Index

algae
blue-green 8
concentration/theoretical flowpath
relationship 12
microstrainer performance 8
ozone effectiveness 58
removal under coagulation conditions 17
American Water Works Association
(AWWA) 32
American Water Works Association
Research Foundation (AWWAREF) 6
American Water Works Service Company
11
AOQC see assimilable organic carbon
apparent treatment performance 80
assimilable organic carbon (AOC) 11
attachment, particles 68

AWWA see American Water Works
Association

AWWAREF see American Water Works
Association Research Foundation

bacteria
chlorine dioxide disinfection 53
oxidant demand-free systems 46
ozone effectiveness 55-6
removal under coagulation conditions 15
ultra violet light effectiveness 58-9
bag filters 39-40
bank filtration 10-12
advantages 10-11
Ontario (Canada) 11
bank infiltration 13
BDOC see biodegradable dissolved organic
carbon
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bench-scale studies 37-8

biodegradable dissolved organic carbon
(BDOC) 11

biostability 63

blue-green algae 8

by-products
chlorine dioxide disinfection 54
chlorine disinfection 50
monochloramine disinfection 52

cartridge filters 39-40
changes in raw water quality 78
chemical coagulants 234,71
chemical pretreatment 234, 33
chlorine dioxide disinfection 524
action mode 52
by-products 54
Cryptosporidium inactivation summary
54
effectiveness against
bacteria 53
protozoa 53—4
viruses 53
chlorine disinfection
action mode 44-5
by-products 50
Cryptosporidium parvum oocysts 43
effectiveness against
bacteria 45-7
protozoa 47-50
viruses 45-7
Giardia cysts 48-9
primary disinfection process 44-50
Chlorophyceae 8
clarification
conventional 13-17
hazard control elements 88
high-rate 17-18
process control 85-8
coagulants 70, 71
coagulation 1218

algae removal 17
bacteria removal 15
chemical 234, 70, 71
definition 5, 12
hazard control elements 85, 87
in-line 19-20
pretreatment 234, 70, 71
process control 85-8
protozoa removal 15
virus removal 16
coliform bacteria 9
conventional clarification 13—17
efficiency 13-14
conventional filtration 22

conventional treatment processes Xviii, 3,

13-17,22
corrosion control 64
cross-connection control 64—5
Cryptosporidium

chlorine dioxide disinfection summary

54

control xix, 84, 86

filter backwash water 25-9

filter media design 25

ozone disinfection summary 57

UV disinfection summary 60
Cryptosporidium oocysts

granular high-rate filtration 24

pilot treatment plants 79

removal evaluation 79

source water turbidity 84, 86
Cryptosporidium parvum oocysts 43
CT

concepts Xix, 42

Giardia cysts inactivation 48-9

ozone inactivation 56, 58

protozoa 56

DAF see dissolved air flotation
dammed reservoir bacteria 9
diatomaceous earth (DE) filtration 6



diatoms 8
die-off kinetic modelling 9-10
direct filtration 22
disinfection 41-65
biostability 63
control 64-5, 90
corrosion control 64
cross-connection control 64—5
CT concept 42
disinfectant levels 62-3
disinfectants xix, 623
effectiveness against
bacteria 45-7
protozoa 47-50
viruses 45-7
factors effecting 41-2
free available chlorine 47
maintenance 645
models 724
pressure 64-5
pretreatment oxidation 43—4
primary 44-62
residuals 623
secondary disinfection 62-5
time—chlorine concentration 47
ultra violet light 58-61
see also CT
dissolved air flotation (DAF) 18
distribution systems 62, 91-2
drinking water treatments 34

effectiveness
chlorine against
bacteria 45-7
protozoa 47-50
viruses 45-7
chlorine dioxide disinfection 534
monochloramine 52
ozone against
algae 58
bacteria/viruses 55-6
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protozoa 56-8
ultra violet light against protozoa 59—60
water treatments X
efficiency 68-72
conventional clarification 13—-14
filters 71-2
granular filtration 70
particle size removal 6971
expert reviews X, Xvii

failure mode and effects analysis (FMEA)
82
fibrous filters 3940
filters
backwash 25-6
depths 72
efficiency 71-2
fibrous 39-40
media design 24-5
medium size 72
filtration processes 2040
control 88-90
granular media xviii
major membrane type 34
rates 71-2
see also diatomaceous earth... ; filters;
granular...; granular high-rate...;
membrane...; precoat...; slow sand...
floc-blanket sedimentation 17
floculation 12-18
definition 5, 12
hazard control elements 87-8
process control 85-8
FMEA see failure mode and effects analysis
free available chlorine 47
full-scale studies 38-9

Giardia cysts
chlorine disinfection 48-9
CT values 48-9
filter backwash water 25-9
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filter media design 25
granular high-rate filtration 24
Giardia intestinalis 83
granular high-rate filtration 21-6
chemical coagulation pretreatment 23—4
design 22
filter media design 24-5
mechanisms 23
granular media filtration xviii
definition 5
removal efficiency 70
groundwater 11
guidelines, ultra violet light disinfection 61
Guidelines for Drinking-water Quality
(WHO 2004) ix, 34, 81, 82-3

hazard analysis and critical control
(HACCP) approach xix, 3, 82
hazard control elements
clarification 88
coagulation 85, 87
disinfection 90
distribution systems 91-2
floculation 87-8
granular media filtration 88-90
source water 83-5
see also process control
high-rate clarification 17-18
hydrological events 84, 86

IDDF see integrated disinfection design
framework

in-line coagulation 19-20

in-line filtration 22

inactivation processes see disinfection
processes

integrated disinfection design framework
(IDDF) 74

ion exchange process 20
definition 5

lime softening process 19

maintenance 62, 64-5

manuals, AWWA 32

membrane filtration processes 33-9
bag/cartridge/fibrous filters 39-40
major processes 34
microfiltration 33, 34, 35-6
nanofiltration 37-9
reverse osmosis 37-9
ultrafiltration 36-7

MF see microfiltration

microbe removal processes Xviii—Xix

microfiltration (MF) 33, 34, 35-6

microstrainers 7-8

Missouri river 11

mixed oxidants 61-2

models xix
die-off kinetic modelling 9-10
disinfection processes 724
performance 67-74

monochloramine disinfection 50-2
action mode 50-2
by-products 52
effectiveness 52

multiple barriers 2-3

nanofiltration (NF) 33, 34, 37-9
non-chlorine disinfectants 65

off-stream storage 8-10
Ohio River Valley Water Sanitation
Commission (ORSANCO) 85
Ontario (Canada) 11
operating manuals 32
ORSANCO see Ohio River Valley Water
Sanitation Commission
oxidant demand-free systems 46
oxidants xviii—xix
see also individual oxidants
ozone 54-8



action mode 55
Cryptosporidium inactivation summary
57
effectiveness against
algae 58
bacteria 55-6
protozoa 56-8
viruses 55-6
inactivation CT values 58

particles
attachment 68
removal efficiency 69-71
size 69-71
performance models xix, 67-74
disinfection 724
parameters 71
pilot scale studies 38
pilot treatment plants 79
pipe material corrosion control 64
precoat filtration 32-3
pressure, disinfection processes 64-5
pretreatment oxidation 434
pretreatments 612
bank filtration 10-12
chemical coagulants 71
definition 5
microstrainers 7-8
off-stream storage 8-10
roughing filters 6-7
primary disinfection processes 4462
chlorine 44-50
chlorine dioxide 524
mixed oxidants 61-2
monochloramine 50-2
ozone 54-8
ultra violet light 58-61
process control 81-92
coagulation 85-8
disinfection 90
distribution systems 91-2
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filtration 88-90
floculation 85-8
measures 34
risk assessment 823
processes
measurement variability 78-80
microbe removal Xviii—xix
variability effects 76
variables 68—72
protection, source water 83—5
protozoa 15-16
chlorine disinfection 47-50
ozone effectiveness 56-8
removal under coagulation conditions 15
ultra violet light effectiveness 59-60
purpose of publication 1-2

quality
maintenance 62
raw water 78

raw water quality 78
removal efficiency 68-72
filters 71-2
granular filtration 70
particle size 69-71
rates 71-2
temperature 72
removal processes 540
models 67-72
variable effects 6872
residuals, disinfection processes 62—3
reverse osmosis (RO) 33, 34, 37-9
bench-scale studies 37-8
full-scale studies 38-9
pilot-scale studies 38
ripening period, microbial pathogens 22
risk assessment, process control 81-3
RO see reverse osmosis
roughing filters 67
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safety
frameworks ix—x
plans ix
schmutzdecke layers 30
scope of publication 1-2
secondary disinfection 62—5
sedimentation 12—18
definition 5, 12
floc-blanket 17
self-purification processes 89
off-stream storage 9
sequential disinfection 61-2
slow sand filtration 26-31
action/design 26
definition 5
design 30
microbe removal 30-1
prior processes 6
protection provided 30-1
turbidity removal 31
source water
apparent treatment performance 80
concentration impact 80
protection 83-5
turbidity 86
standards, ultra violet light disinfection 61
storage, off-stream 8—10
Surface Water Treatment Rule (USEPA) 11

temperature, removal efficiency 72
time—chlorine concentration 47
traditional treatments see conventional
treatment processes
transport 68
treatment processes
dynamic nature 77
performance 80
relationships 76-7
source water concentration 80
variability 75-80

turbidity
Cryptosporidium oocysts 84, 86
pretreatments 6
slow sand filtration 31

UF see ultrafiltration
ultra violet (UV) light disinfection xix, 58—
61
action mode 58
Cryptosporidium summary 60
effectiveness against
bacteria 58-9
protozoa 59—60
viruses 58-9
guidelines 61
standards 61
ultrafiltration (UF) 33, 34, 36-7
USA, Surface Water Treatment Rule 11
UV see ultra violet light

variability, process measurements 78—80
viruses 15
chlorine dioxide disinfection 53
ozone effectiveness 55-6
removal under coagulation conditions 16
ultra violet light effectiveness 58-9

Wabash (Ohio) 11
water quality
change effects 78
maintenance, distribution system 62
water safety
framework ix—x
plans ix, Xix
WHO
expert reviews X, Xvii
Guidelines for Drinking-water Quality
(2004) ix, 3-4, 81, 82-3



