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' SAFETY ROADSIDE REST VEHICLE USE STUDY

THE PROBLEM

Firm criteria for location of safety roadside rests
along the State highway network have been lacking.

Knowledge of how much people use them and the type

of faclilities to provide are also deficient.

The purpose of thils study 1ls to increase knowledge
of roadside rest use 1n order that policy for their
constructlon and a better basis for thelr design
may be formulated.
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FINDINGS '

People do use roadside rests. Their patronage represents their
vote in favor of rest areas. Polled California motorists' opinion
is overwhelmingly favorable to roadside rests.

Relative to passing traffic the number of rest area users is small, about
5% on the average. Yet cumulatively this small percent adds up to
more than 10,000,000 vehicles per year at 8l existing roadside rests.

At an average occupancy of 3 persons per vehicle, a figure established
in prior studies, thisg amounts to over 30,000,000 visitors per year.
By contrast, total paid attendance at all major league baseball games
in the United States.in 1971 was 29,000,000. Cal Expo in all of its
activities had 1,772,000 visitors in 1972, about half of them during
the 20-day fair. Cal Expo has cost $23 million to date. All exXisting
roadside rests, excluding right of way, have cost $11.7 million, 83%
Federally funded.....half the cost, seventeen times the use,

To build or not to build safety roadside rests revolves about the
question, "What is a highway?" A highway is man's structuring of

nature to his own designs in order to facilitate transportation. By

law and by construction policy a highway directs a motorist, whether he
wills or not, in a strictly confined environment. Man needs not only to
drive within this environment, but occasionally to rest from it.

A highway should provide not only for driving upon it, but also for
meeting the needs of those who wish to stop along it. '

257 existing or proposed California Safety Roadside Rest Master Plan

rest areas were studied. Of these, 174 are on a 3,000 mile inter-
connected rural road network, extending between large cities and consisting
mostly of existing or proposed freeways, priority fox construction.

This 3,000 mile network carries a large proportion of California long
distance travel. TIn 1973, 14,500,000,000 vehicle miles of travel will
be developed on this network, 12% of all California travel. Each of

23 smallest states in the union do not have this much travel on all of

their streets, roads and highways.

If the 174 rest areas were all operational in 1973, 27,000,000 vehicles
carrying 81,000,000 persons would use them, Spaced twice as far apart,
these rest areas would serve about half as many persons gince most

people use a rest area to satisfy needs of the moment--not to make planned,

spaced stops. ,44,,4&4?@, Ao Tz ?

A large proportion of rest area use is by the rapidly increasing

number of recreational vehicles. Many of these vehicles provide sleeping
accomodations requiring only a place to park and access to basic facili-
ties. Whether overnight facilities should be provided in rest areas

to accomodate this type of vehicle has not been determined.

The issue of rest area overnight parking is part of the larger
problem of providing for recreational vehicles along roads through-

out the State, particularly in recreational areas, and of protecting

the environment in doing so. A separate study should be made of who
should play what role in the solution of this problem.
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UNADJUSTED USAGE RELATIONSHIPS

Traffic counts are available for 65 eXlsting roadside rests

and for the entire State Highway System. From these traffic
counts 1t is possible to determine the average daily traffic

on the highway as it approaches a roadside rest and the average
dailly traffic using the roadsige rest.

Rest area users have been plotted on the chart at right 1in
order to compare with highway traffic approaching each roadsigde
rest.

Poor correlation exists between the number of rest area users
and the amount of approaching highway traffic. The points

plotted for rural freeway locations, free from the influence
of citles, appear to fall into a fairly consistent pattern,

the X's, and all other plots, the dots, are wldely dispersed.
The smaller amount of traffic using these other locations is
apparently due to the influence of differing characteristics.

In order to predict future réest area use 1t was necessary to
determlne the differing characteristiecs which affect existing
rest area use.
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ACTUAL USE PLOTTED AGAINST THE NUMBER OF CHaRT
VEHICLES ON HIGHWAY APPROACHING REST AREA
» — ISOLATED RURAL FREEWAY R?C',TEOOPOER
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Chart A shows the number of rest area users plotted against the number of
vehicles on the hipghway approaching each existing safety roadside rest. Com-
- parisons with approaching volumes between 10,000 and 50,000 vehicles per day
' were proportionately reduced to a rate per 10,000 and plotted against the
scale at right to illustrate their position relative to the 9% use line.

. Roadside rests on rural fresways, removed from the influence of cities, average
the maximum percent use by approaching traffic, 9% basic use. All other
locations show a smaller percent usage.

The plotted points are widely dispersed and a coefficient of correlation of
only 0.58 out of a possible 1.00 is computed from them.

The low correlation indicates that percent of approaching traffic volume is a
poor predictor of how many vehicles will use a safety roadside rest.

5
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“CHART B

USE PREDICTION BY CLASSIFICATION

The criteria for successful achievement in developing a road-
s8lde rest use prediction system is the degree of consistency
with which the system reproduces actual conditions.

If it is possible to identify characteristics which upon
application simulate actual use, then these same character-
istics may be applied to estimate use of planned roadside
rests.

Characteristics of the 6% existing, counted roadside rests
were analyzed to establish a rest area use classification
system. This system is composed of a series of percentage
factors for estimating the number of potential roadside rest
users in the stream of approaching traffic.

By applying these classification factors it was possibie

to move the black dots and x's of preceding Chart A hori-
zontally left to produce the "best fit" pattern of predicted
versus actual use shown in Chart B.

*67 points ére plotted since the Westley rest areas were
counted both before and after the opening of Route 5 to
Wheeler Rldge...different AADT and traffic characteristics.
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ACTUAL USE PLOTTED AGAINST USE PREDICTED CHART B
BY APPLICATION OF THE CLASSIFICATION FACTORS

x—-|SOLATED RURAL FREEWAY
*~ALL OTHER LOCATIONS

1,000
‘ 2 900 .
L o
-
Q
- < e00 <
n - \o’
w uq
(117
@ 700 2 .
uwl
Q b
a
2 800 .x
@x . / N
gg 500 " B N
2 ~ LA L
& 400 N -
|
2 -
xr - e »
w300 <
2 L
] |
a o
& 100 j’
a‘
' 0

0O 00 200 300 400 500 €00 700 800 900  L00O

AVERAGE DAILY VEMICLES USING ROADSIDE REST ( PREDICTED)

Chart B shows actual versus predicted use for each existing safety roadside
rest.

Predicted use was determined by assipning a classification to each rest area
based upon road type, proximity to cities, geographical location and travel
characteristics. The 9% basic use by appreaching traffic was modified by

. adjustment factors depending upon assigned classification.

With use of the classification factors a coefficient of correlation of 0.97
was achieved. The standard error of estimate of the plotted points is only 14%.

Such close correlation indicates that good use predictions for roadside rests
should result from:

& accurate approaching main line annual average daily traffic

estimation.
¢ successful classification of the roadside rest.
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USE CLASSIFICATION

The California road map at right, with accompanying descrip-
tion, shows the principal elements of the roadslde rest use
classificatlon system.

Use classification factors for the most part vary according
to freeway or nonfreeway, proximity to cities, and geographical
area.

The northern reglonal boundary encompasses all San Francisco
Bay Area citles, Sacramento and Stockton. All Los Angeles
area cities, San Diego, San Bernardino-Riverside and Santa
Barbara-Ventura are included in the south. By definition,
these are "large citles".

Also shown are the edge of the desert and the edge of the
seacost and redwoods vacation area. Reno and Las Vegas,

Nevada, and the Lake Tahoe basin are identified as ma jor

traffic generators. . ‘

The system of classification factors and an example illus-
trating their use is shown to the right of the map.
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Map showing general areas of use classification EXHIBIT C

SAFETY ROADSIDE REST VEHICLE USE CLASSIFICATION FACTORS

BASIC USE of a rest area on an i1s0lated rural freeway 1s by ninc
percent of the approaching traffic.

Under all other conditions the percent use is a fraction of the
basic use,

Percent of
Clasaification Basic Use

Freeway (each separate direction of travel):

A, Isolated rural 100
B, Near small cities : 65
C. Near large citles 4o

Non-freeway {each or toth directions of travel):

P. Isclated rural 8o
E. Near small cities 65
F. Near large cltles : ']

Percent
Modification

Reduction Tactora applicable to above:
G. One roadside rest serving both

directions of freeway travel 65
H, Road In desert area TO
J. HNear competing public stopping places

{parks, etc.) TO
K. Long distance commte route 15
L. Little recreationsl or long distance travel €0

. For example:
L &\ The percent of spproaching mainline traffic which
® Loy would use a rest area on an isolated rural
="\, freeway on the desert serving both
W\R\ directions of travel would be:
N

,"-:-_i.'x.,

9% of Classification A G H
or
.09 x 1.00 x .65 x .70 = L.1%

MAP LEGEND

smmmmm Large cities boundary,
wm wm Regional area boundary.
mmees Desert area boundary.

A

mm o mm Seacoast and redwood area
boundary (competing public
stopping placesi

.

DEFINITIONS

"Near large cities" was defined as inside the
regional boundary, bui outside larpe city
boundaries, Roadside rests showid not be
planned inside the large tities areas, but
are 0.K. on the edge.

TS
fNaar smzll cities" was defined as where 4 Y ... -
rural traffic velume increases appreciably ‘ i .
due to the presence of a lot of local traffic. % 2, g4 "

"long distance commute" may be between large _ ,
cities areas or to and from Nevada cities Q
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SUMMARY TABLE I

Using the classifilcation factor system developed for this
study, an analysis was made of the 257 existing or proposed
roadside rests of the California Safety Roadside Rest Master
Plan. This analysis determined the use vehicles would make
of each roadside rest.

The detalled analysis of each rest area 1is contained in the
appendix. The results of the 257 analyses were summarized
into six eclassification groupilngs, the averages of whilch are
shown in the table at right. :

From this table it may be seen that:

® Rest areas on rural freeways at isolated locations
number 108, the largest single grouping.

e Rest areas on freeways near cities have the most
users, an average of 570 per day per roadside rest
near small cities, 540 near large.

® Rest areas on isolated rural freeways are used by
the highest percent of passing traffic, 7.7 percent
on the average. _

¢ The average number of freeway rest area users, 430,
is more than 3% times the average number for non-
freeways, 120.

® More than 874 of Master Plan rest area use, 26,900,000
vehlcles per year, would be on freeways.

e State highway traffic approaching all roadside rests
studied 1s inecreasing at the rate of 6.5% per year.
This 1s a 40% greater rate than the K.6% per year travel
increase for all streets, roads and highways in
California.

10

www.fastio.com


http://www.fastio.com/

EXHIBIT D

I §diouy JIo0J Sa8su BoJE® 3564 JO qusdsed eFmasae pajudtem ey

-ﬂ@.@ 8T

psutquo? II pus
1eq0K

*dnoaf ur ssede 3sel TTB JOJ 8407 PUBID 3

%5°9 000°00L*0€ 0°¢ 0€€ 009°g 152 SN0¥D TIV
. . sdemapadj-uou {1y
%1°g 000°008°¢ 16 02T ooz‘z 98 IA PUB A ‘AT S4NOHD
) . {go uhmnu *S8BID (O
BL°G 000°002°1 1°¢ 06 054°1 LE 340S8p UT ABMBSIJ-UON| TA
: UOTBOTITEERIY 4 B H
. S8T19T0 9dJde] JO
%1°9 000006 A ooz 009°Y - FAN 11eWE Jesu Aemeadj-~uch| A
(30 3a8d) *ssgid
11e8ap UL J0u fIeJang
%5°S 000°00L°1 9°g 621 006°1 LE ‘peqel0st ‘AMeagj-uoN| AT
sAemMa9d3 11V
%9°9 000°006°92 6°Y otH 008°sg 14T III pue II ‘I S4NO¥D
UOT3BOTJISSRID )
%9°9 000°001°¢ £z o%s 005" €2 92 S9T410 88ae] Jeou Aemsady| III
UOTIBOTITSSETY ¢
946 000°00L L g 048 009 ‘0T LE SOTITO [[BWS JedU ABmaady| IT
UOTIBDITITISSRD ¥
%2 L 000°00T*Y1 IAFA 09¢ 0oL Y 801 Agmpoay {wand pesrIOSI| I
FIVE HIMOWD WWOTOA| MVEL V NI|  Sd¥¥sSnh |vEuy 1598 | GNTINIVA | QUOVHEAY NOILJIHOSHA dNo¥9
0T44v4L INTINIVAW | STIOIHAA | vauy Lsad DNIHOVOHdJV |Syduy IsHY
ONTHOYOUdd Y *YIYY ISEM|J0 INFDUHI Lavy €461 40 HEEWAN IsTd FAISAYOM AIFAYS

dO0Y¥D YIUY ISHY X9 SATOTHEA HOVHHAY 40 XUVWWIS

AQNLs ¥sn FTIOIHEA LSHM FATSAYOH ALIAVS

I #IdVL

EYVHRRS

11

www . fastio.com

ClibhPDF -


http://www.fastio.com/

" EXHIBIT E
' SUMMARY TABLE Il

The six classificatlon groupings into which the 257 Master
Plan roadside rests were divided vary a great deal in use by
time of the year and by type of vehicle.

The averages at right show that a typical high volume day
in the summer (10th highest day) can have twice as many
rest area users as the average day of the year.

A typical high volume hour in the summer (30th peak hour)
‘can have up to 28% as many rest area users as the average
day of the year,

All trucks and all autos and pickups pulling traillers are
defined as lengthy vehicles. These bulky, often difficult-
to-maneuver vehlcles comprise about 204 of rest area users
and require more parking space. Trucks are present more on
week days than weekends, autos and pickups pulling trailer
vice versa.

Recreational vehlcles are defined as autos and plckups

pulling trallers* (once again) and campers, camper-shelled
plckups, motor homes, minibus campers, etc. Most recreational
vehicles in a roadside rest appear to use the truck parking
areas, campers often parking two in a single truck parking
stall.

- Recreational vehicles and trucks comprise less than 50% of
rest area users on an average day but they represent more,
often considerably more, than 50% on a high-volume day.

* A few autos and pickups pulling trailers are used for
other than recreatlonal purposes.
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EXHIBIT F =~ " PRIORITY NETWORK
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The north and south regional boundaries, those of the large
cities, and the Nevada traffic generators are shown on

this 'map to aid in understanding the heavily-accented

road networlk. :

This 3,000-mile road network has 174 California Safety
Roadside Rest:Master Plan rest areas. These rest areas
would serve about 27,000,000 vehicles per year if all
were in use in 1973.

Conclusions which may be drawn concerning their road network
are: ’

e Based upon its status as freeway, the number of
persons who would use its rest areas and continuity
of rest area spacing for long-distance travellers,
the road network shown on this map should be consi-
dered priority for roadside rest construction.

® Priority among rest areas within this network should
be based upon the greatest number of estimated users
except when conditions encountered in planning may
occasionally .require priority shifts.

This road network is composed entirely of freeways except

for some portions not yet constructed as freeway and four short
route segments that would serve in conjunction with freeways
to provide continuity of rest area spacing for long~distance
travellers. ’

Roadside restsjon freeways are important because freeways
have different characteristics than any other type of road:

° Freeways carry 50% of rural State highway travel
and 30% of all California rural travel, regardless
of road jurisdiction.

e Freeways carry most of the long dilstance travel in
Callfornla over long, often boring miles and their
drlvers need to take a '"break" ocecasionally.

e Many millions more drivers would use freeway roadside
rests than those on any other type of road.

e TFreeway speeds are faster.

® Freeway shoulders are highly structured and of
standardized width which seldom provide safe
stopping opportunities,

e As revealed by traffic volume and recreational vehilcle
growth rates, people are increasingly using freeways
to reach recreatlonal areas,.

o Freeways carry most out-of-state traffic and present
an image of California to lncoming motorists.

1l
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Map showing the road network where the highest _
incidence of safety roadside rest use would oceur, EXHIB'T F

SARETY ROADSIDE REST VEHICLE USE CLASSIFICATION FACTORS

BASIC USE of a reat area on an 1sclated rural freeway 1s by nine
percent of the approaching traffic,

Under all other conditions the percent use 1s a fraction of the

basic use,
Percnnt of
Classification Bgaic Use
Freeway (each separate direction of travel):
A. Iaclated rural 100
B. Near small citles
C. Near iarge cities ko
Non-freeway (each or both directions of travel):
D, Isolated rural 8o
E. Near small cities 65
F. Near large cities ho
Fercent

Modirication
Reduction factora applicable to above:
G. One roadside rest serving both
directions of freeway travel 65
H. Road In desert ares T0
J. Near competing public atopping pleces

{pariks, etc.) T0
K. Long distance commite route 75

L. Little recreational or long distance travel 60

NOTE:

Several roadside rests on conventicnal
highway portions of Routes 15, 50, 58
and 101 which are destined to become
freeway are included in the freeway
category for study purposes.

MAP LECEND
smmmet Tsolated rural freeway,
or near smell cities.

= m = Isolated rural freeway
(long distance commte).

seeee Proeway near large cities. -

A

wm soe Non-freeways providing continuity
of rest ares specing for long-
distence travellers.

E . il L\
oo

CONCLUSICNS CONCERNING 'I'HIS‘ ROAD NETWORK

Based upon its status as freeway, the number of persons
who would use its rest areas and continuity of rest
area spacing for long-distance travellers, the road
network shown on this map should be considered priority
for rcadside rest construction,

Priority among rest areas within this network should be
based upon the greatest number of estlimated users
except wher conditions encountered in planning may
occasionally require prierity shifts,
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COMMENT G

TYPE OF USE

Traffic which uses a roadside rest is different from other
traffic on the road.

Long vehicles, bulky vehicles, vehicles pulling trailers,
and those which carry loads lashed upon or about them
represent 40% to 50% of a roadside rest users.

Recreatioconal vehicles approaching a rest area are 2% times
more likely to stop than the average vehlcle. Trucks often
stop 2 times more frequently.

Roadside rest traffic fluctuates 35% more than highway maln
line traffic seasonally, from winter to summer. Weekend

use is far heavier than weekday use. Depending upon location,
recreatlonal vehicles are 3 to 6 times more likely to be
using rest areas during a summertime weekend than during

the average day of the year.

The percent of peak period traffic using a roadside rest
wlll be 20% to 25% higher than the corresponding percent
for those vehicles passing by on the road. Apparently
more drivers seek relief from driving under conditions of
traffic congestion.
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AMOUNT OF USE

A roadslde rest cannot be compared with a parking lot to
gauge its amount of use. Parking lots often seem rather
full, roadside rests rather empty.

However, the fturnover rate, or changing occupancy of a
parking stall, is much greater in a rest area. Most persons
stop in a roadside rest for only a few minutes,

Turnover rates of more than 5 times in a hour have been
. commonly recorded durlng peak occupancy perlods., This
. assumes constant 100% occupancy of each parking stall.

By contrast, in the year 1972 the City of Sacramento's
seven busliest downtown parking lots and garages served
a dally average of 4,938 vehicles for a turnover rate

of 1.2 vehlcles per day.

These seven parking facilitles in 1972 served the following
number of motor vehlcles:

Annual Total Park- Vehlcles Per

Parking Faclillty Vehicles ing Stalls Stall Per Year
1. 1lth and I Streets 438,640 958 458
2. 7th and L Streets 374,468 578 648
3. 4th and L Streets 348,625 604 57T
4, 6th and L Streets 248,610 1,220 204
5. 1lith and I Streets 242,044 641 378
6. 13th and I Streets 93,492 205 456
7. 14th and H Streets 61,520 167 368

TOTAL 1,807,399 4,373 AVERAGE - 441

By contrast, during 1973 California's seven buslest roadside
rests will serve the following number of motor vehiecles:

: Annual Total Park- Vehicles Per

Rest Area Vehicles ing Stalls Stall Per Year
1. Fontana, WB 345,000 30 11,500
2. Wildwood, EB 266,000 26 10,230
- 3. @Gavin Canyon, SB 263,000 22 11,950
4. Dunnigan, SB 257,000 31 8,290
_ 5. Brookside, WB 245,000 30 8,170
- 6. Hunter Hill, WB 234,000 40 5,850
7. Red Bluff, SB 226,000 _e7 8,370

TOTAL 1,836,000 206 AVERAGE 9,190
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SAFETY CONSIDERATIONS

Along any road and among its drivers hundreds of conditlions
exlist which individually or in combination could be the
precipitating cause of a traffic accldent.

Past studies have shown that'it i1s not possible to isolate
the presence or absence of safety roadside rests from myriad
other circumstances to state with assurance the degree they

contribute to.traffic safety. However, reductlon of traffic

acecldents on rural freeways remains a goal o be achieved
by constant effort on numerous fronts.

Some pertinent accident statlsties for the year 1971 are:

CALIFORNIA RURAL FREEWAY ACCIDENTS IN 1971

Property
- Reason Fatal Injury Damage Only Total
All reasons 303 3,747 6,136 10,186
a o _ of these:
Asleep or fatigued 28 | 370 348 T46
Hit parked.vehicle 14 89 | - 124 227

and for contrast:

CALIFORNIA'RURAL CONVENTIONAL STATE HIGHWAY ACCIDENTS IN 1971

Property
Reason Fatal Injury Damage Only Total
All reasons 77 11,184 16,794 28,755
‘ | of these:
Asleep or fatigued 23 - 281 226 . 530
Hit parked vehicle 3 85 274 362

Tired, nonalert drivers are a danger to themselves and to
others on any type of road.

Although travel 1s about equal for California rural freeways
and for conventional State highways, accidents are greatly
reduced on the freeways. But the point to be made here is
that accldents by tired, nonalert drivers are not less on
freeways. Certainly if more freeway drivers were able to
stop to stretch and relax, their accident number should
decline,

18
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COMMENT J

REST AREA SPACING

The very foundation of this Safety Roadside Rest Vehicle Use
Study is the conclusion reached from analysis of available
evidence that only a minor percent of the passing traffic
stops at a roadside rest.

Roadside rests spaced either relatively close together along
a route or many miles apart in isolated locations attract a
comparable percent of passing traffic.

Differing degree of use from one roadside rest to another are
not assignable to close or far gpacing of rest areas, but to

.other causes. Chief among these other causes is proximity to

cities with corresponding build up of local traffic which
results in a decrease in percent of rest area users, but an
increasgse in their number.

There has been the contention that roadside rest spacing can be
related to desired trip length between stops and to frequency
of stops by long distance travelers. Thinking has been that if
a person stops at one rest area he will not have to stop again
until a given number of miles or a certain amount of time has
passed. Then provision should be made for him to stop again.

The average roadside rest on isolated rural freeways or rural
freeways near small cities serves about 7% of passing traffic.
Prior studies indicate that most roadside rest stops are to
satisfy needs of the moment. It defies rational thought that

the same 7 out of 100 drivers who had needs of the moment at one
roadside rest will once again have them 30 or 40 or 60 miles down
the road and the other 93 drivers will not. -

On the other hand, if stopping again at the next rest area down
the road is purely according to the laws of probability, only
one chance in 15 exists that one of the prior rest area's 7
drivers will stop again, one chance in 500 that two will, one
in 14,500 that three will etc. All others stopping would not
have stopped at the prior roadside rest.

The probability theory explanation of rest area stops is far

more credible than the planned stop theory or that a small segment
of passing traffic, only the long distance traveler, will be
inclined to avail himself of roadside rest services every so many
measured miles and all other travelers will not.

19
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If 7% of passing traffic stops at rest areas with 30-mile

apart spacing and the same percent at rest areas with 60-mile
apart spacing, then a statewide network of roadside rests with
the latter spacing would serve about half as many people as one
~with the former.

The effect of closer than 30-mile apart spacing is unknown.
However, the magnitude of funding and the availability of land,
water, and other resources could preclude closer spacing at many
locations even if closer spacing seemed otherwise desirable.
Should the situation occur where existing rest areas along a route
have reached capacity and cannot be enlarged, then adding new
roadside rests at intermediate points might be an alternative.

- The fact that the existing rest areas on Interstate 5 from Dunnigan
‘northward are not only more numerous and more closely spaced
than on other routes,but also attract the same or a greater percent
- of passing traffic than scattered rest areas elsewhere, is evidence
that close spacing does not diminish the percent of users. For a
driver to frequently see regularly spaced roadside rests and have
confidence that the next one will be not far down the road may well
be the roadside rest program's best advertisement.

20
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COMMENT K

DESIGN CONSIDERATIONS

A single roadside rest serving both directions of traffic

at a freeway interchange receives only 65% as much use ag two

rest areas, one on either side of the freeway. Perhaps this

is due to the real or anticipated difficulty of negotiating

tighter turns at ramp terminals or to reduced likelihood of the .
approaching motorist actually seeing the rest area. Where possible,
a rest area visible to the approaching motorisgt with east-to-

' negotiate ramps should be designed.

Roadside rests on rural two-lane roads receive only 80% as much

use as those on rural freeways, other factors being equal. Perhaps
this is because all such units observed were on one side of the
road, but serving both directions of traffic and some drivers are
reluctant to make left turns against opposing traffic. Regardless
of the reason, it is doubtful that building rest areas on two sides
of low volume two-lane roads could be justified in hopes of a
possible slight increase in the number of users.

Some roadside rests have been built an freeways at the edge of large
cities for inbound traffic only. This study indicates that rest areas
ocutbound at these same locations should receive generally equal use.
Sometimes an imbalance of rest area use by direction of travel does
exist but the difference in number of users is relatively small.
Evidence is inconclusive that any directional difference can be
assigned to inbound-outbound considerations.

However, the directional volume of traffic is the important element
in determining roadside rest peak day and peak hour traffic volumes.
Traffic outbound from large cities often peaks on Friday, inbound

on Sunday. Truck traffic may peak on a different day than total
vehicle traffic. It is important to determine peak period traffic
since it must be accomodated for the roadside rest to function safely
and adequately. Capacity requirements for each roadside rest are to
be derived from the thirtieth peak hour. '

Since peak periods vary from one day of the week to the next, one
vehicle type to the next and will be influenced by differing lengths

of stay of vehicles in the rest area it is necessary to strike the best
balance among these variable factors in order to determine adequate
capacity for peak period roadside rest use.

It is also necessary to anticipate short surges of user traffic
increase during the thirtieth peak hour since traffic does not arrive
at the rest area at evenly spaced intervals during an hour. A study
to reveal the magnitude of these surges reveals that a standard
deviation of 15% may be anticipated during high-volume hours hours

in the rest area. Therefore an adjustment of two standard deviations,
30%, will compensate for most peak-period surges. ‘
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In order to determine the effect of trucks upon rest area
capacity, two conditions must be taken into account:

1. It is known that the percentage of trucks stopping
at a rest area may be double that of approaching
traffic, but such a low degree of confidence may
be had in attempts to predict at which rest areas
this will be true, double the number should be
assumed for all rest areas. The detailed rest
area listing in Appendix II identifies those rest
areas where this assumption has already been made.

2. The peak hour for trucks was assumed in this study,
too crudely, to be the same as for total vehicles
since truck numbers were guite small. In fact,
trucks during the thirtieth peak hour will be half
or less the number computed in Appendix II. More
accurate results will be obtained if a factor of
0.5 is applied.

It can be readily seen that the above two conditions under normal
circumstarices will offset each other.

Two kinds of parking stalls are identified--long stalls for trucks,

autos with trailer and bulky campers and motor homes and short stalls

for other vehicles. While not entirely true, it will be assumed that all
types of campers use long stalls and park two to each stall. This will
help allow for the increasing proportion of these types of vehicles

over the years.

A turnover rate of four times during the thirtieth peak hour may be
assumed. Turnover rates of more than five times have been commonly
observed during peak hours, but the average turnover rate has been recorded
clogser to three times per hour....four times should be a reasonable figure
to assume. :

Observing the foremerntioned conditions, the following set of
computations will determine roadside rest capacity making use of the
thirtieth peak hour data detailed in Appendix ITI:

1. Each roadside rest total parking stall reguirement is
determined from the rest area total vehicle thirtieth
peak hour volume:

-

A. Mualtiply by 1.30 to compensate for short surges¥*

B. Multiply by 0.25 for turnover rate*

¢. Round the result to the next highest whole number
" and add 1

*#It is apparent that 1, A and B will produce a combined factor
of 0.325 for computation. This also will be true for 2, C and D.
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The result is the total number of parking stalls.

2. To determine the number of long parking stalls:
- - A. If the truck number has been doubled, halve it:
- otherwise Aaccept the truck number during the
thirtieth peak hour.

B. To the truck number add thirtieth peak hour autos

- with trailer and one half the camper and motor home
' wvalue (to 0.5 vehicles).
C. Multiply B, above, by 1.30 to compensate for short
surgesg.*

D. Multiply B above by 0.25 for turnover rate.*
E. Round the result to the next highest whole number.

3. To determine the number of short parking stalls:
A. Subtract the number of long stalls from total
stalls,

Using Appendix II location number 3, Camp Roberts, southbound
~direction, as an illustration: :

l. Rest area total vehicle thirtieth peak hour = 98
A. times 1.30 127.4

B. times 0.25 31.9 .

C. rounded, +1, = 33 total stalls

A.

noi

one-half of doubled truck number = 9 :
B. Plus 10 autos with trailer,plus 30 X 0.5
campers = 34,0 ,
C. times 1.30 = 44,2
D. times 0.25 = 1]1.1
E. rounded = 12 long stalls

3. A. 33 - 12 = 21 short stalls

The number of parking stalls in actual operation at this rest area
is 28 total, 7 long, 21 short,

Ifthe year of construction is later than 1973, the number of parking
stalls must be advanced to construction year at the short term annual
growth rate provided in Appendix II. '

If the desire is to provide for adequate capacity beyond the first

year of operation, traffic growth to whatever design year is chosen
- must be accounted for. The short-term annual growth of Appendix II

should not be used; rather long-term growth should. be pbtained

from the district.

¢

It is expected that the number of parking stalls of each type will
often differ somewhat in design from the number computed due to space

availability and design layout. Probably a minimum number of short
stalls and long stalls should be established for low volume rest areas.
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RECREATIONAL VEHICLES

California traffic counts indicate that from the years 1969
to 1971 campers, camper-shelled pickups, motor homes, minibus
campers, etc., increased at least 15% per year. National
statistics show that the number of recreational vehicles,
including travel trailers and camping trailers, increased
10% to 20% per year in the decade prior to 1971; 1972 sales
were up sharply from 1971.

Use of recreational vehicles enables vacationers and retirees to
lead a nomadic type of life, traveling new roads, visiting new areas.
Drivers of these vehicles are attracted to the seashore, lakes,
~rivers, parks, forests, mountains and desert lands of california.

They use State highways to get to the recreation areas, lesser

roads within these areas and they stop along the road. They stop

to picnic or to camp at public and private campgrounds and trailer
parks. They alsoc stop on road shoulders, in turnouts, at unauthorized
places on public lands, illegally on private lands, along city streets,
in supermarket parking lots and in roadside rest areas.

Humans with human needs, the tax-paying public, pexsons using
recreation vehicles represent a large and growing segment of
California population., These people are on wheels; much of their
- time they spend enrocute. Not too often do they stop at motels and
restaurants, But their need for convenience ig no less than those
who do so. They need places to safely and conveniently stop.

Proper facilities are provided at many places where recreationists
wish to stop, at trip termini in recreation areas and at a growing
number of private campgrounds along major routes. These facilities
often cannot accomodate periods of peak demand. Along the remaining
roads of the State leading to and from recreation areas, public or
private . for-pay stopping areas are scarce and signs "POSTED, NO
TRESPASSING" ubiquitous.

Uncontrolled, unprovided for, many recreational vehicle drivers will
find their own stopping places. This can lead to desecration and
pollution of public lands, invasion of private property and creation
-of a hazard when stops are made on road shoulders. The problem is
growing, not diminishing.

It would seem that a number of groups have some degree of interest
in the enroute recreational vehicle:

GROUP INTEREST

Division of Highways Safe and orderly movement of traffic;
preservation of the roadside environment

Parks and Recreation Provision for the recreationist

" Department of Conservation Natural resources preservation

2k
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GROUP " INTEREST

Local Road Departments Safe and orderly movement of traffic;
preservation of the roadside environment

U.S. Forest Service ‘ Provision for the recreationist and
natural resources preservation

Law Enforcement Agencies Protection of individuals and
property rights

Private Campground Operators Legitimate profit
Recreation Travel Clubs Statement of needs and servicésrequired

Along freeways, in addition to conventional roadside rest facilities
there may be a need to provide for overnighters. Along lesser highways
and roads a different type of facility may be in order providing

for overnighters, but also able to accomodate the casual stopper.

A joint investigation appears to be in order to consider a program
for and assess the impact of along-the-conventional-road public
stopping areas and freeway overnight facilities. The numerous
interested groups should have their opinions and needs represented,
areas of responsibility agreed upon and site location criteria,
standards, ways and means defined.
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TRAFFIC VOLUME TIME-PATTERN RELATIONSHIPS
1. THE BASIC ELEMENTS OF TIME

MULTIDLES OF 24 HIOURS COMPOSITION OF DAV
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3. P FACTOR COMPUTATION HOURLY VOLUME:

{far a given location}
Y= A(L+RI)(F)
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Traffic volumes at any given highway location fluctuate in a reasonably consistent factor varies. Each unit of change in the R factor (expressed in hundreths) is
[ manner. " In any given 12-month period they vary by month of the year, by day of accompanied by a corresponding shift in the position that each month bears in
the week and by hour of the day. The fluctuation pattern fairly well repeats itself relation to AADT. The degree of shift per unit of R factor is a constant value
the following year, such pattem differences as exist being largely assignable to peculiar to each manth termed the | {increment} factor.

random variation and to normal growth in traffic volume.
Each day may be divided into uniform component segments. The proportion of the

The 84 daily traffic volumes of the. day-of-week by month-of-year time-pattern days total traffic in each of these segments is called the P {partion-of-day} factor,

matrix are related to AADT by a ratio, the L {level} factor, The average of the the P factor daily sum being 1.000. P factors generatly differ little by month of

summer and the winter L factor is the annual L factor, and the summer minus the the year but they often differ a great deal among comparable time-periods on dif-

winter L factor is the R (range) factar for each day of the week. ferent days of the week, hence they are determined separately for each average
day-of-the-week. 60-minute recorded counts are generally used for P factor com-

The curve pattem formed by annual fluctuation between summer and winter traffic putatian.

volume is generally cansistent from one place to another to the extent that the .

volume for each month of the year tends to retain its position in the pattern rela- Traffic volume, the time-pattem factors and traffic volume growth trend are related

tive to those of all other months, but varies in its departure from AADT as the R " by time-pattern formula.
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APPENDIX I

STUDY METHODS

Basic Approach: In order to predict how future safety roadside
rests would be used, facts were accumulated about how
existing rest areas are used. This data was analyzed, pre-
dictive relationships developed, and use predictions made
for roadside rests statewide.

Data Available: A large amount of information exists concerning
California roadside rests:

1. Traffic counts of vehicles entering safety
- roadside rests were available for 65 rest

areas scattered throughout California, often
many counts at a given rest. Traffic counts
of highway traffic approaching rest areas are
available statewide, It was necessary to
determine relationships between rest area users
and traffic approaching the rest area so the
latter could be used to predict the former.

2. ° All 257 rest areas contained in the California
Safety Roadside Rest Master Plan were selected
as the basis for this study.

36 Fourteen rest areas had vehicle classification
information available, some in great detail
and with a four-year history.

4. Seasonal, daily, and hourly fluctuation in rest
area traffic volume and that of their approaching
highways was analyzed and applied by use of the time
pattern formula, V = A(L+RI)P, a proven standard,
(see illustration). Symbols are:

V - Any given daily traffic volume.
A - Annual average dalily traffic.

L - Level (ratio) of any given daily traffic
volume or combination of daily traffic volumes
to A. '

R - Range, the difference between the I, of the six
summer months, May through October, and the L.
of the six winter months.

I - A constant value which measures seasonal
variation, different for each month of the year,
different by cla551f1cat10n of vehicle.
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P - Portion of the day. That proportion any
period of time is of the day which contains
ite 1In this study P is used to obtain peak-
hour data.

5. Extensive motorist opinion and rest area use
statistics are available from a number of prioxr
studies. :

Relationships studied: A lot of diverse relationships combine
to affect the use of a safety roadside rest. Usage varies
from: '

l. 'One type of road to the next
2. One part of the State to another

3. One time ofrthe year, day of week or hour
of the day to another

4, One year to the next

5. One class of vehicle to another

6. During peak periods by direction of travel

Time pattern relationships, rates, proportions and classi-
fication groupings were established for approaching main line
and rest area total vehicles, autog with trailer, campers

and trucks. Specifically:

1. For main line traffic approaching each rest
area:

(a) Total vehicle A, L, R,and P Faétors.
(b) Total vehicle growth trend rate .

(¢} Day of the week which has the peak
directional traffic volume for total
vehicles. : :

(d) Truck L. and R Factors.

() Auto with traliler I and R Factors.

(£} Camper time pattern factors. These were
assumed to be identical to those of auto
with trailer.

(g} All vehicle classes were assumed to have
the same P Factor as total vehicles.

(h) Annual average proportion of trucks to total
vehlcles and the truck axle classification,
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i. Annual average proportion of autos
with trailers to total vehicles.

For rest areas in relation to approaching main line
traffic:

(a) Total vehicle time pattern factors:

{1} Rest area L's are accepted as being
the same as the main line.

(2) Rest area R's are 30% greater.
{3). Rest area P's are 20% greater.

(b} Auto with trailer and camper time-pattern factors
in relation to those for total vehicle:

(1) BAuto with trailer and camper L = 3(L-1)+1 for

total vehicles.

(2) Auto with trailer and camper R's are 250%
greater,

(3) Auto with trailer and camper P's are
accepted as being the same.

(¢l Truck L. and R Factors were widely available through-

out the State and were assumed to be the same for
both rest area and approaching main line trucks.
Truck P Factors are accepted as being the same as
for total vehicles.

{(d) The proportion of approaching main line autos-with-

trailer and campers which use rest areas.

(e) The proportion of approaching main line trucks which

use rest areas . |

Miscellaneous relationships established:

(a) The proportion of autos with trailer pulling a
one-axle versus a two-—axle trailer.

(bl For each rest area which has been counted, the
extra axle adjustment for trucks and auto with
trailer. {Road tube traffic counters count only
pairs of axles--not vehicles).

(¢) The changing proportion of autos pulling trailer
- to total vehicle volume over the years.
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() Recent growth trends in cémper appearance
on the highway..

{e) The relationship between autos pulling trailer
to campers so that the number of the former
on the highway can be used to predict the latter.

(f) From available manual classification counts
the 16 hour July Monday proportion of autos
with trailer was related to the annual average
propgrtion by time-pattern factors.

(g) The 10th peak day is understood to be the
average of each summer weekend high day plus
three or four other weekend high days during
the year,

(h) The 30th peak hour is understood to be a high
- volume hour on the 10th peak day.

Traffic volume computations: A sequential series of data entries

and computations produced vehicle use estimates for each of
the 257 Master Plan roadside rests:

l.

www . fastio.com

Main 1ine AADT's were determined for the vyear
1973 by analyzing each twelve-year growth trend
plotted on a graph.

The day of the week with the highsst approaching
main line traffic volume was determined.

The main line I and R Factors were recorded for
the high day of the week.

The safety roadside rest vehicle use classification
deemed most appropriste for each rest area was assigned.

By applying appropriate classification percentage
factors to the main line AADT, rest area total vehicle
AADT was determined. '

Rest area auto with trailer AADT was determined using
an annual average percentage of total vehicle AADT,

Rest area camper AADT was determined using -a percent of
auto with trailer aapT.

Each roadside rest was classified according to anticipated
degree of truck use.

Using the percent of trucks in the approaching traffic
stream and the truck use classification, truck AADT was
determined. '
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The L and R. Fad¢tors for approaching main line traffic

on the high volume day of the week were used to determine
for each rest area:

(a) A total vehicle L equal to the main line I, Factor
and an R at 1.35 times the main line R Factor.

(b) An auto with trailer and camper L Factor equal
to 3(-1)+1 that of the main line and an R at
2.5 times the main line R Factor.

Truck L and R Factors were established either from
data available at each site, or by applying L and R
Factors from nearby or typical locations.

An I Factor of 1.00%* was used to compute the 10th
highest day volume for:

(a) Total vehicles
(b) Autos with trailer
(¢) Campers.

An I Factor of 0.65*% was used for trucks. The timer
pattern formula, V = A(L+RI), was used for computation.

The peak hour P Factor for approaching main line traffic
on the high volume day of the week was determined.

Rest area P Factors 1.20 times those of the main line
were applied to the 10th highest day volume in order to
produce the 30th peak hour volume for:

(a) Total vehicles

(b} Autos with trailer
(c) Campers

{d) Trucks

Annual average day, 10th highest day and 30th peak
hour volumes for total vehicles, autos with trailer,
campers, and trucks were copied onto the final report
form, From these volumes:

{a) BAutos with trailer and trucks were summed
to determine total lengthy vehicles.

(b) Autos with trailer, campers and motor homes were
summed to determine total recreational vehicles.

*With a negative R Factor, the I Factor for
total vehiclegs is -0.53 and for trucks-0.65.
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(c) Annual average daily traffic was multiplied
by 365 to determine rest area vehicle use for
a year,

(d) 1973 AADT and the annual growth rate of traffic
on the approaching main line were copied from
the growth trend graphs for additional information.

(e) Traffic volumes for the 257 roadside rests were
summarized by:

(1) six logical groupings
(2) Freeway and conventional road
(3) All 257 rest areas studied

Post-Computation editing adjustments: Arithmetic computation which
depends upon the interaction of a large number of independent
empirical relationships freguently produces results which are
disproportionate when compared with other data with which
they shouldbear a reasonable relationship.

Traffic volume estimates for each of the 257 roadside rests
studied were compared with traffic counts where available,
and with other rest areas along the same route, or of a
similar use classification. Numerous adjustments were made
to make the volumes more compatible:

1, Some use classifications were changed to produce
more realistic-appearing volumes.

2. ¥For the 65 locations where traffic counts were
available, traffic volumes are based upon counts
rather than use clagsification egtimates.

3. Systematic screening was performed for suspicious
basic computation values. Those isolated were checked
against additional data. The basic computation values are:

(2) AADT

(b) High volume day of the week

(c) Each main line and regt area L Factor
(@) Each main line and rest area R Factor
(¢) The degree of truck use anticipated
(£) Main line auto with trailer percent
(g) Main line P Factor

(h) Growth trend

Sometimes a value, particularly an L or R Factor
was summarily rejected and replaced to make it more
compatible with companion data.
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Rest area estimated AADT, 10th highest day and
30th peak hour volumes for total -vehicleg, autos
with trailer, campers, and trucks were checked:

(a) To make sure total vehicle volume and its
component volumes were compatible.,

(b} To verify that volumes bore a reasonable
relationship along a route or among similar
use classifications.

(c) To insure that the 1l0th highest day was harmonious
with the annual average day volumes.

Apparent volume magnitude discrepancies could often

be remedied by adjusting basic computation values
slightly, particularly the main line auto with trailer
percent. Where this was not possible, volumes were
sometimes reconciled arbitrarily. '
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