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Water Balance and Characterization 

J Chris Stanfill, PE
December 20, 2007

Potable Water Sewer

What is a water balance?

A water balance is simply an equation 
that describes the water IN and OUT 
of a system.

Evaporation

Other
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Why perform a water balance?

Manage water supply (drought)
Permit renewal
Process understanding
Detect leaks
Troubleshooting

Where is the water?
Water In
– City water
– Groundwater
– Surface Water
– Stormwater

Water Out
– Sewer
– Evaporation
– Manufacturing products
– Leaks
– Land Application / Irrigation
– Surface Water
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Flow Measurement
Flow meters
– Permanent meters

• Mag-meters

• Mechanical (turbine & paddle wheel)

• Ultrasonic (doppler and transit time)

• Weirs & Flumes

– Temporary meters
• Doppler (dirty water)

• Transit Time (clean water)

• Turbine

• Weirs

Flow Measurement

Container and stopwatch
– Use a container of known volume or graduate 

with a known volume
– Record time it takes to fill
– Calculate flow rate

Facility records.
– Utility bills
– Wastewater DMRs
– Hauling manifests

Literature Values - Metcalf and Eddy
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What is Wastewater 
Characterization?

Wastewater characterization is simply a 
mass balance, an equation that describes 
the mass of an individual compound IN 
and OUT of a system.

Why perform a wastewater 
characterization?

Process understanding
Troubleshooting
Waste minimization
Permit renewal
WWTP upgrade



6

 
 
 

Parameter 
 
 
 
 
 

Sample Location 
T

ot
al

 A
lu

m
in

u
m

 

T
ot

al
 A

n
ti

m
on

y1
 

T
ot

al
 B

er
yl

liu
m

1  

T
ot

al
 C

h
ro

m
iu

m
1  

H
ex

av
al

en
t 

C
h

ro
m

iu
m

 

T
ot

al
 C

op
pe

r1
 

T
ot

al
 I

ro
n 

T
ot

al
 L

ea
d

1  

T
ot

al
 N

ic
ke

l1  

T
ot

al
 S

el
en

iu
m

1  

T
ot

al
 S

ilv
er

1  

T
ot

al
 T

in
1  

T
ot

al
 V

an
ad

iu
m

1  

T
ot

al
 Z

in
c1

 

F
re

e 
C

ya
n

id
e1

 

O
il 

an
d

 G
re

as
e 

Su
sp

en
d

ed
 S

ol
id

s2
 

Su
lf

at
es

, a
s 

SO
4 

1  

p
H

1  

T
em

p
er

at
u

re
1  

In
st

an
ta

n
eo

us
 F

lo
w

1  

D
ai

ly
 A

ve
ra

ge
 F

lo
w

1  

Chemical Etch Rinse Tank  X     X X  X       X X X X X X X 
Large Brent Line Rinse X     X   X       X X  X X X X 
Rotary Wash for Refurbished 
Parts 

X     X   X       X   X X X X 

Chemical Lab X     X   X         X X X X X 
Non-Destructive Test- 
Fluorescent Dye Rinse 

X     X   X  X     X X X X X X X 

Rotary Wash for Newly 
Manufactured Parts 

X     X   X       X   X X X X 

Quench Water from Newly 
Manufactured Parts 

X     X   X       X   X X X X 

Resistance Welding Cooling 
Water 

X     X   X       X   X X X X 

Cooling Tower X     X   X          X X X X 
Interceptor X     X   X       X X X X X X X 
 

Sample Characterization 
Matrix

Filtrate

Equalization
Tank

2,000 gallons

Plant
Wastewater

30 gpm
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Reduction

Tank
pH = 2.0

ORP = 250mV

Clarifier
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Sand Filter
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Thickener

Filter
Press

Polymer
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H2SO4
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NaOH
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H2SO4

NaOH FeCl3

Concentrate Waste
Batch Treatment 

Tank
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Holding Tank

Acid Waste 
Concentrate

Alkali Waste
Holding Tank

Alkali Waste 
Concentrate

H2SO4 Na2O5S2NaOH FeCl3 Lime
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Wastewater Influent Sampling Location

Wastewater Effluent Sampling Location

Legend
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Sample Process Flow Diagram
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Questions?

J Chris Stanfill, PE
770-673-3640


