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PAE 1?

1G5 NMER: H-O5L
RECCHENDATION NMBER:  H-80-0/0
ISSEDAE! 10/21/80

addressee: California™ governor

ntsb status:
03D - AHPTABLE ACTION

LOG NHEER! H-251
RECCHHENDATION NHER:  H-80-071
ISSE DAE! 10/21/80
addressee: California,governor
ntsb status:

(08D - AOEPTABLE ACTICN

LOG NHBER: h-0251
RECCHENDATION NHER:.  H-80-072
ISSE DATE! 10/21/80
1 CALIKKRNIA* GOVERCR
STATLS!
LCSD - ACEPTARLE ACTION

HO2=2
H80-073

LOG NAVEER!
RECCMWWENDATION NVEER!
ISSE DATE! 10v23/80
ADDRESEE!  NHTA
NTSB STATUS!

a.C8D - AOEPTARLE ACTION

LOG NMBR! m H-(53
RECCHHENDATION NVBER! - H-80-074
Teenc néTc;  Irt/0LArt

addressee: national school transport
ntsb status:
A.05D - AAEPTABLE ACTION

Al SHOL BS

NTSB SAFETY RECOVHENDATIONS
- AS OF 1/B3/% —

THE NTSB RECCHHENDS THAT THE GOVER\CR CF CALIFERNIA®.
REVISE SECTION 1088 OF THE CALIFORNIA ADMINISTRATIVE
QODE TO HATCH THE HINIHH TREAD DEPTH REQUIREVENTS CF
THE FEDERAL MOTOR CARRIER SAFETY REGULATIONS* SECTICN
IB.75B) AD ©* WHICH AE HRE IN KEPING WITH TIRE
STADARCS RECOWENDED BY QURRENT RESEARCH.

THE 4 ; A.HENDS THAT THE COERNR CF  CALIFCRNIA?
CIROUWLATE THE GOACHALLA ACCIDENT RERCRT* UIMH ITS
FINDINGS CF THE INACHQUATE. INSFECTION OF - THE TRUK,

ahong California cohhercial vehicle inspectors,

THE NTSB RECCHENDS THAT THE GOVERNGR OF CALIFCRNIA!
INVESTIGATE THE FOTENTIAL (R LIMITED IVFROVEVENTS ALONG
CALIFCRNIA STATE RUTE 86 BETUERN CONHELLA AND
WESTMCRELAND, CALIFCRNIA, THAT WILL AT LEAST SIRE AS
INTERIH SAFETY  IMFROBVENTS WHILE LONGER-TERV
INFROBVENTS ARE UNDCER QONSIDERATICN.

THE NTSB REOCHHENDS THAT THE NATICNAL HIGHAY TRAFFIC
SAFETY ADMINISTRATICN! - TAKE IMEDIATE ACTION TO RULFILL
ITS COHITHANT TO WRGE THE STATES TO ADCPT A SSHOOLBUS
SEATING RCLICY THAT FRONT AND REAR SEATS BE LEFT VACANT
WHEN FEASIBLE AD TO REVISE NHTSA RUPIL. TRANSRCRTATION
SAFETY MANALSTO  INCLLDE THIS RALICY.

THE NTSB RECOWENDS THAT THE NATICNAL SCTHIOL
TRANSFORTATION ASSCCIATIONT  INFGRME ITS MBVBERS OF THE
NATICNAL TRANSRCRTATICN SAFETY BOARD RECOMVBNDATICN
THAT FRONT AND REAR SEATS (F SCHOOLBUSES BE LEFT VACANT
WHEN FEASIBLE.



LOG NVER! H-230
RECCMWENDATION NMVBR! - H-81-0/0
ISSE DAE! 9724781

addressee: NEV YORK* YORKTOLN, TON

ntsb status:
03D - AEPTAEE ACTION

LOG NHEER! H-32
RECCHHENDATION NAMBER! - H-82-010
ISSE AR 5/

ATRESEE! MISSISSIFPI CERPARTVENT CF

NTSB STATUS!
a.CsD - AOEPTABLE ACTICN

LOG NVBER! H-O32A
RECOWENDATION NMVMBRR! - H-82-(0111
ISSEDAE! 525/
ATRSEE! MISSISSIPPI? GOERNR
NTSB STATUS!

A0FD - NACEPTABLE ACTION

LOG NUVER! H-O32A
RECCHENDATION NMER!  H-82-012
ISSE DAE! XA/
ATRESTE! MISSISSIFPI? QOERNR
NTSB STATLS!

Q8D - NAOEPTABLE ACTION

Al SHOL BS

NTSB SAFETY RECOMENDATIONS
— 1S (F 10/0/8% —

THE NTSB RECOMWENDS THAT THE YCRKTON HIGHMAY DEPART-
VENTT  GONDUCT A TRAFFIC BNGINERRING STWDY CF THE
INTERSECTION CF AQUEDLCT STREET AND OLD CROTON DAM ROAD
TO DETERMINE WHAT TRAFFIC GONTRCL CEVIGES ARE WARRANTED
TO IMROVE SAFE CPERATION AT THIS INTERECTION A\D MANE
APFRCRRIATE CHANGES.

ASA (F. THE INVESTIGATION CF THIS ACCIDENT? THE
NATIONAL. TRANSRCRTATICN SAFETY BOARD RECOWENDS THAT THE
MISSISSIFPI CEPARIVENT CF HIGIAYST  INSTALL. APPROPRIATE
ADVANCE WARNING SIGNS TO ALERT MOTCRISTS (F THE FOTENTIAL
HAZARD FROM TURNING TRUGKS  LOADED WITH LGGS (R OTHR CBIECTS
WITH EXTENSIVE REAR OVERHANG AT THE INTERECTICN OF US.
ROUTE 45 A\D INDUSTRIAL PARK ROAD A\D AT AL OTHR INTER-
SECTIONS WITHIN THE STATE CF MISSISSIFPI WHERE A SIMILAR
HAZARD MAY EXIST.

AS A RESLT OF THE INVESTIGATION CF THIS ACCICENT? THE NTSB
RECOWENCS THAT THE GOMER\R COF THE STATE CF MISSISSIFPI!
INTRODUCE A\D SUFRCRT LEGISLATICN TO REUIRE THAT THE CRIMR
CF A\Y MOTCR VEHICLE UITH A SEATING CARACITY OF MCRE THN 16
PASSINGRS? WHETHR SO BVRLOYED (R ACTING VOLLNTARILY, SHALL
FOBESS? IN ADDITION TO A PROPERLY AASSIFIED STATE CRIMR™S
LIGENSE? A CRTIFICATE NOT MCRE THN 2 YEARS OLD AUTHENTI-
CATING SUH CRIMR™S SUOCESHUL CMVALETION F A BERIMR
TRAINING GOLRSE WHICH CONFORVS TO HIGHARY SAFETY FROGRAVG
STANDARD ND. 17?7 RUPIL TRANSRCRTATICN SAFETY,

AS A RESULT OF THE INVESTIGATION CF THIS ACCIDENT? THE NTSB
RECCHENCS THAT THE GOVERNR CF THE STATE (F MISSISSIFPI!
TAE STEPS TO ASSLRE THAT REFERENCE TO THE POTENTIAL HAZARD
FROM TRUIKS HALLING FOREST FRODUCTS (R OTHR CBJECTS WITH
EXTENSIVE REAR OERHANG? PARTICLARLY THE HAZARD FROM THE
SVINGING OVERHANG CLRING A TURNING MNEMER? IS INOLLEED AS
PART OF THE ALRRIAULLM FCR ALL. SHOOLBUS CRIVER TRAINING
PROCRAVE A\D CRIMR™S EDUCATION PROGRAVE THROUGHUT THE
STATE CF MISSISSIFPI,



PAE 2

LOG NMER: H-B23
RECOWBNDATION NMBER! - H-82-013
ISSEDNE! Y2/
addressee: al>ga.lams.ar sc . fl txyg
ntsb status:

CFEN — AOHPTABLLE ACTION

LOG NMBER! H-B344
RECOWBNDATICN NHEER! - H-82-037
ISSE DAE! 100/
ADRESHE:  U.S. department of HEALTH
NIB STATUS!

Q08D - AAEPTARLE ACTION

number : H-0345
QCHVBENDATICN NMVBER! H-82-038
ISSE DATE! 10/0/82
addressee: nhtsa
ntsb status:
CFEN - AVAIT RELY

LOG NMVER! H-0346
RECCHHENDATION NVBRR! - H-82-03?
ISSE DAE! 100/
addressee- Mississippi, claiborme co
ntsh status:

Q05D - WNAOCEPTARLE ACTION

Al SHXL BS

NTSB SAFETY RECOWBN\DATIONS
- AS F 100/ —

AS A RESULT OF THE INVESTIGATION CF THIS ACCIDENT.~ THE NTSB
REQCHENDS THAT THE GOMER\CRS COF THE STATES CF ALCRIDA»
ERCIAI SIUTH CAROLINA. ALABAVA. MISSISSIFPL . LOUISIANA.
ARKANSAS. AND TEXAST GONDUCT A STLDY WITHIN EACH STATE TC
CETERMINE WHETHER TRUCKS HALLING LOGS (R OTHER CBIECTS UIMH
EXTENSIVE REAR OERHANG REPRESENT A SIGNIFICANT SAFETY
HAZARD TO THE MOTCRING RBLIC.  IF THE STLDY DETERVIINES THAT
EXTENSIVE REAR OERHANG AN TRUGKS HAULING LOGS @R OTHR
CBIECTS WITH EXTENSIVE REER OVERHANG IS A SIGNIFICANT SAFETY
HZAD. TAE APFROFRIATE REVBDIAL ACTION.

THE NTSB RECOMVENDS THAT THE ADMINSTRATION FOR CHILCREN.
YOUTH A\D FAMILIES CF THE U.S. DEPARTVENT OF HEALTH A\D
HMAN SRVIES! ADVISE AL HED START GRANTESS AND DHEGATE
ACENCIES OF THE CIROHSTANGES GF THIS ACCIDENT AND ADCPT AND
BWRHASIZE THE NED FOR ADHERENCE TO THE ROLICIES A\D
QUICELINES FROVIDED BY THE AUPIL TRANSFORTATION SAFETY
STADFD. HIGHAY SAFETY PROCRAV STANDARD NIVBRR 17.

THE NTSB RECOWENDS THAT THE NATIONAL HIGHWAY TRAFFIC SAFETY
ADMINISTRATION!  EXAMINE THE CRASH PERFCRVANCE F VANS IN
ROLLOVERS A\D ALl AQCIDENT TYFES. THROUH ITS (RAH TESTING
AND ACCIDENT  INVESTIGATION FRORAVS.  TO CETERMINE IF THERE
IS AV TENDENCY RR DOORS AND OTHRR ESCAFE AREAS TC UIN\ECES-
SRILY M (R BE BOKED IN LOWSFEHD (RASES.  IF NEES-
SARY. ESTABLISH ACDITIOWW. (RASH PERFCRVANCE STANDARES KR
VAN ESCAPE ARES. ESPECIALLY THOBE USED FOR RUBLIC TRANSROR-
TATION.

THE NTSB RECOWENDS THAT THE QLAIBOR\E GOUNTY BOARD CF
supervisors: PROVICE engineering assistance to AL RBLIC
AD FRIVATE SHOLS IN THE GONTY IN PLANNING SSHOLBS
ROUTES AND TRANSRCRTATION POLICIES R INOLEVENT WEATHER
THAT WOULD AQID. TO THE EXTEM RCSSIBE. HAZARDOS (R
SBSTANDARD ROUTES.



H-032
H-83-0038

LOG NIMVBER:
RECOWENDATION NMER >
ISSEDAE! <2V/83
ADRESIFE!  HISSOLRI pacific railroad
ntsb status:

CFEN - ANAIT RELY

LOG NIMERR: H-0357
RECOWENDATICN NIMBER! - H-83-007
ISSE DATE!  4/27/33

addressee: Arkansas highway and tran

ntsb status:
CPEN - AVAIT RELY

LOG NVBER! H-0357
RECOWENDATION NVER! - H-83-008
ISSE DAE!  4/27/33

addressee- Arkansas highway and tran
ntsb status:
CFEN - ANAIT RERLY

H-0357
H83-00?

LOG N.MBER!
RECCWVENDATICN NAVER!
ISSE DATE!  4/27/33
ATRESTE!  ARKANSAS HIGHAY AND TRAN
NTSB STATUS!

CPEN - AWAIT RERLY

H-0344
H83-00

LOG NMVEER!
RECOMVENDATION NVEER!
ISSEDAE! 928/83
ATRESTE! AABAA, OOERR
addressee: alaska, governor
ADRSSEE! ARIZNA, OERR
addressee:. Arkansas, governor
addressee: California, governor
addressee: (olorado, governor
addressee: Connecticut, governor
addressee- [Delaware, governor
addressee: district of Columbia, may
addressee: Florida, governor
addressee: (Georgia, governor
addressee: Hawaii , governor

Al SHXOL BS

NTSB SAFETY RECOMENDATIONS
— /S (F 10/03/% —

THE NTSB RECOWENDS THAT THE MISSOLRI PACIFIC RAILROAD:
BEPAD THE COVPANY™S ONOING NEAR MISS REFCRTING FROGRAM IN
THE LQUISIANA DIVISION TO REUIRE THAT CPERATING AND ENGINE
RENS ALSO RERCRT VEHIALES OTHER THAN HAZARDOUS MATERIAL
TRIKS A\D SHOOLBUSES THAT VIQLATE GRACE CROSSING SAFETY
LAIS,

THE NTSB RECOMWVEBENDS THAT THE ARKANSAS HIGHAY AAD TRANSROR-
TATION department: eliminate or reduce the illusional
BEAECTS (F A STRAICHTER ROAD A\D THE ‘WASH-QUTL BRECTS OF
HEADLIGHT ALARE ON STATE HIGHAY 214 AT THE ORVED APFROAH
TO THE INTERECTION UITH STATE HIGHWY 18,

THE NTSB RECOWENDS THAT THE ARKANSAS HIGHIAY AND TRANSRCR-
TATION CEPARIVENTT ARTHR IMFROE THE TRAFFIC GONTROL
FEATLRES ON STATE HIGHWRY 214 AT THE QRVED APPROAH TO IS
INTRECTCN UITH STATE HIGHWAY 18

THE NTSB RECCHENCS THAT THE ARKANSAS HIGHAY AND TRANSROR-
TATION DEPARTMENT:  IDENTIFY SIMILAR LOCATIONS WITH SHARALY
ARV AFFROAGHES TO  INTERECTIONS  IN ARKANSAS,  CETEHRMINE
THE NED KR RRTHR TRAFFIC  IRL INVROBVENTS, A\D
INFROVE THESE LOCATIONS AS NECESSARY.

THE NTSB RECOWENDS THAT THE GOVER\CRS CF THE 50 STATES AD
THE MAYQR CF THE DISTRICT CF GOLLMBIAT  REVIEW STATE LAUS
AD REGULATIONS, AND TAKE ANY NECESSARY LEGISLATIVE ACTICN,
TO ENSLRE THAT PASSENGERS IN SVALL. (MORE THAN 10 PASSENGERS
A\D LESS THAN 10,000 GAR) SCHOOLBUSES A\D SCHXOL VANS ARE
REQUIRED TO USE AVAILABLE RESTRAINT SYSTRVE WHENBVER THE
VEHIQE IS IN MOTION? BENSLRE THAT ALL USRS OF SUH VEHIAES
ARE AVARE OF AND GOHRLY WITH THESE FROVISIONS.



PAE 28

Al SHOL B'S
NTSB SAFETY RECOWBNDATIONS
- AS OF 1/3/85 —

addressee: idaho. governor
addressee- Mlinois, governor
addressee: Ihdiana, governor
addressee: iowa. governor
addressee:. Kansas, governor
addressee- Kentucky, governor
addressee: Louisiana, governor
addressee: haine— governor
addressee:- Maryland, governor
addressee: Massachusetts, governor
addressee: Michigan, governor
addressee- Minnesota, governor
addressee> Mississippi, governor
addressee: Missouri, governor
addressee:> Montana, governor
addressee- Nebraska, governor
addressee:- Nevada, governor
addressee- new Hampshire, governor
addressee: new jersey, governor
addressee: new MEXICD- governor
addressee new york. governor
addressee: north Carolina, governor
addressee- north [hkota, governor

RSS! CHIO- OERR

GRS (AHVA. OERR
addressee: Oregon, governor
ATDRESTE: FEN\BYLVANIA. GOVERNR
ATRESHE: RHXIE island, governor
addressee: south Garolina, governor
addressee: south Dakota, governor
addressee: Tennessee, governor
ATRESTE: TBEXAS- OERR
addressee: utah. govermor
addressee: verhont, governor
addressee: Virginia, governor
addressee: \Washington, governor
addressee:> west Virginia, governor
addressee- Wisconsin, governor
addressfe uyohing, governor
addressee- Arerican samoa. governor
addressee:> virgin islands, governor
ATRESEE? RUERIO rico, governor
addressee: guam. governor
ntsb status:

CPEN - AOCEPTARLE ACTION



PACE 4

LOG NUMBER:

H-0366

*ECOHVENDATION NUMBER:  H-93-040
ISSUE DATE:  9/28/83

ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

ALABAMAT GOVERNOR
ALASKA.  GOVERNOR
ARIZONA. GOVERNCR
ARKANSAS.  GOVERNOR
CALIFORNIA. GOVERNCR
COLORADO. GOVERNOR
CONNECTICUT.  GOVERNCR
DELAWARE. GOVERNCR
DISTRICT CF COLUMBIA. MAY
FLORIDA. GOVERNOR
GEORGIA. GOVERNGR
HAWAII. GOVERNOR

IDAHO. GOVERNOR
ILLINOIS. GOVERNOR
INDIANA.  GOVERNOR

IOWA.  GOVERNOR

KANSAS.  GOVERNOR
KENTUCKY. GOVERNOR
LOUISIANA. GOVERNCR
MAINE. GOVERNOR
MARYLAND. GOVERACR
MASSACHUSETTS.  GOVERNOR
MICHIGAN. GOVERNOR
MINNESOTA. GOVERNOR
MISSISSIPPI. GOVERNCR
MISSOURI.  GOVERNR
MONTANA - GOVERNCR
NEBRASKA. GOVERNOR
NCVAPA. GOVERNR

NEW HAMPSHIRE.  GOVERNCR
NEW JEI -Y, GOVERNR
NEW MEX1 J. GOVERNQR
NEW YORK. GOVERNOR
NORTH CAROLINA. GOVERNR
NORTH DAKOTA. GOVERNOR
OHIO. GOVERNCR
OKLAHOMA. - GOVERNOR
OREGON. GOVERNCR
PENNSYLVANIA.  GOVERNCR
RHODE ISLAND. GOVERNR
SOUTH CAROLINA. GOVERNR
SOUTH DAKOTA. GOVERNR
TENNESSEE. GOVERNR
TEXAS. GOVERNR

UTAH. GOVERNQR
VERMONT.  GOVERNOR
VIRGINIA. GOVERNR
WASHINGTON. GOVERNOR

Al SHOL BB
NTSB SAFETY RECOWBNDATIONS

— AS OF 1CC¥/5 —

THE NTSB RECOMMENDS THAT THE GOVERNORS OF THE 50 STATES A\D
THE HAYCR OF THE DISTRICT OF COLUMBIA:  REVIEW STATE LAWS
AND REGULATIONS. AND TAKE ANY NECESSARY LEGISLATIVE ACTICN.
TO ENSURE THAT VEHICLES DESIGNED TO CARRY MORE THAN 10
PASSENGERS AND WEIGHING LESS THAN 10.000 POUNDS GWR USED
TO TRANSPORT CHILDREN TO AND FROM SCHOOL. SCHOOL-RELATED
EVENTS. CAVP, DAY CARE CENTER, OR SIMILAR PURPOSES MEET ALL
FEDERAL MOTCR VEHICLE SAFETY STANDARDS APPLICABLE TO SMALL
SCHOOLBUSES,



PAE S

©

ADDRESSEE!
addressee.
addressee.
addressee:.
addressee:.
addressee.

addressee:
ntsh status:

WEST VIRGINIA, governor

Wsconsin, governor
Woming, governor
American samoa. governor
virgin islands, governor
Puerto rico. governor
guam. governor

OPEN - ACCEPTABLE ACTION

LOG NUMBER!

H-0366

RECOHHENDATION NUHBER!  H-83-041

ISSUE date:

ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ODRESSEE
IDRESSEE
DRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
IDRESSEE
DRESSEE
ADDRESSEE

9/28/83

ALABAMA. GOVERNR
ALASKA.  GOVERNOR
ARIZONA.  GOVERNR
ARKANSAS. GOVERNCR
CALIFORNIA. GOVERNCR
COLORADO. GOVERNQR
CONNECTICUT, GOVERNOR
DELAWARE, GOVER\CR
DISTRICT OF COLUMBIA. MaY
FLORIDA. GOVER\CR
GEORGIA, GOVERNR
HAWAII. GOVERNCR

IDAHO, GOVERNQR
ILLINOIS. GOVERNCR
INDIANA, GOVERNCR

IOWA, GOVERNOR

KANSAS, GOVERACR
KENTUCKY, GOVERNCR
LOUISIANA, GOVERNCR
MAINE, GOVERNCR
MARYLAND, GOVERACR
MASSACHUSETTS, GOVERNQR
MICHIGAN, GOVERNCR
MINNESOTA, GOVERNCR
MISSISSIPPI, GOVERNOR
MISSOURI, GOVERNOR
MONTANA GOVERNOR
NEBRASKA, GOVERN(R
NEVADA, GOVERNCR

NEW HAMPSHIRE, GOVERNOR
NEW JERSEY, GOVERNOR
NEW MEXICO, GOVERNOR
NEW YORK, GOVERNCR
NORTH CAROLINA, GOVERNCR
NORTH DAKOTA, GOVERNOR
OHIO, GOVERNOR

Al SHOL BS
NTSB SAFETY RECOWENDATIONS
- AS OF 10/03/86 —

THE NTSB RECOMVENDS THAT THE GOVERNORS OF THE 50 STATES AND
THE MAYCR OF THE DISTRICT OF COLUMBIA!  REVIEW STATE LAWS
AND REGULATIONS, AND TAKE ANY NECESSARY LEGISLATIVE ACTION,
TO ENSURE THAT DRIVERS OF SCHOOLBUSES ARE REQUIRED TO WEAR
THEIR SEATBELTS WHENEVER THE VEHICLE IS IN MOTION, THAT ALL
SCHOOLBUS DRIVERS ARE MACE AWARE OF THIS REQUIREMENT- AND
THAT PERIODIC MONITORING OF SCHOOLBI1 DRIVER SEATBELT USE IS
CONDUCTED.



PACE 26

addressee:.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee.
ADDRESSEE:
addressee.
addressee:
ADDRESSEE!
addressee.
addressee:.
addressee.
addressee:
addressee.
addressee.
addressee.
addressee:.
ntsh status:

OPEN - ACCEPTABLE ACTION

oklahoha, governor
oregqn, governor
Pennsylvania, governor
rhode island, governor
south Carolina, governor
south Dakota, governor
Tennessee, governor
TEXAS, GOVERNOR

utah, governor

verhont. governor
VIRGINIA, GOVERNOR
Washington, governor
west Virginia, governor
Wsconsin, governor
Woming, governor
American sahoa, governor
virgin islands, governor
Puerto rico, governor
guam, governor

LOG NUVBER* H-C365
recommendation number:  H-93-042
issue date: 9/24/23

addressee:  Arkansas highway and tran
ntsb status:
OPEN - AWAIT REPLY

H-0345
H-83-043

LOG NUHBERJ
RECOHHENDATION: NUMBER!
ISSUE DATE! 9/26/83
addressee. Arkansas highway and tran
ntsh status:

OPEN - AWAIT REPLY

Al HXOL BS

NTB SAFETY RECOWENDATIONS
~ A OF 1/3/5 —

the NTSB RECOMMENDS THAT THE ARKANSAS HIGHWAY AND
TRANSPCRTATION DEPARTMENT:  REVISE THE BALL BANK INDICATOR
READINGS USED TO SELECT AND POET ADVISORY SPEEDS FOR CURVES
TO CONFORM TO THE GUIDELINES PUBLISHED Bv THE AMERICAN

THE NTSB RECOMMENDS THAT THE ARKANSAS HIGHWAY AND

TRA! SPORTATION DEPARTMENT! ~ DETERMINE IF THE DESIGN OF THE
RUMBLE STRIPS INSTALLED AT THE APPROACH TO THE CLRVE ON
STATE HGHWAY 214 HAS CREATED A HAZARD BECAUSE CF TRAFFIC
MANUEVERING INTO THE OPPOSING TRAFFIC LANE TO AVOID THE
RUMBLE STRIPS, AND TAKE ACTION TO CORRECT THE PROBLEM IF IT
IS DETERMINED THAT A HAZARD EXISTS,



PACE 27

LOG NUMBER: H-0365A
RECOMVENDATION NUMBER!  H-83-044
ISSUE DATE! 9/26/83
addressee. nhtsa
NTSB STATUS!

OPEN - UNACCEPTABLE ACTION

LOG NUMBER! H-0365A
RECOHHENDATION NUMBER!  H-S3-045
ISSUE DATE! 9/26/83
ADDRESSEE!  NHTSA
NTSB status:

OPEN - ACCEPTABLE ACTION

LOG NUMBER! H-03658
RECOMMVENDATION NUHBER:  H-83-046
ISSUE DATE! 9/26/83

addressee: alabama, governor
addressee: alaska» governor
addressee. Arizona! governor
addressee. Arkansas, governor
addressee. California, governor
addressee. Colorado, governor
addressee. Connecticut, governor
addressee. [Delaware, governor

ADDRESSEE;  DISTRICT OF COLUMBIA, HAY

addressee. Florida, governor
addressee. Ceorgia, governor
addressee. hauaii, governor
addressee. IDAHO, governor
addressee. |llinois, governor

DRESSEE!  INDIANA, GOVERNOR
DRESSEE!  10'JA, GOVERNOR

addressee: Kansas, governor

Al SHXOL BS

NTSB SAFETY RECOWENDATIONS
- AS OF 1/3/% —

THE NTSB RECOMMVENDS THAT THE NATIONAL HIGHWAY TRAFFIC SAFETY
ADMINISTRATION!  INCLUDE IN HIGHUAY SAFETY PROGRAM STANDARD
(HSPS) 17—PUPIL TRANSPORTATION SAFETT AND IN THE 'PROGRAH
MANUAL' FOR HSPS 17 THE REQUIREMENT THAT THE STATES
INSTITUTE QUALITY CONTROL PROCEDURES FOR SCHOOLBUS REPAIRS
TO DETERMINE IF NEEDED REPAIRS HAVE BEEN PERFORMED
ADEQUATELY QR IF MAICR REPAIRS ARE REQUIRED,

THE NTSB RECOHHENDS THAT THE NATIONAL HGHWAY TRAFFIC SAFETY
ADMINISTRATION!  INCLUDE IN THE 'PROGRAM MANUAL* OF HIGHWAY
SAFETY PROGRAM STANDARD 17—PUPIL TRANSPORTATION SAFETY!

1, SPECIFIC! UELL-DEFINED QUALIFICATIONS FOR HIRING
SCHOOLBUS HECHANILj ! 2, SPECIFIC SKILL AREAS FOR SCHOOLBUS
MECHANICS FOR WHICH CERTIFICATION OF PROFICIENCY IS
REQUIREDf 3. A BIBLIOGRAPHY OF AVAILABLE COURSES THAT CAN
BE ATTENDED OR COURSE CURRICULA THAT CAN BE USED AS AN
EXAVPLE TO OBTAIN CERTIFICATION OF PROFICIENCY IN THE
REQUIRED SKILL AREASI 4, A REQUREMENT TO INSTITUTE AND
ENFORCE PROCEDURES TO PREVENT SCHOOL ACTIVITY GROUPS FROM
ORGANIZING! BEGINNING! R CONTINUING TRIPS IN MECHANICALLY
UNSAFE VEHICLES! AND 5, REQUIREMENTS TO PLACE FIRE
EXTINGUISHERS AT THE FRONT AND REAR OF SCHOOLBUSES! POST
SIGNS IN' SCHOOLBUSES ON THE LOCATION AND USE OF EMERGENCY
EQUIPMENT! AND BRIEF PASSENGERS ON THE LOCATION AND USE jc
EMERGENCY EQUIPMENT, SOTH PERIODICALLY AND BEFORE BEGINNING
ACTIVITY TRIPS.

THE NTSB RECOMMENDS THAT ALL STATES A\D THE DISTRICT OF
COLUMBIA!  UPGRADE THE QUALITY OF SCHOOLBUS INSPECTION AND
REPAIR BY EXAMINING AND REVISING, AS REQUIRED, THE
QUALIFICATIONS AND TRAINING OF AND FACILITIES FOR INSPECTORS
AND HECHANICS AND BY INSTITUTING DUALITY CONTROL PROCEDURES
TO DETERHINE IF NEEDED REPAIRS HAVE BEEN PERFORMED
ADEQUATELY CR IF MAICR REPAIRS ARE REQUIRED,
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addressee.
addressee:.
addressee.
addressee.
ADDRESSEE:
addressee:.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee:.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee.
addressee:
addressee.
addressee.
addressee.
addressee:;
addressee.
ADDRESSEE!
addressee.
addressee.
addressee.
addressee.
addressee:
addressee.
addressee:.
addressee.
addressee:
ntsh status.

AL SOHOOL BUS
NTSB SAFETY RECOMENDATIONS
- IS CF 00FD —

Kentucky, governor
Louisiana, governor
maine, governor
Maryland, governor
MASSACHUSETTS, GOVERNOR
Mchigan, governor
Mnnesota, governor
Kissrssr". governor
Mssouri, governor
Mntana, governor
Nebraska, governor
nevada, governor

new Hampshire, governor
new jersey, governor
new heyjco, governor
new york, governor

north Carolina, governor
north Dakota, governor
ohio, governor
(klahoma, governor
Oregon, governor
Pennsylvania, governor
rhode island, governor
south Carolina, governor
south Dakota, governor
Tennessee, governor
texas, governor

utah- governor

VERMONT, GOVERNOR
Virginia, governor
Vlashington, governor
west Virginia, governor
Wsconsin, governor
ijyohing, governor
Anerican samoa, governor
virgin islands, governor
fuerto rico, governor
guah, governor

OPEN - ACCEPTABLE ACTION
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LOG NUHBER!

H-03658

RECOHHENDATION NUHBER:  H-83-047

ISSUE DATE!

ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

DRESSEE

DRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

DRESSEE

DRESSEE
ADDRESSEE

9/26/83

ALABAMA* GOVERNCR
ALASKA. GOVERNCR
ARIZONA) GOVERNOR
ARKANSAS.  GOVERNOR
CALIFORNIA.  GOVERNOR
COLORADO:  GOVERNOR
CONNECTICUT. GOVERNOR
DELAWARE* GOVERNOR
DISTRIC7 OF COLULH ~ HAT
FLORIDA. GOVERNR
GEORGIA. GOVERNOR
HAWAII. GOVERNOR

IDAHO-  GOVERNOR
ILLINOIS. GOVERNOR
INDIANA.  GOVERNCR

IOWA.  GOVERNCR

KANSAS. GOVERNOR
KENTUCKY. GOVERNGR
LOUISIANA.  GOVERNCR
MAINE. GOVERNCR
MARYLAND. GOVERNCR
MASSACHUSETTS. - GOVERNCR
MICHIGAN. GOVERNCR
MINNESOTA. - GOVERNOR
MISSISSIPPI.  GOVERNR
MISSOURI. GOVERNCR
MONTANA, - GOVERNCR
NEBRASKA, GOVERNCR
NEVADA, GOVERNR

NEW HAMPSHIRE, GOVERNOR
NEU JERSEY, GOVERNOR
NEW MEXICO- GOVERNOR
NEW YORK, GOVERNR
NORTH CAROLINA, GOVERNOR
NORTH DAKOTA, GOVERNCR
OHIO, GOVERNCR
OKLAHOMA  GOVERNCR
OREGON, GOVERNCR
PENNSYLVANIA, GOVERNOR
RHODE ISLAND, GOVERNCR
SOUTH CAROLINA, GOVERNOR
SOUTH DAKQOTA, GOVERNCR
TENNESSEE, GOVERNCR
TEXAS, GOVERNCR

UTAH, GOVERNOR
VERMONT, GOVERNCR
VIRGINIA, GOVERNQR
WASHINGTON, - GOVERNR

Al HOL BB
NTSB SAFETY RECOWBNDATIONS
— AS OF 10/03/%5 -

THE NTSB RECOMMENDS THAT ALL STATES AND THE DISTRICT OF
COLUMBIA!  INSTITUTE AND ENFORCE PROCEDURES TO PREVENT
ACTIVITY GROUPS AND DRIVERS FROM ORGANIZING, BEGINNING, @R
CONTINUING TRIPS IN° MECHANICALLY UNSAFE VEHICLES.
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addressee.
addressee:.
addressee:
addressee.
addressee.
addressee.
addressee:.
ntsh status.

west Virginia, governor
Wsconsin, governor
Woming, governor
American sahoa. governor
virgin islands, governor
Puerto rico. governor
guam. governor

open - acceptable action

LOG NUMBER!

H-0365B

RECOHHENDATION NUHBER!  H-83-048

ISSUE DATE!

ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

9/26/83

ALABAMA,  GOVERNOR
ALASKA. GOVERNCR
ARIZONA, GOVERNOR
ARKANSAS, GOVERNOR
CALIFORNIA, GOVERNR
COLORADO, GOVERNR
CONNECTICUT, GOVERNR
DELAWARE, GOVERNCR
DISTRICT OF COLUMBIA, MY
FLORIDA, GOVERNOR
GEORGIA- GOVERNCR
HAWAII, GOVERNOR

IDAHO, GOVERNCR
ILLINOIS, GOVERNOR
INDIANA, GOVERNCR

IOWA, GOVERNCR

KANSAS, GOVERNCR
KENTUCKY, GOVERNCR
LOUISIANA, GOVERNCR
MAINE, GOVERNOR
MARYLAND, GOVERNCR
MASSACHUSETTS, GOVERNOR
MICHIGAN, GOVERNR
MINNESOTA, GOVERNCR
MISSISSIPPI, GOVERNOR
MISSOURI, GOVERNOR
MONTANA, GOVERNR
NEBRASKA, GOVERNOR
NEVADA, GOVERNCR

NEW HAMPSHIRE, GOVERNOR
NEW JERSEY, GOVERNCR
NEW MEXICO- GOVERNCR
NEW YORK, GOVERNCR
NORTH CAROLINA, GOVERNR
NORTH DAKOTA, GOVERNR
OHIO, GOVERNCR

Al SHOL BS
MHB SAFETY RECOWBENDATIONS
- S F 10'0/5 ~

THE NTSB RECOMMENDS THAT ALL STATES AND THE DISTRICT OF
COLUMBIA:  PLACE FIRE EXTINGUISHERS AT THE FRONT AND REAR OF
SCHOOLBUSES, POST SIGNS In SCHOOLBUSES ON THE LOCATION AND
USE OF EMERGENCY EQUIPMENT, AND BRIEF PASSENGERS ON THE
LOCATION AND USE OF EMERGENCY EQUIPMENT- BOTH PERIODICALLY
AND BEFORE BEGINNING ACTIVITY TRIPS.
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addressee; (klahoma* governor
addressee. oregon. governor
addressee. Pennsylvania* governor
addressee; RHODE island* governor
addressee:. south Carolina, governor
addressee. south Dakota, governor
addressee. Tennessee, governor
addressee. texas. governor
addressee. utah. governor
addressee. Vermont, governor
addressee. Virginia, governor
addressee. \Washington, governor
addressee: west Virginia, governor
addressee. Wsconsin, governor
addressee. Woming, governor
addressee. aherican sahoa. governor
addressee. virgin islands, governor
addressee. PUERTO rico. governor
addressee. guah. governor

ntsh status:

OPEN - ACCEPTABLE ACTION

QG NUHBER: H-0377
RECOMVENDATION NUMBER!  H-83-065
TCCMC n&TC I'VI/IIOT

addressee. California, department of
ntsb status:

OPEN - INITIAL RESPONSE RECEIVED

LOG NUMBER! H-0377
RECOMMENDATION NUMBER!  H-$3-066
ISSUE DATE! 12/14/83
ADDRESSEE!  CALIFORNIA* DEPARTMENT OF
NTSB STATUS!

OPEN - INITIAL RESPONSE RECEIVED

all school pus

NTSB SAFET7 R CQ\/IV}/&EIDATIONS

THE NTSB RECOMMENDS that THE state of CALIFORNIA DEPARTMENT
OF MOTOR VEHICLES: EXPAND ITS MEDICAL QUALIFICATIONS
REQUIREMENTS FOR A CLASS | AND 0 MOTCR VEHICLE OPERATOR'S
LICENSE TO INCLUDE A PROVISION WHICH REQUIRES AN APPLICANT
TO SUBMIT COMPLETE AND EXPLICIT MEDICAL INFORMATION*
INCLUDING ONE'S MEDICAL HISTORY.

THE NTSB RECOHHENDS THAT THE STATE CF CALIFORNIA DEPARTMENT
OF MOTCR VEHICLES! CONSIDER ENACTING APPROPRIATE
LEGISLATION TC PROHIBIT THE FALSIFICATION AND/OR OMISSION OF
MEDICAL INFORMATION PURSUANT TO OBTAINING A CLASS 1 A\D 2
MOTCR VEHICLE OPERATOR'S LICENSE IF CURRENT ADMINISTRATIVE
AUTHORITY WILL NOT PERMIT THE PRESENT MEDICAL QUALIFICATIONS
TO BE EXPANDED.
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H-0378
H-83-067

LOG NUMBER!
RECOMMENDATION NUMBER!
ISSUE DATE! 12/14/83
ADDRESSEE! ~ CALIFORNIA DEPARTMENT OF
ADDRESSEE!  WASHINGTON» STATE BOARD 0

NTSB STATUS!
OPEN - ACCEPTABLE ACTION

H-0379
H-83-06S

LOG NUHBER!
RECOHHENDATION: NUHBER!
ISSUE DATE! 12/14/83
ADDRESSEE!  FHMA
NTSB STATUS!

OPEN - ACCEPTABLE ACTION

LOG NUHBER!
RECOHHENDATION NUMBER!
ISSUE DATE! 9/24/84
ADDRESSEE!  NEVADA, GOVERNR
ADDRESSEE!  GEORGIA, GOVERNCR
ADDRESSEE!  NORTH CAROLINA, GOVERNOR
ADDRESSEE!  SOUTH CAROLINA, GOVER\CR
ADDRESSEE!  KANSAS, GOVERNOR
ADDRESSEE!  MINNESOTA, GOVERNOR
ADDRESSEE!  WASHINGTON, GOVERNOR
NTSB STATUS!

OPEN - ACCEPTABLE ACTION

H-0421
H-34-070

LOG NUMBER!
RECOMMENDATION' NUMBER!
ISSUE DATE! 9/24/84
ADDRESSEE!  TEXAS, LIBERTY COUNTY, 0
NTSB STATUS!

OPEN - AWAIT REPLY

H-0422
H-84-071

Al SHXOL BS

NTSB SAFETY RECOWENDATIONS
- ASOF 1/03/B —

THE NTSB RECOHHENDS THAT THE CALIFORNIA STATE DEPARTMENT OF
EDUCATION AND THE WASHINGTON STATE BOARD OF EDUCATION!
INITIATE A PROGRAH TO RETROFIT (EXCEPT UHERE THE DESIGN
MAKES RETROFITTING ECONOMICALLY PROHIBITIVE) ALL TRANSIT-
TYPE SCHOOLBUSES WITHIN YOIR FLEET THAT ARE NOT EQUIPPED
UITH FEDERAL MOTCR VEHICLE SAFETY STANDARD (FMVSS) 222
APPROVED SEATS UITH FMVSS 222 APPROVED SEAT AND RESTRAINING
BARRIERS IF THESE SCHOOLBUSES ARF REFURBISHED DURING THEIR

NORM'! Jc. VICE LIFE.

THE NTSB RECOHHENDS THAT THE FEDERAL HIGHWAY ADMINISTRATION!
REVISE FEDERAL MOTCR CARRIER SAFETY REGULATION 49 CFR 391.43
TO INCORPORATE A PROVISION, SIMILAR TO THAT SPECIFIED IN 14
CFR 67.20(A) FOR ARMEN MEDICAL CERTIFICATION, WHICH WILL
PROHIBIT THE FALSIFICATION OR OMISSION OF MEDICAL
INFORMATION IN' CONNECTION WITH A MEDICAL CERTIFICATION
PHYSICAL EXAMINATION.

THE NTSB RECOHVENDS TO THE GOVERNCRS OF NEVADA, GEORGIA,
NORTH CAROLINA, SOUTH CAROLINA, KANSAS, MINNESOTA, A\D
WASHINGTON! REVISE CURRENT STATE MOTQR VEHICLE LICENSING
PROCEDURES TO REQUIRE ALL APPLICANTS FOR COMMERCIAL (R
NONCOMVERCIAL BUS LICENSES TO TAKE AN APPROPRIATE WRITTEN
EXAMINATION AND A ROAD TEST IN' THE SIZE VEHICLE FOR WHICH
THE LICENSE IS TO BE ISSUED.

THE NTSB RECOMMENDS THAT THE COMMISSIONER'S COURT CF LIBERTY
COUNTY TEXAS!  DEVELOP A DISASTER PLAN TO INCLUDE ALL FIRE,
POLICE, MEDICAL, AND EMERGENCY SUPPORT AGENCIES WITHIN THE
COUNTY AS WELL AS ADJACENT COUNTIES WHICH PROVIDES CLEAR
GUIDELINES ON JURISDICTION, LOGISTICAL REQUIREMENTS, MEDICAL
RESOURCE AVAILABILITY, COMMUNICATION NEEDS, AND THE NEED FOR
ESTABLISHING A TRIAGE SYSTEM IN THE EVENT OF A CATASTROPHIC
ACCIDENT.
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LOG NUMBER: H-0423
RECOMVENDATION NUMBER!  H-84-072
ISSUE DATE! 9/24/84
addressee. alabama, governor
addressee. alaska. governor
addressee. Arizona, governor
addressee: Arkansas, governor
addressee: district of Columbia, MAY
addressee: flordia, governor
addressee: ibaho, governor
addressee: ioua, governor
addressee:. Kentucky, governor
addressee. Mssissippi, governor
addressee. Mssouri, governor
addressee. Nebraska, governor
addressee. new Mxico, governor
addressee. ohio, governor
addressee. oklahoha, governor
ADDRESSEE:  OREGON- GOVERNOR
addressee. south Dakota, governor
addressee. Tennessee, governor
addressee. utah, governor
addressee. vernont, governor
D BDRESSEE:  WEST VIRGINIA. GOVERNOR
ressee.  WISCONSIN, GOVERNCR
ntsh status.

OPEN - ACCEPTABLE ACTION

. TUMBER! H-0425
RECOHHENDATION NUMBER!  H-84-074
ISSUE DATE! 10/05/84
ADDRESSEE!  MASSACHUSETTS, TOAN OF RE
NTSB STATUS!

CLOSED - ACCEPTABLE ACTION

AL SOHOOL BB
NTSB SAFETY RECMVENDATIONS
— S (F 10/03/85 —

THE NTSB RECOMMENDS TO THE GOVERNGRS OF ARIZONA, IDAHO,
SOUTH DAKOTA, KENTUCKY, WISCONSIN, OHIO, WEST VIRGINIA, New
MEXICO, FLORIDA, MISSISSIPPI, TENNESSEE, IOUA, NEBRASKA,
OKLAHOMA - ARKANSAS, MISSOURI, ALABAMA, ALASKA, VERMONT,
UTAH, OREGON, AND THE MAYCR CF THE DISTRICT OF COLUMBIA!
ENACT APPROPRIATE LEGISLATION TO REQUIRE ALL PROSPECTIVE
OPERATORS OF NONCOMMERCIAL BUSES TO DEMONSTRATE THEIR
DRIVING SKILLS BY TAKING AN APPROPRIATE WRITTEN EXAMINI-
NATICN AND ROAD TEST IN THE SIZE VEHICi E FOR WHICH THE
LICENSE IS TC BE ISSUED.

THE NTSB RECOMMENDS THAT THE 'CUN OF REHOBCTH, MASSACHU-
SETTS, SCHOOL DISTRICT!  IMPLEMENT PROCEDURES TO NOTIFY
SCHOOLBUS DRIVERS OF OPERATOR'S LICENCE AND ENDORSEMENT
EXPIRATION DATES, AND FOLLOW-UP ON THESE NOTIFICATIONS TC
ENSURE DRIVERS' COMPLIANCE WITH THE LICENSING REQUIREMENTS
OF THE COMMOMAEALTH OF MASSACHUSETTS.



PAE A

LOG NUHBER!

H-0437

RECOHHENDATION NUHBER!  H-85-004

ISSUE DATE!
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

3/22/S5

ALAPAHA, STATE DIRECTOR 0
ALASKA. STATE DIRECTOR fF
ARIZONA. STATE DIRECTOR 0
ARKANSAS. STATE DIRECTOR

CALIFORNIA. STATE DIRECTO
COLORADQ. STATE DIRECTOR

CONNECTICUT. STATE DIRECT
DELAWARE. STATE DIRECTOR

DISTRICT OF COLUMBIA* DIR
FLORIDA, STATE DIRECTOR 0
GEORGIA, STATE DIRECTOR 0
HAWAII, STATE DIRECTOR OF
IDAHO, STATE DIRECTOR Of

ILLINOIS, STATE DIRECTOR

INDIANA, STATE DIRECTOR 0
IOWA, STATE DIRECTOR OF P
KANSAS, STATE DIRECTOR OF
KENTUCKY, STATE DIRECTOR

LOUISIANA, STATE DIRECTOR
HAINE, STATE DIRECTOR OF

MARYLAND, STATE DIRECTOR

HASSACHUSETTS, STATE DIRE
MICHIGAN* STATE DIRECTOR

HINNESOTA, STATE DIRECTOR
MISSISSIPPI, STATE DISEC!
MISSOURI, STATE DIRECTOR

MONTANA  STA'E DIRECTOR C
NEBRASKA, STATE DIRECTOR

NEVADA, STATE DIRECTOR Of
NEW HAHPSHIRE, STATE DIRE
NEW JERSEY, STATE DIRECTO
NEW HEXICO, STATE DIRECTO
NEW YORK, STATE DIRECTOR

NORTH CAROLINA, STATE DIR
NORTH DAKOTA, STATE DIREC
OHIO, STATE DIRECTOR OF P
OKLAHOHA, STATE DIRECTOR

OREGON, STATE DIRECTOR OF
PENNSYLVANIA, STATE DIREC
RHODE ISLAND, STATE DIREC
SOUTH CAROLINA, STATE DIP
SOUTH DAKQOTA, STATE DIREC
TENNESSEE. STATE DIRECTOR
TEXAS, STATE DIRECTOR CF

UTAH, STATE DIRECTOR CF P
VERMONT, STATE DIRECTOR C
VIRGINIA, STATE DIRECTOR

WASHINGTON, STATE DIRECTO

AL SOHOL BB
NTSB SAFETY RECQHHENBATIONS
- 1S OF 10/03/8 -

THE NTSB RECOHHENDS THAT THE STATE DIRECTORS CF PUPIL TRANS:
PORTATION OF THE 50 STATES A\D THE DISTRICT OF COLUMBIA!
ENCOURAGE LOCAL SCHOOL JURISDICTIONS TO ESTABLISH AND
ENFORCE PROCEDURES TO SYSTEHATICALLY HONITOR SCHOOLBUS
DRIVER COHPLIANCE WITH RAILROAD CROSSING STOP REQUIREHENTS
AND ROUTING REQUIREHENTS WHICH INCLUDE ON SCENE OBSERVATIONS
OF DRIVER PERFORHANCE.



PAE B
41 GC.L fis
NTB SAFE™“ RECOWBNDATIONS
— S OF KAR,"® —
ADDRESSEE!  4EST VIRGINIAr STATE DIRE
addressee; Wsconsin* state director
addressee. WYOMNG* state director 0
NTSB status:
OPEN - ACCEPTABLE ACTION
LOG number: H-0437 THE NTSB RECOMMENDS THAT THE STATE DIRECTORS CT PUPIL TRANSe
RECOMMENDATION NUMBER!  H-85-005 PORTATICM CF THE 50 STATES AND THE DISTRICT OF COLUMBIA:
ISSUE DATE: 3/22/85 ENCOURAGE LOCAL SCHOOL JURISDICTIONS TO ISSUE AN

addressee:  ALABAMA* STATE DIRECTOR 0 ANNCUNCEMENT TO PARENTS AND STUDENTS AT CR NEAR THE START COF
ADDRESSEE ~ ALASKA- STATE DIRECTOR OF  EACH SCHOOL YEAR WHICH (1! STATES THE JURISDICTION'S RULES
ADDRESSEE ~ ARIZONA* STATE DIRECTOR 0 REGARDING SCHOOLBUSES STOPPING AT RAILROAD CROSSINGS* (2'
ADDRESSEE  ARKANSAS* STATE DIRECTOR REQUESTS THAT SCHOOLBUS DRIVERS WHO FAIL TO COMPLY BE
ADDRESSEE ~ CALIFORNIA* STATE DIRECTO  REPORTED TO A DESIGNATED SCHOOL OFFICIAL, A\D (3) PROVIDE
ADDRESSEE  COLORADC* STATE DIRECTOR THE NAVE AND TELEPHONE NUMBER OF THE OFFICIAL,
ADDRESSEE  CONNECTICUT* STATE DIRECT
ADDRESSEE  DELAWARE* STATE DIRECTOR
ADDRESSEE  DISTRICT OF COLUMBIA. DIR
ADDRESSEE ~ FLORIDA* STATE DIRECTOR 0
ADDRESSEE ~ GEORGIA* STATE DIRECTOR 0
ADDRESSEE ~ HAWAII, STATE DIRECTOR OF
RESSEE  IDAHO. STATE DIRECTOR OF
® D RESSEE  ILLINOIS* STATE DIRECTOR
ADDRESSEE  INDIANA, STATE DIRECTOR 0
ADDRESSEE  IOWA, STATE DIRECTOR OF P
ADDRESSEE ~ KANSAS. STATE DIRECTOR CF
ADDRESSEE  KENTUCKY* STATE DIRECTOR
ADDRESSEE  LOUISIANA. STATE DIRECTOR
ADDRESSEE  MAINE, STATE DIPEC' CR OF
ADDRESSEE  MARYLAND. STATE DIRECTOR
ADDRESSEE ~ MASSACHUSETTS* STATE HIRE
ADDRESSEE ~ MICHIGAN, STATE DIRECTOR
ADDRESSEE ~ MINNESOTA. STATt DIRECTOR
ADDRESSEE ~ MISSISSIPPI* STATE DIREC"
ADDRESSEE ~ MISSOURI* STATE DIRECTOR
ADDRESSEE ~ HONTANA* STATE DIRECTOR 0
ADDRESSEE  NEBRASKA, STATE DIRECTOR
ADDRESSEE  NEVADA, STATE DIRECTOR OF
ADDRESSEE  NEW HAMPSHIRE*  STATE DIRE
ADDRESSEE  NEW JERSEY* STATE DIRECTO
ADDRESSEE  NEW MEXICO. STATE DIRECTO
ADDRESSEE  NBW YORK, STATE DIRECTOR
ADDRESSEE  NORTH CAROLINA* STATE DIR
ADDRESSEE  NORTH DAKOTA, STATE DIREC
ADDRESSEE  OHIO* STATE DIRECTOR OF p
ADDRESSEE  OKLAHOMA, STATE DIRECTOR
IRESSEE  OREGON, STATE DIRECTOR OF
ESSEE  PENNSYLVANIA, ' ATE DIREC
ADDRESSEE  RHODE ISLAND,"STATE DIREC
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addressee. south Carolina, state dir
addressee: south Dakota, state direc
addressee. Tennessee, state director
addressee. texas, state director of
addressee. utah, state director of p
addressee. Vermont, state director c
addressee. Virginia, state director
addressee. \Wshington, state directs
addressee. west Virginia® state dire
addressee. Wsconsin, state director
addressee. Woming- state director j
ntsb status:.

OPEN - ACCEPTABLE ACTION

LOG NUMBER: H-0437
RECOMMENDATION NUMBER!  H-85-006
issue date: 3/22/85

ADDRESSEE!  ALABAMA, state director 0
ADDRESSEE:  ALASKA, state DIRECTOR OF
addressee: Arizona, state director 0
addressee: Arkansas, state director
addressee: California, state directo
addressee: Colorado, state director
addressee:  Connecticut, state direct
addressee: Delaware, state director
addressee: district of Columbia, dir
addressee: Florida, state director 0
addressee: Georgia, state director 0
ADDRESSEE!  HAWAII, STATE DIRECTOR OF
ADDRESSEE:  IDAHO, state director of
addressee: Illinois, state director
addressee: Indiana, state director 0
addressee: ioua, state director of p
addressee: Kansas, state director of
ADDRESSEE:  KENTUCKY, STATE DIRECTOR
addressee: Louisiana, state director
addressee; MAINE, state director of
addressee. Maryland, state director
addressee. Missachusetts, state dire
addressee. Mchigan, state director
addressee. Mnnesota, state director
addressee. Mssissippi, state direct
addressee; Mssouri, state director
addressee. Mbntana, state director ¢
ADDRESSEE!  NEBRASKA, STATE DIRECTOR
addressee; Nevada, state director of
addressee. new Hampshire, state dire
addressee: new jersey, state directc
addressee: new Mxico, state directo

Al SHOL BS
NTB SAFETY RECOWENDATIONS
—ASFDBIRD—-

the ntsb RECOMVENDS 'HAt the state directors of pupil trans-
portation CF THE 5C STATES AND THE DISTRICT OF COLUMBIA!
ENCOURAGE Tocal school jurisdictions to: DISCUSS WITH
DRIVER APPLICANTS DURING THE SELECTION PROCESS THE PHYSICAL
AND MENTAL DEMANDS PLACED UPON SCHOOLBUS DRIVERS, ENCOURAGE
IN-SERVICE DRIVERS TD DISCUSS THEIR PROBLEMS AND THEIR
SATISFACTION WITH THE PRESENT JOB ASSIGNMENT UITH THER
SUPERVISORS DURING ROUTINE CONTACTS AND DURING PERFORMANCE
EVALUATIONS, AND ENCOURAGE SUPERVISORS TC HAVE FREQUENT
CONTACT WITH THEIR SCHOOLBUS DRIVERS TO DISCUSS AND RESOLVE
BEHAVIOR PROBLEMS CONCERNING SCHOOLBUS PASSENGERS.
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addressee.
addressee.
addressee.
addressee.
addressee.

ADDRESSEE!

addressee.
addressee.
addressee:;
addressee.
addressee.
addressee:.
addressee.
addressee:
addressee.
addressee:.
addressee.
addressee:
addressee.
ntsh status.

OPEN - ACCEPTABLE ACTION

new york» state director
north Carolina, state dir
north DAKOTA, state direc
OHIO, state director of p
(klahoma. state director
OREGON, state director of
Pennsylvania, state direc
rhode island, state direc
south Carolina, state dir
south Dakota, state direc
TENNESSEE. STATE DIRECTOR
TEXAS, state director of
UTAH, state director of p
Vermont, state director o
Virginia, state director
Washington, state directo
west Virginia, state dire
Wsconsin? state director

WOMNG? state director u

H-0437A
H-85-007

G NUMBER:
RECOHHENDATION NUHBER!
ISSUE DATE! 3/22/85
addressee. pupil transportation serv
ntsh status:

open - await reply

LOG NUHBER! H-0440
RECOMMENDATION NUMBER!  H-85-009
ISSUE DATE! 6/04/85

addressee. Florida department of hig

NTSB STATUS!
OPEN - INITIAL RESPONSE RECEIVED

noocawvibonvMubnRpbWwerrvnw

Al SHOL BB

NTSB SAFETT RECOWENDATIONS
— AS OF 10/03/8 —

THE NTSB RECOMVENDS THAT THE VIRGINIA DEPARTMENT OF
EDUCATION: CONSULT WITHOUT DELAY UITH THE VIRGINIA MEDICAL
SOCIETY TO PROMULGATE OBJECTIVE MINIMUM PHYSICAL STANDARDS
FOR SCHOOLBUS DRIVERS AS SPECIFIED BY SECTION 22-1-1"7 OF
THE CODE OF VIRGINIA. AS AVENDED IN 1979.  INCORPORATE THE
STANDARDS IN' THE PRESCRIBED PHYSICAL EXAMINATION FORMS. AND
SPECIFY THE HEALTH HISTORY THAT MEDICA  YAMINEES SHALL
OBTAIN WHEN EXAMINING SCHOOLBUS DRIVER APPLICANTS.

THE NTSB RECOMMENDS THAT THE STATE OF FLORIDA. DEPARTMENT CF
HGHWAY SAFETY AND MOTCR VEHICLES!  ADOPT REGULATIONS TO
REQUIRE THE OWNER OF A PRIVATE BUS TO DECLARE ANNUALLY WHEN
THE VEHICLE IS REGISTERED IF THE BUS IS TO BE USED FOR PUPIL
TRANSPORTATION. AND INSTITUTE PROCEDURES TO USE 1-E DATA TO
IDENTIFY ALL PRIVATELY-OWNED AND PRIVATELY-OPERATED
SCHOOLBUSES THAT ARE SUBJECT TO THE VEHICLE INSPECTION AND
DRIVER CERTIFICATION REQUIREMENTS IN FLORIDA STATE STATUTE
316.615.
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LOG NUVBER"

H-0440

RECOHHENDATION NUMBER:  H-85-011

ISSUE DATE!
addressee.
ntsbh status.

6/04/85

Florida department of hm

OPEN - INITIAL RESPONSE RECEIVED

LOG NUMBER!

H-0441

RECOMMENDATION NUMBER!  H-85-012

ISSUE DATE!
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE
ADDRESSEE

6/04/85

ALABAMA. GOVERNCR
ALASKA.  GOVERNCR
ARIZONA. GOVERNCR
ARKANSAS.  GOVERNCR
CALIFORNIA, GOVERNOR
COLORADO, GOVERNCR
CONNECTICUT, GOVERNOR
DELAWARE, GOVERN(R
FLORIDA, GOVERNOR
GEORGIA, GOVERNCR
HAWAII. GOVERNCR
IDAHO.  GOVERNOR
ILLINOIS, GOVERNCR
INDIANA.  GOVERNOR
IOWA, GOVERNCR
KANSAS, GOVERNCR
KENTUCKY. GOVERNOR
LOUISIANA.  GOVERNR
MAINE, GOVERNCR
MARYLAND. GOVERNOR
MASSACHUSETTS.  GOVERNCR
MICHIGAN. GOVERNOR
MINNESOTA, GOVERNCR
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THE NTSB RECOMVENDS THAT THE STATE OF FLORIDA. DEPARTMENT OF
HGHWAY SAFETY AND MOTCR VEHICLES!  INSTRUCT LAW ENFORCEMENT
OFFICERS TO VERIFY ON A CONTINUING BASIS COMPLIANCE WITH THE
REQUIREMENT FOR ANNUAL INSPECTION OF PRIVATELY-OWNED
SCHOOLBUSES STATED IN FLORIDA STATE STATUTE 316.615 THROUGH
A SYSTEMATIC PROGRAM OF ROADSIDE VEHICLE CHECKS AND ON EACH
OCCASION A PRIVATE SCHOOLBUS IS STOPPED FOR A DRIVER
VIOLATION ON A SPECIFIC VEHICLE SAFETY VIOLATION.

THE NTSB RECOMMVENDS THAT ALL STATES AND THE DISTRICT OF
COLUMBIA!  DEVELOP A HCDEL INSTRUCTIONAL PROGRAH TO BE USED
BY LOCAL SCHOOL DISTRICTS TARGETED AT DRIVERS OF
PRIVATELY-OWNED AND PRIVATELY-OPERATED PUPIL TRANSPORTATION
VEHICLES THAT INCLUDES A REVIEW OF ALL APPLICABLE LAWS,
REGULATIONS, AND POLICIES GOVERNING PUPIL TRANSPORTATION
SAFETY, FIRST-AID, AND PRETRIP INSPECTIONS, AND ENCOURAGE
DRIVERS OF PRIVATELY-OWNED AND PRIVATELY-OPERATED PUPIL
TRANSPORTATION VEHICLES TO PARTICIPATE IN THE PROGRAM,
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addressee. Pennsylvania» governor
addressee. Rhode island* governor
addressee. south Carolina* governor
addressee. south Dakota* governor
ADDRESSEE!  TENNESSEE* GOVERNOR
addressee. texas* governor
addressee. utah* governor
ADDRESSEE:  VERMONT, GOVERNCR
ADDRESS! VIRGINIA, GOVERNOR
addressee. Washington, governor
addressee. west Virginia, governor
addressee. Wsconsin, governor
addressee. Woming, governor
addressee. district of Columbia, may
ntsh status:

OPEN - INITIAL RESPONSE RECEIVED

LOG number: H-0442 THE NTSB RECOMVENDS THAT THE DIRECTORS OF PUPIL
RECOHHENDATION NUHBER!  H-85-013 TRANSPORTATION OF ALL STATES AND THE DISTRICT OF COLUMBIA!
ISSUE DATE! 6/04/85 INCORPORATE INTO EXISTING AND FUTURE PUPIL TRANSPORTATION
addressee:  ALABAHA* DIRECTOR OF PUPI  CONTRACTS WITHIN YOUR STATE OR DISTRICT MINIMUM STANDARDS
«  ORESSEE] ALASKA* DIRECTOR OF PUPIL  FOR SCHOOLBUS DRIVER CERTIFICATION* LICENSING, AND TRAINING,
jdressee:  ARIZONA* DIRECTOR OF PUPI  AND FOR SCHOOLBUS INSPECTION AND MAINTENANCE COMPARABLE TO
addressee; ARKANSAS* DIRECTOR OF PUP  THOSE APPLICABLE TO PUBLICLY OPERATED SCHOOLBUSES AND
addressee; CALIFORNIA, DIRECTOR OF P DRIVERS OF PUBLIC SCHOOLBUSES, ENFORCE THESE VEHICLE AND
addressee; COLORADO, DIRECTOR OF PUP  DRIVER STANDARDS.
addressee;  CONNECTICUT* DIRECTOR OF
addressee. DELAWARE, DIRECTOR OF PUP
addressee; GEORGIA, DIRECTOR OF PUPI
addressee; FLORIDA* DIRECTOR OF PUPI
addressee; HAWAI* DIRECTOR OF PUPIL
addressee.  IDAHO* DIRECTOR OF PUPIL
addressee: ILLINOIS* DIRECTOR OF PUP
addressee;  INDIANA* DIRECTOR OF PUPI
addressee: |OWA, DIRECTOR OF PUPIL T
addressee;  KANSAS* DIRECTOR OF PUPIL
addressee;  KENTUCKY* DIRECTOR OF PUP
addressee;  LOUISIANA* DIRECTOR OF PU
addressee. HAINE, DIRECTOR OF PUPIL
addressee:  MARYLAND, DIRECTOR OF PUP
addressee;  MASSACHUSETTS, DIRECTOR 0
addressee; MICHIGAN, DIRECTOR OF PUP
addressee;  MINNESOTA, DIRECTOR OF PU
addressee.  MISSISSIPPI, DIRECTOR CF
addressee;  MISSOURI, DIRECTOR OF PUP
ADDRESSEE:  MONTANA, DIRECTOR OF PUP;
addressee; NEBRASKA* DIRECTOR OF PUP
ffIIRESSEE: NEVADA DIRECTOR OF PUPIL
addressee. NBW HAMPSHIRE, DIRECTOR 0
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addressee.
addressee:
addressee:.
addressee:
addressee:.
addressee:.
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addressee?
addressee:.
addressee.
addressee.
addressee:.
addressee.
addressee:
addressee:.
addressee.
addressee:.
addressee:
addressee:.
addressee:;
addressee.
addressee.
ntsb status.

NEU JERSEY» DIRECTOR OF P
NEW MEXICO. DIRECTOR OF P
NEW YORK; DIRECTOR OF PUP
NORTH CAROLINA) DIRECTOR

NORTH DAKOTA) DIRECTOR OF
OHIO) DIRECTOR OF PUPIL T
OKLAHOMA, DIRECTOR OF PUP
OREGON. fTRECTAR OF PUPIL
PENNSYLVANIA) DIRECTOR OK
RHODE ISLAND) DIRECTOR CF
SOUTH CAROLINA. DIRECTOR

SOUTH DAKOTA. DIRECTOR &
TENNESSEE, DIRECTOR OF PL
TEXAS- DIRECTOR OF PUPIL

UTAH, DIRECTOR OF PUPIL T
VERMONT. DIRECTOR OF PUPI
VIRGINIA. DIRECTOR OF PUP
WASHINGTON, DIRECTOR OF p
WEST VIRGINIA) DIRECTOR
UISCONSIN. DIRECTOR OF PU
WYOMING.  DIRECTOR OF PUPI
DISTRICT OF COLUMBIA. DIR

OPEN - AWAIT REPLY

LOG NUMBER:
RECOMVENDATI
ISSUE DATE:
ADDRESSEE!

ntsbh status.

H-0443
ON NUMBER!  H-85-014
6/04/85

national parent-teacher a

OPEN - AWAIT REPLY

LOG NUMBER!
RECOMHENDATI
ISSUE DATE!
ADDRESSEE!

NTSB STATUS!

H-0443
ON NUMBER!  H-85-015
6/04/85
NATIONAL PARENT-TEACHER A

OPEN - AWAIT REPLY

AL SHOL BS
NTSB SAHET; RECOWBNDATIONS
— AS (F TO"03/% -

THE NTSB RECOMMENDS THAT 'V* :«(IC«AL PARENT-TEACHER
ASSOCIATION! - ENCOURAGE LOCAL PARENT-TEACHER ASSOCIATIONS
AND LOCAL SCHOOL BOARDS IN EACH STATE AND THE DISTRICT OF
COLUMBIA TO CONDUCT SURVEYS TO IDENTIFY DRIVERS OF PUBLIC
SCHOOLBUSFS AND PRIVATELY-OWNED SCHOOLBUSES WHO ENGAGE IN
UNSAFE PUPIL TRANSPORTATION PRACTICES) AND REPORT THE
FINDINGS TO THE STATE CR LOCAL POLICE.

THE NTSB RECOMMENDS THAT THE NATIONAL PARENT-TEACHER
ASSOCIATION!  URGE LOCAL PARENT-TEACHER ASSOCIATIONS TO
CONDUCT PROGRAMS TO INFORM PARENTS ABOUT STATE SAFETY
REQUIREHENTS FOR SCHOOLBUS DRIVERS AND SCHOOLBUS
INSPECTIONS.
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ABSTRACT

Tha aafaty of children on achool buaaa la an laaua
of considerable concarn. Canadian Hotor Vahlcla Bafaty
Standard* pertaining,to tha creihworthineea faaturaa of
achool buaaa vara introduced In 1980 with tha objactlva of
battar protecting children In tha avant of an accidant.
While thara is not yat suffloiant accidant data availabla In
Canada to document tha sffacta of thaao regulations thara m
ara Indication* In tha U.B. that eIaIéar regulations havo
basn effective in accomplishing this goal. The suggestion
has baan Mda by aany groups, on atny occasions, that
parhapa saat baits should be aude aandatory in achool huaaa
In order to provide an enhanced level of occupant safety.

This report details the raaults of an overall
study of school bus safety. It includes tha results of a
literature survey, diacuaalona with bus aanufacturare and
oparatora of school buses utilising aeat baits and a crash
test prograa for thraa different school huses.

Tha crash teat prograa provided data and
photographic avidancs to coopers the reaction of thraa
baited end three unbelted duaalee in e 48 ka/h frontal
collision. Three different eeat specings wars also used.

-3 -

The results indicated that tha baited dumles
experienced higher head accelerations, lower cheat
accalarationa and aore aavara neck astanalon than did tha
unbaltad or.sa. This Indicates that If lap belta ara
installed on currant daalgno of school bus aaata, a graatar
potential for haed Injury aay aslat.

Other observations suggest that further study la
raqulrad In tha araaa of glaring atrangth, attachaant of
aaata to floor, fual fillar aountlng and drivar protaction.
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Thla School Bua Bafaty Study indlcataa that
careful deliberation auat be aiarclaad before deciding
whether or not to add lap belt* to axislting daaigna of
occupant protection systems found on todays achool buses.
The barrier crash teat raaulta ehowed that tha potential for

head injury in frontal collialona increased, whan lap balta
wara aaployad.

Thla conclualoo was raachad aftar tha aubject of
achool bua aafaty waa investigated in conaldarabla datall.
Tha Invaatlgatlon included a ravliaw of aiiatlng litaratura,
discussion* with bus manufacturer* and opsratora and a
dynamic barrlar crash prograa. Tha crash prograa provided
data and photographic evidence, not befor* available, to

coapara tha raactlon of baited and unbelted test duanlaa ir.
a frontal collision.

Thraa diffarant slaaa of school buaaa war*
subjected to o barrier collialon at 4B km/h. Tha larga
conventional type bua wea a 44 pasaangar Blue Bird aodal.
Tha aid alas but waa a 22 pasaangar Thomas Hlnotour | built
on a Ford Chassis. Tha third bua waa a 20 pasaangar van
convaralon typa, manufactured by Campwagon, ualng a Dodge
B350 van. Each bua contained alt 5th percentile adult
female teat duanlaa. Three of tha duanlaa wara restrained

by type X* aaat balta and thraa wara laft unrastralnad. Th#
Thom** & Campwagon buaaa had a Gross Vahlcl* Weight

Bating (OWR) of laas than 4500 kg whll* th# «lu# Bird had a
OW1 greater than 4500 kg.

For th* bus with a GWR greater than 4500 kg. all
duamiaa ashibltad BIC** values Which ware leas than 1000.
Th* value of 1000 is tha generally accepted threshold, above
which serious injury or death la Ilksly to occur. Kowsvsr,
th* BtC for th# baited dummies was approximately three tinea
greater than tha HXC for tha unbelted ones. For both buaaa
with a GWR lea* than 4500 kg, all HXC values for restrained
dummies exceeded 1000. «By contrast, all BXC values for
unrastralnad diasmiea wara below 1000. Tha diffarancaa In
DIC values war# significant enough to reach th# conclusion
stated above, h aimntary of teat raaulta la presented In
Table 3. In addition, several baited dunlii experienced
aavar# rearward neck flexure, aa a result of pivoting about
th# lap bait and striking th# aaat back in front with thalr
haad. Thla in Itaalf waa Judged to caua* at laaat aarloua

injury.
e Atype | aaat bait con5| s of a ap bait only, tor
restraining movement of the palyia
**HIC - ad Inkurfy Cr|ter refer to Appendix A, clausa
(11? efer to BACKGROUND aactlon for further
explanation of HIC, Appe nd|ces ara referenced

throughout volume 1 of thla report. They are
contained in Volume II.



Further conclusion™ iri aursarixed belowi

1. Th* p«**lv* occupant reatralnt syatam
(ccmpertmantallxatlon) provide* excellent

protection for occupant* during a frontal
[*>act,

3. Tha ua* of a typa 1 **at bait ayataa in any
currant daalgn of achool bua My raault in
mora aavara haad and neck Injuria* for a
belted occupant than a unbelted on*. In a
aavara frontal colllalon.

3. Tha uaa of lag ecreve to attach aaata/barrlara
to th* bua floor ahould b* examined.

4. Th* body ahift along th* chaaala during a
frontal colllalon praaanta a Ufa threatening
haxard to th* bua driver.

5. The body joint atrangth regulation (CMVBS 221)
la adequate to prevent joint aaparatlon In a
achool bua with a OVWK greater than 4500 kg
during a frontal colllalon.

-7-

Tha window retention regulation (CHVSS 217)
ahould be reviewed to determine if a ainlmua
fore* ahould b* applied to th* window* before
they are permitted to ahatter or becoe*
dlalodged from their frame.

The femur load* Maaured on all duaaelaa vara
wall below th* limit of 2500 Iba.

Thar* ara few atatiatlca available concerning
achool bua accident*. Further collection* and
analyai* of auch data ahould be purauad. |In
particular, tha direction of Impact with th*
bua and th* type of Injurlaa encountered
ahould be documented more fully.



- 8-

HAOCOHOPED

Accidant data shows that school buaaa ara tha
safest means of transporting atudanta to and from achool.
Tha lataat avallabla Canadian analysis, antltlad ‘School Bua
Accidant Btudy'1* ooncludad that a studant Is e times more
[labls to ba injurad while travailing to or fron achool in a
vehicle othar than a achool bus.

Unilts pasaangar cars, whose nora aggrsaalva
Intarlor, lower atas and nora aavara dacalsratlon bahavlour
in a craah aituatlon makes tha fitment of ssat baits
asaantlal for occupant safety, tha school bus prasanta a
dlffarsnt problem with raspact to occupant protactlon.
Thara ara, at present, a total of thirty Tlva federal safety
standards which ara applicable to achool buses. Thsee ara
eiUMrixed in Appendix 0. Haw aafaty stahdards for achool
huaaa ware introduced in 1980. Theaa ensured that achool
huaaa would ba constructed with Increased body joint
strength (CHVBB 1111), improved window retention (CHVSS 217),

batter fuel syatam Integrity (CHV8S 301) and Improved
occupant protection (CHVBB 222).

ich appear aa superscripts ara the reference,
Q quthls repoFrJt. P

Aa tha result of extensive tasting in tha
U.S. 8, * and Canada, tha occupant protection capability of
a achool bus waa greatly laprovad by requiring tha use of
high-backad, heavily padded, cloaaly spaced aaata. Tha old
steal post and modesty panel which was ahead of tha front
row of seats was replaced by a high, padded barrier.
Performance criteria were Introduced to anaure that tha
aaata wara capable of absorbing a specific amount of energy
if they were impacted by on occupant. The method of
kttaching the eeata to the floor and attaching tha seat
cushion to the seat frame waa upgraded. These features ara
collectively referred to as the ‘cospartmentalixatlon*
concept. Blnce the introduction of similar passive
protection features in the 0.1. in 1977, child deaths in
aphool buaaa have bean reduced from €0 to 9 with over
400,000 achool buaes operating dally.> Atable illustrating
thla reduction in fatalities la provided in Appendix C.

Because of thla ‘compartmentsliration* concept,
and tha controlled aaat spacing, the atudanta tend to alt
more upright on the seats. In the event of a colllalon, th
occupant alldas forward into the back of the aaat in front.
Thla raaulta in the forces being spread eiore evenly over th
upper torso. A haad protection sone aa described in
Appendix A, cleuee(l) la provided in each bua to minlrelxe
head contact with tha roof of tha bua.



CHVBB 222 ‘School au* Passenger Stating and Craah
Protaction* vaa first propoatd in tha Canada Oasatta Part |
on Pabruary 4, 1*70. Tha propoaod affactlva data vaa
September 1, 1*7*. Tha proposal vould have required that
aaat baits bo installod at each daaignatod saating position
(DSP) in all achool buaaa having a arose Vehicle Weight
Hating (OWR) of 4506 kg or lata and that seat bait
attachment points ba provided on aaata in school buaaa vlth
a GWR graator than 4S00 kg.

Due to tha many adverts rspraacntations racalvad
from manufacturers, achool boards, operators ate, tha east
bolt requirements vara withdrawn. Thla vaa dona vith tha
under, inding that a thorough ravlev vould ba conducted in
oarder to eiaalne more fully tha affect that aaat balta vould
have on achool bua occupants and to further Investigate tha
araaa of concern ralaad by commentators to tha Part I.
Representors questioned tha followingi

a) Cost-banefit ratio due to tha low number of
accidanta Involving school buses.

b) Adverse affect of aaat balta on tha
undeveloped bona structure of young children.

c) operational problems such aa replacement of
damaged belts, and maintenance of belts.

d) monitoring the students to aniura that the
belts are worn and ara properly edjuatad.

a) use of belts aa vatpona to strike another

student.

f) liability of the operator or driver if the
belts era not worn and/or are ieproperly
adjusted and tha but la involved in an
accident.

CHVBS 222 vithou't tha aaat belt requirement became effective
September 30. I'iBO.* It followed the ‘coapartmentnlitation*

concept for occupant protaction.

In the 0.B., achool huaaa vith a OWA of 10,000
[bs (4300 kg) or lass must hava a aaat bait installed at
each DSP. This regulation, PIfVSI 222, became affactlva on
April 1, 1*77. There ara however soma significant
dlffsrancaa between tha existing Canadian and U.B.
regulations. In Canada, a paddad barrier must ba Installed
in front of each DIP that dr' ' not hava another aaat back
within 331 mm* of tha Basting Rafaranca Point (SRP). This

-161, Canada Oaaatta Part it. Vol. 114, Ho. 5,

ﬁBO. . .

as baan submitted to Increaea this to

ed taata performed in the U.S.* have shown
Racm% can be% Increased up W CJO am without
a cohcept of coaglartmantallcatlion.



barrier e not mandatory in tha U.«.. in addition, tha haad
protection cone and aaat spacing requirement!*, specified in
the Canadian regulation, are not applicable in the U.». for
buaaa with a OWS of 10,000 Ibe (4500 kg) or leaa.

The “tchool Bua Teatlng Program* waa planned to
determine the reaction of belted and unbelted teat diamlea
in all claaaea of achool bueea during a frontal barrier
colllalon. Ho auch data presently eaiata. An Invaatigatlon
of tha head and cheat contact of tha dummy with tha seat
hack waa needed for both belted and unbelted dumoloe, to
properly aaaeaa tha effect aaat balta would have on echool
bua ©ompants and to determine whether or not the
regular Introduced in 1»80 provide the anticipated level
Of protection. It waa auapected that the pivoting of the
anthropomorphic teat device (ATD) about the aaat belt could
raault in greater head injurlea than if the ).TD ware
unraatrainad.

The barrier craah program was daalgnad to measure
and compare the affect of a 48 km/h frontal barriar crash on
both belted and unbelted dumay occupants. In addition,
three different seat epaclnge were uaed to dnterminn If this

cop(?/ of CHVSS 222 |e attached as Appendix A. Clause

e

(g ? fines the head protection rone and clause. (L10)
Inea tha eeat spacing requirement.

0

variable hae an effect on .a reaction of the dummies.
Instrumentation was Installed to determine the deceleration
of the vehicle during tha crash phase. Il Instrumented but
uncertified percentile adult female anthropomorphic test
devices (ATD)* ware Installed In each bua to determine the
cheat deceleration, tha hetd deceleration and the femur
loads** during the lapact. Slow motion films were made to
provide a record of tha motion of tha dummies within the
vehicle.

Instrumentation conalsted of trlaxlal
accelerometers in the heads and chests of tha ATD'a and load
calls in the feaura and-on both aides of the lower torso
belts. Pror this raw data accelerations were plotted
egainst time. Chest severity indices, peak accelerations
and the haad Injury criterion (RIC) were than calculated.

The queatlon of which Injury criteria to rely on
desarvae aome consideration. Peak resultant head
acceleration glvee some indication of Injury potential but,
particularly whan the peak occurs over a short duration. It
Is difficult to relate thie to human tolerance. Tha onset
rate, duration and praaence of angular acceleration all
contribute to the sever|ty of Injury. The pit 1
* The AtD'e are dimensioned in accordance with CH\)fs 100
and conform to PKVSB paé 27% specifications.

**Ortlz Pnum ers 4, 5 a ould be Instrumented to
rec emur loads.
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developed to provide « Mthnutlcal relationship between
resultant acceleration and tin* and la expressed as
HIO[ 1 A~ a.dt]i.b A tolerance for buun
tj- tlotl
haad Injury has baas'safe- somewhat arbitrarily, at tha Isval
of BXC < 1000. Ibs Isval of 1000 has been challenged by
rasaarchars la Franca and othar countries and tha validity
of the mathematical expression Itaalf can ba quoetione/J. 10
Tha expression has bean developed froa studies of humtn
cadaver haad ispacta to flat plates, tanimal studies and
cadaver studies and it Is not certain how wall suited tha
orpraselon or tha limit of 1000 la to haad lapacts of the
type found In this study. Certainly, a HXC of 1000 Is
probably not tha best value for a limit of hiatn 'tolerance
for children. Unfortunately, tha fundamental research
necessary to provide a reliable haad Injury criterion for
children haa not bean completed. HXC In tha form currently
used worldwide In automotive tasting probably provides an
Indication of a certain laval of injury to tha human child
haad and It la included hara, along with pea's rasultant
accalaratlon. The chaet accelerations ara ulso included.
An injury criterion of a maximum of <0 g'a chest
acceleration over 3 milliseconds is used In soma standards.
It la probable that child tolerance in the area of chest
lapact would axcasd that for adults due to tha greater
elasticity of tha bona structure.

For explanation of term*, saa Appendix A clausal 11/.

It sesas reasonable to aesuma that tha Injury
criteria cosaaonly used for adults (HIC and cheat
acceleration) glva soma ralativa Indication of Injury
potential for children but tha limits ara suspect. In tha
absence of batter measures these values ara quoted hare.

Eight of tea Canadian provinces hava legislation
tdilch makes tha wearing of aaat balta mandatory If tha belta
ara installed by tha vehlole manufacturer. Children In
Javan of thase eight provinces ara raqulrad to be secured by
an approved occupant restraint In tha frmily ear from tha
tima they laave tha hospital aa a now born In an Infant
carrier. Tha only vahiole which they may encounter which
does not hava aaat balta la a bua. Many paopla arqus that
tKla braak In'tha continuity of aaat bait deployment can
have adverse affects on tha wearing rates In vehicles othar
than buaaa. However, thara la no data available to either
confirm or disprove this theory.

Additional studies included conducting a
literature aaarch to try to determine 1C tha
conpartmantalltatlon concept Is s vslld one, visiting bus
msnufsctursrs to etxamine thalr products end manufacturing
techniques and visiting bua operators who employ seat baits
to discuss thslr aaperlencoe. Tha raaulta ara found In tha
aaction entitled “FHT 1"



APPROACH

Id ordar to proparly avaluata tha altuatlaa
concerning achool bua aafaty. It vaa nacaaaary to contact a
number of aourcaa. Computer data baaaa In tha Tranaport
Canada library vara searched for published Iltaratura
concerning achool bua aafaty and testing. A major
[ltaratura aaarch, conducted by BlokInatlca and Associates
[/td. aa part of tha TU Limitad Study* on tha achool bua
aafaty ahlald, vaa ravlavad aa part of thla atudy.

Construction methods uaad In tha manufacture! of
achool buaaa vara aiaminad at tha bua manufacturara
factorlaa and tha laaua of aaat bait use in buaaa vaa
dlacuaaad with key paraoonal. School buaaa which employ
aaat balta vara aiamlInad at to tha Ktoblcoke Board of
education In Ktoblcoka nnd Allvaya Transportation In
Scarborough. Tha axparlanoa of tha flaat managers with
aaat balta In thalr buaaa waa dlacuaaad.

It vaa datarmlInad that no data exiat<»d to ccmpara
tha raactlon batvaan baltad and unbaltad occupants In a
achool bus, during a frontal colllalon. Zn crdar to
ganar ita auch data, tha ‘School Bua Tasting Program* vaa
davalopad.

For this barrlai; crash program., thraa buaaa
rsprasanting tha majority of types of busaa In usa In Canada
vara aalactad. Tha flrat vat a 1904 Bluablrd, 66 pasaangar
full alia bus (OVtffl 11340 ,tg). Tha sacond waa a 1984
Caapvagon van convaraion typa, 20 pasaangar (OVWR 3861 kg)
built on n Oodga B3SO Haxlvan chassis. Ths third vaa a 1984
Thomas MInotour 1, 22 pasaangar (OWI. 4535 kg), built on a
Ford school bus chaisis. Kalthar tha chassis nor body of
tha buaas was altarad for tasting. Tha saatlng arrangamant
vaa altarad In accordanca vith tha followlogi

1. BUJBHCD BOB -  TTB 1BVLH>0H2BHA32630

Thara ara alavan rows of aaata In thla bua. Bov 1
Is at tha front Immadiataly behind tha barriar and row 11 Is
at tha raar. Tha spacing batvaan tha aaata and tha front
borrlar or saat back was adjusted aa ahovn In figure 1. The
seats with aaat balta installed vara purchased from Blua
Bird - part number 39* DOT-TP* vith type | lap bait
assemblies. The seat bait vaa manufactured by Indiana
Hills, modal 1130-4100-0001-00, manually adjustable, no
retractors.
ft tI)rencpaeursiealt#Qi*_.J ara uaad in manY instances In thla section

jus manufacturara Instructions for Inet-1lling

seats specified imperial fastanara and torqua
requirements.
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Vhan a aaat vaa moved to obtain tha desired
spacing, 11/32 diameter pilot holea vara drilled though tha
floor and 5/16* n 2* machine bolts and nuts vara Installed.
Tha nuts vara torqued to 10-13 ft-lba. Tha attachment of
tha aaat frame to tha aldevall was accomplished by using
3 - 5/16 a 3/4 long machine bolts and nuts In 11/32 dlanatar
pilot holas. buta vara torqued to 16-20 ft-lba. All
hardvara and instructions vara supplied by Blue Bird.

Barrlere and aaata not raqulring relocation vert
tasted as installed In tha bua by Blua Bird.

Rsfar to photos C to 14 for both pra and post
tast conditions.

2. TBOWImm - TIH KdlITOlaW W

The aaata in the Thomas bus vara moved to obtain
tho apatinga ahovn In figure 3. Tha Instructions a&4
hardware vara supplied by Thomas. Three aaata (rows 1, 3 a
4) o's tha Ul aids vara removed and raplacsd with rainforced
aaata, complete with typ< Z aaat balta. Thass aaat
assemblies vara purchased from Thomas, complete with seat
baits installed on the frame.
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SEAT  SPACHG

Vhlla attaching tha aaata to tha floor aavaral of
tha lag acrawa could not ba torqued to tha epaclflad 16-19
ft-1ba., dua to atrlpplng of tha thraada In tha plywood.

Thaaa lag acrawa wara ranovad and raplacad with
5/1* »C nachlna bolta and aalf locking not/waahar. Tha
location of tha bolta la ahovn In flgura 1. Tha barrlara
wara taatad a* Inatallad in tha bua by Thoaii.

1 Tha aaat balta wara ell locatad on tha laft alda
of the vahicla. Balte wara manufactured by Baana, nodal
JISOOr (mala) and oodal J1800B (female), manually
adjustable. Ratractora wara not uaad.

Rafar to photoa 129 to 42 for both pra and poet

taat conditlona.

J. CRKWaOOM BUB -  VIm 2B7RB33TORR278915

BInca Campwagon doaa not hava a aaat bait option
for thair van cc .erelon echool buaaa, it waa nacaaaary to
us* 3-660 aaa widelaaata, complete with aaat balta,
manufactured by Thomaa bua. Tha aaat apaclng waa altarad in
accordanca with flgura 4. AIll aaat balta wara locatad on
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th* left aid* of th* vehicle. Sett* on th* right ifwrof
th* vehicle ver* th* type supplied with the bu*. AIll *ext*
were bolted through th* floor, where possible, using 5/16 UC
Machine bolt* with nuts and lock w**h*r*. Where croe*
Member* or gas tank prevented bolting, 5/16 * 1-1/2 lag
ecrew* ware used.  Th* aecurlng nut* and lag screws were
torquad to 12 ft-lba. Figure 5 ahowa location of bolta and

lag acrawa.

meat fraaee were bolted to tha aid* angle with
2 - 5/16 NC nachlne bolta with lockvaaher and nut. Hut
war* torqued to 17 ft.-1b*. Mat belt Mounting bracket,
Thonas part nuiaber 4607-9290 waa uaed to attach tha seat
belt to th* eld* angle. The bracket was attached to the
angle with 2 - 5/16 Nr a 1-1/4 Machine bolta, lockwaahor and
nut. Nuts were torqued to 17 ft-lba. Th* aeat belt was
attached to th* belt Mounting brackot per Instructions
supplied by Thooaa Bua.

The-two front barriers were tested as Installed by
Caaipwagon.

Refer to| photos 115 to 20 for both pr* and poat
test conditions.
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Aeguletioo CKVBS 333(10)*. requires that a
restraining barrier be provided In front of avery D8P that
doee not have the rear eurfeca of another achool bua
passenger aaat within SU ms of tha SAP, measured
horlxontolly through the SRP. Had taata perfoneed In tha
U.S.8 have ahovn that aaat apecing can be Increaaed up to
610 Ben without lopeiring tha concept of
ccmpartmentallxatioa. An eaendaent la praaantly heing
proceeeed to Incraaaa thla aaat apecing to 610 bbi. Thua,
tha 533 mb and 610 aaa apaclng uaad In tha teat wara chosen
to reflect tha cutrrant.and propoecd regulation.

Tha aract alttlng height of tha 5th percentile
adult fenala ATD la 704.B bb (30.9*). Tha normal altting
height la 751,0 aa (39.6*). Tha vertical height from tha
aaat bench to tha SAP of the ATD la approxlautely 96.5 an
(3.0%). By subtracting the BAP height from the altting
height glvas a duaaiy torio pivotal ana of approximately
605 mm. Tha SAP la located approximately 133 mb
horlxontally from tha seat back. Thua a theoretical
distance of approximately 013 aaa froai aaat back to seat back
la required to have minimal contact batwean tha ATD head and
tha aaat back In front. The physical else of tha two

o Safer to Appendix A
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ensller buaaa alao prevented tha third seat spacing from
exceeding 013 aa. A larger apaclng would hava caused
contact batwean tha seat baeka of row 3 and tha aaat basaa
of row 3, Thla apaclng was used In tha larger bua aa well,
to maintain a consistent teat format.

The barrier craahea were performed at tha
Transport Canada Motor Vehicle Test Centra, at Slalnvllle
P.0. Arvin-Calspan Corporation (Calapan) of Buffalo,
miw York waa tha contractor engaged to prepare the buaaa and
conduct tha teats. Calapan brought tha necessary teat
equipment from Buffalo to record dynamic ATD data and film
ATD sK>venant within the buses. The aaat spacing within tha
buses waa altarad by Transport Canada personnel. In
acbordanca with inatructlona provided by the bua

manufacturers.

Six 5*** percentile adult feauile ATD'a were placed
In each bua. Thla duaaay waa chosen to simulate a large
elementary achool student, (tha ATD weighs 46.4 kg (103
Iba.)). The next conaeonly available ATD, tha 50t
percentile adult male, welgha 74.5 kg (164 Ibs) and waa
judged to be too large for our purposes. Three were secured
in placed with tha seat belts and thraa were unrestrained.
Zach dummy waa instrumented to determine cheat and haad
accalaratlon during tha crash. The BIC values wara than



calculated for each ATD. Thraa of tha six ATD'a vara
Instrumented to measure loada imposed on tha femurs. In
addition, two < yaar old ATD'a vara placed in tha alue Bird
bua, la row S on tha left aide of tha vahiola. Than
duanlaa, valghing 31. kg (46.1 Iba), vara uaad to alnulate
a anall alaaantary achool ehlld. They vara unlnatruaantad
and unr?strained and vara uaad to provide a ooaparlaon
batvaan the kinematics of thla alsa of ATD and thoee of tha
1th percantlls adult feaalae,

Th« Blu« Bird but v*a crashed on Baptesbar 13, tha
Campvagon van oo Baptanbar If and tha Thonae MInotour on
fepteabar 30, 1ff4. aa planned.

pibdibgb

Bafatv kacord

"School buaaa ara Involved In vary fav accidents
(only tI of all achool buaaa In servica hava accidents In
ona yaar) and of thaaa accidents only 301 result In any
Injury at all to bua pasaengara. Purther, of thaaa Injurlee
only 31 ara mora than moderately aavara. In addition, all
of thla data la baaed on pra CHVIIl 333 aaata. Boat CXVSS
333 aaata ara (forecast to further raduca Injuriaa to
approximately <101 of previous huaaa."1

Children in school buaaa ara conutlng in perhaps
the aafast aoda of transportation. Vary fav accidents occur
and when they do, tha Injuries to paasangere ara generally
of a minor nature. Hovaver, when serious injuries do occur
In a achool bus, tha accidant usually receives vide
publicity.

School buses travel during specific timse of tha
day, on predetermined routes. They ara a unique colour and
employ special flashing llghte and in many provinces, stop
arms to varn othair motorists when they ara stopped for
loading and unloading. They generally travel at low epaeds



batvaan atop*. In addition. It la an offense to paia a
stopped school bua, with Ita warning light* activated vhll*
It la loading or unloading atudanta.

A review of ailating lltaraturad Indlcataa that
tha cauna* of oohool "ba*-accidant*, In dacraaalng ordar ara
as follovsi achool bus driver arror, othar driver error,
bus defect*, environmental conditions, othar vahlcla
defect*. In a crash situation, th* major Injury causing
device* within th* bua. In dacraaalng ordar, ara as follovat
aaat backs, aldawalla, aaat lags, othar occupants, windows.
Th* majority of Injuries to paaasngara are to tha haad and
face. Thla data 1* based on aaata constructed prior to the
Introduction of th* CHV« 222 regulation.

Accidant and Injury statlatica are difficult to
find. Th* *Cchool Bus Accidant Study*l by Outoskle
concluded th* followingi

a) th* estimated number of achool bua accidents In Canada
In 1975 waa 2150 resulting In 1300 Injuries (Ba* table

h) th* total number of achool bua colllalon-ralateT?
fata'ltlas In 1975 waa 17. Of thaaa, only 3 ware killed
within th* bua vhIl* S war* killed while crossing th*
road to and froai th* bus or were struck by th* bus (Bee

table 2).

¢) In 1975, th* probability of a achool bua being Involved
Ina reportable accidant waa 1 In It. For all vehicles,
th* probability waa ¢ In 10.

d) In 1975, th* estimated occupant Injury rate for achool
buaaa was 0.1 par million pasaangsr-mllsa and for all
vehicles waa 0.8 par million paaaangar-mlla*. That la.
Itla estimated that a pasaangar la 8 times more liable

, to b* Injured while travelling In a vehicle othar than a

achool bua.

Th* latest accidant statistics, taken from 1981
police report*, indicate that approtimately Sit of accldanta
Involving achool buaaa are head-on type collisions.



- Pupils Injured Inside school busts 600
- (age group S—9) -
- Psdsstrisns Injured by school busts, or
other vehicles, while crossing the road
to or from s school bus 130
- tchool bus drivers Injured when thslr
\f.eh|cfle collided with other vehicles or
Ixed objects 130
- Occupants of other vehicles Injured In
collision with school buses. 430
Totsl D 300
TABLE | - Injuries Resulting Proa *chool-Bus Collisions
During 1975 In Canada’
- Estimated number of pupils killed
within school buses 2
Estimated figure of pupils killed
es a result of being struck by a
tchool bus, or other vehicle, "while
crossing the road to orfro* a bus s
- Estimated number of school bus
drivers killed In collisions 3
- Occupants of othar vehicles killed
gs a result of collision with school
uses .
Total 17
Ta>1" 197S#in0cin!dI7COli, 10n~M1*t*(L During

LITERATURE REVIEW

A atudy conducted In 1977 by louthwest Research
Institute for the California Blghvay Patrol entitled *A
Study Relating to Seat Belts for use In Buses*4 concluded
that seat belts should not be Installed in any category of
but In the State of California. They alto stated that
research on seat belts In automobiles and aircraft has
proven that the entire seating system must be considered es
a unit to provide maxImtst protection for the passenger.

In the U.S. Federal Register of December 8, 1977,
the KHT6A commented aa follows 1 ‘MHTSA is aware of no data
indicating that estall busas, that Is, those with a GWR of
10,000 Ibs or less do not require the extra protection
afforded by seat belts.* One of the most convincing reports
to support this statement is ‘'Statistical Evaluation of the
Effectlvenesa of ntVBS 222*5 compiled by the Center for the
Environment and Kan Inc. (CEh) in October 1980. 82
Hultldleciplinary Accident Investigation (MDAI) achool bus
accident reports were analysed in detail.

An opinion was presented as to ths probable outcome of the
accident |I_f the bysea had been constructed In conpllance
with PHVB8 222. Two assumptions were made In the report.



) lo the small buses. If construct*! to FHVSB 223
requirements, tha available ssat baits would hava
bean used.

1) If ejection cccured as a rssult of non>use of ssat
helts, the 'uae.of a seat belt would tiave prevented
the ejection.

A total of « small achool bua accidant reports
ware reviewed. Involving 90 passengers. Of these, 75 were
Injured and 7 were killed. The following opinions were
expressed In the report

1) Of the 7 fatalities, six would have had injuries
reduced to sUnor ones (AH 1 or 0)* If the occupant
had worn a seat belt in a bus constructed to FMVSS
232 requirements. o conclusion was reached for
the seventh fatality. This occupant was standing.
In tha j- .css of changing easts when the accident
occured.

2) Host of the 75 injured occupants would have had
their Injury severity reduced to AlS level 0 or 1
(i.e. minor Injuries) if they had been wearing seat
helts.

* XIS - Abbreviated Injury Scale - See Appendix D

Aa outlined in the BACKOROUVD section of thle
report, when the original proposal for OWSS 222 waa issued,
a requirement that seat belts be Installed at each DSP In
small achool buses* was proposed. Several objections to
this proposal were received frost various sources. The seat
belt proposal was subsequently withdrawn vith the
understanding that the objections raised would be
Investigated. The results of this investigation are
presented below.

Commentators to the Part I, Canada Oacatte propottl
of 1979 questioned the suitability of aaat belta for use on
school age children. They suggested that perhaps tha use of
seat belts on children might oven increase tha severity of
Injury. This subject vae researched and a report issued by
BloklInetica and Associates Ltd. The report "The Restraint
of School Age Children in Automobiles - A Literature
Review*4 reached the following conclusionst

a) children in automobile accldanta do not austaln injuries
to the same axtant and degree as do adults

* A small achool bua is one with a GWR of 4500 kg



b) children of all ago can benefit substantially froai tha
use of oo-board rastraln systems In automobiles with
alnlmia likelihood of receiving injurloa, InclutUng bult
relatad ones.

¢) present parfonaanca standards (s.g. CHVSS 109) hava not
rasultad In ayataaa which ara Inccapatibla with achool
aga children. Indeed, auch occupants appear to ba
afforded aora protection than tha adults for whoa ths
ayataaa era deslgnad.

Commentators alao questioned w «r or not Beat
baltu would ba uaad by tha studants. The ‘Stulated that
tha baits would ba vandalized by ths stude- < or uaad aa a

egainst other studants.

"* sffactlvsnsss of a ssat bait In reducing

"*ury and death la. of course, dependant upon It's proper
use. Ensuring use would ba an ongoing educational task to
ba undertaken by the achool authorltlee and bus operators.
Tha Etobicoke Board of Education, where all large buses
employ seat baits and Allways Transportation In Scarborough,
where all small buses employ belts, report high usage
rataa. Oraenburgh, Mew York, another Jurisdiction which has
belts installed in all buaaa, reports usage rataa In the 80t
range. Etobicoke Board of Education reports that In ten

years of operation with seat belts, only 10 belts have been
deliberately cut. They report no incidences of the*belts or
bucklss being used as weapons. In fact, seat belt usage has
cut down on pupil movement and "horseplay” within the

huaaa.

Another objection to tha Installation of aaat
belts waa that small children would not be able to rele/iae
themselves In case of an accidant and aubsaquent fire or
rollover.

In such an emergency, which la a very rare
occurence, the belted oocupant has a much greater chance of
remaining conaclous and alert. The m'tlted occupant could
be thrown about the vehicle and cor."i be badly Injured or

unconscious.

The question of maintenance of helte waa raised.
Hany bus fleet operators felt this would be a costly
problem. Children wouldn't wuse the belts If they became
dirty or oolled.

Discussions with bus operators presently employing
eeat belts Indicate that maintenance Is not a significant
problem. Typically, tha original seat belts last the seven



year life of the bus. Ths occasional buckle must be
replaced because of breakage, but this Is an Infrequent
event an] Is considered to be normal maintenance of the
syatam. A retractor system can easily be used to prevent
belts from falling to the floor.

yield Investigation

Avisit was made to tha Etobicoke Board of
Education and Allwaye Transportation Bystams In Ktoblcoka

and Scarborough respectively to examine buses with seat belt

Installed and to dlscues tha use of the belts by the
students.

, Ktoblcoka operates 35 large school busss -
typically 73 pasaangar models. All sssts ara dssignad to

accoasaodats 3 atudanta with ona aaat belt for each etudent.

Retractors are USed to keep ths belts off ths floor to
prevent them from becoming dirty.

Allvsys employs mainly school busss with s GWR

less than 4500 kg - typically 30 passsngar models. Ths

busss srs manufactured by Olrsrdln and hava s seat belt at
each DSP. Ths belts are Installed by ths bus manufacturer

and do not employ retractors. Tha seats afa designed to
accommodate 3 students.

Ths following points wara noted during tOey

examination of the busee end diecueelone with the £eraonntl.

The eeet belts normally laat tha life of the bua. Ths
buses ara normally raplacad aftar 7 years of uic

Retractors used In Ktoblcoka buaaa ara dismantled,
cleaned and lubricated at Isaat annually.

The belte easily become tvlatad and thus will not
properly retract. A student using a jammed retractor
could easily find ths belt too short or too long for
proper fitment.

Studants deliberately jam ratractora from time to time
with candy wrappers, etc. However, this Is a fairly
rsrsly occurlng svsnt.

The driver tells embarking atudanta to secure their seat
belte and assumes that they do it. If older students
ara on the bus, they may ba used as monitors. This Is
at tha discretion of tha driver. Use of baits eeema to
be directly rg(lated to driver interest.

Etobicoke has experienced only 10 dellberetely cue belts
In the 10 year Alfa of their prograa.
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luckle breakage i1r » rare occuranca.

Thara hava heen no Incidences of tha belts/but kiss bsing
used aa a vaapoa oo othar atudanta.

Etobicoke estimates thalr coat to baf2500-f3000axtra
to hava tha balta inatallod Id tha buaaa. Tha balta ara
retrofitted by e aubcontractor.

Ktoblcoka dlatrlbutaa educational Material concerning
tha uaa of aaat balta through tha achoola. Tha propar
adjustment of tha balta Id tha raaponalbillty of tha

childran.

. Tha buaaa are regularly uaad for activity tripa aa vail

aa norsal otudenl transportation.

Tha oparatora vould prefer that a proparly designed seat
Incorporating bait retractors ba made available. At
present, tha retractors must ba retrofitted by a
contractor.

13. Tha new 1984 buses hava tha alala side retractors

14.

Mounted In tha centra aisle space. These cut down on

the affactiva width of tha aisle by approilmately 50-75
eta. Children also strike tha housing with thalr lags,
causing bruises and Injury.

Ona of tha Major concerns of these operators Is that If
seat balta era Made Mandatory In achool buses, provinces
which hava Mandated aaat belt uaa Must daal with ths
question of responsibility for ensuring that students

vaar ths belts - especially eieall chlldran.

»



BUS CRASH PROSRAM

Th* barrier craah prograa entailed crashing three
buses Into s concrete barrier at approximately 48 km/h.
This type of collision is a vary severe type of accident In
reellty. LI

Th* barrier crash program shoved that for a small
school bus*. In all caeas, tha ATD secured by a aaat bait
experienced a HXC valua exceeding 1000. In tha small achool
busea, all unrestrained ATD'™ exhibited a HIC value of less
thsn 1000. From these results, It must ha concluded that,
for frontal Impacts, the restrained occupant vould receive
more saver* head Injurlsa than th* unrestrained one. On*
can further conclude that Injuries could vary likely be I1f*
threatening, A visual analysis of th* filmed motion of th*
dumralee Indicated that In msny case*, th* restrained dummies
experienced severed rearward neck flexure as a result of th*
head contacting tha aaat back In front. In eon* esses, this
flexure alone Is judged to be severe enough to cause serious
Injury.

1 X small school bua la one having a GVWR14500 kg

-3 -

Even In th* large conventional site bus, th* me
value* for th* restrained ATD'a vara approximately three
times greater than for th* unrestrained ones.

A summary of th* resultant HIC and chest
accelerations la presented In Table 3. A tabulation of test
data for each bua la presented In tabl..s 4, S and 6. Hot*
the following anomaliesi

(1) ATD 12 lo th* Campvagoo van conversion was ejected
from its aaat. When it contacted th* restraining
barrier, th* lag screws holdlwg th* barrier to tha
floor withdrew, allowing ths ATD to pass over th*
barrier and strike the dash with Ita head. Ths

. final position of tha ATic was upside down on the
front door operating mechanism (8a* photo* 421, 22
( 26). This trajectory vould probably cause
Injury to th* occupant. However, the test results
showed a rolatively low HIC value (369). If tha
ba rler had remained attached to th* floor, th*
A'D probably vould have bean contained within its
seating compartment.

(I1) ATD 95 In tha Campvagon van had a high HIC value
(1711). However, tha head of thla ATD did not
contact th* seat beck in front of It. Bather, it
pivoted about the torso and struck Ita haad on th*
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1*9 tibia*.
valua.

Thla would account for tha high wic 2)
However, considering tha dynamic reaction

of tha ATD. it would probably not hava auatainad

aarioue head Injury.

Whila tha objactlv* of thaaa taata did not include
touting for OtVBS 321 'loint Btrength* or OfVas 301 'Fuel
on— mta ooocamlng thaaa foaturea are
noteworthy. Only achool buaaa with a OVW* greater than
4500 kg must aatlafy CHVfg 221.
davalopad to prevent interior panel Joint failure* which

ayataa Integrity*,
Thia regulation waa 3)

could reault in aharp, haxardoua edgaa or aurfacea being
cr«atad in caaa of an accidant. For th* three buaea tested,
the Integrity of the paaaanger compartment waa maintained.

Ho joint failure* or aeparationa war* noted.

Th* following obaervationa were mad* concerning
the fuel ayateai

1) On the large Blue Bird bua. th* chain which aacurea
tha filler cap to tha tank bee*** jammed in th*
praaaure relief dleo built into tha cap (aa* photo
*45).
atmosphere.

Thia in effect opened the gaa tank to
If rollover had occurred, a
significant leakage of fuel would probably hava
occurad.
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On th* Thomas Klnotour bua, th* gasoline tank la
secured to th* chaisia while tha filler neck and
A short length of
rubber hoa* connect* th* filler neck to th* gas
tank. When th* body shifted forward during th*
impact, thla rubber hoa* separated from th* tank
(Be* photo 14C).
occurad, a major fuel spill would have happened.

cap ara aacured to th* bod/.

If even a partial rollover had

During tha van conversion colllalon, two of th*
thraa left aide windows shat+ered early in th*
This resulted
small shard* of glass being hurled about th*

gvent. in a tremendous number of

interior of th* bus. Thla glass could easily
become lodged in th* occupants eyas end clothing,
(Sa* photo 147) Th*
windows on th* right aid* of th* vehicle remained

causing serious Injury,

Intact.



abalthib
Bchool But Tasting Program

Introduction

Th* analysis presented hare deals with tha raaulta
°f tha Bchool Bua Tasting Program. Much of tha analyala
la band on an upper limit for BIC of 1000. Tha HIC valua
la dafinad In Appendix A. clauaa (11). Thara la aoaie
question in tha Iltaratura aa to whathar or not a HIC value
of 1000 la a concluaiva maaeur* of aerloua haad Injury,
particularly for chlldran. Mora raaaarch la preaantly being
conducted In thla area., However, aa dlacuaaad in the
kACKOAOWD aactloo of thla report, it la tha beat available
maaaura for determining the poaelble aevetity of head
Injuriea. for tho bua craah prograa, tha coaparlaon batwaan
HIC valuaa for baited and unbelted dummies provide* an
indication of th* effect th* aaat belt ha* In Increasing th*
aavarlty of haad Injury. Thla, along with an analyala of
th* alow notion filaa, provides a good baala for th*
concluelon* reached.

In general, th* obaervatlona aada regarding neck
flexion, peak reaultant accalaration and HIC valuaa tend to
support each othar for tha conclualons reached regarding

head and neck Injury potential. Th* head accalara®gjy
tracaa ahowad very saver* peeks, particularly whan th* haad
of tha duwiy contacted th* area of th* aaat containing tha
atructural ataal tubing. Thla la pertly du* to th* fact
that tha ATO'a uaad are vary atlff. It clso Indicate* that
th* foam padding over tha support structure of th* aaat
bacajas fully coapreaaed. The lighter head of th* fifth
percentile female ACT, relative to th* atandard fiftieth
parcantil* adult ule ATD, nay alao partly account for thaaa
iharp peaks.

Th* aaact point of haad contact with th* saat hack
la vary important. Thara may yet be Improvements which can
be made to th* aaat design in order to minimis* Injury aa a
re4sult of h'ad contact, whathar or not aaat balta era used.

The uaa of on* ATD per aeat in thee* teat*
aoeiawhat llalta th* scope ofthe rseulta elnc* different
ATD kinematics Bay have occurred if two or thraa had baan
placed In each saat.

Obaervatlona of tha two unrestrained six year old
ATD™ on th* large achool bua ahowad a tendency to apraad
tha fores* of the* Impact over the body. Th* ATD'a head
Impacted th* aaat back belowthe horlsontal aaat back frame
eamber. It 1* expected:thatthis six* of child would be



better protected by tha “compartnentallKation" concapt than
e larger child,

Xd addition to tha criltarla cpocified In OfVSS
332(11), CHVIi 208(H) apeclflee that In a 4B km/h frontal
colllalon agelnat a fixed barrlar, tha HXC muat not axcaad
1000. Thla clauaa alao epeclflea that tha raaultant chaat
accalaration nay not sicaad <0g. Thla la tha uppar IInlt
uaad to determine tha acceptability of chaat data.
I

Tha forcaa of tha Inpact raaultad In aavara raar
neck flexure for aavaral ATD'e. Thla reaction la alno
dlacuaaad In tha following aactlona. Thara la, however, no
criteria avallabla to judge the poaelbla aaverlty of Injury
that could raeult from thla bending. Xt la worth noting
that tha ATD neck la exceptionally atlff, nuch nora ao than
that of a human.

1. blue Hlrd Hue

A copy of the Arvin/Calapan teat raaulta,
including data tracaa, la contained in Appendix E.

ATD foaltlon 81 - (unreatralned, LH front, 533«n aaat
apacling)

During the colllalon, tha dunty'a knaaa, chaat and
haad atruck the raatralning barrier. Tha duray'a haad waa

rotated rearward, aa a raanlt of etrlklng tha top of tha
barrlar. Tha rotation, however, waa only alight. Tha dueny
aaperiancad a resultant chaat acceleration of 60.4g which la
marginally above the limit of 60g. Due to a technical
problem with the init,’u*antatlon, tha haad accalaratlon waa
not valid. Xt la eatlAated that tha HXC value would have

bean relatively low. (fixe photo 1S)

ATD Poeltlon =1 - (reatralnad, KB front, 533am aaat
apacling)

During tha colllalon, tha barrlar In front of thla
duxxxy movad rearward approximately 380m and upward. Thla
waa due to tha ahlIft of tha bua body on tha chaaxia. Tha
dunny alid approximately 254m along tha aaat cuahlon before
balng pivoted about the lap belt, Tha knaaa and haad
contacted tha barrier. Tha haad made contact with tha top
raar edge of tha barrlar at about aye level. Thla raaultad
in the haad bring rotated rearward approximately 90* to tha

torao. (Sea photo 16)

Tha raaultant head acceleration waa 21V.6g. The
HIC waa 649, wall'below tha limit of 1000. Tha raaultant
chaat acceleration waa 40.8g, alao wall below thn limit of



ATP Poaltlon >3 - (reatrelnad, LH centre, 690m aaat

apacing) _

Tha knaaa of tha dumy uda alight ooatact with

tha aaat hack In (root. Tha duaoay pitotad about tha aaat
bait and atruck Ita haad at about tha forahaad level,

approximately 100m below tha top adga of tha aaat back.

Tha haad plvotad allghtly to tha raar. (Bee photo (7 a 8)

Tha raaultant head accalaratlon waa 104.59. Tha
HIC waa (29 and tha raaultant chaat-accalaration waa 28.1g.

ATP Poaltlon M (unreatrelned, RB cantra, 690m aaat
apacing)

Tha diuay alld forward and tha knaaa made contact
with aaat back In froot. This contact appaarad to ba auf-
flclant to dlalodga tha aaat cuahlon iron tha aaat In
front. Tha dumy'a nack ooatactad tha top of tha aoat
back. On rabound. tha dumy atruck tha front adga of tha
aaat cuahlon with tha aaall of Ita back.  Zt than rotated
In-board and andad up laying In tha alala. (8ea photo 19)

Tha raaultant haad accalaratlon waa 41.59. Tha
BIC valua waa 220, and tha raaultant chaat accal' atlon waa
34.2g.

Tha dumy alld forward on tha aaat. Tha BSEe<and
chaat Hda contact with tha aaat back In front. Tha chin
and nack of tha dumy contacted tha top adga of tha aaat
back. (Sea photo 110 t 11)

Tha raaultant haad accalaratlon waa 42.(g. Tha
HIC valua waa 205 and tha raaultant chaat accalaratlon waa
48.2g.

ATP Poaltlon 16 - (raatralned, W! rear, (I1C
apacling)

Thla duajry plvotad about tha lap raatralnt.
Neither tha knaaa nor tha chaat contactad tha aaat back In
front. Tha haad, however, aide full facial contact with tha
aaat back atarting with tha forahaad atriking tha raar top
adga of tha aaat back. Thla reaulted In tha haad rotating
rearward approxlaataly 75* In relation to tha toreo. (Saa
photo 012 1 13).

Tha raaultant haad accalaration waa 136.5g. Tha
HIC valua waa 731 and tha raaultant chaat acceleration waa
25.0g.
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ATP Poaltlons |7 6 IB - (unrestrained, LH centra, 50Bum
aaat apaclng) _

Theao two diaamlae wara « yaar old child type and

wara uninatrumentad. Tha wara placad In tha aaat ahead of
ATP 13. Tha aaat apaclng was aa loatalled at the factory.

Both dtaaalaa alld forward with tha knaaa, chaat
and facing making contact with tha aaat back. Tha dummies
tended to atand up apraading tha force of tha lapact over’
tha uppar torao. They rebounded onto tha aaat and ended up
altting on tha front adga of tha aaat cuahlon
(aaa photo 114).

Tha valuaa for haad accalaratlon and chest
accelaratloa wara not recorded. However, tha affect of tha
lapact on thaaa two dummies did not appaar to ba vary
violent. Tha duvjalaa wara ratalnad within thalr aaating
coapartment.
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General Comments

During tha colllalon, tha bua body alld forward oo
tha chaaala ratla approximately 775am. (lea Photo 13) Thla
motion undoubtodly ebaorbed much of tha energy of tha
colllalon. However, In doing ao, th# front right aide door
waa rendered inoparabla for evacuation purpoas (aaa photo
12). Tha hood of tha vehicle penetrated tha windahield.
With tha windahield encroaching from tha front and tha body
sliding forward, tha driver's compartment waa aevaraly
crushed. It la doubtful if tha driver would hive aurvived
thla colllalon.

Tha apring which hold# tha relief dlac ahuv in tha
geaollne filler cap became wadgad between tha cap body and
tha dlac during tha colllalon (aaa photo MS). Thia
undoubtedly would have raaulted In a major fuel spill If tha
bua had rolled over.

Tha force of tha collision alao caused both rear
leaf springs to break in tha area of tha front spring aya.
Tha raar emergency door and both aide emergency windows wara
operable after the crash. AIll of ths aide window* remained
Intact. There wara no joint separations In ths bua body.
Tha Integrity of tha pasaangar compartment waa maintained.



2. Campwaqoc Bua

A copy of th* Arvin/Calapan test report, including
date trace*, le contained la Appendix I.

ATD Position fll - trestrained, La front, 533m aaat
apacing)

Th* duaaiy alld forward oo tha aaat approximately
254m befora pivoting about th* lap bait. Th* knaaa mad*
contact with th* raatralning barrlar. Th* pivoting torao
atruck Ita forahaad on tha top raar edge of th* raatralning
barrlar. Th* haad waa'rotated approximately 45* rearward in
relation to tha torao. (Baa photo* 117, 20 4 21).

Th* raaultant head acceleration waa 421.2g. Thla
reaultad In a HIC valua of 2014, and a raaultant chest
accalaratlon of 32.5g.

Tha contact of th* dumy'a knaaa and haad with th*
barrier caused tha lag acrawa which secured th* barrlar lag
to tha floor, to start withdrawing from tha floor.

ATD Position 42 - (unrestrained, AH front, Slinxi saat
apacing) —

Thla dumy alld forward and th* kneaa and haad
contacted th* raatralning barrlar. Th* fore* of thla
contact caused th* lag screws Which hold tha lag of th*
barrier to th* floor to withdraw. Th* alal* aid# part of
th* barrlar waa daflactad toward th* outboard aid* of tha
bua. Th* dumy continued ita forward notion until Ita haad
contacted the daah. Tha dumy than rotated to an upald*
down poaltlon and ended up mating on the door operating
mechaniaa (aaa photo 1B, 21 | 22).

Th* raaultant haad accalaratlon waa 307.3g. Th*
calculated HIC value waa 349 and the raaultant cheat
accalaration waa 21.1g.

ATD Position 13 - (restrained, Lfl centra, 680am seat
apacling)

Thia dumy alld forward approximately 254m hefore
pivoting about th* aaat belt. Th* knaaa mad* contact with
th* saat back In “ront. Th* upper torao pivoted about th*
lap bait, causing tha haad to contact tha aaat back
approximately 250m down.from th* top. Th* face of th*
dumy became buried in th* saat back aa th* head rotated
rearward, (aa* photo 117 4 23). Th* haad waa rotated
rearward approximately 90% with raapact to th* torao.



The resultant haad accalaratlon waa 181.(9. Tha
HXC valua waa 21*5. ona of tha highest valuaa recorded and
mora than doubla tha Ilalt of 1000. Tha raaultant chaat
accalaratlon waa 32.2¢.

ATP Polltloo 44 - (unraatralnad, R.B. centra, 68Soe aaat
epacing)

Thla duamy alld forward on tha aaat cuahlon. Whan
tha knaaa contactad tha aaat back, tha dumey plvotad about
tha hlpa sal mada haad oontact at about aya laval with the
top raar adga of tha aaat back. Final haad contact waa Iron
tha noae to tha chin. Tha dumy then etood up. While It
waa rebounding, in a near vertical poaltlon, Ita haad Bade
contact with .the aidawall of tha ralaad roof portion of tha
van. Tha dusty rebounded onto Ita aaat and laid down toward
tha alala (aaa photo 118, 19 a 21).

The raaultant haad accalaratlon waa 199.0g. Thla
notion raaultad in a HIC valua of 948. Tha raaultant chaat
acceleration waa 42.0g. '
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ATD Position 15 - (raatralncd, L.B. raar, 615m aaat
apacing) .

Thla duany plvotad about tha lap bait. Tha 55 Kg
ballaat, which waa aacured to tha aaat frana in front of
thia dumy poaltlon, waa aufflclant to cauaa tha three lag
acrawa holding tha raar vast lag to tha floor to withdraw
and to cauaa tha aaat back to deflect forward (aaa photo
149).  The dumy plvotod about tha lap bait but becauaa of
the aaat back daflactlon, did not contact the aaat back, it
did pivot enough to make haad contact with Ita own lower
laga at 125 allllaeconda. (Caa photoa 117, 25 A 26)

The raaultant head acceleration waa 132.1g. Tha
calculated HIC valua waa 1711. Thla, however, la an
unreallatic valua alnca contact waa made with tha dunay laga
only. Tha raaultant chaat accalaration waa 37.5¢.

ATD Poaltlon 16 - (unraatralnad, R.H. raar, 61San aaat
apacling)

Thla duany alld forward and made knaa and full
facial contact approxleataly 75-100*m below tha top of tha
aaat back. Tha force of tha knaaa cauaad tha alala aide
aaat lag to break where it jolna tha floor mounting foot
(aaa photo 148). Thla cauied tha aaat back to ba rotated
outboard. Aa a raault tha dumy waa rotated to tha right



end rebounded into the centra alala (aaa photo 119, 2§,
26 « 27) _
Tha raaultant haad accalaration waa 195.0¢9. Tha
calculated HIC valua waa 607 and the raaultant chaat
accalaratlon vaa 24.19.-

General Coomsnta

During the lapact, tha left front aida window and
laft raar aide window ahattarad. A tjreaendoue aaount of
broken glaaa vaa hurled about aa a reault of thla. Tha
drlvara door vaa not operable after tha colllalon but tha
paaaangar aide door waa. Tha raar emergency door vaa
operable after tha colllalon. Thara waa no evidence of fuel
aplllaga.

3. TBOWAI HgtlITOOI | HO«

A copy of tha Arvin/Calapan teat report, including
data tracaa, la contained in Appendix 0.

ATD Poaltlon (1 - (restrained, L.H. front, 53Jnm aaat
apacling)

Tha dumy alld forward approxinately 254nm before
pivoting about tha lap belt. Tha knaaa aada contact with
tha barrlar. Tha forahaad contacted tha top raar adga of

tha barrlar which cauaad tha haad to rotata rearvarT”
approxinataly 90* In relation to tha torso. Tha y'e
shoulders alao made contact with tha r.rrlar. (aaa photo
132 « 36). "

Tha raaultant haad accalaratlon waa 322.1g. Tha
HIC valua was 2505, the highest recorded during thla progran
and aora than 2<i tiaas tha Ilalt of 1000. Tha raaultant
cheat accalaratlon waa 40.1g.

ATD Position 12 - (unraatralnad, R.H. front, S33na aaat
apacing)

Thla dumy alld forward during tha lapact. Tha
knaaa, chaat and haad aada contact with tha barrlar. Haad
contact occurred at about noee level with tha upper rear
edge of tha barrlar. Tha seat cushion became dislodged as a
result of knee loada laposed by tha dumy behind position

As a result, upon rebound, tha dumy ended up laying
partially In tha alala (see photo 133 « 37).

Tha raaultant haad accalaratlon waa 223.1g. Tha
niC valua waa 893* and tha raaultant chest accalaratlon was
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ATD Poaltlon n - (restrained, L.S. centro, (90n aaat
apacing) _

Thla dummy plvotad about tha aaat hait altar
sliding slightly on tha aaat. Tha knaaa made minimal
contact with tha aaat back. Tha haad uda lull face contact
with tha aaat back starting with forehead contact
approaUataly 100am balow tha top adga of tha aaat back.
Thla raaultad In tha haad rotating raarvard approximately
60* with raapact to tha torao. (lea photo 132 t 38)

.

Tha raaultant haad accalaratlon waa 125.3g. Tha
calculated HIC valua waa 1144 and tha raaultant chaat
accalaratlon waa 38.2¢.

ATD Poaltlon 44 - (unraatralnad. AH centre tSOnaa aaat
apacling

Thla duaay alld foiward and contacted tha aaat
hack with Ita knaaa, cheat and haad. Tha haad contacted tha
top of tha aaat back with Ita mouth and chin. (See photo
133 t 3f). Tha force of the knaaa cauaed tha aaat cuahlon
on tha aaat In front to become dlalodgad. Tha duroy
rebounded and aat down on the aaat.

Tha raaultant haad acceleration waa llI<.2g. Tha
calculated BXC valua waa 741 and tha raaultant cheat

accalaratlon waa 59.8¢.

ATD Poaltlon 45 - (raatralnad, L.H. raar, tlOma aaat
apacing)

Thla duany alld approximately [50nm along tha aaat
before pivoting about tha lap bait. Tha knaaa did not
contact tha aaat back. Tha haad contacted tha aaat back and
rotated rearward in axcaaa of 90* relative to tha torao.
Tha forahaad made Initial contact with tha raar top odge of
tha aaat back. Aa tha haad rotatad, the dummy's face
contacted tha aaat back. During tha haad contact phaaa, tha
aaat back atartad to rebound rearward. Thia rebound put
compreaalve forcaa on tha already severely hant nack of tha

dummy. (laa photoa 134 | 40). |

The raaultant haad accalaratlon waa 179.8g. Tha
calculated HIC valua waa 1173, and tha raaultant chaat

acceleration waa 42.4g.
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ATD Poaltlon (6 - (unraatralnad, *.n. raar, 610m aaat
apacing) -

Tha iatarlor camera uaad to record tha dynamics of
thla dummy did not function during thla toat. However, tha
caaaraa which recorded tha vahlcla notion did provida bom
datalla of tha doaay movement.

Thla dUBay alld forward and contacted tha aaat
back with Ita knaaa, hard enough to deform tha lowar portion
of tha aaat back. Tha diaov than plvbted about tha hlpa and

atruck Ita lowar faca on tha top adga of tha aaat back (aaa
photo till 41).

Tha raaultant haad accalaratlon waa *7.7¢. Tha
calculatad HIC valua waa 494, and tha raaultant chaat
accalaratlon waa 44.9g.

GEWERAL COtftpm

A SOth parcantlla, unlnetrumented, adult male taat
dummy waa Inatallad In the drlvara aaat. Xt waa raatralnad
In placa with tha typa XX* aaat bait aupplled with tha

4@0%Berg(ellt?giir%tbaaslstenl]%l?combination pelvic and upppr
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vahlcla chaaala. During tha colllalon, tha ataar***ihaal
waa dlaplacad vertically upward. Tha haad of tha drlvar
pivoted downward and atruck tha centra of tha ataarlng
wheal. Tha fnaura of tha duany became jearned under tha daah
panel, it la judged that the drlvar would havaeuffered
serious Injury or death, (lea photoe (43 6 44).

During tha colllalon, tha bua body ahlfted
approximately 3Glam along tha chaaala ralla (aaa photo
(31). Tha window In tha driver's door waa cracked hut the
door waa oparebla.

The right hand front entry door flow open early In
tha craah event. Xt waa open at thaconclualon and could
hgva bean uaad for evacuation purposes. Tha aide emergency
window axita and raar auargancy door remained oparebla after
tha colllalon. Thara vara no body joint aeparatlona.

Thla particular vehicle dealgn haa the fuel tank
eecured to tha chaaala and the filler cap and neck aacurad
to the body. Thara la a abort length of rubber hoaa which
connacta tha two. When tha body ahlftad forward, thla
rubber hoae became aaparated from the fuel tank (aaa photo
(46). Tha fuel tank waa thua open to tha ktmoaphere and a
aerloua leak would hava occurred If tha vehicle had tipped
or rolled.



The highest HIC valua recorded vaa at ATD poaltlon
Hi behind tha drlvar. Tha bua body becomes wider behind
tha drlvar and thara la a kolkhesd approximately twelve
Inches vide betveaa tha body aad tha chaaala cab. The
raatralning barrier, which la Inatallad ahead of tha flrat
row of aaat, la behind thla bulkhead at tha driver's aide.
During tha oollleloa, this bulkhead acted aa a rigid surface
to prevent tha barrlar from deflecting forward and absorbing
tha anargy It was daalgned to abaorb. Thla rigid bulkhead

probably contributed to the high BXC value calculated for
dumy 11.

COKUMIOM

The passive occupant reetralnt system (compartmental-
laatlon) required by CHVB *12 alnce 1*80 function* aa
intended during frootal Impacta and provides excallant
protactlon for occupants.

The use of n type X east belt eyetem In any currant
deelgn of achool bua My raeult In more eevere haad and
nock Injuries for a bolted occupant than an unbeltsd
ona, In n aavara frontal colllalon.

The uee of lag acrawa to attach saata/barrlara to tha
bua floor ahould ha aiamlinad.

Tha body shift along the chaeale during a frontal col-
[lalon praaanta a Ufa thr'ttenlng haaard to tha bua
drivar.

Tha body_joint strength regulation (CHV88 221) le
adequate to prevent Joint aspiration in a school bus
with a OWtfc ) 4500 kg during a frontal collision.

Tha window retention regulation (CHVtl 217) should be
reviewed to determine if a minimum fores ahould ba
applied to tha windows before they are permitted to
shatter or become dislodged from their frame.



Th* faaur loada Miiurtd oo ATD 4,5 and « war* wall
below tha Halt of 3500 Iba. .

Thar# ara few atatlatlce avallabla coocamlIng achool
bua accident*. Further. collactloa and analyala of auch
data ahould b* purauad. In particular, th# direction
of lapact with tha bua and th* type of injurlaa
encountered ahould ba docuaantad nora fully.



Questions Raised About Installing Seat' 3elts
For Pupil Passengers.in School Buses
| |

Engineering ,
* V * J i

What is the best way to anchor the seat belts to the Seats?

How many anchors should be installed in each seat?

What buckle is best for children, the button or lever release?

How long is belt life or what is the replacement period?

Are buckles designed to eliminate tiny fingers from being caught?

Are belts designed for easy cleaning and removal?

Should pre-April 1, 1977 buses be retrofitted for belts?

What evidence exists to indicate that a child would not be injured when his

upper body pivots about the belt and strikes the seat ahead?

What is the cost benefit ratio for adding seatbelts?

10. Would the installation of seatbelt place an obligation upon the Schools to
provide grab-bars overhead or straps for the 1,280,000 children who stand

during their ride to school each day?

DO N O U WN

(=}

Human

1. How can the driver be assured all belts are fastened properly?

2. What policy should be followed concerning mandatory use of belts?

3. What can be done about vandalism which makes belts unusable?

4. What is the potential for using the buckle as a weapon?

5. Which belts should two high school students use in a seat equipped with three belts?
6. In the event of fire what effect would seat belts have in creating panic among

small children?
7. In the event of a rollover accident how serious are the hazards to children hanging

upside down from their belts?
8. Under what circumstances are adult monitors necessary to see that seatbelts are

used properly?

@ What issues regarding liability have been identified?

10. What is the cost of insuring a school bus equipped with seatbelts for pupil

passengers? Which companies offer such insurance?

11. Because of the seat spacing, passengers cannot climb over each other and fastened
belts would not permit a seated passenger to slide to the outboard seat. How
much disruption and delay would this cause during the loading operation? What
potential would this delay have'for accidents?

12. What cautions does the medical profession mention with respect to possible
injuries to K-4th grade children due to improperly fastened seatbelts?

13. Does "horseplay" with seatbelts provide any opportunities for possible injury
to pupil passengers?

14. What evidence exists that the public, the school bus drivers, the State Director
of Transportation would support the requirement for seatbelts?

Prepared 11/2/77
David H. Soule
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RESOLUTIONS

RESOLUTION BY THE DELEGATES OF
L FERENCE ON SCHOOL TRANSPO

Whereas, the nation's greatest resource is children and their safety is a
high public priority; and

Whereas, the transportation of children in certified school buses is recog-
nized as the safest mode of passenger transportation available on the
highways today; and

Whereas, behavioral research conducted by public and private agencies has
indicated that passive restraint systems may offer more pasSenger pro-
tection for children who are not immediately supervised by adults; and

Whereas, research conducted by the United States government resulted in
radically improved construction design and seating systems for collision
protection and passive restraint syStems for passenger protection in
school buses manufactured after April I, 1977; and

Whereas, extensive research conducted by the United States and Canadian
?_overnments_, and other public and private agencies have yielded nega-
ive conclusions on the safety of seat belts “installed in School buses,
therefore, be it resolved

1 That local, state and federalagovernments and the general public recog-
nize and affirm the outstanding safety record of School buses; and

2. That local, state and federal governments and the general public rec-
ognize the passive restraint system in school buses manufactured after
April 1, 1977, has been foroven to be a more effective passenger pro-
Ee(iyon system in school buses than the protection provided by Seat

elts; an

3. That local, state and federal governments discourage the mandatory
installation and use of seat bélts in school buses until such time that
extensive and scientific research proves.them to be more effective in in-
jury prevention than the existing passive restraint systems; and

4. That local, state and federal governments and interested or?amzathns
conduct sound, comprehensive testing on current occupant protection
systems in school buses and determine if the passive restraint system
currently mandated in school buses can be further improved to in-
crease the safety of passengers: and

5. That all states are encouraged to accelerate the replacement of school
buses manufactured prior o April 1, 1977; and

6. That a copy of this resolution be transmitted to the President of the

United Stafes, and to the leadership of the United States Congress and
the governors of ee h state.
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Should

arrySeatbel

[f six seat belts in a car
are a good idea, how
about 60 in a school bus?

ses, the National Highway Traffic
Safety Administration (NHTSA) has
this to say: "In view of the effec-
tiveness of the current safety stan-
dards, and the excellent safety rec-
ord of school busses generally, we

ifh mandatory seat belt laws
[ passenger cars now enact- _
d in 16 states, many parents, legiso not believe that a federal re-

lators, and teachers are also asking,
"Why not seat belts in school bus-
ses, t00?"

However appealing the idea may
seem, seat belts for children on bus-
ses are not the only — nor even the
most important — means of reduc-
ing school bus accident injuries and
fatalities. In fact, safety authorities
emphasize that perhaps greater at-
tention should be paid to safety fac-
tors outside the bus — where more
children are actually killed or injured
than are children who are inside.

Although researchers continue to
investigate seat belts for school bus-
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quirement for safety belts in large
school busses is warranted.”
(NHTSA Report, June, 1985).

The federal safety standards re-
ferred to in NHTSA's report have
been in effect since 1976 and apply
to all busses manufactured since
1977. One standard, for school bus
rollover protection, insures ade-
guate structural integrity of the bus
uring a rollover crash which mini-
mizes crushed roofs and permits
students to escape through the
emergency exits.

Compartmentalization, another
federal standard, requires strength-

I
e

ened seats capable of withstanding
crash force. Children are protected
within a small compartment con-
sisting of their seat, their seat back,
and the back of the seat or restrain-
ing barrier immediately in front.
High seat backs help prevent
whiplash in rear impacts. Padded
seat backs, required to yield, reduce
injuries to the child immediately be-
hind in frontal impacts and help ab-
sorb crash forces.

The federal standards also allow
school districts to order seat belts in
school busses, and some have.

However, no matter what safety
standards are adopted, there will
probably never be a time when
school bus transportation accidents
cease to occur, although recently
both the number of fatalities and in-
juries has declined. In 1983, 55 chil-
dren died in school bus accidents.
Sixty died in 1982; 60 in 1981, In
each of these three years, only ten
were inside the school bus; the rest
were killed outside the bus. More



than half of the students killed out-
side the bus were hit while in the
bus loading*zone, and by the same
bus they wore attempting to enter
or leave.

As for injuries, the National Safe-

ty Council (NSC) also reports a de-
cline: 4,300 pupils injured in 1981,
4,200 in 1982, and 3.300 in 1983.

Though declining, the statistics
concern parents, teachers, and legis-
lators. When parents feel that their
children might turn into human
missiles in school bus accidents, the
seat belt issue becomes emotional.
But some safety authorities caution
that seat belt advocates may not be
aware of the federally mandated
school bus safety standards, all
designed to minimize injuries
without the use of scat belts.

Seat Dbelt proponents want
NHTSA, even though it does not be-
lieve seat belts'are warranted, to
Fromulgate a rule specifying exact-
y how seat belts should be in-
stalled. School districts voluntarily
equipping busses with seat belts and
the manufacturers producing seat
belts will then have guidelines to
follow.

If these rules are adopted, NHTSA
would first have to distinguish be-
tween “safety belts*and “restrain-
ing belts." A restraining belt is a lap
belt or convenience belt. It merely
keeps a passenger from sliding out
of the seat, but is not required to
meet any performance standards.

Safety Dbelts involve more than
just a belt. The safety seat restraint
system includes the belt, buckle,
anchorage to the seat frame, the
seat structure itself, and the an-
chora?e of the seat frame to the
floor frame. This system will with-
stand forces of 5,000 pounds per
passenger.

C. Morris Adams, Thomas Built
Busses’ vice president of corpor; le
affairs, estimates adding restraining
belts to a new bus would add anotn-

er $1,000 to its price. Safety belts,

on the other hand, would cost ap-
proximately S100 per three-passen-

ger seat.

Obviously, many school districts
cannot afford to order seat belts in
new school busses. In addition,
costs may prohibit school districts
from adding seat belts to old busses.

However, groups promoting seat
belts in school busses argue that
children accustomed to buckling up
in the family car are being dcn'ed

the right to reinforce the seat belt
habit and the right to the same pro-
tection while in a bus.

The school bus, though, is not an
automobile and should not be treat-
ed a such. The school bus has its
own unique identity and color. It is
not a fast vehicle and by nature of
its design, children do not sit near a
door that might fly open, causing
them to be thrown out.

Safety advocates worried about
accidents must also consider the

Figure 1. Methods of Travel to Schools

This circle graph shows the percentage of
children who travel by each mode, or way,

of transportation.

driver 2%

Source US Deoarlmem of TransooMation

Unknown
1%
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Should School Busses Carry Seathelts?

number of students standing, not
sitting, in school busses. Thirteen
states do n‘ot prohibit standees on
busses. Some states allowing stand-
ees actually condone them by al-
lowing school districts to “over-
book™ a bus, much as, an airline
overbooks, expecting a certain per-
centage of no-shows. There really
isn't much point in talking about
mandating seat belts in school bus-
ses until all kids are first given a
seat.

Cars that illegally pass school
busses stopped to load or discharge
passengers also have the potential
to take many lives. During a 1984
pilot study, conducted for the In-
surance Institute for Highway Safe-
ty (IIHS) by the Texas Transporta-
tion Institute, observers in two
large urban school districts report-
ed that on an average day, each
school bus observed was passed ille-
gally by about seven cars. (lIHS's
Status Report, May 11. 1985, Vo.
20, No. 5)

Illegal passing is sometimes the
result of deliberate decision-making
by the motorist, but IIHS researchers
conclude some cf the illegal passing
may be the result of confusion,

Observing six bus routes, the pi-
lot study found over 77 percent of
all the illegal passes occurred on
multiple lane highways. However,
25 percent of the illegal passing oc-
curred only after the passing vehi-
cle first slowed down and many ve-
hicles stopped when they were not
required to do so.

“The rear of a new bus is equip-
ped with 12 signal lights plus three
running lights,” the I1HS Status Re-
port states. (See figure 3) “Two of
them are large red brake lights, and
two of them are small red brake
lights. There are two large yellow
warning lights and two large red
loading lights. There are also multi-
ple sets of lights on the fronts of
pusses. In general, the public is re-

26 lintrimInfAmericaninsuranct/FiiurlbQuarter. 19H5

Figure 2. Warning and Identification Signals — Front of School Bus.

source IIHS

quired to stop only for the flashing
red loading lights and may proceed
with caution at any other time."

Another Texas study, which eval-

uated the effects of adding a swing-
out stop arm activated when red

loading lights are illuminated, re-

vealed that the stop arm lowered
the likelihood of illegal passing by
30 percent or more.

The Texas Transportation In-

stitute, which was mandated by the
Texas legislature to conduct this
study, assumed that the 30 percent

reduction in illegal passes is 50 per-
cent effective in reducing colli-

sions. The Institute concluded, that
in Texas, "45 accidents (involving

AMBER RUNNING LIGHTS
AMBER WARNING LIGHTS

RED LOADING LIGHTS

AMBER TURN
SIGNAL AND
HAZARD FLASHERS

LOADING
MIRROR

student pedestrians) could be elimi-
nated in ten years."

According to an article in NSC's
1985 July/August Traffic Safety
magazine, many motorists ignore
the flashing lights and stop arms
and pass standing school busses
knowing that in most jurisdictions
they cannot be successfully pro-
secuted because school bus oper-
ators are unable to make a positive
identification.

In some jurisdictions, an owner
can be held liable for a violation if
the license plate is identified at the
scene and the owner cannot identi-
fy another person as operating the
vehicle. The article, "Let's Not Neg-



Figure 3. Warning and Identification Signals — Rear of School Bus.

Souice IIHS

lect The Needs That Transcend The

Seat-Belt Controversy!,” reports in-

stallation of strobe lights on the

stop arm is a proven way to de-
crease the number of passing viola-
tions. “ Strobe warning lights, cost-
ing about S100 per bus, can pene-

trate fog, smoke, blinding snow, or

dust with a warning to other motor-

ists of the presence of a school

bus."
Before strobe lights on stop arms

can be legally used, however, legis-

lation must be passed in many states.

The Traffic Safety article empha-

sizes that we “"need an aroused
citizenry to insist that legislators put
teeth into school bus stop laws.”

RED IDENTIFICATION LIGHTS
AMBER WARNING LIGHTS
RED LOADING LIGHTS

RED IDENTIFICATION
LIGHTS

WHITE BACKUP LIGHTS
RED BRAKE LIGHTS

RED TURN SIGNAL
AND HAZARD FLASHERS

RED BRAKE LIGHTS

RED REFLECTORS

Legislation is not the only means
of reducing the number of fatalities
and injuries resulting from cars ille-
gally passing school busses.

Parents can contribute in two
ways. First, when driving, observe
the local district's school hus safety
rules and policies.

Second, discuss with children the
fact traffic may not always stop for
the busses' flashin%< lights. Encour-
age children to look themselves be-
fore crossing. Also, warn children
all motorists have decreased visibili-
ty in poor weather, so extra caution
should be used when crossing in
front of or behind a bus.

Since most student injuries relat-

ed to school hus accidents happen
in loading and unloading zones out-
side the school bus, public aware-
ness of warning lights and enforce-
ment of traffic laws are important
Issues.

Bus testing continues

Industry and safety leaders initi-
ated formal school bus crash-worth-
iness and seat belt testing in 1966.
Publicity and the need to fund more
extensive research and testing suc-
ceeded in involving the then newly
established U.S. Department of
Transportation (DOT) in standards
for the construction and operation
of school busses.

Early tests revealed that seat
structures were the greatest con-
tributors to passenger injuries.
Upon impact, unbelted passengers
were thrown into unpadded iron
seat rails or stanchions. On the
other hand, impact forces tended to
jackknife belted passengers, causing
serious head and facial injuries by
contact: with the unpadded seat rails
immediately in front of each seated
position.

Testin? engineers determined
that at least 40 inches of unob-
structed space immediately in front
of each seated position was neces-
sary to avoid this type of injury to
passengers wearing belts — not a
very practical solution since it
would more than double the num-
ber of busses needed to provide the
same amount of transportation. In
addition, 1984 pupil transportation
costs would have increased frorr
approximately five billion dollars to
more than ten billion.

In 1973, NHTSA began formally
considering improving school bus
safety standards. The final school
bus occupant protection rule. Fed-
eral Motor Vehicle Safety Standard
(FMVSS) 222, was issued in 1976.

NHTSA did indicate lap beit an-
chorages would be further studied

JournalofAmericanInsurance/fulirlb {luarter. IW1 1



Should School Busses Carry Seathelts?

and that in the meantime, lap belts
could safely be attached to seat
frames by the users. But for smaller
busses under 10,000 pounds, the
agency required that they be
equipped with lap belts, citing that
the busses' smaller size could result
in much more severe crashes. Large
busses are required only to provide
the driver with a lap belt.

Again in 1983, NHTSA noted that
the safety board did not recom-
mend the installation of belts, not-
ing it would "impose a financial
burden on all school bus purchas-
ers, regardless of whether they in-
tend to install belts in the busses.
Under the present standards, dis-
tricts... that want belts in their bus-
ses are free to order busses with
belts or to install them in busses
they own."

Transport Canada conducted bar-
rier crash tests of three school bus-
ses in late 1984 to determine the
adequacy of current occupant pro-
tection regulations in preventing
death and injury and to determine
the effect of lap belts on the level of
occupant protection,

The results of these tests show
that, in a severe frontal collision,
the passive occupant protection
system presently required in school
busses provides excellent protec-
tion for students. Further, the use
of lap belts may result in more se-
vere head and neck injuries for belt-
ed occupants. Since these tests did
not investigate the effect of side im-
pact or rollovers on occupant in-
jury, further investigation would be
warranted in these areas.

NHTSA's 1985 "Safety Belts in
School Busses" report says the dol-
lars used to buy lap belts might be
better spent on special mirrors to
help drivers see small children in
front of the busses, and to improve
bus driver education, and main-
tenance.

Most transportation industry ex-
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Figure 4. School Bus Occupant Fatalities, 1976—1983

As shown above. National Satety Council records show a steady decline in
school bus occupant fatalities— Irom 60 m 1976 lo 9 last year.

perts advocate several different ap-
proaches aside from restraint sys-
tems. The solutions can be categor-
ized into two groups: safety technol-
ogy and training programs.

The safety devices include con-
vex mirrors, stop arms, and warn-
ing light systems, stop signs which
swing out from the driver's side,
and crossing control arms.

Only some states mandate any of
these devices, and NHTSA only re-
cently implemented the convex
mirror regulation. Thirty-six states
as of mid-1984 had mandated the
eight-light warning system, and 28
states required driver operated stop
sign arms. None of these other de-
vices had been made mandatory, al-
though several states had tested the
crossing control arm.

The other proposed solution,
training programs, encompasses se-
lecting, licensing and training of
drivers; inspection of busses and
maintenance requirements; and
education of the pupils in on-bus
behavior, bus stop behavior, and
emergency procedures.

Proper driver training and super-
vision will do much to improve the
attitude and safety awareness of
school bus operators, in turn reduc-

ing accidents and enhancing passen-
ger safety. Citizens interested in
school bus safety should contact
their local school transportation di-
rector and review the driver train-
ing program.

Inspecting each bus for compli-
ance with all applicable vehicle
standards and for proper function-
ing of all vehicle components will
also improve school bus safety.

Citizens can also help educate
children by promoting and partici-
pating in bus monitor programs.
Bus drivers need to focus their at-
tention on the road rather than on
the children seated behind them.

Monitors" duties could include
helping children cross the street at
bus stops, maintaining discipline on
the bus, and assisting in emergen-
cies. Ob erving the bus driver, the
monitc can also report poor driv-
ing \*.uits to the school transporta-
tion directoror the properauthority.

School bus transportation safety
is, and should be, a concern of par-
ents, teachers, and legislators. The
seat belt debate will continue, but
groups promoting this issue might
well consider shifting their major
emphasis to promoting safety out-
side the bus. S
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Children

by Roscoe Bernard

am a little saddened whenever |

learn of well-meaning but some-

imes misquided parents who, while
believing that they an acting In the
best interests of their children,
create situations with consequences
substantially worse than those they
initially set out to avoid.

Typical is tha young suburban
Kansas City mothér who withdrew
her seven-year-old daughter from
school because the school bus was
not eqmpE_ed with seat belts or air
bags. Lacking an operable automo-
bile, she felt she had no way to get
the child to and from school.

Such deep-seated dedication to a
cause can OW be described as com-
mendable; but in order to be mean-
ingful, it must be accompanied by a
degree of understanding and willing-
ness to listen to and investigate
opposing factors. This particular
mother, wWhen questioned re ardlngi
her decision replied, "My deepes
regret is that | cannot exercise the
same respr%nsmnlty for all the
children." The Kansas City Star, Fri-
day, May 20,1983. _

Althotigh she is a former English
teacher who feels that "academ-
ically there's no problem." she still
wishies herchild "was back in school
for the social aspects." When con-
5|der|ngl the questionable state of
some of oyr educational programs,
she is possibly correct academically,
but who is to say whether or not there
may be emotional or Rsychologlcal
damage done to the child? The fact
that the little ([url was permitted to
ride her school bus for most of the
term might cause some to question
the, mother's motive and why she
waited so long if she felt strongly
that the bus was unsafe. | should
think that even a seven-year-old child
would question this, Most of us rec-
ognize that school teachers and
schoal bus drivers play an important
role in a seven-year-old's exciting
new world. _

In any event, what about the issue
which caused this dilemma? Exactly
why was this mother willing to take
such drastic action when, by herown
admission, she wishes her child was
back in school?

Belts on

School

Safer W

Safety Is Not Taken Lightly

The safety of children on school
buses is and has always been a
volatile and highly emotional isst'r.
Although those in the school bus
industr fre?uentl% grumble. about
the lack of favorablé publicity and
the _excessive coverage afforded
accidents or problems, they are
grateful for the degree of public con-
cern for the safe 3{ and welfare of
children. Without this_concern and
occasional criticism, it is probable
that many of the improvements would
not have come about. So, in effect,
th?\X are bIessm%s_ln disguise.

any people tail to realize, how-
ever, that the transportation industry
has Iongi been concerned about the
seat belt Issue. It doesn't take a
tragedy such as the one which
recently occurred near Joneshoro,
Ark., to _fqet Its attention. For many
years if has hbeen carrying on
research, condu_ctln? sled fests and
simulating accidents. Volumes of
data have heen compiled which over-
whelmmﬂl_y oppose the advisability
of Installing seat belts on large
school buses.

It the yellow school bus were an
unsafe vehicle, it is possible that
transportation officials would not
feel so strongly. Statistically how-
ever, it is the safest vehicle ‘on the
road. The chances of sustaining in-
jury or death on a yellow school bus
aré dramatically  less than they
would be in an automobile.

In a 1971 report prepared by a
National Highway Traffic Safety Ad-
ministration” Task Force, it was
determined _that a school bus pas-
senger is 37 times less likely to be
injured than a rider in a passenger
car, Since that time there have béen
mzyor improvements in body strength
and stability, brakes, mirfors, seat
spacing an paddlng. L

Seat™belt and sled tests, initiated
uy the NHTSA in the late 10705, sup-
ported earlier tests conducted by the

Roscoe Bernard, R W. Harmon &
Sons, Belton, Mo., is president of the
Missouri School Bus Contractors
Association.
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Buses —

ithout Them ?

University of Southern California.
These teSts recommended compart-
mentalization [or pupils between
high-strength, high-backed and well-
padded seats. ' '

The NHTSA was ultimately di-
rected to issue standards on several
aspects of school bus safety. Seat-
ngwasmcIuded as a priority’item. In
February of 1973, Federal Motor Ve-
hicle Sdfety Standard (FMVSS-222)
regarding school bus passenger
seating and crash protection was
issued” and it became effective In
April of 1977. Included in the stan-
dard, were three primary aspects of
seating occupant protection: w seat
and restraining_barrier height and
surface area, Z)hseat and Seat an-
chorage strength, and (3) the pad-
ding on contactable surfaces within
the’occupant's seat space. _

Based on research and require-
ments established in FMVSS-222,
NHTSA determined that although
children should be protected on
school buses, it did not support a re-
quirement of seat belts for passen-
gers inlarge school buses.

Referring once again to the
Joneshoro, Ark., tragedy, there is
overwhelming evidence ‘to support
the premise "that human error was
Iargely responsible. An unfamiliar
and ponrly-marked curve (portions of
reflect|rs were either knocked down
or missing), poor light conditions, ex-
cessive speed and possible illusion-
arY roblems all contributed to the
fatal accident. The human element,
however, was the dominant factor,
and had it been removed or ade-
guately compensated for, the acci-
ent would not in all probability
have occurred.

The Anticipated Reaction

Regardless of the cause or conse-
g_uences, there was an a'most imme-
late clamor for legislation requiring
seat or lap belts onall school buses.
One Congresswoman, lamenting the
failure of earlier Ieglsl_atlon that
would have required the installation
of seat belts on'school buses, "vowed
to sponsor similar qulslanon in the
next General Assembly." The Arkan-
sas Democrat, March 26,1983.

Sapl«mB«r 1983



The same was true in 1976, when
near Martinez. Calif., twenty-nine
occupants died when a charter bus
failed to negotiate a curve, jumped a
guard rail and landed on its roof. The
dynamic forces imposed on the roof
of the inverted vehicle were beyond
and outside the realm of all practical
design limitations and the roof was
crushed down to the window lewel.
Although the Southwest Research
Institute (SWRI), and the National
Transportation Safety Board (NTSB),
stressed the need for improved
preventive maintenance practices
and inspection procedures and con—
cluded that proper maintenance
practices would have discovered a
deteriorated drive belt, they alsocon—
cluded that there was no evidence to
indicate that the use of occupant
restraints would have reduced the
severity of injuries sustained. In
similar fashion to the more recent
Arkansas tragedy, the loss of cross
sectional Integrity of the bus body
because of the failure of window
posts and deformations of the roof
down to the window level contrib—
uted heavily to the crushing and com —
pression type injuries. Inneither case
is there any supporting evidence that
passengers restrained by seat belts
would have survived. On the con—
trary, because of the crushing effect,
it is probable that some who other—
wise survived might have been killed
because they would have been
restricted to a particular position.

Theories such as those previously
offered are, of course, impossible to
substantiate and must remain highly
speculative unless or until reliable
tests could be conducted that would
exactly duplicate such an acci—
dent situation.

Little Guys and Little Bodies

There are, however, a number of
reliablearguments opposing manda —
tory seat belts. One such opinion
was stated by Dr. H. Rolf Noer, an
orthopedic surgeon who testified
before the Child Restraint Subcom—
mittee of the Society of Automotive
Engineers. "Amongst the striking
characteristics of the child"s skele—
ton as compared with an adult, is
that its prominences taken as a
whole are much less pronounced,
and the bones present a rounded ap —
pearance. Ifwe devise a restraint to
hook over a particular prominence,
we may find that in the child, the
prominence is in fact not there at all.
A case In point is the familar seat
Delt. Ifthe belt ispermitted to ride up
above the iliaccrest, there isnothing
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from a skeletal standpoint between
itand the backbone. We are seeing
visceral lesions produced by seat
belts, including crush®"" kidneys and
ruptured bladders. If the seat belt is
worn properly as a lap belt, ithooks
between the thigh bones and tho
anterior-superior iliac spines of the
pelvis. These are broad, strong bony
projections, hooking slightly down —
ward, that completely prohibit such
injuries which can occur only when
the seat belt isworn too loose and
the individual slides out from under,
orwhen itisworn too high. Ina child,
however, these bony prominences
are too rounded. The thigh is rela—
tively larger and the pelvis itself is
smaller. Itisaccordingly almost im—
possible to apply a seat belt to a
youngster Insuch away that, with a
decelerative force, the child"sweight
will not be thrown directly upon the
viscera." Dr. Noer concluded by stat—
ing, "l don T really know how you
would ever get anything approach—
ing any lap belt Ihave ever seen that
would be safe to put on a young
child, much less effective. 1don T
know how old a child must be to
safely wear a lap belt, but 1would
guess the age of 10 or 11." The fore—
going quotation was presented in
testimony opposing House Resolu—
tions 11210 and 11160, January 1972.

InNeed of Answers

Inaddition to possible physical In—
jury to the small child by the seat belt
itelf, there are numerous questions
which need to be answered. Some of
them have been answered to the sat—
isfaction of those directly involved
but many have not.

An early ("'960) study conducted by
Harran Transportation Company of
North Merrick, New York, pointed out
that "seat belts were more often
used as weapons than as safety
devices.””Supervisors reported that
they "didn"t have any accidents, but
they certainly had a rash of inci—
dents." They felt they were far more
trouble than they were worth.

Some of the more pertinent unan—
swered questlons are:

()Jstmﬂ fne sealdbbﬁ

Al
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What many fall to re |ze is the
fact that school buses may have a
variety of pupils riding at given
times, ie., a first run may be senior
high, a second, junior or middle

e S
Sed

"ilib m — dir
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school, a third elementary and a
fourth kindergarten. This isstandard
procedure, and even worse perhaps
is the fact that many loads contain
pupils of all ages K- 12
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In the event that they were an—
chored to the floor, there isa strong
likelihood that pupils sitting to the
rear of a given seat would exert pres—
sure against the belt with their feet,
trtusdrawing itso tight that the pupil
ahead could not release the buckle.
Assuming that three belts per seat
would be required, a standard
65-passenger bus would necessarily
need 130 holes bored in its floor. The
qguestion of ventilation and struc—
tural weakening would need to be
addressed. Would this affect the
existing structural standards for
floor strength, and would the flooras
presently designed be able to with—
stand the impact when 60 to 65
pupl Is were fastened to it?
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When one considers the fact that a
65-passenger bus may accommo—
date up to 250 children morning and
afternoon, it is easily understood
that an appreciable amount of mud,
snow, water and assorted dirtwill be
tracked on. It is also unrealistic to
think that seat beltswould always be
kept out of the grime.

aff'@cg%w b lX H,'drS\CAf}Oedule

d gOﬂSI saresea arﬁgea

When it was suggested that
drivers could not force the children
to fasten their belts, the Congress—
woman from Arkansas stated thi
she did not believe it "Passengers
on airplanes automatically, without
complaining, fasten their seat
belts." She added, "the airplane is
not going to take off until eyer, ligd
buckb s theirseat belts." fh Kr ﬁ/
saS Democrat, warch 26,1983.

Itisa Ilttledlfflcult tosee thecom —
parison between an airplane and a
school bus, but a couple of basic dif—
ferences are readily apparent. As far
as lknow, the plane makes very few
starts and stops, and generally
speaking, the seat belt sign ison only
during take off and landing. Are we to
assume that the pupils can unbuckle
as soon as the bus issafely moving?
Continued on page 44



SEAT BELTS ON SCHOOL BUSES
Continued trom page 34

Then too, Idon"t ever recall seeing
the pilot leave his seat and go back
to check seat belts; the stewardess
normally does this. However, let us
keep things in proper perspective
and assume that he does. How late
would he be for his scheduled take
off? No airline isgoing to put up with
that, nor Is the flying public. And
remember, he makes only one stop
whereas the school bus drivermakes
many. There 1is no possible way a
driver could leave his/her seat at
each stop to check seat bkelts. One
can partially understand the problem
by merely following a loading school
bus. The time you spend waiting for
the children to board and seat is in—
finitesimal compared ti what it
would be IF a driver had to leave
the seat and check each belt at
each stop.

Summary

The question of seat belts on
school buses isextremely difficult to
address without sounding negative
and defensive. The emotional factor
alone is sufficient to cause many to
follow the easiest possible route.
Some choose to ignore the question
altogether, while others adopt await
and see attitude.

When, however, the advantages
and disadvantages are compared,
and the possibility of added dangers
is considered, it becomes much
easier to take a position.

If the school bus industry as a
whole could be assured that the sev—
eral major problems previously out—
lined would not exist, | feel rather
sure that there would be very litte
opposition even though there are
numerous other problems thatwould
have to be reisolved. School trans—
portation people, both publicand pri—
vate, have consistently championed
safety and safety-related programs.
Safety of the individual child has
always beer first and last without
too much thought being given to
increased costs.

i firmly believe that the American
public subscribes to this theory as
well, and if lkwere fully convinced
that seat belts on buses were the
safest way to go, lhave little doubt
but that they would soon be univer—
sally adopted.

Until such time, however, Iforone
will remember a solitary picture
drawn as only a kindergartener can.
The crude drawing was of a school
bus on its top with lots 0. litteones
hanging upside down by their seat
belts. When onb considers the ability
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or lack of ability of five and six-year-
olds tomanipulate belts and buckles
under less than stressful condi—
tions. there is littde room for doubt
regarding what could happen in
an emergency.

An 1issue so vital to the overall
safety of children is deserving of
thorough investigation, and we
must not permit the emotion of the
moment to affect our thinking. The
decisions we make today can have
far reaching effects on the children
of tomorrow. -
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SUPERVISION BY VIDEO-TAPE
Continued trom page 35
being Resolved to anyone's satis—
faction until Carey decidssJ to play
his truryp. "John, do you hafe a few
minuteq to review some vidlo tapes
with me?" he asks. “1proniise this
won"t take but a few minutes of our
time." At thispoint he leave* a some —
what stkrtled John Doe sitting in the
room while he retrieves a can of tape
from his office nearby. “Pour your—
self another cup of coffee if you"d
like,"” he adds, leaving the door ajar
so that he can observe a visibly
shaken driver as he leaves the loom.
Momentarily, he returns and In—
serts a cassette into the converter
which.: is plugged into a nearby
outlet-&s the objects begin tdform,
he casts a guarded glance at Doe
who sips nervously on the remnants
of a cold cup of coffee. The bus is
observed on a typical country road
that could be on Doe"s route. A rail—
road looms in the distance and as
the bus approaches, it becomes
obvious that the bus won"t stop.
Whose bus isthis? Doe seems to be
wondering. Could It possibly be
mine? The 1images continue to
change except for the bus which is

as true to lifsjl ever. Only Carey on
the other sidf of the room is more
real and Do*”nows it Then the bus
makes a leffturn and hjajfleart leaps
to his throat as an eaafly recogniza—
ble numWf appears. That"s my bus
he seem»to be thinking. When did he
make tty's fi]w? imast be dreaming.
Did I rajgily (Ul thfSe things? Ican™t
believf It y«iatyi do?

Cariy yeakathe silence and ends
this moHient of disbelief for a most
chagrined sclfool bus reiver. "John,"
he says, "the school,district is dis—
appointed ji* your .driving perfor-

lance. You"re a fetter driver than
this. Youprecordlover the years con—
firms it but suoff carelessness will
not be tolerate™any longer. You were
lucky this time. Lat"s make sure that
Itdoesn"t happen again. OK?"

John Doe nods in agreement,
deposit*,his cuj”og, a counter top
and leaVes thtf 008% a sadder but
wiser fraajvhut Y Iy shaken by
the expffffence.

Tho"use of vidio equipments not
limited to thstreupervislon of bus
driver parsonnjtf inthe Gibson County
School District. It is used to effect
program improvements ina number
of ways.-Video tapes, for example,
are made of rout* hazards that are
featured in bow pre-service and
in-servlca meetings with driver per—
sonnels Loading and unloading pro—
cedures are HJfned and reviewed with
school principals for the purpose of
correcting noted practices that
could bo injurious tc transported
pupils. Footage of the school bus
fleet is used to justify the district’s
position on equipment needs. The
listgoes on and"On, and Bill Caxey is
not the only person inthe school dis—
trict Impressed with or awans of its
seemingly unlimited potential.
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Selling A School Bus Operation r*50 or More Units is Never Easy,
But You Can do ItBetter Than Ths Executor of Your Estate.
Our 30 years experience In the buying and selling of school bus companies
will help you avoid the pltfalla and maximize your Investment.
WE CAN HELP YOU GET THE RIGHT PRICE FROM THE BEST PEOPLE AND
ASSURE YOUR EMPLOYEES OF A MORE STABLE FUTURE
Joseph J. Cottrell
CONSOLIDATED BUS LEASING, INC.
175 East Delaware Place
Chicago, Illinois 60611
(312) 467-9490
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FOREWORD

Every person involved with School Transportation - from drivers to
state transportation directors - places paramount importance on the
safety of our precious cargo---children.

Over the past 30 years, school transportation has become the safest
form of transportation because of just that type of concem. Safety
councils at every level, legislators at every level, and manufacturers
at every level have combined to accomplish this result. Almost every
school bus accident during these years has been analyzed in detail in
order to determine new means to avoid repeats. The regulations and
design specifications which resulted form an important, yet very
complex, starting base for anyone considering new legislation in this
important area.

For this reason, AmTran has prepared the following summary, which
attempts to outline briefly, in layman teims, the more important
regulations covering school bus design.

We hope this information will prove helpful by providing a
knowledge base from which new and innovative suggestions for improve-
ments will be launched.

Jerry D. Williams
Senior Vice President - Marketing
AVERICAN TRANSPORTATION CORPORATION
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