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Access, ensuring, 45, 49, 54
Accounting, disaster recovery, 77
Administration, 18, 48-50
Agencies, coordinating with, 48, 52, 54,
B1, 68
Agency notification, sample, 56, 64f
Air, contamnation of, 21
American Water Works Association
(AWWA),
training by, 85
Appurtenances
connection with, 43, 48
damage to, 22
Aqueducts
damage Lo, 46
retrofitting, 38
Automatic valves, 47
Automation and Instrumentation (AWWA
Manual M2), 27
AWWA. See American Water Works
Association

Backfill material, 47
Backflow, 20, 21
Backup copies, keeping, 49
Batteries, 41, 46, 49
Bear Valley Dam, retrofitiing, 39
Boil-water orders, 20, 61, 82, 83
Buried reservoirs
probable damage to, 35
protecting, 43

Casing, protecting, 40
Charleston Commissioners of Public Works,
emergency preparations by, 53-54

Check valves, 47
Chemicals

damaged, 24

protecting, 4243, 444, 52
Chernobhyl Atomic Power Plant, 14
Chlorine Institute, 43
Chlorine leaks, 21, 29, 54

responding to, 68, 81, 85
Clarifiers, damage to, 24f, 25f,, 34
Cleanup operations, handling, 69
Code of Federal Regulations, 38
Collapsed spring-vibration 1solator, 41, 42/,
Colorado River Aqueduct, water from, 6
Command/liaison groups, 61, 69
Commercial uses, water for, 28
Communications, 18

alternative, 52, 54, 82, 83

disruptions in, 24, 27, 49

improving, 21, 48-50, 83

maintaining, 70, 80
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Components

hazard effects on, 3, 17, 19, 27

identifying, 17, 18-19, 30-31, 50, 81

status of, 81

improving, 51

sample, 31, 33-34

underground, 8

See also Equipment,
Component-specific plans, 77
Computers, 54

protection for, 41-42, 46
Consolhdations, damage from, 8 9
Construction accidents, 13
Contamunalion, 13, 14

prolecting against, 39-40

sources of, 21
Contracts, updating, 68
Control systems, implementing, 47, 48
Cook, John: on Hurricane Hugo, 20
Coordination

importance of, 70, 81

interagency, 38, 48, 52. 54, 61, 68
Costs, emergency, 77
Cross-cannection control program. 47
Cross-training, 38, 61, 85, 88

providing, 37, 35

See also Traimmg
Cuslomer information, backup copes of, 49

Damage

assessing. 54, 80, 81

mutigation of, 87, 33, 77, 81, 83

strueture, 13, 22-23, 24
Damage report form, sample, 74-76f.
Dams

failure of, 9, 23, 29

retrofitting, 38, 39
Data resources, importance of, 49, 70
Demand

anlicipating, 30

normal/emergency condition, 30£,
Densification, damage from, 8-8
Department notification, sample, 84f,
Design values, appropriate, 45
Digaster effects, summary of, 2024, 27,

287,77

Disasters

human-caused, 2, 3, 5, 13-14, 23

natural, 1, 2, 3, 5

phases of, 80-81

planning for, 2-3, 5, 37, 77

See qlso Emergencies
Disaster-specific plans. See Emergency

plans

Diseases, waterborne, 13, 15f
Distribution lists, updating, 77
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Distribution Network Analysis (AWWA Facility vulnerability analysis form,
Manual M32), 31 sample, 11-73f.

Distribution system, 18 Fault rupture, damage from, 7
confamination of, 21 Field investigalion groups, 61, 69
failure of, 29 Fire departments, 86
protecting, 46- 48, 53 hazardous materials and, 70

Fires
Earthquakes damage from, 11-12, 13, 23, 34

damage from, 7-9, 21, 22, 23, 24, 24/
27, 38, 46

planning for, 31, 5-6, 39, 4011, 48, 49,
53, 68, 79

probable effecis from, 6, 15/, 31, 34-35

waler demand following, 30

See alsn Ground shaking

preparing for, 39, 46, 68, 79
probability/magnitude of, 15/
water for, 29, 30

First. aid, courses in, 85

Flexibility, providing for, 39, 47

Floceulator clarifiers, damage to, 24f

“ _ 25¢ , 34

Buarthquake source regions, 7f. Flooding

East Bay Municipal Utility District damage [rom, 10, 11, 127, 22, 23, 24, 27,
(EBMUD), 39, 16 38, 82 '

Education. See Training

Electric cabinets, 41

Electric power, 18, 24
alternative, 41, 49, 52
interruption in, 46, 54
protecting, 39, 40, 4142, 80

Elizabethtown Water Company

tElizabethtown, N.J.), emergency

preparing for, 5, 53, 68

probability/magnitude of, 15£

responding Lo, 81, 83

road damage from, 27/
Foundation designs

evaluating, 45

problems with, 8

response by, 82 Generators, 80
Emergencies, 54 emergency, 41, 421, 46
major/minor, 2 Geographic information systems (GIS)
preparing for, 1, 79, 80-81 files, 19 ‘
responding to, 53 Ground shaking, 24
See also Disasters damage from, 7, 34
Emergency communication report, See alse Earthquakes
sample, 59f. Groundwater
Emergency messages log, 54 contamination of, 13, 21
sample, 811, protecting, 38, 39-40
Emergency notifications, 82, 83
sample, 57-58f. Hezardous materials
Emergency Planning and Community damage from, 13, 21
Right-to-Enow Act (1986), 70 reporting, 4, 70
Emergency plans, 20, 37, 86 storing/using, 39, 70
activaling, 53-54, 68-70, 82 Hazardous-materials spills, 3, 20
backup copies of, 49 emergency-response plans for, 39, 68-70
casts and scheduling for, 49-50 probability/magnitude of, 15f,
developing, 2-3, 4, 5, 51, 54, 68, 77, 79, Hazards, 5
81, 85, 87 estimating, 3, 14, 17, 39
clements of, 1, 2, 3, 51-52, 52-54, 61, Hazard summaries, 17, 52, 68, 77, 81
88-70, 77, 81 ' listing, 14
types of, 80 sample, 15-16f.
Emergency shellers, water for, 20 Hospitals, water for, 29
Emergency valves, 46 Human-caused disasters, 2, 8
Employses. See Personnel damage from, 13-14, 23
lEquipment preparing for, 5
damage to, 23-24 Hurrieanes
emergency, 82 damage from, 9-10, 10/, 19-20, 21, 23,
maintaining, 42-43, 44f., 70 23, 24, 26/, 27, 38, 49f.
sample, 33 preparing for, 3, 5, 53-54, 68
Shared use nf’ 85 probablhty/magnltude Of, 15f.
Sec also Components responding to, 53, 80-81
Existing resources, considering, 51 Hydrants, 19
Expansion joints, 47 damage to, 20, 24

Hygiene, water for, 29
Hypochlorinator, 11



Injuries, reducing of, 81, 83

[nstrumentation, protecting, 41

Instrumentation and Compuier Integration
of Water Utilsty Operations (AWWARF
and JWWA), 27

Insurance companies, working with, 81

Intake structures, protecting, 39

Internal soil piping, damage from, 23

Isolation valves, 40, 45, 47

Joints
bell-and-spigot type, 48
expansion, 47
restrained, 48
vulnerability of, 22

Kaum Electrie, hurricane response by,
RO, 81
Kinard, Steve: on Hurricane Hugo, 19-20

Lahoraiories
arrangements with, 7(, 85
protecting, 43, 441,
Landshdes
damage from, 9, 38
mmaps for, 9
Leadership, emergency, 62
Lifelines, 2, 27, 54
communication with, 49
interrelationship of, 17. 52
Lightning strikes, proteetion against, 41, 42
Liquefaction, 21, 47 -
damage from. 7-8, 23. 34
stabilization against, 40
Los Angeles Department of Water
and Power, 6

McBryde Sugar Company, hurricane
response by, 80-81
Manson, Iowa: tornado in, 11
Mass media, communication with, 48
Material safety data sheet (MSDS), 70
Miami-Dade Water and Sewer Authority,
20-21
Mitigation, 38-40, 52, 68, 77
costs and benefits of, 34, 50, 83
employee input for, 38
procedures for, 37, 47
Motors
damage to, 21
protecting, 41
MSDS. See Material safety data sheet

National Oceanic and Atmospheric
Administration (NOA4), 80
National Response Center, hazardous
materials and, 70
National Weather Service, warnings
from, 53
Natural disasters, 1, 2
oceurrence/severity of, 3
preparing for, b
NOAA. See National Oceanic and
Atmosphenc Administration

INDEX

Notifications, 61, 82, 83
sample, 85f, 56f., 57-58(., 64f., 67f
Nuclear accidents
damage from, 14
probabilits/magnitude of, 16f

Olive View Hospital, broken pipeline
at. 23f.

OP'NET control svstem, 46

OSHA See UUS Qceupational Safety
and Health Agency

Overtopping. damage from, 23

Performance goals. establishing, 17, 27,
29-30
Personnel
replacement, 38
responsibilities of, 34. 61, 82
shortages of, 20-21
training for, 37-3R, 54, 69, 83, 85-87
Phenal spills. 20, 68
Pile supports. 47
Pipes, 19, 33
buried, 43
ceiling-supported, 43
cannecting, 10
damage to. 7, 20, 21, 22, 23f., 24, 34, 43
earthquake-induced forces on, §f,
flexibility of. 45
modern, 47, 48
protecting. 4243, 4648, 47,
redundant. 83
repairing, 48
routing, 47
stockpiling. 48
Planning for Emergencies (video), 79
Plans. See Emergency plans
Pntable water
availability of, 29
cross-tie sources of, 79
emergency, 2, 841,
Power lines, broken, 24, 261
Preparedness plans. See Emergency plans
Pressure change, 20, 21
monitoring, 54
Pressure-velief valves, 19
Pressure zones, 19
Prevention programs, goals of, 52
Priorities
accomplishing, 80
establishing, 61, 83
Priority-service form, sample, 657, 65f
Process basins, protecting, 44
Process Safety of Highly Hazardous
Materinls, 38
Public health, water for, 29
Public notifications, 61
sample, 55f., 671
Pumps
damage to, 21, 22
protecting, 40
stockang, 80
submersible, 40
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Pump stabions, 31
probable damage to, 35
prulecting, 40, 46

Quake Grip-\ype restraints, 41

Radio, commumecation with, 49, 52, 80
Raritan-Millstone Filter Plant
(Ehzabethtown, N.J.), 82

REACT (spill-response group), 69
Recovery, steps for, 78, 81, 85, 85
Redundancy, providing for, 44, 47, 83
Relief, fundmg for, 77
Remote terminal unit (RTU), 46
Repalr clamps, stockang, 48, 80
Repairs, 20, 48

performing, 8%
Reservowrs, 18

buried, 35, 43

protecting, 39
Retrolits, 37, 38, 39, 40-45, 431, 49, 50
Tuneonada Water Treatment Plant, 24f,
Riots, damage from, 14
Risk management, goals of, 3, 52
RTU. See Remote terminal unit

Safe Drinking Water Act (SDWA) (1974),
on cmergeney circumstances, 2
Satety, concern for, 29, 37. 38, 81
SARA Title II1. See Emergency Planning
and Community Right-to-Know Act
SCADA system. See Supervisary conirol
and data acquisition system
SD'WA. See Safe Drinking Water Act
Security, 41, 45, 49
Seiche, damage from, 9
Seismie Risk Commttee (ASCE-TCLER),
vulnerability analysis by, 31, 33-34
Service
acceptable levels of, 27, 29-30
priorities for, 29
restoring, 2, 53
Settling basins, alternative, 39
Severe weather
damage from, 12
probability/magnitude of, 15£
warnings for, 53
Sewer lines
broken, 22
restoring, 53
Shallow cover, 47
Sloshing
damage from, 24, 247, 34, 33
measures against, 45
Slotted casings, 40
Souls, stabilizing, 24, 47
So the People May Know (AWWA), 61
Source water, 18
protecting, 38-39
Sprinkler systems, 20, 29
Standard for Welded Steel Tanks for Water
Storage, 34

Standpipes, 31
damage lo, 23, 35
protecting, 45
State Department of Environmental
Protection (New Jersey), emergency
response by, 82
State emergency-response commission,
hazardous matenals and, 70
Storm surges, 20
damage from, 10, 11
probability/magnitude of, 15f
Strikes, damage from, 14
Struclure damage, 13, 22-23, 24
Supervisory conirol and data acquisition
[SCADA) system, 54
Supplics
damage to, 23-24
mawmtaiming, 37, 38, 70, 82
Support call-up form and hst, sample,
6263y
Surface water
conlamination of, 13, 14, 21
protecting, 38-39
System maps and records, 19, 49

Tanks
buried, 35, 43
chlorine, 24, 34, 37, 43, 43f.
concrete, 23, 24, 45
damage to, 6, 7, 9, 21, 23, 24, 25f,, 34
elevated, 23, 45
horizontal, 45
monitoring, 54
process, 24, 44
prolecting, 45, 45f.
retrofitting, 37, 43, 437., 44, 45
standards for, 45
steel, B, 45
slorage, 7, 9f, 21, 23, 45, 45f
Tank trucks, 30, 847,
Telemetry, 27, 41, 54
protecting, 419
Tornados
damage from, 10, 11, 19, 22, 24
probability/magnitude of, 157,
tracking, 10
Total system, 17
Training, 4, 54, 69, 83, 85-86, 87
importance of, 37-38
See also Cross-training
Transformers
damaged, 26f.
protecting, 41
Transmission systemn, 18
protecting, 38
Transportation system, 18
damape to, 21, 49
failures in, 13, 23, 27
maintaining, 70
protecting, 48-50
water systems and, 52



Treatment facihties, 18, 31
portable, 841
probable damage to, 34
relrofitting, 37, 4045
Treatment response groups, 61, 69
Truck erane, damage to, 49f.
Tsunami. damage from. 9

US Army Corps of Engineers, warnings
from, 53
US Geological Survey
earthquake data from, 6
warnings {rom, 53
US Occupational Safety and Health Agency
{OSHA), hazardous materials hst by, 13
Use-reduction orders, 83

Valves

aulomatic, 47

check, 47

connection with, 48

damage w, 24

emergency, 46

protecting, 4648

1solation, 40, 45, 47

location of, 19

pressure-relief, 19
Vandalism

damage from, 14

preventing, 41

probability/magmtude of, 16f.
Velero restraints, 41
Vibration-isolated bases, 41
Volcanie eruptions, damage from, 12, 38

INDEX

Vulnerability analysis, 3—4, 19, 27, 52,
68, 81
facihity, 77
steps for, 17, 31, 37

Water and Sewerage Committee
{ASCE-TCLEE),
vulnerability analysis by, 31, 33-34
Water hammer, damage from, 22
Waler requircments, eslimating, 26-30
Watersheds
contamination of, 21
monitorng, 38-39
Waler supples
degraded quality of, 1, 19, 21
emergency, 349, 83
Water system emergency, notification form
for, 55/, b6f.
Walter systems
air contamination and, 21
damage to, 6
goals of, 29
protecting, 2, 40-41
responsibility for, 2
restoring, 53, 80, 82-83
sample schematic of, 32f.
strength/weaknesses of, 17
Water Lowers, damaged, 17, 29, 81
Water Treatment Plant Design, 40
Wells, 18
damage to, 21, 22, 22f, 34
protecting, 38, 3940
Well screens, 40
Work-order numbering system,
emergency, 717
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