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DRIN
KIN

G
 W

ATER SYSTEM
 TRIVIA

•
There are 168,000 public w

ater system
s

–
Including 54,000 com

m
unity w

ater system
s serving 264 m

illion people
•

82%
 of the population receives drinking w

ater from
 large utilities (serving 

10,000 +)
–

How
ever, m

ost system
s (86%

) are sm
all



DRIN
KIN

G
 W

ATER SYSTEM
 TRIVIA

•
1,000,000 m

iles of w
ater pipes in U.S.

•
15,000 m

iles added each year
•

5,000 m
iles are repaired annually

•
240,000 w

ater m
ain breaks



PITTSBU
RG

H 36 IN
CH M

AIN
 BREAK

•
A geyser caused by a 

severed 36-inch w
ater 

line erupts from
 Fort 

Duquesne Boulevard 
at about 10:30 a.m

., 
August 17

th.  O
ne of 

the largest w
ater m

ain 
breaks in the city's 
m

odern history. 



M
O

RE THAN
 20 M

ILLIO
N

 G
ALLO

N
S O

F 
W

ATER PO
U

RED IN
TO

 N
EARBY 

PARKIN
G

 G
ARAG

ES AN
D O

THER LO
W

-
LYIN

G
 AREAS. 



A DRIVER W
HO

 W
AS ABLE TO

 RESCU
E A VEH

ICLE FO
LLO

W
S A 

M
AN

 O
N

 FO
O

T O
U

T O
F A FLO

O
DED

 G
ATEW

AY CEN
TER 

PARKIN
G

 G
ARAG

E.



•
W

orkm
en do prelim

inary 
w

ork before the w
ater 

m
ain break can be 

repaired in dow
ntow

n 
Pittsburgh.



W
O

RKERS M
O

VE A SECTIO
N

 O
F N

EW
 PIPE IN

TO
 PO

SITIO
N

.  
THE BRO

KEN
 W

ATER M
AIN

 CAN
 BE SEEN

 IN
 THE 

BACKG
RO

U
N

D.



W
HY W

O
RRY ABO

U
T W

ATER IN
 THE DISTRIBU

TIO
N

 
SYSTEM

?

•
M

ost w
ater treatm

ent facilities, operated correctly, 
can handle m

ost events that occur in source w
aters.

•
How

ever, once the w
ater leaves your facility, a 

num
ber of different events can com

prom
ise the 

w
ater quality in the distribution system

.
•

W
ater in the pipelines can becom

e unsafe for 
consum

ption.
•

M
ay no longer be palatable to your custom

er.



EN
O

U
G

H SAID…

•
Distribution system

s are im
portant, but 

they can be com
plex, poorly understood, 

and often neglected.



W
HAT N

EEDS TO
 BE KN

O
W

N
 IN

 DISTRIBU
TIO

N
 

SYSTEM
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O
N

ITO
RIN
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•
W

hat does your distribution system
 consist of?

•
W

hat do w
e (should w

e) test for?
•

W
here do w

e test?
•

How
 often do w

e test?
•

How
 can w

e determ
ine if som

ething has happened in 
our system

?
•

How
 can w

e anticipate problem
s?



W
HAT IS BEIN

G
 TESTED TO

DAY?

•
Frequenttesting of:
–

Coliform
 bacteria, chlorine, possibly pH

•
Infrequenttesting of: 
–

Lead and copper
–

Possibly pH, turbidity, tem
perature, alkalinity and hardness 

for corrosion control (lead and copper rule)

These are the m
inim

um
 requirem

ents
There is no m

agic bullet for assessing system
 integrity



TREN
DIN

G
 –

DATA ACCU
M

U
LATIO

N

•
Collecting baseline data is a crucial aspect of m

onitoring in the distribution 
system

•
N

eed to collect enough reliable data to determ
ine:

–
N

orm
al variation

–
W

hen a deviation has occurred
–

W
hen the problem

 has been corrected



W
HAT TESTS?

•
A baseline

m
ust be established for standard tests values

–
pH, turbidity, conductivity, chlorine, fluoride, alkalinity, TO

C
–

N
itrification, ATP 

–
Auto Sam

pler for autom
atic sam

ple collection



W
HEN

 TO
 TEST?

•
Look for trends

Tim
e

M
easurem

ent



W
HEN

 TO
 TEST?

•
Look for trends

Tim
e

M
easurem

ent

Problem

Problem
 

Solved



W
HAT CAN

 YO
U

 DO
?

•
Develop a m

onitoring plan to accum
ulate baseline data for trending

•
Develop a w

ritten sam
pling plan to m

inim
ize sam

pling error and im
prove 

data quality
•

Train sam
plers on proper sam

pling and analytical techniques



W
HAT TESTS?

Tests are usually perform
ed on grab sam

ples.

Is there a problem
 w

ith grab sam
ples?



G
RAB SAM

PLE O
R O

N
-LIN

E M
O

N
ITO

RIN
G

?

•
M

any advantages to continuous m
onitoring

–
M

ore reliable data and m
ore of it!

–
Can be less expensive (labor, reagents, tim

e)
–

Reduce sam
pling errors

–
“Real-tim

e” data instead of historical

•
M

ore data (reliable) increases the chances of proper 
interpretation



W
ATER DISTRIBU

TIO
N

 M
O

N
ITO

RIN
G

 
A BASIC PLATFO

RM
•

Total Chlorine

•
pH

•
Conductivity

•
Turbidity

•
Tem

perature

•
Data output options for analog, 
digital, w

ireless



TU
RBIDITY
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AN
 EN

HAN
CED

 PLATFO
RM

•
TO

C –
B3500DW

•
Fluoride

•
Autom

atic Sam
pler

•
O

ther depending on w
ater source 

and quality



EZ SERIES 
-ATP



EZ SERIES –
ATP (ADEN

O
SIN

E 
TRIPHO

SPHATE)
•

Com
plying w

ith ASTM
 D4012-81

•
Com

plete ATP recovery
•

N
o bias from

 the com
position of the grow

th m
edium

such as w
ith plate counting

•
Low

 cost of analysis relative to a large num
ber of results

•
Sm

art autom
atic features

•
Low

 m
aintenance, easy replaceable reagent kit

•
M

ultiple stream
 analysis



EZ SERIES 
-LEAD



EZ SERIES -LEAD

•
Excellent selectivity and sensitivity

•
Standard m

easuring ranges w
ith optional internal 

dilution
•

Sm
art autom

atic features
•

Control and com
m

unication via industrial panel PC
•

Analog and digital output options
•

M
ultiple stream

 analysis



W
HY W

O
RRY?  –

•
N

ot as m
uch regulation

•
Infrequent m

onitoring
•

M
any locations that are vulnerable



R
ISK

 A
SSESSM

EN
T

–
Source

–
Treatm

ent

–
Distribution



W
HAT CAN

 YO
U

 DO
?

•
Develop secure inform

ation sharing and analysis 
capabilities

•
Im

prove know
ledge of:

–
Contam

inants, detection system
s and treatm

ent 
–

Data acquisition and interpretation
–

M
odeling



W
HAT CAN

 YO
U

 DO
?

•
Collaborate w

ith others:
–

Federal agencies w
ith w

ater responsibilities
•

EPA, TVA, FEM
A

–
State DEP and DO

H
–

W
ater associations

•
State Rural W

ater Associations
–

Local governm
ents



RO
U

TIN
E DISTRIBU
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SYSTEM

 FIELD M
O

N
ITO

RIN
G

•
Test For:
•

M
icrobiological Q

uality
•

Turbidity
•

D
isinfectant R

esidual 
•

Lead and C
opper

•
pH

 and Tem
perature

•
A

lkalinity



DISTRIBU
TIO

N
 SYSTEM

 
SAM

PLIN
G

M
icrobiological Q

uality
•

W
ash hands thoroughly

•
R

em
ove aerators and screens

•
C

lean questionable taps inside and out w
ith 

bleach or germ
icide

•
R

un cold w
ater for at least 2 to 3 m

inutes (can 
assum

e line is adequately flushed w
hen constant 

tem
perature is reached)  



DISTRIBU
TIO

N
 SYSTEM

 
SAM

PLIN
G

M
icrobiological Q

uality (cont’d)
•

U
se sterilized container m

ade of plastic or glass.
•

U
se dechlorinating agent (i.e., sodium

 thiosulfate) as 
necessary 

•
Fill container at m

oderate rate to avoid splashing 
•

Leave 1-inch air space for m
ixing sam

ple
•

Store in clean cooler at < 10 degrees C
.

•
A

nalyze as soon as possible, but do not exceed 30 hours 
hold tim

e from
 collection to analysis



DISTRIBU
TIO

N
 SYSTEM

 
SAM

PLIN
G

D
isinfectant R

esidual
•

R
un cold w

ater for at least 2 to 3 m
inutes (can 

assum
e pipe is flushed w

hen constant w
ater 

tem
perature is reached)

•
Thoroughly rinse clean container m

ade of plastic 
or glass (preferably glass) w

ith cold w
ater

•
Slow

ly fill container by allow
ing w

ater to run 
dow

n side to m
inim

ize loss of chlorine to air.
•

A
nalyze sam

ple im
m

ediately 



DISTRIBU
TIO

N
 SYSTEM

 
SAM

PLIN
G

Lead and C
opper

•
U

se a clean sam
ple container (i.e., acid w

ashed) m
ade of 

plastic or glass.    
•

D
o not rinse container if preservative has been added (i.e., 

nitric acid to reduce sam
ple pH

  to < 2) 
•

C
ollect a first draw

 sam
ple (i.e., stood m

otionless in 
plum

bing system
 for at least 6 hours) from

 the cold w
ater 

kitchen or bathroom
 tap. 

•
A

nalyze preserved sam
ples w

ithin 6 m
onths of collection



DISTRIBU
TIO

N
 SYSTEM

 
SAM

PLIN
G

pH
 and O

ther W
ater Q

uality Testing R
elated to 

C
orrosion C

ontrol
•

R
un cold w

ater for at least 2 to 3 m
inutes (can assum

e 
pipe is flushed w

hen constant w
ater tem

perature is 
reached)

•
For pH

, thoroughly rinse clean container m
ade of plastic 

or glass.  
•

D
o not rinse the container if it contains preservative

•
Slow

ly fill container by allow
ing w

ater to run dow
n side 

to avoid entraining carbon dioxide into sam
ple



DISTRIBU
TIO

N
 SYSTEM

 
SAM

PLIN
G

pH
 and O

ther W
ater Q

uality Testing R
elated to 

C
orrosion C

ontrol (cont’d)
•

Test for tem
perature im

m
ediately and pH

 w
ithin 

15 m
inutes of collection

•
C

ollect sam
ples for laboratory analysis follow

ing 
procedures specified for individual param

eter 



PO
RTABLE KITS –

FIELD TEST CO
LLECTIO

N

EPA Em
ergency R

esponse K
it

pH
, C

onductivity, C
hlorine

ToxTrak Toxicity Test K
its

E
asy Field Testing w

/ up to 6 
param

eters at once.



LU
M

IN
U

LTRA
ATP TEST KIT 

•Toxicity evaluation fast and sim
ple. 

•Validated by the EPA’s (ETV) program
•R

eliable detection of heavy m
etals, 

poisons, and chem
ical w

arfare agents 
on site. 

•
H

ach E
clox

Test K
it also includes 

•H
ach pH

, TD
S

, F &
 T chlorine, C

olor
•S

creening tests for pesticide/nerve 
agents and arsenic; 



HO
W

 DO
ES THE ATP

TEST KIT W
O

RK?

•
So w

hat is ATP, anyw
ays? It is the prim

ary energy carrier for all form
s of life –

bacteria, algae, 
vegetable, anim

al cells –
all of them

 contain ATP. W
ithin any w

ater sam
ple, there w

ill be tw
o 

types of ATP:
•

Intra-cellular (or just Cellular) ATP (cATP) –
ATP contained w

ithin living biological cells. If 
desired, a conversion factor can be applied to approxim

ate an equivalent m
icrobial count*.

•
Extra-cellular (or D

issolved) ATP (dATP) –
ATP located outside of biological cells that have 

been released from
 dead or stressed organism

s.
•

The sum
 of these tw

o types of ATP is referred to as Total ATP (tATP). The w
ay that these types 

of ATP are isolated and m
easured depends on the application and thus the test protocol 

used.
•

For applications such as drinking w
ater, cooling tow

ers, or oil &
 gas applications, Cellular ATP 

is m
easured directly by filtering the sam

ple to separate and m
easure cATP

on the filter, w
hile 

the dATP
passes through the filter and is not m

easured. cATP
provides a direct indication of 

living biom
ass energy level, or in other w

ords, total living biom
ass concentration.

•
N

o m
atter w

hat w
ay you go about it, the end result is that w

ithin a couple of m
inutes of 

starting your test, you w
ill have a true total m

easurem
ent of all m

icroorganism
s contained in 

your sam
ple.

•
H

aving rapid inform
ation allow

s you to take action at the earliest possible m
om

ent, thus 
saving tim

e and m
oney.
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ATER IN
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ATIO
N

 SO
FTW

ARE
CLARO

S –
THE CLARITY O

F W
ATER



DATA M
AN

AG
EM

EN
T –

CO
LLECT

–
Claros Collect offers spreadsheet and graph view

s from
 data 

collected.  They are easy to configure  and to present data in the m
ost 

efficient w
ay to identify insights.

Learn m
ore: https://w

w
w

.hach.com
/claros-data-m

anagem
ent



MOBILE SENSOR MANAGEMENT

57

Hach® M
obile Sensor M

anagem
ent provides clarity through easy access to 

crucial inform
ation, helping you m

anage your process and be proactive in 
your m

aintenance.

•
G

uidance through actionable sensor inform
ation

•
Alignm

ent of process and laboratory m
easurem

ents
•

Sim
ple m

aintenance instructions in the palm
 of your hand



GUIDANCE THROUGH ACTIONABLE SENSOR INFORMATION

58

•
Focus on your highest priorities, avoid 
unexpected dow

ntim
e and reduce m

aintenance 
costs w

ith access to actionable inform
ation and 

proactive notifications about m
aintenance needs

•
Accessible anytim

e, anyw
here on your 

sm
artphone, tablet or PC

•
All m

easurem
ent values

•
Instrum

ent status



SYSTEM
 CO

M
PO

N
EN

TS AVAILABLE TO
DAY

•
Proven Analytical Instrum

entation 
–

O
n-line W

ater Distribution M
onitoring Panel 

–
O

n-line TO
C

–
Autom

atic Sam
pler

•
W

IM
S Softw

are for Analyzing Data from
 Distribution 

W
ater Q

uality M
onitoring

•
M

obile Sensor M
anagem

ent
•

Field Test Tools
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