to the nearest tenth, the mean of the population can be ex
pected to lie between 7.6 and 11.3, 95 percent of the time. 

Appendix B 

DESCRIPTION OF REST AREA AND RELATED INFORMATION 

Rest Area Date 

1. Highway No. 
Milepomt No. Lanes Lane Width Shoulder Width 

2. General Description of Rest Area (Physical size, geographic location, physical 
features, topography, recreational aspects, visibility from highway). 

3. Inventory of Facilities: 

(a) Restrooms (Number and type). 
(b) Table and bench units (Number and location). 
(c) Cooking facilities (Type, number, and location). 
(d) Parking facilities (Type, number of spaces, size). 
(e) Other facilities (Shelters, drinking fountains, telephones, informational 

signboards, electrical outlets, camp sites, et cetera^umber and type). 

4. Log of signs related to rest area use (rest area signs, sign for nearby State Parks 
or nearby public or private rest area facilities, and regulatory shoulder parking 
signs). 

Sign Milepoint Comments 
(Direction of travel served, miles from 
rest area, size, condition). 

5. Log of Service Stations, Parks, Cities, and other private or Public Rest Areas 
within 15 miles of the study Rest Area, 

Name Location Description 

6. Sketch of Rest Area (Show general plan of rest area in relation to highway, access 
roads, parking, facilities locations). 
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7. Sketch map of rest area (Scale 1" = 1 mile) and surrounding area about five miles 
each side of area. (Obtain from Highway Department maps). 

8. Photographs of rest area. (An aerial photo is desiralbe.) 




