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Appendix A 

Violation Severity hy BASIC 

Overview 

The tab les in thi s Appendi x (';OnlJIIl a br~J kdo\\ n of a ll FMCS Rs Jnd HMRs lhal can lead 
to road~iJI.' vioiCl tions. with (,Ac h tahle represent ing a un ique BASIC. A severi ty weight is 
assIgned to each regulation and renee\" it s n.:lev<ltH.:t: to crash ri sk. Within each BAStC, 
the regulations 3re grouped based on their Hllrlbutt's so that similar violations can be 
assigned the same severity wl:ighl s. St:verity weights, d iscussed in mo rt' de ta il below, are 
!!Ql comparabk ac ross the BAS IC:, . 

Illterprelafioll oj/he Severi~p Wcight.f 

Thl: vio lat ion severity weights in 1he tables tha i rollcw have been convened into a scale 
(rum I to 10. where 1 represents the l owc~;t crash ri sk and 10 represent s the highest cras h 
ris k n:lative In the Olher vio lati ons in the BAS IC S trause th e weIghts re fl ect the relativt: 
imporlance of eaeh violati on o nl y within each particular BAS IC. they cannot be 
compared me <lni ng fu lly ac ross the variuus BASICs. Therefore. a _5' in o ne BASJC is not 
equi\I:llentto a J ' in ano ther BAS K' . bu t the) · does re present the midpoint between a 
crash ri sk of J and 10 WIthIn th e same BAS IC. The ~iolation Group" co lumn in each 
lable ident ifies the grou p 10 which each vlolalion has. been assigned . Each vio la tion 
within a vi o latio n group is ass igned the samt: severity weigh t. 

Deril'{lIioll 0/ the Severity WeighTs 

The seve ri ty we ight s for each violation were der ived through the fOllowing six-step 
process . 

I , 	 BAS IC M~tppiog-A II rlmdS lde sa ICt y-relatc:d \·iolallo ns were mapped to an 
appropria te BASIC so the seve !'il), weight analysis could be conduc ted on eac h 
mdi\'idual BASIC. 

2. 	 Violatio n G rouping- All violations 111 each BASIC Wl!re placed into groups of 
sim ila r viola tio ns based on the judgment o f enlorcemcnl subject matter experts, 
These gro ups, list ed in the -¥i (l la tjon eirol/ p·· column in each table, make it 
possihl e 10 incorporate otherw ise rarely cited , 'iolations into the robust stati stical 
ana lysis used to de rive the se \'cr ;ty weights. The viol atio n grouping also ensured 
that s imila r Iypes or \'io la tions received the same severit y weigh1. 

3. 	 Crash Occurrence Ana lysis-Statistica l ana lysis was performed to qllantify the 
extent Df the relatIOnship between cm.sh llw olvt: l11ent on the one hand, and 
violation rates In each .... io la tion group. within each BAS IC, on the other hand . A 
driver approach was used in Ihis an3lysis. This rlpproach was fo llowed due 10 
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st rong demonstrahle rela ti onships helwl!cn drive r crashes and violations 
document ed in prior research al the V(1 lpe Centl.:!'. The earl ier research was 
conducted in support of FM CSA'$ CR W C;, the CS A 20 10 Initiat ive 'S 
predecessor. Based on the conclusions from th iS past research, the Volpe Center 
develo ped a Dri ver Information Resource ( DIR) fo r FMCSA. The DIR uses 
individual crash and inspection report!> from all sta tes to construct multi-year 
driv er safet y hI storie s on individual drive rs. Multivariate n~gatj ve binomial 
regress ion models wt.' re used to quanl il) Ihe sirengih of re la tionships between 
dri ver viol ations rates in ind i'l"ld ua l viol alJ OIl groups and crash involvement . 

4 . 	 C rOl s h Consequences Analys is-This an<1 lysis incorpo rates crash consequences 
artributable 10 the violation F ours based on fil~di n gs from theyio lati o ~ Sever~t y 
Assessment Study (VSAS): The VSAS Quantifies the crash ri sk aSSOCIated WIlO 
ind ivid uHI FMCS R ::md HMR vlU lalions in terms of co mparable dollar values . 
These comparabh: dollar val ues fep rCSCIl! the increased soc ia l COSI auribUiable to 
the presence of a vio lation . Together, the regress ion anal YS IS (Step 3) and VSA S 
fi ndings make it possible to address lotal crash risk in terms of both c rash 
occurrence and crash conseq ue nc(' . 
Subj ect Matter Expert Review- En!i.)rcement suhject Il)<lltc r ex pert s reviewed 
the results derivt'd pure ly from 111(' stat isti cal approaches descri bed in Steps 3 and 
4. Modifi ca tio ns \ve re made to th e sc\"t' rit y weights based on input from Ihe 
su bject matt er expens. Th.5 approach helps to compensate fo r the limitations of 
the statisti ca l analysi s, such as lac k ors tat i.~ tica l Signifi cance of rarel y cited 
vio lations. 

6. 	 CSMS Effectiveness Test- Various severity weighting schemes developed in 
Steps I thro ugh 5 were applied to the CSMS to pro vide an empirical evaluation o f 
the we ighti ng schemes. T hl.: em pincal eval uatIOn, or -f:SM S Effectiveness Test," 
was modd ed arle r tht: SafeS lat EITcc ti vcness T' .. 5\. I, The CSMS Effecti veness 
TeSI was JCl.:Ol11pl ished Ihrough the fol lowing ac tions: (1) perfo rming a simulated 
CSMS ru n tha t ca lc u lat es carrier percentile ranks for each BASIC using hi storical 
data , (2 ) examming each carn er'S crash lI1V olvement over the lInmedi atc 1 g 
months a fter the simulated CSMS limeframe. and (3) obse rving the re lationship 
be tween the percent ile ran ks in each BASIC and the subsequent post-CSMS 
carrier crash ra tes. T he CSMS EITecti vel1 l.'ss Test provides an environmenllo 
evaluate va rious sever it y we igh t schemes ill terms of their impact in identifying 
high- risk ca rri ers II also proviJes a means of test ing other weigh! schemes, such 
as the OOS "ve igh!. to help optllHlze CSMS ' s effect iveness. 

T his six-step process made il possible to de velop a conce ptual framewo rk for the CSMS 
in the rorm o f vio lation groupings and ass0cia tcd severity weights. The assoc iated 

\ V/OI I.lIIUII5 S"' I' l.:l"Ity .. t Jj" c.\~· mi! 111 Sllldv Final RqwrI (Oclo be l 20Cl7) Prepared for FM CSA by John A 
Volpe Na.ional Transportallon Systems Cenler 

'SafeSliH Motor Carner Safcly Sl3lUS Mea~utemcn t System Methodology Version 8 6 (January 2004). 
Prepared for FMCSA by John A Volpe Nallonal T ransportallon Systems Cemer. Chapter 7 SafeSlal 
Lval uation 
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severit y weigh ts were based on both empirical ana lys is and valuable accumulated 
knowledge fro m lie ld expert s. The data-d riven componen t o f the process. in parlicular, 
diffen:n1iates the CSMS from SafcSlal il !1et addresses some of the criti cisms or the 
SafeSwt algo rith m 

Tables I through 6li s[ nil orthe violations 111 th!.: CSM S. w\lh the first two co lumns of 
each table ident ifyi ng each Vio la tion by regula rory part and its assoc iated defi nition. The 
timet co lumn in each table i dentili ~s the vio lat ion group to which each vio latio n is 
assignl!d, followed by the vio lation groups' seve rity we igh ts in the fourth co lumn. The 
final column in these (abies speci fies whether or not each vio lation is also included in the 
DS:vfS: vioiJtions im:luded In the DS MS an: the suhse t ofCS MS BASIC vio lations of 
wh ich the eMV dri ver could also hi,,: a n:sponsihle p.1rty . 
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',. Table 6. CSMS Cargo-Related BASIC Violatlon8 1~ 
. 

Il101_ 
.Violation Oeacription Shown on Violation In !lie 
OrlverNehlcle Examination Report Given Violanon Group Severity DSMS 

Section to CMV Driver after Roadside Inspection One ription Woialll" (YIN) 

In termediate bulk container (I BC) Package Integrity 
178.703Ia) manufactu re r Marklnas - HM · HM 8 N 

Intermediate bu lk container add itiona l Package Integnty 
178.703(b) Markings· HM ·HM 8 N 

Intermediate bulk container bottom Package Integrity 
178.704Ie ) dlscharQe valve protecl lon · HM 8 N 

Package Testing 
1802051cl Periodic fe-Qual ificatiOn 01 cylinders · HM 7 N 

Package Testing 
180213(0) Re-aua lillcation Markmas - HM - HM 7 N 

Intermediate bul k contamer rete st or Package Testing 
180 352(b) Inspection · HM 7 N 

Package Tesllng 
180405(b) Cargo tank specifications · HM 7 N 

Certification withdrawal (fa iled to Package Testing 
180 4051i1 remove/cover/obliterate spec plate ) - HM 7 N 

Package Testing 
1804071allli Carqo tank. periodic test and Inspection -HM 7 N 

Felllmg to period ically test and Inspect cargo Package Testing 
180.407(cl tank - HM 7 N 

Package Testing 
18041 5(bl CarQo tank test or inspection MarklnQs - HM ·HM 7 N 

Package Testing 
180 60~(k) Test date marking ·HM 7 N.. 

Documentation ­
385.403 No HM Safety Permit HM 3 Y 

load 
3929 Failinq to secure load Securement 10 Y 

Load 
392.91a l FailinQ to secure load Securement 10 y 

Load 
392. 9(a)( I) Failing to secure cargol§§ 393 100·393 136 Securement 10 Y 

Load 
392.9(a )( 2) Failing to secure vehicle equipment Securement 10 y 

Load 
3929{a)(31 Driver's view/movement is obstructed Securement 10 y 
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Table 6. CSMS Cargo-Related BASIC Violations 15 , 

. , Violation 
Violation Description Shown on Violation In Ihe 
DriverNehicle Examination Report Given Violalion Group Severity DSMS 

sectlbn . 10- CMV Driver after Roadside Inspection Description Weighll' : (YIN) 

Bus ­ baggageffrelght restricts driver l oad 
39262(c)(1 ) operation Securement 10 Y 

l oad 
39262(c)(2 ) Bus ­ EXIt/s ) obstructed by baQQaQe/freiQht Securement 10 Y 

Passengers not protected from failing Load 
39262(c)(3) ba9gage Securement 10 Y 

l oad 
39263 Pushing/lowing a loaded bus Securement 10 Y 

393.87 Warning flag reqUired on prOlectinq load WarnlnQ F laas 4 Y 

39387(a) Warn lnQ flaQ reaulred on prOleCIinQ load WarnlnQ Flaas 4 Y 

393 871b) Improper warnl~tl (3g placement Warning Flags 4 y 

Load 
393 100 Failure to pr~vent cargo shifting Securement 10 Y 

l oad 
393 100(a) Failure to prevent cargo shi fting Securement 10 Y 

Load 
393100(b) Leakmg/spiUlng/blowing/fa lilng cargo Securement 10 Y 

Load 
393.100(c) Faiture to prevent cargo shift ing Securement 10 Y 

Improper securement system (tledown load 
393 102(a) assemblies) Securement 10 Y 

InsuffiCient meanS to prevent forward load 
393102Ia)(1) movement Securement 10 Y 

Insufficient means to prevent lateral l oad 
393 102(a)( 3) movement Securement 10 Y 

Tledown assembly wllh Inadequate working l oad 
393.102Ia)12) load limit Securement 10 y 

Insufficient means 10 prevent vertical l oad 
393 102(b) movement Securement 10 Y 

Load 
3931021') No equivalent means of securement Securement 10 y 

Inadequate/damaged securement load 
3931 04(a) device/system Securement 10 Y 

Load 
393.104(0) Damaged securement system/tledowns Securement 10 Y 
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Table 6. CSMS Cargo-Related BASIC Violatlona 1~ " 
" 

" 

Section 

Violation Description Shown on 
DriverlVehtcle Examination Report Given 
to' CMV Driver atter ~oad8lde InsDection 

Violadon Group 
Descrlotlon . 

Violation 
Sev.~ 
W~~I ' 

Viol_lion 
In"", 
OSMS 

i (YIN) 

393104(e ) Damaaed vehicle structures/anchOr pOin ts 
Load 
Securement 10 Y 

393 104(1L Oam§!ged Dunnage/bars/blocklng-braclng 
l oad 
Securement 10 Y 

393104 (1)11) Knotted tiedown 
Load 
Securement 10 Y 

393 104(1)(2) Use of Iledown with Improper repair 
l oad 
Securement 10 Y 

393104(1)( 3) Loose/unfastened tied own 
Load 
Securement 10 Y 

393 104 (1)(4 ) No edqe protec tion for lledowns 
Load 
Securement 10 Y 

393.104F4R No edqe protection for tiedowns 
l oad 
Securement 10 Y 

393 105(1115) No edQ€ protect ion for ti ed own s 
Load 
Securement 10 Y 

393 l OO{. ) No/improper fron t end slructure/headerboard 
l oad 
Securement 10 Y 

393 106(bl Carg9 not Immobilized or secured 
Load 
Securement 10 Y 

393.1 06(e)( 1) No means to pre vent cargo from roiling 
Load 
Securement 10 Y 

393 106(e){ 2) 
Cargo Without direct contacVpreven tlon from 
shlftrnQ 

Load 
Securement 10 Y 

393.1oo(0 ) Insu fficien t 8QQreqate work lnQ load limit 
Load 
Securement 10 Y 

393 110 
Failing to meet m inimum Iledown 
requirements ( 

Load 
Securement 10 Y 

3931 101b) 
Insufficient tiedowns Wit hOut 
head e rboa rd /blockl n q 

Load 
Securement 10 Y 

393 11 0(e) 
InsutflCienl tiedowns. With 
headerboard/blocklng_ 

Load 
Securement 10 Y 

393110(0) 
Large/odd-shaped ca rgo not adequatel y 
secured 

Load 
Securement 10 y 

393.11 2 Ttedown not adjustable by drrver 
Load 
Securement 10 y 

AugusI 20 10 A-38 



. 
Table 6, CSMS Cargo-Related BASIC Violations 15 . 

Violation 
Violation Description Shown on VIolation In the 
DriverlVehiele Examination Report Given Violation Group , s...~ DSMS 

S.ectlon to CMV Driver after Roadside Inspection DeScription Weight ' (YIN) 
Load 

393 ,, 4 NO/Improper front end structure Securement ' 0 Y 

load 
39311 4Ib)(1 ) Insuffic ient height for front -end structure Securement ,0 Y 

Load 
393. 114(b)(2) InsuffiCient width for front-end structure Securement '0 Y 

load 
393114(d) Front-end structure w ith larqe open lnq(s) Securement ,0 y 

Load 
393.116 Nolim proper securement of IOQs Securement 10 Y 

Load 
393116IdI(1) Short . over 1/3 lenQlh past structure Securement ,0 Y 

load 
393.116IdI(2) Short, InsufflclenUno tledowns Securement 10 Y 

Load 
393. ' '6Id)(31 Short, tiedowns imorooerl / OOSltloned Securement 10 Y 

Load 
393116Id)(4) Short, no cente r stakes/high log not secured Securement 10 Y 

Load 
393116(e) Short, lenqth , Improper securemen t Securement '0 Y 

NO/Improper lumber/building malena ls Load 
393 118 securement Securement 10 Y 

load 
393.11 8(b) Impro per placement of bundles Securement ' 0 Y 

InsuffiCient protechOn against lateral load 
393 11 8Id) movement Securement '0 Y 

Insufficien t/Improper arrangement of Load 
393118Id)(3) Iledowns Securement 10 y 

l oad 
393 '20 No/improper securement of metal coils Securement 10 Y 

Load 
393120(b)(1) COil /vert ical im orooer securement Securement 10 Y 

Load 
393 120(b)(2) COils, rows, eyes vertica l, Improper secure Securement , 0 Y 

Load 
393. ' 20Ic)(1) Coi l/eye crosswise improper securement Securement 10 Y 
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Table 6. CSMS Cargo·Related BASIC Violations U 

. V1olatlon 
Vlolltlon Description Shown on Violation In the 
DrlverNehlcle Examlnation1RepoH: Given Violation Group S••iri!r. DSMS 

Se<:tlon to CMV Driver after Roadside In~pectjon Description Weight ' I (YIN) 

Load 
393 120(c)(2) X-pattern on COII(S) with eyes crosswise Securement 10 Y 

Coil with eye len gthwise-Improper Load 
3931 20(d1l1l securement Securement 10 Y 

Coils. rows. eyes length- Improper Load 
393 120(dIl4) securement Securement 10 Y 

Load 
393 120(e ) No protection against shift lng/hpplng Securement 10 Y 

Load 
393.122 NO!lmproper securement of paper rolls Securement 10 Y 

Load 
3931 22 (b ) Rolls vert ical- Improper sec urement Securement 10 Y 

Load 
393 122(c) RoUs vertical !spllt- Improper securement Securement 10 Y 

Roll s vertica l (slacked-Improper Load 
3931221dl securement Securement 10 Y 

Load 
393 122 [~) Rolls cros swise- If!iproper securement Securement 10 Y 

Roll s crosswlse(stacked load-Imprope rly Load 
3931 22(f) se cured Secu rement 10 Y 

Load 
393 122(0) Rolls le nQth­ lmproper securement Securement 10 Y 

Roll s length wise/stacked-Improper Load 
393 122('lL secu remen t Securement 10 y 

Improper secu rement­ rolls on fla tbed/curb- Load 
393 122(, ) side Secure ment 10 Y 

Load 
393.1 24 N00m proper secure ment of concrete pipe Securement 10 y 

InsufficIent working load limlt-concrete Load 
393124(b) I p'pes Securement 10 Y 

Load 
393 124(c) Improper blocking of concret e pipe Securement 10 y 

Load 
393 124(d) Improper arranqement of concrete pipe Securement 10 y 

Load 
393 124(e l Imorooer securement, uo to 45 In diameter Securement 10 y 
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Table 6. CSMS Cargo-Related BASIC Violations 15 

ViolatiOn 
Violation Dncription Shown on Violation In the 
DrlverNehicle Examination Report Given Violation Group Severity DSMS 

Section to CMV Driver after Roadside Inspection DOIICrlptlon Weight16 I (YIN) 

Improper securement. greater than 45 inch Load 
393 124(1) diameter Securement 10 Y 

Load 
393126 Fall to ensure Inlermodal container secured Securement 10 Y 

Damaged/misSing tledown/securement Load 
3931 26(b ) device Securement 10 Y 

Load 
393126(0)1 11 Lower corn ers not on vehicle/structure Securement 10 Y 

Load 
393. 126/0)(2) A ll corners of chassIs not secured Securement 10 Y 

Load 
3931 26(0 )(3) Front and rear not secured Independently Securem ent 10 Y 

Load 
393 126(dJl1) E~pty container no t prgperly posllIOned Securement 10 Y 

Load 
393 126(dIl2 ) Emptv conta iner. more Ihan 5 fool overhan~ Securement 10 Y 

Load 
393. 126Idll') Empty container-not properly secured Securement 10 Y 

Load 
393 128 No/improper securement of veh icles Securement 10 Y 

Load 
393 1281b1l1 ) Ve hicle not secured-front and rear Securement 10 Y 

Load 
393. 128/b)(2 ) Tledown(sl not affixed to mauntlnQ pOints. Secure ment 10 Y 

Load 
393.128(bJQL Tiedown(s) not over/around wheels Securement 10 Y 

NOflmproper heavy vehicle/machine Load 
393 130 securement Securement 10 Y 

load 
3931301b) Item not properlv prepared for transport Securement 10 Y 

load 
393 130(0) Improper re straint/secu rement of Ilem Securement 10 y 

Load 
393 132 Noflmproper securemen t of crus hed veh icles Securement 10 Y 

Load 
393. 132(b) Prohibited use of synthetiC webbing Securement 10 y 
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, . Table 6. CSMS Cargo-Related BASIC Violations 1$ 

, Violation 
Violation Description Shown on Violation In the 
DriverNehlcle Examination Report Given Violation Group severity DSMS 

SOction' to CMV Driver after Roadside InSDection DescriDlion Weklhtl6 : (YIN) 

Load 
393.132(cl Insufficient tiedowns per stack cars Securement 10 Y 

Load 
393132(c)(51 Insufficient means to retain loose parts Securement 10 Y 

NolLmproper securement of roll/hook Load 
393 134 conta iner Securement 10 Y 

Load 
393 134(bl(l l No blocklno aeainst forward movement Securement 10 Y 

Load 
393134(b)(21 Container not secured to fron l of vehi cle Securement 10 Y 

Load 
393 134(bl( 31 Rear of con tamer not properly secured Securement 10 Y 

Load 
393.136 NofimofoDer securement of tarae boulders Securement 10 Y 

Load 
393136(b) Improper placement/pOSitioning fo r boulder Securement 10 Y 

Load 
393 136(cl(l l Boulder not secured with chain Securement 10 Y 

Load 
393. 136(dl Improper securemenl-cublC bou lder Securement 10 Y 

Improper securement-nan-cubiC bou lder Load 
393 136(e ) with base Securement 10 Y 

Improper securement-non-cubIC bOu lder Load 
393 136(fi without base Securement 10 Y 

397 l(a) Dnver/carrier must obey pan 397 HM Other 2 Y 

Failing to require employees 10 know/obey 
397.1(b) part 397 HM Other 2 y 

Must comply with ru les In parts 390 -397­
3972 transportlnQ-HM HM Other 2 Y 

3977(al Improperlv carked explOSives veh icle Fire Hazard - HM 6 Y 

3977(b) Improperly parKed HM veh icle Fire Hazard· HM 6 Y 

39711(al HM vehicle operaled near open fire F Ire Hazard· HM 6 Y 

397.11(bl HM veh icle parked Within 300 feet of fire Fire Hazard· HM 6 Y ._­

3971 5 HM vehic le fueling Viola tion Fire Hazard· HM 6 Y 

i 397 17 No tire examination on HM vehicle HM Other 2 Y 
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Federal Motor Carrier Safety Administration's Cargo 
Securement Rules: 

http://www .fmesa.dot.gov /rules­
regula tions/true klvehie le/ es-poliey. htm 

http://www

