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280{283, 287, 292, 293, 295, 298{301,
303, 305{313, 322, 323, 325, 326, 328,
332, 333, 335, 339, 342, 345, 347,
518, 659, 667, 672, 673, 675, 684,
708, 740, 786, 812, 836{841, 846, 852,
905, 906, 909, 914

Academy, 837{838
ASRS, 36
biomechanical models, 249
budget, 852
counterfactual argument, 221, 312, 909
di�erent approach to OSHA, 339
drug and alcohol testing, 841
exclusions, 666
Go Team, 836, 838
incident coding concerns, 905
interaction with other US agencies, 47,

262, 263, 905, 906
party system, 48, 518, 836{837
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rail data recorders, 195, 198
Rand report, 48, 57, 213, 220, 258, 512,

712
recommendations, 84, 675, 839, 840
interim measures, 667
status, 841

report ambiguity, 225
report format, 257, 708
simulation and reconstruction, 237, 238,

245{247, 258
special investigations, 208
support cockpit video recorders, 125
systems approach, 334
wake vortex tests, 235
We Are All Safer, 839, 842

Occupational Health and Safety Act (South
Africa), 554

Occupational Safety and Health Act (US), 47,
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Occupational Safety and Health Administra-
tion, see OSHA

Occupational Safety and Health Review Com-
mission (US), 169

OSHA, 2, 3, 6, 9, 10, 12, 14, 15, 47, 67, 92,
100, 134, 161, 163, 166{168, 170, 192,
193, 266, 275, 276, 281, 285, 292,
324, 333, 334, 339, 372, 518

Cooperative Compliance Programme, 14,
100

P-Theory, 439, see MES, see STEP, 440, 442,
447, 448, 453, 521, 647

Patient Safety and Errors Reduction Act (US),
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perfectability, 571{576, 605, 607, 623, 915
performance shaping factors, 64{73, 153, 252,

502, 574, 575, 582, 907, 916
Petri Nets, 261, 284{298, 317, 326, 327, 331,

333, 340, 359, 438
ambiguity and uncertainty, 330
annotations, 332
construction, 285
modelling concurrency, 287
modelling dynamic systems, 287
modelling interactive systems, 285, 293,

295
non-determinism, 291, 292
real time variants, 285
reasoning, 318
relationship to Fault Trees, 319
syntax and semantics, 286
tool support, 321, 322

Peturbation Theory, see P-Theory

physiology, 3, see slips, trips and falls, 66{67,
70, 72, 77, 79, 86, 98, 491, 581, 582,
707

carpal tunnel syndrome, 67
coronary heart disease, 3
hypertension, 3
upper limb disorders, 67

Police and Criminal Evidence Act (UK), 160
Police Complaints Authority (UK), 171
pollution, 155, 642, 676
Postal service, 858

legal constraints, 159
limitations, 734
report dissemination, 557, 729{731
strengths, 737

precautionary principle, 78, 156, 543, 622
Prevention and Recovery Information System

for Monitoring and Analysis, see PRISMA
PRISMA, 469{479, 482, 485{487, 516{518, 522{

524, 527, 530, 531, 533, 535, 537,
538, 544, 584, 739, 867

causal trees, 469{471, 473
di�erent to fault trees, 469
disjunctions and uncertainty, 472

classi�cation model, 469, see Eindhoven
Classi�cation Model, 471{476

classi�cation/actionmatrix, 469, 476{478,
584

medical example, 477
counterfactual reasoning, 472
counterfactual reasoning by proxy, 472
limitations, 478
mitigating factors, 471

Public Interest Disclosure Act (UK), 904

Rail Safety Act (New South Wales, Australia),
804

Rail Safety Act (Western Australia), 804
Railway Safety Act (Canada), 803
Rand report, see NTSB
reconstruction, 16, 56, 110, 111, 149, 185, 193,

194, 213{227, 230{234, 252, 342, 347,
348, 358, 359, 441, 520, 528, 544,
626, 641{646, 650, 659, 662, 663, 665,
674, 677, 679, 680, 683, 701, 713,
797, 867

and causal analysis, 281, 297
for training, 220, 221
incident modelling, 261{340
physical reconstructions, 213, 214, 235{

236, 867
post-event biases, 169, 170, 196, 214, 287
presentation in incident reports, 627, 628,

636{645, 647{649, 651
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simulations, see simulations
summaries, 652{655
uncertainty, 219, 222, 224, 274, 276, 287,

292, 293, 295, 328{332
virtual reconstructions, 214, 226, 228, 232,

236{241, 245{248
Reportable Injuries, Diseases and Dangerous

Occurrences, see RIDDOR
rhetoric, 348, 680{684, see logic, 686, 687, 698,

see simulation, 717, 910, 911
spatial rhetoric, 872, 873
tropes, 680, 714, 910
ampli�cation, 681
anaphora, 681, 910
antithesis, 682, 910
asyndeton, 682
conduplicato, 682
diazeugma, 683
enthymeme, 684
expletive, 683
procatalepsis, 684

RIDDOR, xi, 13, 34, 66, 913
risks, 11, 26, 181, 206, 221, 284, 360, 523, 529,

550, 603, 663, 834, 917
assumed risks, 455, 458, 477
consequence assessment, 204, 598, 600,

602, 603, 632, 653, 831, 865
decision theory, see decision theory
from precipitate actions, 616, 632
likelihood assessment, 598{600, 603
likelihood of injury and disease, 6{9
Management Oversight and Risk Trees,

see MORT
of future incidents, 34, 35, 156, 173, 177,

526, 559, 602, 603, 722, 735, 826{832,
863, 864

of reconstruction, 235, 236
precursor models, 828{831
probabilistic risk assessment, 53, 502
residual risk, 604, 624
risk analysis, 19, 60, 184, 324, 343, 345,

383, 385, 388, 412, 413, 415, 420,
455, 458, 463, 465, 566, 570{571, 596{
605, 611, 612, 638, 827, 834, 865,
897, 907{908, 919

risk analysis matrix, 600, 640
using reporting data, 41, 52, 108, 155,
521, 526, 597, 598, 603, 624, 735,
813, 818, 826{832, 908

risk avoiding behaviour, 85
risk classi�cation, 181, 466, 689, 700, 705,

733, 824, 834, 863
risk exposure, 23, 36, 37, 192, 598, 803,

818, 874

risk homeostasis, 542, 547, 563
risk management, 50, 91, 361, 374, 375,

378{383, 408, 411, 455, 458, 466, 519,
520, 531, 534, 556{558, 563, 597{599,
604, 625, 724, 794, 815, 827, 828,
831, 835, 844, 845, 848, 854, 867,
911, 914, 915

Transport Canada's risk management
process, 828

US Army 5 stage model, 597
risk perception, 37, 66, 69, 72, 477, 510,

513, 521, 551, 563, 575, 784, 846,
872, 894{895

group attitudes, 77{79
risk reduction, 520, 597, 604, 831, 864,

865, 895
risk signature, 379, 677
risk taking behaviour, 11, 17, 66{67, 72,

122, 629, 872
risky shift, 77
safety monitoring, 811, 813
security risks, 749

Robens Report, 14
Royal Commission on Criminal Justice (UK),

190

Safe Medical Devices Act (US), 116, 752
Sequentially Timed and Events Plotting, see

STEP
Shift patterns, 128
simulations, 10, 11, 64, 213{260, 276, 329, 342,

347, 359, 442, 502, 519, 545, 711
animated simulations, 234{241
biomechanical models, 247, 248
court room applications, 711
declarative simulations, 228{234
�nite element analysis, 897
from event recorders, 196, 200, 247
hybrid simulations, 254{257
limitations, 61, 64, 84, 153, 248, 251{254
Monte Carlo techniques, 86, 249{251, 276
multi-user simulation, 251{254
NASA APEX project, 254
of human error, 276
presenting accident reports, 708{709
reconstructions, see reconstruction
rhetorical e�ects, 711
simulation bias, see bias
subjunctive simulations, 242{254
US Department of Labour's Mine Simu-

lation Laboratory, 235
US National Crash Analysis Centre, 256
US National Simulation Capability Pro-

gram, 260
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using Fault Trees, 277, 278
Singapore Army, 549
situation awareness, 77, 82{85, 126, 146, 153{

154, 179, 541, 542, 546, 552, 772
Skills, Knowledge, Rules, 75
slips, trips and falls, 66, 188, 563
SQL, 883
STEP, 441, 447{454, 460, 468, 469, 471, 477,

479, 482, 485, 486, 501, 503, 514,
521, 524, 526{529, 537, 538, 544

cards, 447, 449, 450
determinism, 450
limitations, 452{454
matrix, 447{449
no conditions, 448, 450
P-Theory, 448, 453
supports investigation, 449

stress, see human error, 3, 65, 99, 138, 167,
245, 252, 328, 416, 869

stress counselling, 94, 163
Surface Transportation Assistance Act (US),

12
Swedish Air TraÆc Control (Luftfartsverket

Flygtra�kj�ansten), 18, 30, 31, 35, 38,
96, 107, 736

Swedish Board of Accident Investigation (Statens
haverikommission), 658, 661, 664, 665,
673, 677

Swedish Civil Aviation Administration, 17
Swedish Maritime Agency, 916

telephones, 31, 104, 105, 150, 175{177, 222,
232, 701, 734{736, 773, 797, 814, 867,
868

involved in incidents, 900
telephones in incidents, 274, 300, 301, 305,

309
terrorism, 560
time-lines, 230, 231, 254, 255, 259, 261, 274,

281, 291, 293, 301, 305, 315, 329,
333, 340, 359, 388, 422, 642, 645,
646, 650, 651, 884

`God's eye view', 231
contiuous changes, 330
granularity of events, 266, 440, 645
graphical form, 645
graphical forms, 262{266
implemented using virtual reality, 239{

240, 710{712
imprecise timings and lack of evidence,

329
in MES, 439, 440, 442, 445
in STEP, 453, 454
in Tripod-Beta, 485

informal annotations, 328
location information, 230
presentation of reports, 710{713
spatial layout, 262{264, 266, 328
synchronisation, 285
temporal ambiguity, 222
textual format, 222{223, 226, 234
usability issues, 315

Toulmin's argumentation, 688{697
domain-dependent discourse, 689

Transport (Rail Safety) Act (Victoria, Aus-
tralia), 804

Transport Canada, 154, 682, 684{686, 813,
826, 828, 831, 835, 845, 847, 854

guidance on risk management, 828
Transportation Safety Board of Canada, 22,

78, 461, 465, 471, 476, 496, 499, 643,
644, 646, 672, 678, 681, 691, 707

Tripod, 479{487, 516, 521, 524, 537, 544, 867,
907

event analysis diagrams, 487
General Failure Types, 479, 480
Functional Failures, 481
Source Failures, 481

preconditions, 482{484
software support, 481, 486
Tripod-Beta, 479, 482, 484
defences, 484
preconditions, 486
strengths, 485

Tripod-Delta, 479, 481, 482

under reporting, 113, 116, 118, 150, 877
US Center for Biologics Evaluation and Re-

search's Error and Accidents Report-
ing System, 752, 753

US Defence Messaging System, 618
USS Cole, 560
Utah Public OÆcers and Employees' Ethics

Act, 12

violation, 4, 11, 16, 18, 21, 27, 67, 73, 75, 76,
86, 122, 349, 521, 525, 555, 574, 598,
621, 657, 658, 665, 679, 831, 872, 897

air proximity violation, 15, 17, 102, 131,
148, 201, 204, 635

attitude violation, 126
deliberate, 73
disregard, 581, 624, 836
human rights violation, 556
misunderstanding, 621
necessary violation, 73, 74
normal violations, 73, 74, 216, 373, 481,

522, 525, 563, 584, 682, 694, 845,
846, 897
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optimising violation, 73, 75
speeding violation, 126, 195
unintented violation, 73
violation and blame, 30, 35, 570, 572, 575,

593, 595, 665
violation and error, 73
violation and safety culture, 570, 572, 584,

855
violation model, 518
violation of health and safety legislation,

9, 19, 34, 35, 168, 169, 525, 575, 656,
810, 831, 842, 908

violation-inducing conditions, 481, 658
workplace rule violation, 75, 502, 563, 575,

581, 607, 694, 823, 845, 846
virtual reality, 214, see reconstructions, 238,

246, 260, 640
desktopVR, 232, 236, 239{242, 251, 257,

711{712, 742{744
QuicktimeVR, 232{234, 239, 241, 258,
260, 711

VRML, 236, 237, 258, 708{710, 712,
713

immersive systems, 112, 226, 232
visualisation, 200, 226, see simulations, see re-

construction, 238, 255, 260, see Fault
trees, see time-lines, 707{713, see databases,
878{897

3D cross referencing, 710
3D object rotations, 711
3D time lines, 240, 710, 712{713
Computer Aided Design, 242{245
data mining, 883, 892
dynamic querying, 884{887, 889
eccentric labelling, 887{888
empirical evaluation, 891, 893
evaluation heuristics, 889
graphs and charts, 878{882
imagemaps, 229{231, 711{713
limitations of visualisation, 711{712
maps and plans, 229{232
perspective wall, 241, 242
photorealistic models, 232{234
radar displays, 879{880, 882
visualising argument structures, 696{697

WBA, 487{503, 507, 513, 518, 525, 527, 538,
543, 544, 681, 685, 907, 909

Explanatory logic, 488{500, 521, 523
Hausman's causation, 500
Lewis' causation, 185, 487, 491, 500, 685
Lewis' contrastive explanations, 491
limitations, 494, 500
PARDIA, 491

Source Node Analysis, 499
tool support, 491
Why-Because graphs
analysis, 487, 493{500
construction, 487{491

whistle blowing, 12, see Illinois' Whistle Blower
Protection Act, see Surface Trans-
portation Assistance Act (US), see

Utah Public OÆcers and Employees'
Ethics Act, 33{35, 49, 74, 146, 735,
846, see Federal Railroad Safety En-
hancement Act (US), 848, 904, see

Public Interest Disclosure Act (UK),
919

Mary Schiavo, 33
Paul van Buitenen, 33
Stephen Bolsin, 904

Why Because Analysis, see WBA
witness, 23, 37, 92, 164, 165, 245, 353, 626,

634
analytical bias, 144, 171, 180, 539
anonymity, 168, 869
corroboration, 195{196, 328, 330
culture, 170{173
diÆculty predicting consequences, 17, 143
disagreement, 92, 161, 170, 190, 219, 224,

238, 245, 328, 339
expert witness, 169, 189{194, 211, 347,

622
guidelines, 190

eye-witness statements, 92, 146, 151, 156,
159, 161{162, 167, 168, 180, 219, 246,
249, 287, 298, 301, 325, 326, 328,
373, 689

Department of Justice guidelines, 170
general public, 90, 149
guilt, 144, 161
hearsay, see evidence
interpretation, 92, 168{170, 665, 869
lack of witnesses, 811, 813, 816, 869
legal issues, 167{168
liar paradox, 298
location, 93, 162, 219, 300, 452
Post-Traumatic Stress, 3
preliminary statements, 92, 162, 181, 182,

452
reliability, 92, 161, 168, 169, 172, 195,

341, 665, 666, 684
reporting bias, 92, 161, 168, 171, 539, 813,

896, 903, 918
Repressed Memory Syndrome, 170
triggering recollections, 214
triggering report, 19, 136, 138
violation, 18
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weapon focus, 168, 169, 539
workload, 3, 28, 39, 65, 82{84, 94, 117, 118,

123, 124, 137, 152, 153, 156, 165,
181, 191, 193, 194, 213, 348, 378,
665, 774, 798, 837, 915, 918

World Wide Web, 240, 257, 704, 710, 712, 715,
785, see visualisation

accesibility issues, 751, 808
Accessibility Act (US), 751

disseminating incident reports, 105, 136,
141, 229, 239, 620, 622, 630, 631,
704, 727, 733, 745, 912, 920

disseminating reporting procedures, 176,
389, 803

limitations, 707, 730{731
retrieving incident reports, 754, 778, 784,

786, 799, 883
security concerns, 32, 140, 144, 553, 729,

see cryptography, 749
SGML, 739
submitting incident reports, 104, 141, 143,

745
worst plausible outcome, 102, 204, 211, 221,

599, 600, 638, 663, 720, 754, 908, 920

Youth Justice and Criminal Evidence Act (UK),
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