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FOREWORD

The accident described in this report has been designated a mjer
accident by the National Trangportation Sataty Board under the criteria
established in the Safety Board's requlations,

The report 1s based on facts obtained from an invastigation by the
Safety Board. Information used in the report was recefved from the
California Department of Transportation, the California Highway Patrol,
and the Foderal Highway Administration,

The concliusions, the determination of prwbable cause, and the
recormmendations are those of the Safety Board.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, . €. 20594

HIGHWAY ACCIDENT REPORT
Noveimber 5, 1975

MULTIPLE-VEHICLE COLLISIONS IN FOG,
NEAR CORONA, CALIFORNIA,
FEBRUARY 28, 197§

SYNGPSIS

On February 28, 1975, at 7:40 a.m., P.d.t., the first of a serles of
multipie-vehizle collisions occurred on State Koute 91 near Corona,
California. The collisions occurred in fog. Perstornel of the California
Highway Patrol had started to escort some vehicles through the ¥og in
convoys when the collisions occurred. The wehicles in the conveoys were
not inwived in the serious collisions,

The highway was closed for about 4 hours. There wer: no fatalities.
Twenty-three persons were injured, 6 of whom were hospitaized. About
60 automobiles and 24 conmercial trucks were involved. Fire bagan when
a truck struck an automobile.

The Mational Transportation Safety Board deteimines taat the probable
cause of the collisions was the penetration of vehicles inuo foy at speeds
which were too high for the visibility conditions. The drivers had no

advance information to warn them of the fog's seveirity and a reduced speed
1imi ¢ had not been postaed.

FACTS
The Acclidants

At 7:30 3 . on February 28, 1975, a California Hiyhway Patrol (CHP)
officer patroiling on State Route 91 in Corona, California, advised CH?
headquarters that visibility was dmpging 10 between 3% and 50 feet, and
that about 4 miles of freeway, firom the Orange County line 10 Maple Street

in Corona, weve affected by & dense fog., Two CHP units in the area began
to uscort vehicles through the fog. A thi~d CHP unit jolned 1n the opera-
tion, and convoys were conducted both easibound and westbound belween the
Orange County line and Main Street, Covona-~-a distance of €6.34 miles.




At 7:40 a.m., a muitiple-vehicle collision occurred on the westbound
lanes of State Route 91 near Covona. About 10 minutes later, a second
miltiple-vehicle collision occurred on the eastbound lanes. These acci-
dents occurred in the vicinity of milepost 3.5, Serfas Club Lrive. (See
Fi?ure 1.} Another collisfon occurred on the eastbound lanes batween
mileposts 4 and 5 and another un the westbound Tanes at milepnst 1.7, One of
the series of collisions occurred on the westbound lanes and involved 30
vehicles; most of the collisions fnvolved 3 to & vehicles, (See Figures 2,
3, and 4.L These coliisions involved vehicles which were not in convoys.

Most of the drivers involved in the collisions were not aware of the convoys.

The collisions {nvolved 60 automobiles and 24 commercial trucks. Many
vehicles were destroyed, and the remainder were damaged. A fire arupted
when a truck struck an automodile. Therm were no fatalities resulting from
ghedcollisions. Twenty-three parsons were injured, 6 of whom were hospi tal -

zad.

A unét leading a westbound conwy was involved in a collfsion at
8 a.m., L1t thare were no reporis of nersonal injury or vehicle dupuge
the ind. r.4uals and vehicles in that Eonvoy. Thg cgnvoywas lravé ?ﬁg §
20 mph, 2id the CHP officer in the lead sar was looking to his left to
s}g??l *n automobile atlempting to pass him when he ran into a vehicle shead
of hin,

Accident Site

In the area of the ¢ollisions, State Route 91 consists of eight 12~foot
lanes (four sastbound and four westbound) separated by a 24-foot grass median.
Adjacent to the median in each direction of travel is ar 11-fout paved emayr-
gancy stopping lane. On the outer edges of the highway are 10-foot paved
shoulders. Westbound, the higway follows a 4,600-foot-radius curve to the
right with a 0.39 percent downgrade. From the eastemn edge of the city
limits of Corona to a point 10 miles west (Riverside-Oran County line),
there are seven on-ramps westbound and seven eastbound. (See Figure 1.)

Inspection of the highway in the area of the accidents revealed no
defects with respect to desigh, construction, or maintenance.

At 3:30 a.m. on the duy of the accidents, 4-foot by 4-foot “FOG" signs
were placed on each side off the wastbound lanes in advance of fog-affected
?rvas. No signs were placed in advance of the fog area on the easibound

anes.

Environmental Factors

Inforimation from surrounding alrports revealed that fog and, in some
places, haze and smoke were restricting visibility in the early morning hours
of Februsry 28, 1975, Chino Afrport, 6 1/2 miles From the accidant $ite,
reported 0 vistbility between 6:18 a.m. and 8:55 a.m, because of fogq.
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STATE ROUTE 91
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Acting in compliance with their "Adverse Weather and Road Conditions"
procedures (See Appendix A.), the CHP attempted to warn motorists of local
weather hazards.

Starting at 6:00 a.m. and continuing through the commuter hours {6 a.m.-
10 a‘m.;, the CHP local dispatch centers issued traffic advisories ("Sig
Alerts") through the four local radio stations, cautioning motorists in the
Corona~Riverside area about the heavy fog and poor visibility conditions,
Drivers using Route 91 were urged either to use uther routes, 1f possible,
or to exercise extreme care.

Between 6 and 7 a.m., patrol officers reported that visibiltity in the
Corona-Riverside area was between 300 and 1,500 feet.

A westbound truckdriver who was involved in one of the accidents stated
that when he had passed through the accident area eastbound at 6:15 a.m.,
visibility was 1/4 to 3/4 of a mile.

A westbound automobile driver who was involved in a crash at 8:05 a.m.
stated that he talked with friends who were 5 minutes ahead of him and they
said the visibility in the accident area was unlimited,

Many nf the drivers involved in the collisions were conmuters from the
Corona area. When questioned about the density of the fog in the accident
area, they stated that they had encountered foy many times, but it had
never been so dense.

1/
Fog Accident History

Accident statisi’'cs for the 4-year period of 1971-1974 show that 38
fog~related accidents occurred on State Route 91 detween the Orange-Riverside
County Tine (milepost 0) and Riverside, California {milepost 21.66). Three
accidents occurred at wileposts 3.12, 3.36, and 3.72, and involved 13 vehicles.
Two persons were killed and 45 were injured, and 111 vehicles were involved.
The CHP advised that there is a fog teason between Septenber and March.
Thivty-three of the 38 accidents, or 37 percent, occurred during this season.

Driver Reactions to the Fog

Most of the drivers stated thaot as they were traveling toward the acei-
dent area, visibility ranged frow 200 feet to unlimited visibility, and
presented no problem to them. They maintained vahicle speeds at or close
to the posted speed limit (5% mph) because visibility was adequate. Several
drivers stated that they had observed the "FOG" signs on the westbound lanes
of the freeway before they entered the area of reduced visibility, but that
they did not reduce their speeds appreciably. One driver stated that he
continued at turnpike speeds because the signs were located in a ¢ ear area
and were "deceptive."

1/ Vog statistics were colliected from the California Department of Public
Works, Division of Highways, District 8, District 8 is responsible

for San Bernardino County and part ot Riverside County.




Near the accident area, visibility suddeniy dropped to between 0 and
20 feet. Drivers described this drastic change as "running into a cloud,"
".oio.d blanket of solid fog with 0 visibility,"” and "all of a sudden it
got dark....." Drivers ceported that their vehicle speads were between 20
and 50 mph as their vehicles entered and proceeded through the dense fog.
One driver stated, "I was going around 40 mph in this 20 to 30 feet visi-
bility," and another stated, "As the fog got heavier, I slowad to 50 mph."

Once in the dense fcg, drivers reacted to recuced visibility 1n
various ways. Some drivers used the taillights of the vehicle in front of
them as & guide through the fog. When they lost sight of the taillights,
they slowed or 5topped their vehicles. In many instances, those dvivers
who stopped their vehicles were struck in the rear. Others stated that
thay could not tell by the lighted taillights whether the vehicle ahead was
stopped or not and, as a result, struck the vehicle when il was stopped.
For example, one driver stated, "I couldn’t tell if the vehicle rear 1ights
were stoplights or just taflilights."

To reduce the reaction time necessary for braking, one driver kept
his foot poised over the brake pedal as he proceeded through the fog, but
he stil1l struck a stopped vehicle.

Another driver reported that he had difficuity seeing, so he decided
to follow 30 feet behind a truck (at 20 mph} because the truck was blowing
the fog away and clearing a path for him. He brought his vehicle to a
safe stop, but it was struck in the rear by a truck.

Several drivers who could not see at 41l in thi fog stopped their
vehicles in reaction to the sounds they heard. One stated he heard tire
braking noises, so he stopped, while another reported he heard vehicles
crashing, so he stopped.

Some drivers steered to the right and successfully stopped on the
shoulder without becoming involved in accidents. Others drove slowly
throu?h the accident area (on the shoulder and open portions of the travel

lanes) and got off the road before they could e hit by other vehicles.
Several drivers tried to proceed through the fog at the 55-mph speed
Timit. One driver admitted to “pushing his Tuck" and another said that he
had to get to work. Both drivers became involved in accidents. Many of
the drivers had trouble judging distance in the fog and stopping in time
to avoid hitting stopped vehicles,

The drivars did not know what action they should take after they ware
in a collision. Sume drivers stayed in their vehicles while others got out.
One driver was about to leave his vehicle when another vehicle slid past his
door and crashed into the vehicle ahead. This convinced the driver to remain
inside his vehicle until all the crashes stopped. Another driver, who had to
remain in his vehicle because of a broken leg, 11t a cigarette even though the
fuel tank on his automobile was ruptured and leaking gasoline.
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Several drivers Teft their cars and were inspecting the damage to their
vehiclas when they heard tire noises and vehicles crashingﬂ They ran off the
highway and up an cmbankment to avoid injury. 1In general, those drivers who
got out of their veh*~les miiled about on the highway. They appeared to be
more cohceyned abe . the damage to iLheir vehicies than about their own safety;
they did not appreciate the hazard of remaining on the highway.

Rescue and Emergenc:; Services

After the collisions, California Highway Patrol units from Riverside,
Santa Ana, San Bernardino, and Banning; the Corona Police Department; the
Corona Fire Department; the California Division of Forestry; and the

California Department of Transportation (CAL-DOT) assisted in the rescue and
emergency efrorts,

At 8:10 a.m., traffic on State Route 91 was routed off the highway and
through the city of Corona. The California Division of Highways brought
out barricades to block the on~ramps. The Covona and Riverside Police
Departments divected traffic through the city of Corona. The freeway in the
affected area was closed to traffic for about 4 hours.

The Corona Fire Department was notified at 8:11 a.m. of a vehicle fire
on State Route 91 and responded with two engines, one truck, and one rescue
unit., They arrived at 8:20 a.m. and quickly extinguished the vehicle fire.
Visibility was reduced to such an extent that a fireman had to walk in front
of the fire equipment and guide it to the scene.

The California Division of Forestry veceived a call about the collisions
at 8:30 a.m. They responded with four fire engines and Tour rescue units.
Also, eight ambulances and five local rescue units responded to carry the
injured to the local hospital.

Postcrash Inspection of Vehiclas

Twenty-eight vehicles were inspected after the accident; they included
16 passenger cars, 3 light trucks, 5 heavy truck tractors, and 5 heavy truck
trailers. WNo mechanical failures (brakes, stearing, etc.) were found that
could have contributed to the collisions. Most of the vehicles showed
evidence of moderate-to~heavy front and rear end damage. There was consider-
able evidence that at least one-hal¥ of the impacts occurred when the vehicles
were in a braking attitude (i.e., noss down--rear end up configuration),

ANALYSIS
The Need for Improved Hazard Warniny Systeirs

The advisory signs bearing the single word "FOG" placed along the
westbound lanes in advance of the fog area did not provide the motorists with
enough information to deal with the hazarcwus situation ahead. It did warn




of & nazard, but it did not advise them to sloi down. Since a reduced speed
Yimit was not displayed, drivers made individual and varied decisicns as to

a safe speed for their vehicles. Some drove too fast and some too slow. As
a ‘esult, stopped or slow-moving vehicles were struck in the rear by faster-
moving vehicles.

The signs also did not inform motorists how far ahead the hazard was.
Some drivers, who saw the signs, did not encounter the fog immediately, and .
Eadtgesgmad speeds, were caught by surprise when they were suddenly enveloped
y the fog.

Over the years, CAL-DOT has tested various devices (reflective lane line
markings, variable speed limit signs, etc.) and techniques {increased highway
patrolling, etc.) to guide drivers through fog. Results to date show that:
(a) The posting of speed 1imits has a measurable affect on traffic, and {b)
because of thefr cost, variable speed Timit signs should be used only at
locations with repetitive problems.

Research conducted by CAL-DOT suggests that on automatic hazard waming
system {s needed and would be accepted by motorists,

At present, the CAL-DOT s not working to develop an automatic hazard
warning system even though it recognizes the nacessity of such a system

Driver Information Needs Associated with Reduced-Visibility Driving

The driver reactions demonstrated in these collisions &nd in other
Timited visibility accidents investigated by the Board show that drivers
Tack the knowledge to deal with reduced visibility situations and do not
understand the dangers of such situations. In previous roports, the Safety
??ayg gagfobserved that drivers tend to go too fast when visibility is

mited.

This was t1lustrated by the high rates of speed at which many of the
vehicles entered the fog avea. For example, one driver stated he was
proceeding at 40 mph through an area of 70 to 30 feet of vistbility.
Assuming a normal reaction time of .75 seconds, 1t would have taken that
driver 126 feet to stop his vehicle. Thus, the 20 to 30 feet of visibility
was inadequate for the speed of the vehicle. However, since there was no
reduced speed 1imit displayed or adequate information about the hazard
aheag, drivers cannot be held entirely responsible for having chosen unsafe
speeds.

Many drivers invoived in these collisions were traveling at what they
considered were safe speeds., They realized that their speeds were excessive
only when they found they ware unable to stop their vehicles in time to aveid

27 NatTonal Transportation Safety Board, Motor Carrier Higway Accident,
Near Joliet, Illinois, August 12, 1967; Interstate Bus-Automobile
Collision and Rollover on Indiana Route 57, South of Petersburg,
Indfana, November 24, 1969.
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a collision. Some drivers knowingly cho: speeds that were too fast.

Some drivers maintained speeds that were too fast because of their
past exgerience with "patchy fog" on this sestion of highway. When there
is patcny Tog, visibility 1s recuced for only short periods of time, after
which vistbility increases again, and drivers can continue at the same
speed. Many drivers probably maintained their speeds becausa they were
1ocal residents and had operated their vehicles in this manner many times.
Howevaer, many of the drivers stated after the collisicns that this fog
was much thicker than any they had encounters.d before.

Not only did the drivers demonstrate a lack of knowledge as 1o the
safast manner of proceeding through the fog, they also demonstrated a
lag? ?f knowlaedge as to whether they should leave or stay in theiy stopped
venicies,

‘Yohicle occupants are protected by the vehicle structure {f thay
ramain inside. But {f a vehicle's fuel tank is ruptured, the occupants
should evacuate immediately.

The drivers who left their vehicles and ¢limbed a dirt embankment
on the roadside appeared to hava taken the safest action. Howaver, the
question of whether vehicle occupants should teave oy stay in their vehicles
has not been studied adequately.

The Saftaty Board has investigated a nurber of wultiple-vehiclae chain
accidents, has conducted a fog symposium, and has published a special
study in which these problems were analyzed. In 1ts special study, the
Board concluded:

There 15 no national agreement among educators and experts
as to specific steps to be taken when drivers enter and
operate in a dense fog zone. A need exists to resolve the
present controversy over the conflicting advice currently
being disseminated concerning «riving procedures in foy.

At present, there are no criteria in driver education or
research Titerature that will aid drivers in determining
safe driving speeds under various conditions of fog.3/

Consequently, the Safety Board made recommendations to NHTSA to
reselve these problems. NHTSA has not done so. Those same recommendations
apply to this accident,

A7 Wational Transportation Safety Board, "Special Study: Reduced Vizibility
(Fog) Accidents on Limited Accass Highways," p, 14, NTSB-HSS-72-4




Vehicle Rear Lighting Systems

Driver interviews and 1nsgections of damaged vehicles indicate that
rear 1ighting devices on vehicies were noi visible enough in the fog to

aid motorists in avoiding collisions., The 1ights might have been more
visible 1f they had been yellow instead of red. Photometric critaria
indicate that visihility would be improved by 250 to 300 percenl if the
lights were yellow.4/

When drivers have difficulty secin- the Tights of the vehicles ahead
of them, they need more time to react to stopped vehicles. Humin factors
data 5/show that the decision to stop can take 1 to 2 seconds or longer bafore
human motor response is initiated. At 25 mph, a vehicle would cover 37 to
74 feet of roadway in this time perfod. 1f lights ave clearly visible, 2
reflex reaction time of only 0.1 second would be necessary for humen motor
responsa., At 25 mph, only 3 to 4 feet would be covered before the driver
begins braking.

The visibility of brake and turn signals would also be improved if
the signals were located higher up on vehicles. Brake 1ights on auto-
mobiles ara normally mounted at bumper level. In moving traffic, it is
often impossible, even in clear weather, to see the brake 1ights of any
vehicle except the one immediately ahead, regardless of separation distance.
If a brake 11ght were located higher, it could be visible not only {0 the
driver directly behind, but also to drivers of other vehicles farther behind.
Those drivers would be alerted to the sudden stop of vehicles in the traffic
ahead, and would have more time to stop their wvehicles.

At least one automobile model has a set of brake and turn lights at
the top of the trunk 1id. Afs0, many Taw enforcement patrol vehicles have
brake and turn lights instalied inside their rear windows. Although there
are no formal studies of the effectiveness of such lighting, observations
indicate that advance warning {s enhanced because these Tights can be
seen more easily than lights at bumper level.

CHP Operating Procedures in Fog

These collisions occurred while the CHP was conducting convoys intended
to prevent such accidents in fog. There are two reasons that, despite the
convoz procedure, the colifsions occurred. First, thy CHP did not activate
enough unfts when the Fug became hazardous. Second, most of the collisions
involved vahicles that were not in convoys. The wastbound convoy venicles
that were in collisfons at 8:00 a.m. were not damaged as severely, and their
occupants ware not injured as severely, as were the vehicles and occupants
not in the convoys.

Y974 Society of Automotive Engineers Handbook, J588e, Twin Signal Lamps.
5/ Damon, Albert; Stoudt, Howard W.; and McFarland, Ross A.; "The Human
Body in Equipment Design," 1366, p. 238.
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Therefore, since the convoy procedure was not fully implemented at
t;h»e1 firsg cotlisions, the effectiveness of the convoys cannot be fully
avaluated.

The coilisions indicate that the CHP "Adverse Weather and Road
Conditions” procedures (See Appendix A.) were not being completely complied
with. These procedures require that when visibility is reduced to 200 feet,
two officers should be deployed to the beginning of the fog area; they
should park their patrol units une on the shoulder and one on the median;
they should place a fog warning sign 500 feet in advance of the first patrol
untt; and they should then use hand signals to slow traffic. The instruction
states that “Round Robin 6/units will be utilized to slow traffic prior to
entering foggy area." ,

If the officers had caused motorists to slow down hefore they entered
the fog area, they might not have entered at excessive speeds,

State Route 91 in the area of the accident is composed of four lanes of
traffic in each direction, Visibility was reduced to from 0 to 30 feat. It is
most difficult for ore patrol car to control four lanes of traffic sufely
when other motorists are not anticipating the presence of a slow-moving
convoy. At 20 wph and with visibility of 0 to 30 faet, the driver of the
patrol unit must divect his attention ahead so he will not collide with an
unanticipated, stopped vehicle. The fact that one convoy escort unit did
strike a vehicle ahead when his attention was diverted by a passing vehicle
demons trates the difficulty under which the officer was operating. With
such Timited visibiitty, it would be more practical aither to use two
patrol units per conwy or to close the road.

The "Round Robin" prucedure would be improved 1f personnel were
incredsed in critical areas before a fog occurs. This does not mean that
patrols would nave to be increased throughout the patrol system, but they
covid be Increased in areas that the CHP considers essential. The "Adverse
Wrather and Road Conditions" procedures specify those areas, those days of
the week, and those times of day that are "critical." It would seem logical
to increase the number of patrols during these time perfods in those aress
for several reasons.

First, the increased number of patrols will mean that fog conditions
might be discovered sooner, so convoys can bs started sooner. Second,
the increased nunber of Patrols will reduce the time between each patrol
unit on the "Round Robin" route. In that way, more "Round Robin" cycles can
be completed, «nd move vehicles can by escorted. If more vehicles are
escorted, there is less chance of multiple~vehicle collisions, bacause there
will be fewer vehicles traveling between the convoys.

6/ In the "Round Robin" procedure, a CHP unit weaves slowly back and forth
across all lanes of tha freeway while 1t decreases its speed to slow
down the traffic behind it. The unit escorts vehicles behind 1t through
the fog srea and then tums around to begin a convoy in the opposite

direction through the fog area. Other units fn the area may join in the
convoy procedure as necessary,




s ,f,,\’,t‘-.»'-;;,\;’,%}e'i’."’ff?,-‘:jj’:;};J,q: s ;\‘7"{1!". m v Coal e, g{f:*‘wflg;?:?.-{ﬂb= d et
’&A#’a@? PR T e e

4 -

More patrois would require additional munpower. MHowever, this would
not necessarily be a problem. In this {nstance, seven specidl duty patrol-
men could have heen activated on short notice, but they were not. Also,
xany patrolmen responded to the scane after the coilisions occurred. They
did so bacause the collis{ons were considered ctmeipencies. [f the fog
itself had been conzidered an amergency, thase petroimen would have reported
befove the collisions, and they could have helped in the conway procedure.

The present convey procedure cannot preveni all fog accidents, but it
cin reduce the severity of those that do occur. One way Lo preavent fog
accidents is to stop vehicles on the highway wid to escort all vahicles
through the fog. Howevar, it 1s dangerous to sitoﬁ vehicles travaling at
high speed under fog conditions. Stopping the vehicles could cause rather
than prevent collisions.

it might be more practical to warn moturists entering fog that police
vehicles are conducting reduced-spaed convoys through the fog. This would
enabie them to avoia running up onto a slovw-moving convoy from the rear.

The Safaty Board rucognized in its spocial study 7/ the importance of
the convoy procsdures as an effactive way to deal with fog sccidents. The
CHP should be commended for the developnent of this system. Thay should
work toward refining this technique. Tha Safety Board vecommends adoption
of tha conwoy concept by other police agencles. However, before the concapt
ts implemented, the convoy procedures ysed by the CHP and othar police agencles
should be studied and guidelines dewalnped that could be adopted by any police
agency for use in Timitad visibility hichway conditions. Such guidelines
shouid be incorvporated into a manual and their {mplementation advocated by
the National Highway Traffic Safety Administration through 1ts Highway Safety
Program &tandard Ho. 15, "Police Trafiic Services."

CONCLUSIONS

The design, construction, and maintenance of State Route 91 were not
factors In these collisions.

No mechanical failures were found in the vehicles that could have con-
tributed to tha collisions.,

Some drivers ignored the advanced warning "FO5" si ?s and were traveling
too fuast whan they entaerad the area of reduced visibility.

No reducer speed Timit signs were displayed and the drivars were traveling
at differant speeds.

Bacause of the reduced visibility, the drivers could not judge vehicle
saparation, vehicle speeds, and vahicle d~celaration. As & result they
dld ?lm have sufficient time to react to stopped or slowing vehiclas
ahsad.

77 (ser Tootnote No.. 3), p. 14,
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A need exists for an automatic hazard warmning system in fog-susceptible
areas to pravide more Information to divers about the hazard to be
encour, tered.

Rear Tighting systems of the vehicles inwolved in the accidents did not
give enough warning to some of the owertaking motorists.

There 1s a need for rear Vighting sy:tems that arve more-visible to
overtuking motoristy.,

After the collislons, wany drivers did not know what they should do
to protect themsolvas and their passengers From fnJjury.

The actions of drivers involved tn these colltsions demonstrate the
nead for improvad criteria in driver sducation to aid drivers in
determining safe driving speads, safe driving methods, and safe
postaccident actions under fog conditions.

The CHP "Round Robin® procedure was not fully effective because it
was not fully vmplemented ot the time the accidents occurred.

To raduce the number and severity of multipie-vehicle fog collisions,
dense fog should i trested as an emergency situation so that adequate
rdvipower and vehicles can be &vailablae,

If waffic had beun slowed by CHP wiits before they sntered the foggy
area, the accidents might have baen prevented or veduced in severi ty.

PROBABLLE CAUSE,

The National Transportation Safety Board determines that the probable
cause of the collisions was the penetration of vahicles into fog at speeds
which ware too hvﬁ?h for the visibility conditions. The drivers had no
advance information to wam them of the fog's severity and a reduced speed
1imit had not been posted,

RECOMMENDATIONS

As & result of the investigation of this accident, the National Trans-
gortation Safaty Hoard submitted recommondations to the National Hi ghway
raftic Safety Advinistration {See Appendix B.) and 1o the State of California.
(See Nppendix C.)
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JOHN H. REED
Chairman

/s/ FRANCIS H. McADAMS
" Fembar

4

/8/ LOUIS M. THAYER
Mmher

/s/ ISABEL A. BURGESS
Member

/s/ WILLIAM R. HALEY
Menteyr

November 5, 1975
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APPENDIX A

CALIFOP{IA HIGHWAY PATROL
RIVERSIDE AREA
ADVERSE WEATHER AND ROAD CONDITIONS

PHASE I: PROBLEM IDENTIFICATION AND EVALUATION
Fog Collision Anaiysis

Most critical time of day--0600-1000 hours, =arly moming
commute traffic. ' '

Most Critical Days of the Week

Monday through Friday «-e the most critical days, because of
commute traffic. Saturuay and Sunday cannot be completely
discounted, especially if the fog should settle on & three
day holiday.

Most Critical Beats

201, 301 Rte 91 Tyler St. to Orange County line 13 mi. 205,

411, 412, 611 IS 15 Watkins Drive to San DMego County line

39 mi. 101 Rte 60 Valley Way to San Bernardino County line

g m:. 116, 311 Rte 31 San Bernardino County 1ine to Norco
mi .

FOG FORECAST ALERTING PROCEDURE

If there 1s a probability or fog, the on-duty superviscr or a designated
officer should call one or all of the following for wasther conditiony:

MAFB recorded weather (up dated every 6 hrs) 654-4613
MAFB Forecaster 655-2463 ar 655-1110

NORTON AFB continuing weather 382-4350

RIVERSIDE continual temperature and weather £84-1242

The on-duty supervisor or & designated officer will notify Central Dispatch

and advise them of predictions or current fog conditions when necessary and
keep same upcated every 30 minutes or as necessary. When weather or road
conditions warrent a sig alert (fog) Central Dispatch will notify surrounding
dispatch centers of road and weather conditions and request that thuy notify
iwlr Tocal radio stations when pos.ible. Central Dispatch will notify the
fullowing scale factlities during (iwmited visibility to warm commercial traffic.
Santa Ana Canyon, Cajon, and Hanning.

Sevaral radio stations now call Cantral Dispatch for the current weather and
road conditions tape. Central Dispatch will notify thm statfons when they

call that the road information (waather, etc) s updated as changes in condi-
tions occur and request that they broadtast the tape avery thirty (30) minutes
during comnute hours (0600-1000}. The on duty supervisor or designated officer
will contact Central Dispatch when necessary to coordinate with the Division
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of Highways and Tocal Police Departments during the re-routing of traffic and
road closures. Preparations have been made by the Division of Higlways for
n-raip closures through the Corona Area when requasted by this Department.

{Barricades have been placed at on-ramps through the Coruna frea for Trmed. ate
use when notified by dispatch, )

khen necessary to re-route traffic on Rte 91, IS 15, and Rte 60 the following
aiternate routes will be used:

Rte 9)

E/B Rte 91--feginning on the west end at the Sixth Street
off-ramp. East on Sixth Street-Magnolia Ave o tha
Magnolia E/B on ramp to Rte 91.

W/B Rte 91--Beginning on the East end at the Magnolia Ave
off ramp west on Magnolia Ave-Sixth Street to W/B on ramp
at Maple Street to Rte ¢.

1815

Perris Blvd via Ramona Expressway to Nuevo Road.
Rte 60

Mission Blvd via Valleg/ Way to Bain Streot.

On re-rcuting of traffic, coordinate with the Division of Highways and Jocal
Police Departments as hecessary.

ALERTING MEDICAL FACILITIES

When there are several injuries as a result of traffic collisions the officer
or the supervisor on the scere will Tmmediately notify Centra) Dispatch and
advise them of the approximate number of fnjuries that wiil be Lransported

to the hospitals. Central Dispatch will then notify the local medical facfl-
fties and relay the information to ther in ordar that they may begin their
preparations to receive the injured.

RADIO COMMUNICATICONS

If a situation warrants a round robin or road closure for a prolonged period
of time the on duty supervisor or designated officer shall determine if nec-
essary to switch to the blue frequency.

If the situation warrants, all units §nwived shall use the blue frequency
tone 5. This will enable Central Dispatch to copy transmissions. If at any
time there ii no response to Central Dispatch on the blue frequency, use
green frequency channel ).
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Khen there is a predicted or existing critical fog situation the on duty
supervisor shall pick up four (4) or more portable radios located at Central
Dispatch. They should be distributad as follows:

(1) On duty superviscr or designated officer
(2) Assisting police department
PHASE I1I: PUBLIC EDUCATICN

Information and Education Officer will rontact the local radio stations in
the mg?th of Septembar to solicit their cocperation in limited visibility
operation,

The graveyard Sergeant and the early morning Sergeant have grave responsi-
bilities because the fog very often comes in after midnight and the early
moming commute traffic should be fnformed by radio broadcasts prior to
leaving for work.

The local newspapars should be requested to print the attached 1ist of do's
and don'ts for driving in the fog. Newspap~vs tc be contacted by the I&E
Gfficer in-Saptember. The I&E Officer will give tha fog conditions on the
news release to the several stations using the direct phone call release.

Sig Alert. The local Traffic Advis%gy oy §1?,Alert shall be used by the
0

supervisors and the I14E Officer to keep the loca) citizens alerted to the
adverse weather and road conditions. A careful choice of words when using
the sig alert will hopefuily prevent unnecessary phone calls to the office.

The practice of notifying Los Angeles and surmunding dispatch points 1s very
important during the holidays, or 1f the fog sets in and does not clear the
area for long pericds of time. This will be handled by Central Dispatch.

PRASE III: ENGINEERING

Beat Officers will be directed to bring 1mmediatnly to the attention of the
suparvisors any road condition that can be improved by signing or striping.
If the harard is great enough, the dispatcher shall be used to notify the
proper roiad department involved, 1.a., uncontrolled "T" intersections, curd
striping &s raﬂuired or indicated, signs reflecting ice on overcrossings
dur1n? fog, and low temperatures, portable flasning amber 1ights at school
crossings.,

Officers will tmmediately report and direct traffic as indicated at any
defective traffic control signal. Traffic signals should be put on flashing
1f at all possible. The Officer will place flares to direct traffic away
from him for his safety.
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PHASE IV: TRAINING

See training outline attached from Riverside Area, "Limited Visibility
Cperation.*

PHASE V: DEPLOYMENT

Supeirvisors should take into consideration extraordinary days off on weekends
during fog conditions to accommodate the commute traffic on the weekdays.

PVI teams and special duty personnel will be utfiized to augment patrol
personnel during limited visibility when deemed necessary by the on duty
supervisor. Thay should be used during the early morning commute traffic
to assist in regulating traffic, and the move experienced beat officer
should be used for accident investigation.

The 18E officer and other special duty officers may be assigned as needed
to handle phone calls at the office to relieve Central Dispatch., Central
Dispatch will handle all calls etc., during the initial alerting period.

Central Dispatch must be kept informed of any changes that would affect
the overall operation.

Single-man units should be used on the “Round Robin" patrol to escort vehicles
lete at night and the early morning hours when the Deportmental policy requires
two-man units. Use of overtime shall be held to a minimum and confined to
accident investigation and in-custody arrests.

During "Round Robin" operation shurt beats will be assigned to Rt 9% and IS 15,
Assignments will be made by the duty sergeant, based on the need and consider-~
ation of past accident experience and availability of manpower.

Short beats will be developed on Rt 91 and Rt 395 as the accident experience
develops and the availability of manpower is determined or established. The
length of the hort beats will be greatly influenced by the available crossovers
along the route. Officers will be directed not to turn thvough the divider
strip during limited visibility conditions.

Should a major accident occur, espacially an accident with many injuries, a
local beat officer should be assigned to the hospitals receiving the most
patients to gather the information to properly complete the Form 555, The
office investigating the accident scene until 1t fs clear, or the officer is
properly relieved. The above could also hold true on any other roadway. When
traffic collisiont do occur during Timited visibility, officers shall indicate
in the Special Conditions Box of the Form £55 Fog or Dust.

PHASE VI: TRAFFIC CONTROL

V15}b11ity in excess of 400 feet will not reguire traffic control by ihe beat
officars.
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When the visikility has bean reduced to 200' or less the sergeant should
deploy 2 officers to the area of the buginning of Timited visibility with
warning signs.

Officers are to park on the right shouider and the centey divider {f cafe-

to do so. Utilizin? the rear warning amber 1ight and 4-way flashers., The
Tow visibility warning sign should be placed approximately 500 feet to the
front of the patrol unit. The officer should stand in a sate location
between the patrol unit and warning signs using hand signals to slow traffic.
Observing moving traffic at all times, in order to take evasive action if
needed. If two units are used, they should be staggered. Unit in the center
divider area should be ahead of the unit on the shoulder by approrimately 500
feet bayond the sign on the shoulder,

Officars wili pe deployed on the beat so that their zrea of responsibility
will not overlap. It is better that the public see the officers evenly
sgaced ?g and down the highway rather than seeing several officers in about
three miles.

Officers should remain in view and on patrol at ali times during fog condi-
tions. Rest periods will be coordinated by the duty sergeant.

"Round Robin" mey be instituted by the sergcant where and when he deems it

nacessary, If the visibility is 100 feet or less, tha fog condition will

be considered extreme or heavy and the "Round Robin" should be placed into

effect. Round Robin units should escort through the fog unless roadway is
2lacked. Round Robin units will be utilized vo slow traffic prior to entering
ogqy area.

A senior officer should be in charge of the "Round Robin" team and act as
coordinator, and make decisions as possible regarding rest stops, shortening
or extending beats, etc.

Officers on traffic control, "Round Rohin," should not abancon the convoy in
dense fog to issue a citation in most cases. The integrity of the caravan
should be maintained at all times once 1t is established.

Adjustments in technique and precedures wili be made as the foy season
progresses and there is an indication that adjustments are reqguired.

ghedsame Himited visibility operation applies when visibility is 1imited
y dust,

A written critique of each period of operation is to be submitted by the
Duty Sergeant, and any recommended chages in the oparation if needad.
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ISSUED: Dacember 2, 1975

Forwarded to:

Honorable James B. Gregory
Administrator

National Higiway Traffic Safety SAFETY RECOMI{ENDAT 1ON(S)

Administration | _76..: e
Washington, D. C. 20590 H-75-32 through H-75-36

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ .

Orn February 28, 1975, &t 7:40 a.m., P.d.t., the first of u series
of miltiple.vehicle collisions occurred on State Route 91 near Corona,
Catifornia. The collisions occurred in fog., Eighty-four vehicles were
involved and 23 persons were injured.

The Safety Board's investigation reveaied that many drivers did
not ¥now what they should do to avoid becoming involved in a collisian.
The investigation also revealed that the drivers did not know what thay
should do when they became involved in a collision, i.e., if they should
ieave their vehicles or remain in them.

At the time of the accidents, the California Highway Patrol had
started to escort some of the vehicles through the fog. The speeds in
the convoy vehicles were lower and more constant than the speeds of
those vehicles not in the convoy. Because of the higher and more varied
speeds of the vehicles not in the convoy, they became involved in more
severe accidents.

The convoy procedure was implemented by the California Righway
Patrol in November 1970, It consists of an escort service to motorists
who encounter foq on selected highways.

There may be other -tate police agenclies that also use a convoy or
similar procedure that could prevent or reduce the severity of collisions
in fog. A1l such procedures should be studied and the most effective
should be compiled into a manual for use by police agencies in areas that
have problems with fog.

The findings of this accident pertain to three areas of intecest to
the National Highway Traff{c Safety Administration (NHTSA): driver
education, highway-police department procedures, and vehicle lighting.
The Safety Board has made previous reconmendations to the NHTSA in the
first two areas.

In the area of driver education, the Naticnal Transportation Safety
20&2? has recommended that the National Righway Traffic Safety Adminis-
ration:
1692
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Assume a leadership role with driver educators
to resolve the conflicting information which
is be1ng taught relatfve to driving tactics in
foa.  (Recommendation H-72-51)

Modify the Driver Education Standard (Standard
No. 4) to include more definitive tnformation
relative to reduced-visibility driving.
(Recommendation H-72-52)

Recommend to driver educaticn instructors the
need to stress in the teaching of drivers that
there is no single solution to the highway fog
problem and point out the need to avoid or
discontinue highway use until conditions
warrant safe travel. (Recommendation H-72-53)

Theso recommendations were made to the NHTSA in a Cpeci } Study /;
recommendation No. 2 was repeated in & recent Board report. ¢

The NHTSA appears to have had difficulty in implementing the recom-
mendations for several reasons: {(a) The lack of a study of accident
statistics revealing the magnitude of the reduced visibility probiem;
{b) there is no consensus amonyg driver educators as to what should be
taught about driving in fog; (c) research which has already been done
has produced conflicting results; and (d) evaluations of what is being

taught now relative to driving in fog have not been successful,

The Safety Board recognizes that before the NHTSA can implement
recommendation H-72-52, the conflicting information being taught relative
to driving in fog (recommendation H-72-51) must be resolved and additional
data must be yathered.

Therefore, the National Transporiation Safety Board recommends that
the National Highway Traffic Safety Administration:

1. Sample motor vehicle accident reports from
States to determine the percentage of fatal and
injury-producing accidents which have occurred
under reduced vistbility conditions.
(Recommendation H-76-32) (Class II, Priority
Followup)

Review 1ts multidisciplinary accident investi-
atton files to 1dentify the factors involved
n reduced visibility conditions,

(Recommendation H-75-33) (Class II, Priority

Followup)

National Transportation Safety Board, "Special Study: Reduced
Vistbility (Fog) Accidents on Limited Access Highways, 1972."

Nattonal Transportation Safety Board, "Sertcs of Multivehicle
Cellistons and Fires Under Limited Visihi!ity Conditions, New o
Jersey Turnpike, Gate 1%, and U.S. Route 435, October 23 and 24, 1973,
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'3.

Conduct a formal survey of driver educators to
devermine what 95 and what should be taught about
driving under reduced visibility conditions and
jssue such guidelines for driver education
courses. {(Recommendation H-75-34) (Class II,
Priority followup)

In addition, the National Transportation Safety Board also recom-
mands that the National Highway Traffic Safety Adninistration:

4,

Revise FMVSS 108 to require that all new vehicles
he equipped with a set of brake and turn Tights
mourited high enough above the pavement so &
driver could see the 1ights of at least the two
vehicles directly ahead. (Recommendation H-76-~35)
(Class 11, Priority Followup)

(a) Survey those pclice agencies that employ
convoy or escort procedures; (b) select from
the procedures those that have proven to be
most effective; (c) analyze the procedures
and develop recommendations to assure maximum
effectivenass of piwrol procedures; and (d)
compile and issue an operations manual that
can ba implemented by the States through
Highway Safety Program Standard No. 15,
"police Traffic Services." (Recommendation
H-76-36) (Class 1I, Priority Followup)

REED, Chaivman, McADAMS, THAYER, BURGESS, and HALEY, Members, con-
curred in the above recommendations.

By://John H. Reed
Chatrne.n
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Forwardaed to:

g:. Houardfci Ulirich 1

rector of Transportation ,
Business and Transrortation Agency SAFETY RECOMMENOAT ION(S)
State of Californi H-75-37 through He75-38

1320 N Street
Sacramento, California 09iB14
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On February 26, 1975, at 7:40 a.m., P.d.t., the first of a series
of multiple-vehicle collistons occurred on State Route 91 near Corona,
California. The collisions cccurred in fog. Eighty-four vohicles were
involved, and 23 persons were injurad.

Portable traffic controls employed at the time of the collisions
by the California Highway Patrol (CHP) consisted of two 4-foot by 4-foot
signy that displayed the werd, "FOG."

A!thou?h these signs warned drivers of & hazard, they did not pro-
vide the drivers with enough information to deal with the hazardous
situation ahead, Since there was no speed 1imit drivers made individual
and varied decistons as to the safe speed for thelr vehicies.

Research U conducted by the California Dapartment of Transportation
(CAL-DOT) showed that advisory posting of speeds in fog conditions had
some effect on traffic. Further study &/ rovealed that drivers approved
of advisory signs. In more recent work 3/ on an automatic fog warning
system, the CAL-DOT recognized the need for such a system,

At present, the CAL-DOT is not engaged in continuing re’earch to
davalop an sutomatfc fog warning system even though it recognizes the
need for such a system.

California State Transportation Agemcy, Reduced Visibility (Fog)
Study (1967),

Hulbert S., and Beers, J., Research Development of Changeable
Messages for Freeway Traffic Control, Institute of Transportation
and Traffic En 1neering. School of Engtneering and Appited Sciencas,
University of Catifornja, Los Angeles, Auwgust 1971.°

3/ California Department of Transportatfon. Automatic Dutection for
Fog Warning Signs, 1973,

1642
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A refatively 1nexpensive fog warning system inexpensive fog
detectors, timers, changeable message signs, etc.) that can ha
applied Lo long sections (5 miles with extensions of 2 1/2 miles)

of hfgqvgy fs available. The system was devaloped by the FHWA in
1972,

Therefore, the National Transportation Safety Board recommends
that the California Department of Transportation:

1. Continue to work on a fog warning system to
inform motorists of fog ahead and to provide
&n appropriate speed 1imit,
(Recommendat {on -76-37) (Class II, Priority
Folilowup)

Conduct an ennineering study ™ conjunction
with the California Highway Patre) to determine
the most feasible locations for the Installa-

tion of such systems, (Recommendation H-75-38)
(Class II, Priority Followup)

REED, Chairman, McADAMS, THAYER, BURGESS, ar.d HALEY, Members, con-

curred in the above recommendations.
. Reed

| 8y// John
Chatrman
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4/ Adversa Weather and Visibility Harard Warning Systems, Office of
Traffic Operations, FHWA, September 1972,






