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ABBREVIATIONS 

ASP Activated Sludge Process  

CH4 Methane 

CO2 Carbon Dioxide 

COD Chemical Oxygen Demand 

DO Dissolved oxygen 

DWAF Department of Water Affairs and Forestry 

ELU Existing Lawful Use  

GA General Authorisation 

kℓ Kilolitre (1 kℓ of water  = 1 000 litres of water) 

M Metres 

m/s Metres/second 

m3 Cubic metres (1 m3 of water = 1000 litres of water) 

Mℓ Megalitre (1 Mℓ water  = 1 000 000 litres of water ) 

MLSS Mixed Liquor Suspended Solids 

NH3 Ammonia 

NWA National Water Act 

OHSA Occupational Health and Safety Act 

PPE Personal protective equipment 

PST Primary Sedimentation/settling Tank 

RAS Return Activated Sludge 

s Seconds 

SCBA Self Contained Breathing Apparatus 
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SRT Solids Retention Time (sludge age) 

SS Suspended Solids 

TDS Total Dissolved Solids 

TS Total Solids 

VS Volatile Solids 

WAS Waste Activated Sludge 

WSA Water Services Act 

WUL Water Use Licence 

WWTW Wastewater Treatment Works 
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SOME DEFINITIONS 

Experienced Person In the context of this document an experienced person 

is someone who has at least 10 years experience in the 

field of wastewater treatment and is knowledgeable in 

wastewater operations or is registered as at least a 

Class V Process Controller. 

 

Inspection In the context of this document the word ‘inspection’ 

refers to a basic evaluation of a WWTW by an 

experienced person; an assessment of the WWTW by 

a Process Controller or a detailed assessment to 

assess compliance, by a regulator. 

 

Inspector In the context of this document, and based on the 

above definition of inspection, an Inspector may be an 

experienced person, a Process Controller or Process 

Manager or an official from the regulator. 

 

Pond System A pond system can be described as a series of 

relatively shallow bodies (usually earthen basins) of 

wastewater. While this document can be used for 

assessment of pond systems, the document entitled:  

Status quo assessment of wastewater ponding 

systems, WRC Report 1657/1/09 (to be published in 

2009) is also available and is very detailed. 

 

Process Controller In the context of this document a Process Controller is 

the person who executes those functions that include 

both the elements of control and operations and may in 

certain cases also be the Process Manager, as 

mentioned above. 

 

Process Manager In the context of this document a Process Manager is 

the person who is on site and is expected to make 

decisions and give instructions on the day-to-day 

operations of the WWTW process and in cases may 

also be the person who executes the day-to-day 

operations. 

 

Quarterly Inspection In the context of this document a quarterly inspection 

means an inspection that is undertaken at a WWTW on 

a quarterly basis to ensure that good practice is 
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ongoing. Should any concerns arise, then the 

comprehensive inspection should be undertaken. 

 

Regulator In the context of this document the regulator is a 

person from that body (currently the DWAF) which at 

the time is mandated to protect the water resources of 

South Africa and must undertake inspections in terms 

of the relevant Acts. 

 

Responsible Person In the context of this document a responsible person is 

someone who has been appointed in terms of the 

OHSA and will be held accountable for an incident that 

may occur on the WWTW. 

 

Wastewater Treatment Works In the context of this document a WWTW includes the 

other terms that are used to describe a WWTW such 

as: sewage farm, sewage works, sewage plant, water 

care works and waterworks. 
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INTRODUCTION TO THE DOCUMENT 

MOTIVATION FOR DEVELOPING THE GUIDELINE 

The National Water Act, 1998 (Act 36 of 1998)(NWA) states that as the public trustee of the 

nation’s water resources the National Government, acting through the Minister, must ensure 

that water is protected, used, developed, conserved, managed and controlled in a 

sustainable and equitable manner, for the benefit of all persons and in accordance with its 

constitutional mandate. Wastewater treatment works (WWTW) are just one of the many 

water users of these resources. To control the water uses within the legal requirements of 

the NWA, the Department of Water Affairs and Forestry (DWAF) must monitor WWTWs.  

In order to undertake an inspection and give guidance on how to solve a problem it is 

important that the person undertaking the inspection fully understands the complex nature of 

various unit processes involved in the treatment of wastewater. 

There are currently several handbooks with relevant technical information for the various 

processes. However, the Process Controllers or Inspectors (DWAF, Local Authority, 

contractors, consultants) are not always adequately skilled to correctly interpret this technical 

information, and do not always know what to look for at the various unit processes when 

undertaking an inspection.  

PURPOSE OF THE GUIDELINE 

This guideline document deals with the requirements for undertaking an inspection at a 

WWTW. 

The purpose of the guideline document is to: 

 Assist the Process Controller to: 

 prepare for an inspection at the WWTW 

 take corrective action where a problem is identified. 

 Assist the Inspector to: 

 undertake an inspection at a WWTW 

 give guidance where a problem is identified. 

The guideline describes checklists for those unit processes that are most frequently 

encountered at South African WWTWs. A list of proposed additional reading material that 

every WWTW should have on site is set out in Appendix A of the guideline. 
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The list of questions provided should be adequate to aid the Inspector in drawing up a list of 

questions for a process that may not be fully described in this guideline. 

WHO SHOULD USE THIS GUIDELINE 

This guideline has been developed to ensure that the person undertaking an inspection at a 

WWTW asks the correct questions, understands a problem if noted and is able to give 

advice where problems are noted. The guideline document has been developed for: 

 Regulatory authorities who undertake inspections 

 Consultants and contractors who undertake inspections 

 WWTW Process Managers 

 WWTW Process Controllers. 

OVERVIEW OF THE GUIDELINE 

Part I: Guidelines 

Part I of the document sets out a guideline for undertaking an inspection at a WWTW to 

support the checklists set out in Part II. The guideline sets out the why, what and how of 

undertaking an inspection for various performance areas and lists performance indicators to 

guide the Inspector.  

This section gives the Inspector, the Process Manager and the Process Controller a better 

understanding of the importance of the inspection, whether it be a daily visual inspection or a 

more comprehensive external or internal inspection. It is important to note that this section 

should be read in conjunction with a reputable handbook, such as those set out in Appendix 

A, for the operation of a WWTW. 

Part II: Checklists 

Part II of this document sets out checklists that should be completed at various times 

throughout the year, depending on the operational status of the WWTW. 

Table 1 below sets out the various checklists and when they should be used. 
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Table 1: Description of the Checklists 

Checklist When should the checklist be used? 

1 The WWTW in a nutshell 

 

 

This checklist will help the person undertaking the 

inspection to get an understanding of the unit 

processes making up the WWTW and should be 

undertaken with the Process Manager.  

 All Process Managers and Process Controllers 

should complete this checklist when 

commencing employment at the WWTW and 

again if any upgrades are done to the works.  

External Inspectors should complete this 

checklist prior to undertaking an inspection. 

Examples of flow diagrams of various 

configurations are set out in Appendix B and C. 

2 Primary Assessment 

 

 

This checklist gives an overall evaluation of the 

WWTW. 

 The inspection should be undertaken by an 

experienced person, preferably external to the 

WWTW, who will make a decision on whether 

the comprehensive inspection needs to be 

undertaken or not.  

3 Comprehensive Inspection 

 

 

 

This checklist includes individual checklists for each 

unit process. It should be used by the regulators 

and other Inspectors (both external and internal) 

when a WWTW has failed the primary assessment, 

i.e. all aspects have failed or certain parts of the 

WWTW have serious failures. This checklist will aid 

in the identification of the problems and will help to 

make improvements.  

4 Quarterly Inspection 

 

 

 

This inspection should be undertaken quarterly 

once the WWTW has been subjected to a 

comprehensive inspection and/or primary 

assessment, and has been deemed to be running 

optimally. Ideally the regulator should undertake 

this inspection; however, the Process Manager or 

Process Controller could also undertake this 

inspection. 

 
 

  

 




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 f

lo
w

s 
en

te
rin

g 
in

 r
el

at
io

n 
to

 t
he

 d
es

ig
n 

ca
pa

ci
ty

, i
t i

s 
im

po
rt

an
t t

o 
kn

ow
 w

ha
t l

itr
es

 p
er

 s
ec

on
d 

(ℓ
 /s

) 
m

ea
ns

. 
 ‘N

or
m

al
’ 

ra
w

 w
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te
w

at
er

 i
s 

a 
lig

ht
 g

re
y 

co
lo

ur
. 

If 
th

e 
w

as
te

w
at

er
 e

nt
er

in
g 

th
e 

W
W

T
W

 i
s 
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 a

 d
ar

ke
r 

or
 

di
ffe

re
nt

 c
ol

ou
r 

or
 a

pp
ea

ra
nc

e 
(e

.g
. o
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),

 it
 c

ou
ld

 b
e 

an
 in

di
ca

tio
n 

of
 in

du
st

ria
l d

is
ch

ar
ge

s 
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 s
ew

er
 w

hi
ch

 
m

ay
 b

e 
ill

eg
al

 a
nd

 m
ay

 c
on

ta
in

 a
 s

ub
st

an
ce

/s
 t

ha
t 

co
ul

d 
be

 h
ar

m
fu

l 
to

 t
he

 b
io

lo
gi

ca
l 

or
ga

ni
sm

s 
of

 t
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W

W
T

W
. 

 

 
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  
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at
io

n 
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si
gn

 c
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  

th
e 

flo
w

 m
ec

ha
ni

sm
 a
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de
te
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in

e 
w

he
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er
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ki
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de
r 

an
d 
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 c
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te
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h
e 

w
h

at
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h
y 

an
d

 h
o

w
) 
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o

o
k 

fo
r:

 

F
lo

w
 b

al
an

ci
n

g
 

F
lo

w
 b

al
an

ci
ng
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al

so
 c

al
le

d 
flo

w
 e

qu
al

is
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io
n,
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s 

us
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o 
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er

co
m

e 
th

e 
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er
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io
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pr
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le

m
s 

ca
us

ed
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w
 r

at
e 
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ov
e 

th
e 
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ea
m

 u
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se
s.
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ot
he
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w

or
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w
 b
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an
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s 

si
m

pl
y 

th
e 

da
m

pi
ng

 o
f 

flo
w

 r
at

e 
va

ri
at

io
ns

 s
o 

th
at

 a
 c

on
st

an
t 

or
 n

ea
rly

 c
on

st
an

t 
flo

w
 

ra
te

 c
an

 b
e 

ac
hi

ev
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 B

al
an

ci
ng

 
ta

nk
s 
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n 

be
 

lo
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te
d 
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r 
pr
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y 
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m

e
nt

at
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n.
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m
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 f
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d 
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. 

If 
pl

ac
ed

 b
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e 
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y 
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in
g 
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t 
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 p
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 p
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 s

ol
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de
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tio
n 
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d 

ae
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tio
n 
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 b
e 
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 p
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do
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– 
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ki
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? 
  

ae
ra

to
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 th
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 w

or
ki

ng
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f i
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e?
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pu

m
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ki
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  
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FLOW: BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Non functioning flow metering 
device 
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 T
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 m
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n 
pu

rp
os

e 
of

 p
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ar
y 

se
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m
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tio
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is
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o 
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w
 s
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ar

at
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of
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 a

nd
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d 
ph

as
e 
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tio
ns
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n 

th
e 
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w

at
er
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 r
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ov
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 t
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re

ad
ily

 s
et

tle
ab

le
 s

ol
id

s 
w

hi
ch

 a
re

 m
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nl
y 

or
ga

ni
cs

 a
s 

w
el

l a
s 

th
e 

flo
at

in
g 

m
at

er
ia

l s
uc

h 
as

 f
at

s,
 o

ils
 a

nd
 g

re
as

e.
 T
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 s

et
tle

d
 s

ol
id

s 
ar

e 
kn

ow
n

 
as

 p
rim

ar
y 

sl
ud

ge
. 

T
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 p
ro

ce
ss

 t
he

re
fo

re
 r

ed
uc

es
 t

he
 s

us
pe

nd
ed

 s
ol

id
s 

co
nt

en
t 

of
 t

he
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en

t 
w

as
te

w
at

er
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E
ve

n
 t

ho
ug

h 
th

e 
vo

lu
m

e 
of

 p
rim

ar
y 

sl
ud

ge
 is

 o
nl

y 
ab

ou
t 

2%
 o

f 
th

e 
to

ta
l i

nf
lu

en
t 

w
as

te
w

at
er

 v
ol

u
m

e,
 it

 m
ak

e
s 

up
 a

pp
ro

xi
m

at
el

y 
30

 t
o

 4
0%

 o
f 

th
e 

or
ga

ni
c 

lo
ad

 r
ec

ei
ve

d 
(e

xp
re

ss
ed

 
as

 C
O

D
) 

an
d 

so
m

e 
40

 t
o 

60
%
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f 

th
e 

su
sp

en
de

d 
so

lid
s 

lo
ad

in
g.

P
ri

m
ar

y 
se

d
im

en
ta

ti
o

n
 t

an
ks

 (
P

S
T

) 

Lo
ok

 a
nd

 li
st

en
 to

 a
ll 

m
ov

in
g 

pa
rt

s 
to

 d
et

er
m

in
e 

if 
th

e 
eq

ui
pm

en
t i

s 
fu

nc
tio

ni
ng

 p
ro

pe
rly

. O
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 v
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ra
tio

ns
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r 
no

is
es

 c
ou

ld
 b

e 
an

 in
di

ca
tio

n 
th

at
 a

 p
ie

ce
 o

f e
qu

ip
m

en
t n

ee
ds

 m
ai

nt
en

an
ce

 o
r 

re
pl

ac
em

en
t.

 
 If 

th
er

e 
is

 m
or

e 
th

an
 o

ne
 (

1)
 P

S
T

, i
t i

s 
go

od
 p

ra
ct

ic
e 

to
 e

ns
ur

e 
th

at
 th

e 
flo

w
 to

 th
e 

P
S

T
s 

is
 e

qu
al

ly
 

di
st

rib
ut

ed
. T

hi
s 

ca
n 

ea
si

ly
 b

e 
ch

ec
ke

d 
by

 o
bs

er
vi

ng
 th

e 
ov

er
flo

w
 a

t t
he

 w
ei

rs
 –

 it
 s

ho
ul

d 
be

 s
im

ila
r.

 
 W

ei
rs

 s
ho

ul
d 

be
 le

ve
l t

o 
en

su
re

 u
ni

fo
rm

 o
ve

rf
lo

w
 o

f s
et

tle
d 

w
as

te
w

at
er

 a
lo

ng
 th

e 
P

S
T

 w
ei

rs
. 

 C
he

ck
 th

at
 th

e 
su

rf
ac

e 
sc

um
 la

ye
r 

is
 b

ei
ng

 p
ro

pe
rly

 s
ki

m
m

ed
 o

ff 
an

d 
th

at
 th

er
e 

is
 n

o 
si

gn
 o

f b
el

ch
in

g.
 If

 
th

e 
sc

um
 is

 n
ot

 b
ei

ng
 s

ki
m

m
ed

 o
ff 

a
de

qu
at

el
y,

 it
 c

ou
ld

 m
ea

n 
th

at
:  

 1.
 S

cr
ap

er
s 

ar
e 

w
or

n 
or

 d
am

ag
ed

   
   

   
   

  
2.

 S
lu

dg
e 

m
ay

 b
e 

de
co

m
po

si
ng

 in
 th

e 
P

S
T

   
3.

 T
he

re
 is

 r
et

ur
n 

of
 w

el
l-n

itr
ifi

ed
 w

as
te

 a
ct

iv
at

ed
 s

lu
dg

e.
 

 

 
in

flo
w

 th
at

 s
ho

ul
d 

be
 li

gh
t g

re
y 

in
 c

ol
ou

r 
 

ov
er

flo
w

 a
t t

he
 w

ei
rs

 th
at

 is
 

si
m

ila
r 

w
he

re
 m

or
e 

th
an

 o
ne

 
(1

) 
P

S
T

 is
 p

re
se

nt
 

 
w

ei
rs

 in
 g

oo
d 

co
nd

iti
on

 
 

sc
um

 o
r 

flo
at

in
g 

sl
ud

ge
 la

ye
r 

 
la

ye
r 

of
 fa

ts
/g

re
as

e/
oi

l 
 

a 
sc

he
du

le
 fo

r 
de

sl
ud

gi
ng

 a
nd

 
ch

ec
k 

th
at

 it
 is

 im
pl

em
en

te
d 

 
re

co
rd

s 
of

 p
ro

ce
ss

 s
am

pl
in

g 
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It
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 im
po

rt
an

t 
to

 a
dh

er
e 

to
 t

he
 s

ch
ed

ul
e 

of
 d

es
lu

dg
in

g.
 S

ep
tic

 s
lu

dg
e 

(b
la

ck
 in

 c
ol

ou
r 

w
ith

 a
 v

er
y 

‘g
as

sy
’ 

od
ou

r)
 m

ay
 in

di
ca

te
 th

at
 th

er
e 

is
: 

  
in

ad
eq

ua
te

 r
at

e 
of

 s
lu

dg
e 

sc
ra

pe
r 

sy
st

em
 s

o 
th

at
 th

e 
ru

n 
tim

e 
of

 s
cr

ap
er

 s
ys

te
m

 s
ho

ul
d 

be
 in

cr
ea

se
d;

 
 

an
 in

su
ff

ic
ie

nt
 r

at
e 

of
 s

lu
dg

e 
pu

m
pi

ng
 s

o 
th

at
 th

e 
fr

eq
ue

nc
y 

an
d 

du
ra

tio
n 

of
 s

lu
dg

e 
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m
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ng
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d.
 

 P
re

-f
er

m
en

ta
tio

n 
m

ay
 h

ow
ev

er
 m

ea
n 

th
at

 th
e 

sl
ud

ge
 w

ou
ld

 b
e 

da
rk

er
 th

an
 n

or
m

al
. 

            R
ec

or
ds

 s
ho

ul
d 

be
 k

ep
t o

f p
re

ve
nt

at
iv

e 
m

ai
nt

en
an

ce
 p

ro
ce

du
re

s 
in

cl
ud

in
g:

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
Lu

br
ic
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io

n 
sc

he
du

le
s 

 
S

pa
re

 p
ar

ts
 (

re
qu

ire
d 

an
d 

av
ai

la
bl

e)
 

 
S

to
pp

ag
es

 a
nd

 m
al

fu
nc

tio
ns

   
 

   
   

   
   

   
   

   
  

         

P
ro

ce
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 s
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p
lin

g
 s

ho
ul

d 
be

 u
nd

er
ta
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n 
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 s
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es
 fr
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 th
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P

S
T

s 
- 
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 th

e 
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ci

ty
 o

f 
th

e 
w

or
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 is
 >

20
 M

l/d
ay

 o
r 
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ic

e 
a 

w
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k 
if 

sm
al

le
r.

 
  

S
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 S

ol
id

s 
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S
) 

 
T

ot
al

 a
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 V
ol
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id
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al
 O
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 c
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PRIMARY SETTLERS: GOOD 
 
 
 
 
 
 
 
 
 
 
 
 
 

Well maintained 
primary settler 

Even flow over the 
weirs 

Typical 
settled 
wastewater 
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PRIMARY SETTLERS: BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scum on the 
primary settler 

Scum collected 
in the stilling 
baffle of the 
primary settler 
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d 
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s 

ar
e 

re
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 p
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 d
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o
 a
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w
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 p
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f p
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A

D
 

                             

P
oo

rly
 m

ai
nt

ai
ne

d 
tr

ic
kl

in
g 

fil
te

r.
 A

rm
s 

ha
ve

 c
ol

la
ps

ed
 

an
d 

no
 lo

ng
er

 m
ov

e 
ar

ou
nd

 
so

 t
ha

t 
w

as
te

w
at

er
 is

 o
nl

y 
di

st
rib

ut
ed

 o
nt

o 
on

e 
po

in
t 

of
 th

e 
fil

te
r.

 T
hi

s 
w

ill
 le

ad
 to

 
sh

or
t 

ci
rc

ui
tin

g 
an

d 
th

e 
w

as
te

w
at

er
 w

ill
 n

ot
 b

e 
tr

ea
te

d.
 

C
lo

g
ge

d 
or

ifi
ce

s 
le

ad
in

g 
to

 
un

ev
en

 d
is

tr
ib

ut
io

n 
of

 
w

as
te

w
at

er
. T

hi
s 

w
ill

 c
au

se
 

th
e 

st
on

e 
m

ed
ia

 to
 d

ry
 o

ut
 

an
d 

lo
se

 fu
nc

tio
na

lit
y.
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O

T
A

T
IN

G
 B

IO
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O
G
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A

L
 C

O
N

T
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C
T

O
R

S
 (

R
B

C
):

 G
O

O
D

 
                          

W
el

l 
m

ai
nt

ai
ne

d
 

R
B

C
 

G
oo

d 
ho

us
ek

ee
pi

ng
 

ar
ou

nd
 R

B
C

 

R
ot

at
in

g 
di

sc
s
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O

T
A

T
IN

G
 B

IO
L

O
G

IC
A

L
 C

O
N

T
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C
T

O
R

S
 (

R
B

C
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 B
A

D
 

                             

M
ot

or
 is

 
m

is
si

ng
 

C
ov

er
s 

re
m

ov
ed

  

N
on

-
fu

nc
tio

na
l 

di
sc

s 

S
ta

gn
an

t 
w

as
te

w
at

er
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P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

S
E

C
O

N
D

A
R

Y
 T

R
E

A
T

M
E

N
T

 

N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

A
ct

iv
at

ed
 S

lu
d

g
e 

P
ro

ce
ss

es
 (

A
S

P
) 

     T
he

 a
ct

iv
at

ed
 s

lu
dg

e 
pr

oc
es

s 
(A

S
P

) 
is

 a
 b

io
lo

gi
ca

l p
ro

ce
ss

 o
f d

ev
el

op
in

g 
an

 a
ct

iv
at

ed
 m

as
s 

of
 m

ic
ro

or
ga

ni
sm

s 
ca

pa
bl

e 
of

 s
ta

bi
liz

in
g 

w
as

te
 

ae
ro

bi
ca

lly
. O

rg
an

ic
 w

as
te

 is
 in

tr
od

uc
ed

 in
to

 a
 r

ea
ct

or
 w

he
re

 a
 b

ac
te

ria
l c

ul
tu

re
 (

bi
om

as
s)

 is
 m

ai
nt

ai
ne

d 
in

 s
us

pe
ns

io
n.

 T
he

 r
e

ac
to

r 
co

nt
en

t i
s 

re
fe

rr
ed

 to
 a

s 
th

e 
‘m

ix
ed

 li
qu

or
’ o

r 
ac

tiv
at

ed
 s

lu
dg

e.
   

A
ct

iv
at

ed
 s

lu
d

g
e 

V
is

ua
l o

bs
er

va
tio

n 
of

 th
e 

A
S

P
 is

 v
er

y 
im

po
rt

an
t. 

T
he

 c
ol

ou
r,

 s
m

el
l a

nd
 a

pp
ea

ra
nc

e 
of

 th
e 

bi
om

as
s 

gi
ve

 a
 

go
od

 in
di

ca
tio

n 
of

 w
he

th
er

 th
e 

A
S

P
 is

 w
or

ki
ng

 w
el

l. 
 T

he
 c

on
tr

ol
 o

f t
he

 s
ol

id
s 

re
te

nt
io

n 
tim

e 
(S

R
T

) 
(s

lu
dg

e 
ag

e)
 is

 o
ne

 o
f t

he
 m

os
t i

m
po

rt
an

t c
on

tr
ol

s 
in

 th
e 

ac
tiv

at
ed

 s
lu

dg
e 

pr
oc

es
s.

 T
he

 m
as

s 
of

 o
rg

an
is

m
s 

in
 t

er
m

s 
of

 a
ct

ua
l s

lu
dg

e 
in

 t
he

 a
er

at
io

n 
ba

si
n 

ca
n 

be
 

ex
pr

es
se

d 
as

 t
he

 c
on

ce
nt

ra
tio

n 
of

 t
he

 s
lu

dg
e 

(k
g.

m
-3

 or
 g

.ℓ
 -

1 ) 
m

ul
tip

lie
d 

by
 th

e 
vo

lu
m

e 
of

 th
e 

ba
si

n 
in

 m
3 . 

T
he

 p
ro

du
ct

 is
 t

he
 m

as
s 

of
 s

lu
dg

e 
in

 k
g.

 T
he

 m
as

s 
of

 s
ur

pl
us

 s
lu

dg
e 

w
as

te
d 

pe
r 

da
y 

ca
n 

be
 e

xp
re

ss
ed

 in
 

kg
 p

er
 d

ay
 (

kg
/d

).
  U

nd
er

 s
ta

bl
e 

op
er

at
in

g 
co

nd
iti

on
s 

th
e 

m
as

s 
of

 s
ur

pl
us

 s
lu

dg
e 

pr
od

uc
ed

 p
er

 d
ay

 m
us

t 
eq

ua
l t

he
 m

as
s 

of
 s

lu
dg

e 
w

as
te

d 
pe

r 
da

y.
 T

yp
ic

al
 s

lu
dg

e 
ag

e 
is

 1
5 

da
ys

. 
        

 
re

co
rd

s 
of

 t
he

 s
lu

dg
e 

ag
e 

 
  

sc
um

 o
n 

th
e 

su
rf

ac
e 

  
re

co
rd

s 
of

 h
e 

M
LS

S
 (

m
g

/l)
 

  
re

co
rd

s 
of

 th
e 

D
O

 
  

da
rk

 b
ro

w
n 

bi
om

as
s 

(c
ol

ou
r)

 
   

an
 e

ar
th

y 
sm

el
l 

  
cl

ea
n 

bu
nd

ed
 c

he
m

ic
al

 d
os

in
g 

 
ar

ea
  

  
re

co
rd

s 
of

 d
ai

ly
 p

ro
ce

ss
 

C
on

tr
ol

lin
g 

th
e 

S
R

T
 a

t 1
5 

da
ys

 m
ea

ns
 r

eg
ul

at
in

g 
th

e 
am

ou
nt

 o
f s

lu
dg

e 
w

as
te

d 
pe

r 
da

y 
su

ch
 th

at
 th

e 
av

er
ag

e 
re

te
nt

io
n 

tim
e 

of
 th

e 
sl

ud
ge

 in
 th

e 
sy

st
em

 is
 1

5 
da

ys
. 

T
he

 s
lu

dg
e 

w
as

te
d 

pe
r 

da
y 

m
us

t 
th

en
 

be
 1

/1
5 

of
 t

he
 m

as
s 

of
 s

lu
dg

e 
in

 t
he

 a
er

at
io

n 
ba

si
n.

 

8 
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T
he

 m
ix

ed
 li

qu
or

 s
us

pe
nd

ed
 s

ol
id

s 
(M

LS
S

) 
co

nc
en

tr
at

io
n 

is
 o

ne
 o

f t
he

 m
os

t i
m

po
rt

an
t r

ou
tin

e 
co

nt
ro

l 
te

st
s 

fo
r 

an
 A

S
P

. K
no

w
le

dg
e 

of
 th

e 
M

LS
S

 is
 n

ec
es

sa
ry

 t
o 

kn
ow

 w
he

th
er

 th
e 

so
lid

s 
lo

ad
in

g 
on

 th
e 

cl
ar

ifi
er

 
ar

e 
w

ith
in

 s
ui

ta
bl

e 
lim

its
. I

n 
ot

he
r 

w
or

ds
, w

ill
 th

e 
m

ix
ed

 li
qu

or
 s

et
tle

 a
de

qu
at

el
y 

in
 th

e 
cl

ar
ifi

er
? 

T
he

 ty
pi

ca
l 

ra
ng

e 
fo

r 
M

LS
S

 is
 2

 5
00

 –
 4

 5
00

 m
g/
ℓ.

  
 C

he
m

ic
al

 d
os

in
g 

fo
r 

A
S

P
 

 C
he

m
ic

al
 d

os
in

g 
m

ay
 b

e 
re

qu
ire

d 
at

 c
er

ta
in

 p
la

nt
s 

to
 a

ss
is

t w
ith

 p
ho

sp
ha

te
 r

em
ov

al
. T

he
 c

oa
gu

la
tin

g 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
ch

em
ic

al
s 

le
ad

 to
 th

e 
pr

od
uc

tio
n 

of
 a

 c
le

ar
 e

ffl
ue

nt
. A

 n
um

be
r 

o
f c

he
m

ic
al

s 
ar

e 
ef

fe
ct

iv
e 

fo
r 

th
e 

re
m

ov
al

 o
f p

ho
sp

ha
te

s 
in

cl
ud

in
g:

  a
lu

m
, f

er
ric

 c
hl

or
id

e,
 fe

rr
ic

 s
ul

ph
at

e 
an

d 
fe

rr
ou

s 
su

lp
ha

te
s.

  
 It

 m
ay

 ta
ke

 s
om

e 
ex

pe
ri

m
en

ta
tio

n 
to

 d
et

er
m

in
e 

th
e 

be
st

 p
oi

nt
 o

f a
pp

lic
at

io
n 

fo
r 

th
e 

pa
rt

ic
ul

ar
 c

he
m

ic
al

 
an

d 
th

e 
P

ro
ce

ss
 C

on
tr

ol
le

r 
sh

ou
ld

 g
et

 g
ui

da
nc

e 
fr

om
 th

e 
ch

em
ic

al
 d

is
tr

ib
ut

or
. I

n 
th

is
 r

es
pe

ct
 it

 is
 im

po
rt

an
t 

to
 p

ur
ch

as
e 

ch
em

ic
al

s 
fr

om
 a

 r
ep

ut
ab

le
 c

om
pa

ny
. B

a
se

d 
on

 t
he

 e
xp

er
im

en
ta

tio
n 

th
e 

P
ro

ce
ss

 C
on

tr
ol

le
r 

w
ill

 t
he

n 
kn

ow
 :

   
   
 

W
he

re
 to

 d
os

e 
th

e 
pa

rt
ic

ul
ar

 c
he

m
ic

al
 

 
H

ow
 m

uc
h 

ch
em

ic
al

 to
 d

os
e 

 
W

he
n 

to
 d

os
e 

(i.
e.

 th
e 

fr
eq

ue
nc

y 
pe

r 
da

y)
. 

 
In

 a
ll 

ca
se

s 
w

he
re

 c
he

m
ic

al
s 

ar
e 

us
ed

, 
st

or
ag

e 
w

ill
 b

e 
ne

ed
ed

. D
ue

 to
 th

e 
na

tu
re

 o
f t

he
 c

he
m

ic
al

s 
us

ed
 in

 
th

e 
A

S
P

, 
th

e 
ch

em
ic

al
s 

m
us

t b
e 

st
or

ed
 in

 a
 b

un
de

d 
ar

ea
 s

o 
th

at
 if

 s
pi

lla
ge

 d
oe

s 
oc

cu
r 

th
e 

ch
em

ic
al

 w
ill

 b
e 

co
nt

ai
ne

d 
an

d 
ca

n 
be

 c
le

an
ed

 u
p 

m
or

e 
ea

si
ly

. 
 T

he
 A

S
P

, b
ei

ng
 a

 b
io

lo
gi

ca
l s

ys
te

m
, i

s 
ex

tr
em

el
y 

se
ns

iti
ve

 to
 c

ha
ng

e 
(e

.g
. p

H
, t

em
p

er
at

ur
e)

. D
ai

ly
 

pr
oc

es
s 

m
on

ito
rin

g 
is

 th
er

ef
or

e 
es

se
nt

ia
l t

o 
en

su
re

 t
ha

t 
th

e 
pr

oc
es

se
s 

ar
e 

w
or

ki
ng

 a
de

qu
at

el
y 

an
d 

al
so

 t
o 

op
tim

iz
e 

th
e 

pr
oc

es
s 

to
 a

ch
ie

ve
 a

 g
oo

d 
qu

al
ity

 fi
na

l e
ff

lu
en

t. 
 

       

m
on

ito
rin

g 
as

 a
pp

ro
pr

ia
te

 to
 

th
e 

A
S

P
 

  
on

-li
ne

 e
qu

ip
m

en
t -

 is
 it

 in
 

w
or

ki
ng

 o
rd

er
 a

nd
 c

al
ib

ra
te

d;
 

ar
e 

ca
lib

ra
tio

n 
ce

rt
ifi

ca
te

s 
av

ai
la

bl
e?

 
  

ae
ra

to
rs

 -
 a

re
 th

ey
 in

 w
or

ki
ng

 
or

de
r?

 
  

re
cy

cl
in

g 
- 

is
 it

 ta
ki

ng
 p

la
ce

 a
nd

 
is

 a
 r

ec
or

d 
of

 th
e 

co
rr

ec
t r

at
io

 
of

 in
flo

w
 to

 s
lu

dg
e 

re
cy

cl
e 

m
ai

nt
ai

ne
d?

 

P
ar

am
et

er
s

 t
o

 m
ea

su
re

 in
cl

u
d

e:
 

  -
 C

he
m

ic
al

 O
xy

ge
n 

D
e

m
an

d
  

 -
 N

itr
at

e 
 

 
- 

A
m

m
on

ia
 

 
   

   
  

 -
 D

is
so

lv
ed

 o
xy

ge
n

 
 

 
 -

 S
us

pe
nd

ed
 s

ol
id

s 
 

- 
pH

 
 

 
   

   
   

 -
 T

ot
al

 d
is

so
lv

ed
 s

ol
id

s 
   

   
   

   
   

  
-

O
rt

ho
- p

ho
sp

ha
te
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If
 f

ie
ld

 o
r 

on
-li

ne
 e

qu
ip

m
en

t i
s 

us
ed

, i
t m

us
t b

e 
co

rr
ec

tly
 a

nd
 a

cc
ur

at
el

y 
ca

lib
ra

te
d 

as
 p

er
 th

e 
sp

ec
ifi

ca
tio

ns
 

fr
om

 t
he

 s
up

pl
ie

r.
 A

n 
ex

am
pl

e 
of

 t
hi

s 
is

 a
 d

is
so

lv
ed

 o
xy

ge
n 

(D
O

) 
m

et
er

. T
he

 c
on

tr
ol

 o
f d

is
so

lv
ed

 o
xy

ge
n 

(D
O

) 
in

 th
e 

ae
ra

tio
n 

ba
si

n 
is

 im
po

rt
an

t f
or

: 
 
 

S
av

in
g 

en
er

gy
 b

y 
a

vo
id

in
g 

ex
ce

ss
iv

e 
in

pu
t o

f o
xy

ge
n

 
 

R
em

o
va

l o
f n

itr
og

en
 a

nd
 p

ho
sp

ha
te

s 
fr

om
 w

as
te

w
at

er
s 

w
he

re
 o

ve
r-

ae
ra

tio
n 

of
 th

e 
ac

tiv
at

ed
 s

lu
dg

e 
ca

n 
de

cr
ea

se
 th

e 
re

m
ov

al
 r

at
e 

of
 th

es
e 

nu
tr

ie
nt

s 
 

S
lu

dg
e 

w
ith

 g
oo

d 
se

tt
lin

g 
ch

ar
ac

te
ris

tic
s 

 
Im

pr
ov

e
m

en
t i

n 
ef

flu
en

t q
ua

lit
y.

 
 T

he
 a

m
m

on
ia

 s
ho

ul
d 

be
 m

on
ito

re
d 

in
 th

e 
fin

al
 e

ff
lu

en
t.

 If
 a

m
m

on
ia

 c
on

ce
nt

ra
tio

n 
is

 u
nd

et
ec

ta
bl

e 
th

en
 c

ut
 

ba
ck

 o
n 

ae
ra

tio
n 

un
til

 t
he

 a
m

m
on

ia
 r

is
es

, 
bu

t 
no

t e
xc

ee
di

ng
 1

 m
g
ℓ-1

.  
T

he
 id

ea
l r

an
ge

 o
f D

O
 c

on
ce

nt
ra

tio
n 

va
rie

s 
w

ith
 t

he
 S

R
T

, 
te

m
pe

ra
tu

re
 a

nd
 t

he
 n

ee
d 

fo
r 

ni
tr

ifi
ca

tio
n.

  A
n 

in
di

ca
tio

n 
of

 c
or

re
ct

 a
er

at
io

n 
is

 t
he

 
co

nc
en

tr
at

io
n 

of
 t

he
 a

m
m

on
ia

 in
 t

he
 e

ff
lu

en
t.

 O
ve

r-
ae

ra
tio

n 
w

ill
 r

es
ul

t i
n 

an
 e

ff
lu

en
t w

ith
 a

m
m

on
ia

 
co

nc
en

tr
at

io
n 

th
at

 is
 v

irt
ua

lly
 n

on
-d

et
ec

ta
bl

e.
 

 A
er

at
io

n 
in

 th
e 

ac
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 b
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l f
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 b
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ra
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ACTIVATED SLUDGE (ASP): GOOD 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Typical 
activated 
sludge 
colour and 
consistency 
 

Well 
maintained 
activated 
sludge 
process 

ASP 
showing 
distinct 
anoxic and 
aerobic 
zones 
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ACTIVATED SLUDGE (ASP): BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aerator not working 
causing thick scum build up  

Aerators 
not working 
- it appears 
that 
biomass 
has settled  

Scum 
caused by 
filamentous 
bacteria 
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 m
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CLARIFIER/SECONDARY SETTLER: GOOD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Clear, 
even 
effluent 
overflow 

Well 
maintained 
launders 
with 
minimal 
algal 
growth 

Good 
settling 

Well 
maintained 
bridge 
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CLARIFIER/SECONDARY SETTLER: BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scum on the surface of the 
clarifier/secondary settler may 
overflow into the final effluent and 
hinder disinfection 

Malfunctioning surface skimmer has led to 
excessive scum on the surface of the  
clarifier/secondary settler and has resulted in 
solids carry-over. Solids in the final effluent 
will hinder disinfection and if discharged to a 
water resource, e.g. river, will cause sludge 
build up in the river and de-oxygenation of 
the water which can lead to fish kills. 

Blocked launders 
due to solids 
build up causing 
uneven overflow. 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

39

P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

T
E

R
T

IA
R

Y
 T

R
E

A
T

M
E

N
T

 

N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

T
er

ti
ar

y 
tr

e
at

m
en

t 

   
   

R
aw

 w
as

te
w

at
er

 is
 a

 h
az

ar
do

us
 w

as
te

 c
on

ta
in

in
g 

hu
m

an
 p

at
ho

ge
ns

 a
n

d 
w

hi
le

 e
ac

h 
un

it 
pr

oc
es

s 
re

du
ce

s 
th

e 
nu

m
be

r 
of

 m
ic

ro
or

ga
ni

sm
s,

 h
ig

h 
nu

m
be

rs
 o

f p
at

ho
ge

ni
c 

or
ga

ni
sm

s 
w

ill
 s

til
l r

em
ai

n 
ev

en
 a

ft
er

 th
e 

be
st

 p
os

si
bl

e 
bi

ol
og

ic
al

 t
re

at
m

en
t.

 T
he

 g
oa

l o
f 

di
si

nf
ec

tio
n 

th
er

ef
or

e 
is

 t
o 

re
m

ov
e 

or
 in

ac
tiv

at
e 

pa
th

og
en

ic
 m

ic
ro

or
ga

ni
sm

s.
 H

ow
ev

er
, 

di
si

nf
ec

tio
n 

is
 n

ot
 s

yn
on

ym
ou

s 
w

ith
 s

te
ril

is
at

io
n,

 in
 w

hi
ch

 a
ll 

or
ga

ni
sm

s 
ar

e 
ki

lle
d.

 
T

he
 p

rim
ar

y 
pa

th
og

en
ic

 m
ic

ro
-o

rg
an

is
m

s 
ta

rg
et

ed
 f

or
 in

ac
tiv

at
io

n 
in

cl
ud

e 
ba

ct
er

ia
, 

vi
ru

se
s 

an
d 

pr
ot

oz
oa

n 
cy

st
s.

 I
t 

is
 t

he
re

fo
re

 v
er

y 
im

po
rt

an
t t

o 
ha

ve
 d

is
in

fe
ct

io
n 

pr
oc

es
s/

eq
ui

pm
en

t 
in

 p
la

ce
 a

nd
 in

 w
or

ki
ng

 o
rd

er
. 

 
 T

he
 p

os
si

bl
e 

m
et

ho
ds

 o
f w

as
te

w
at

er
 e

ffl
ue

nt
 d

is
in

fe
ct

io
n 

ar
e 

m
an

y 
an

d 
in

cl
ud

e 
na

tu
ra

l p
ro

ce
ss

es
 (

pr
ed

at
io

n 
an

d 
no

rm
al

 d
ea

th
),

 e
nv

iro
nm

en
ta

l 
fa

ct
or

s 
(s

al
in

ity
 a

nd
 s

ol
ar

 r
ad

ia
tio

n)
 a

nd
 m

et
ho

ds
 h

av
in

g 
ce

rt
ai

n 
in

du
st

ria
l a

pp
lic

at
io

ns
 (

ul
tr

as
on

ic
s 

an
d 

he
at

).
 T

he
 s

ys
te

m
s 

fo
r 

di
si

nf
ec

tio
n 

ar
e 

al
so

 th
er

ef
or

e 
nu

m
er

ou
s.

 T
hi

s 
gu

id
el

in
e 

ho
w

ev
er

 d
ea

ls
 o

nl
y 

w
ith

 th
e 

m
os

t c
om

m
on

ly
 u

se
d 

sy
st

em
s 

in
 S

ou
th

 A
fr

ic
a.

 

C
h

em
ic

al
 d

is
in

fe
ct

io
n

 

W
hi

le
 t

he
 c

he
m

ic
al

 d
is

in
fe

ct
io

n 
sy

st
em

s 
ar

e 
nu

m
er

ou
s,

 t
he

 u
se

 o
f 

ch
lo

rin
e 

is
 c

ur
re

nt
ly

 s
til

l t
he

 d
om

in
an

t 
di

si
nf

ec
ta

nt
 u

se
d 

at
 W

W
T

W
s 

ei
th

er
 in

 th
e 

fo
rm

 o
f g

as
 o

r 
so

lid
s 

su
ch

 a
s 

so
di

um
 o

r 
ca

lc
iu

m
 h

yp
oc

hl
or

ite
 

(H
T

H
).

  
D

ep
en

di
ng

 o
n 

th
e 

ty
pe

 o
f c

he
m

ic
al

 b
ei

ng
 d

os
ed

, 
th

e 
eq

ui
pm

en
t m

ay
 d

iff
er

. F
or

 e
xa

m
pl

e:
  


 

G
as

 c
hl

or
in

at
or

s 
ba

si
ca

lly
 c

on
si

st
 o

f a
 v

ac
uu

m
 r

eg
ul

at
or

 w
ith

 a
dj

us
ta

bl
e 

ga
s 

flo
w

 m
ea

su
re

m
en

t v
ia

 a
 

flo
at

 t
ub

e 
an

d 
an

 e
je

ct
or

 o
n 

a 
pr

es
su

re
 w

at
er

 li
ne

. T
he

 w
at

er
 p

as
se

s 
th

ro
ug

h 
th

e 
ej

ec
to

r 
cr

ea
tin

g 
a 

va
cu

um
 s

o 
th

at
 th

e 
ch

lo
rin

e 
ga

s 
is

 s
uc

ke
d 

in
to

 w
at

er
 a

t t
he

 e
je

ct
or

 a
nd

 in
to

 s
ol

ut
io

n.
 T

hi
s 

so
lu

tio
n 

is
 th

en
 

ad
de

d 
to

 th
e 

fin
al

 e
ff

lu
en

t a
t a

 s
ui

ta
bl

e 
po

in
t.

 T
he

 a
m

ou
nt

 o
f g

as
 d

ra
w

n 
in

to
 th

e 
w

at
er

 a
t t

he
 e

je
ct

or
 is

 
re

gu
la

te
d 

by
 a

 v
al

ve
 a

nd
 m

ea
su

re
d 

on
 th

e 
flo

at
 tu

be
. 

 
th

e 
do

si
ng

 e
qu

ip
m

en
t 

is
 in

 
w

or
ki

ng
 o

rd
er

, e
.g

. t
he

 li
ttl

e 
ba

ll 
in

 th
e 

ro
ta

m
et

er
 is

 
m

ov
in

g
 

 
no

 c
hl

or
in

e 
ca

n 
be

 s
m

el
le

d 
 

re
le

va
nt

 tr
ai

ni
ng

 h
as

 b
ee

n 
gi

ve
n 

to
 t

he
 P

ro
ce

ss
 

C
on

tr
ol

le
r/

s 
 

10
 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

40

P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

T
E

R
T

IA
R

Y
 T

R
E

A
T

M
E

N
T

 

N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

 
 

H
yp

oc
hl

or
ite

 s
ol

ut
io

ns
 m

ay
 b

e 
dr

ip
 fe

d 
or

 d
os

ed
 v

ia
 a

 m
et

er
in

g 
pu

m
p 

 
 

 
O

n 
ve

ry
 s

m
al

l W
W

T
W

 ta
bl

et
 d

is
pe

ns
er

s 
(H

T
H

) 
ca

n 
be

 u
se

d 
 A

pa
rt

 fr
om

 b
ei

ng
 c

or
ro

si
ve

, c
hl

or
in

e 
is

 a
ls

o 
ve

ry
 p

oi
so

no
us

. A
ll 

pe
rs

on
ne

l w
or

ki
ng

 w
ith

 c
ho

rin
e 

m
us

t u
nd

er
go

 
re

le
va

nt
 t

ra
in

in
g 

on
 t

he
 u

se
 a

nd
 h

an
dl

in
g 

of
 c

hl
or

in
e 

of
te

n 
on

 o
ff

er
 f

ro
m

 t
he

 s
up

pl
ie

r.
 S

ho
ul

d 
ot

he
r 

ch
em

ic
al

s 
su

ch
 a

s 
br

om
in

e 
be

 u
se

d,
 th

e 
sa

m
e 

sh
ou

ld
 a

pp
ly

. 
 A

qu
at

ic
 li

fe
 is

 v
er

y 
se

ns
iti

ve
 to

 c
hl

or
in

e 
so

 th
er

e 
ar

e 
st

an
da

rd
s 

se
t f

or
 d

is
ch

ar
ge

s 
to

 a
 w

at
er

 r
es

ou
rc

e.
 T

he
 

co
m

m
on

 t
es

t 
un

de
rt

ak
en

 f
or

 c
hl

or
in

e 
de

te
rm

in
at

io
n 

is
 k

no
w

n 
as

 t
he

 D
P

D
 m

et
ho

d*
 a

n
d 

w
ill

 g
iv

e 
an

 in
di

ca
tio

n 
of

 w
he

th
er

 t
he

 c
hl

or
in

e 
co

nc
en

tr
at

io
n 

in
 t

he
 f

in
al

 e
ff

lu
en

t 
is

 to
o 

hi
gh

. 
           T

he
 f

re
qu

en
cy

 o
f m

on
ito

rin
g 

fo
r 

co
m

pl
ia

nc
e 

w
ill

 a
ls

o 
be

 s
tip

ul
at

ed
 in

 th
e 

w
at

er
 u

se
 a

ut
ho

ris
at

io
n,

 h
ow

ev
er

 fo
r 

pe
rf

or
m

an
ce

 m
on

ito
rin

g 
of

 th
e 

W
W

T
W

, i
t m

ay
 b

e
 n

ec
e

ss
ar

y 
to

 m
on

ito
r 

th
es

e 
pa

ra
m

et
er

s 
m

or
e 

fr
eq

ue
nt

ly
. 

 T
he

 c
on

ta
ct

 ta
nk

 is
 w

he
re

 t
he

 c
he

m
ic

al
s 

do
 t

he
 jo

b 
of

 d
is

in
fe

ct
in

g 
th

e 
fin

al
 e

ff
lu

en
t.

 S
ol

id
s 

in
 th

e 
ef

flu
en

t 
ca

n 
in

te
rf

er
e 

w
ith

 t
hi

s 
pr

oc
es

s.
 S

lu
dg

e 
bu

ild
-u

p 
al

so
 o

cc
ur

s 
du

e 
to

 s
et

tle
m

en
t 

of
 s

ol
id

s 
be

ca
us

e 
of

 t
he

 r
ea

ct
io

n 
w

ith
 th

e 
ch

em
ic

al
. I

t i
s 

th
er

ef
or

e 
ve

ry
 im

po
rt

an
t t

ha
t t

he
 c

on
ta

ct
 c

ha
m

be
r 

is
 d

es
lu

dg
ed

 a
t l

ea
st

 e
ve

ry
 tw

o 
w

ee
ks

 t
o 

en
su

re
 t

ha
t 

ad
eq

ua
te

 k
ill

 o
f 

pa
th

og
en

s 
oc

cu
rs

. 

  
re

si
du

al
 c

hl
or

in
e 

le
ve

l i
s 

be
in

g 
m

ea
su

re
d 

in
 th

e 
fin

al
 

ef
flu

en
t u

si
ng

 th
e 

D
P

D
 

m
et

ho
d*

 
  

th
e 

co
nt

ac
t 

ta
nk

 is
 c

le
an

 
(i.

e.
 n

ot
 s

lu
dg

ed
 u

p)
 a

nd
 

fr
ee

 o
f a

lg
ae

 
  

fin
al

 e
ff

lu
en

t s
am

pl
es

 a
re

 
ta

ke
n 

in
 a

cc
or

da
nc

e 
w

ith
 

w
at

er
 u

se
 a

ut
ho

ris
at

io
n 

E
ac

h 
w

at
er

 u
se

 a
ut

ho
ris

at
io

n 
ha

s 
a 

co
nd

iti
on

 th
at

 s
pe

ci
fie

s 
st

an
da

rd
s 

th
at

 h
av

e 
to

 b
e 

m
et

 in
 te

rm
s 

of
 th

e 
qu

al
ity

 o
f t

he
 fi

na
l e

ff
lu

en
t.

 T
he

se
 w

ou
ld

 in
cl

ud
e,

 b
ut

 n
ot

 b
e 

lim
ite

d 
to

, t
he

 fo
llo

w
in

g 
pa

ra
m

et
er

s:
 

 
- 

C
he

m
ic

al
 O

xy
ge

n 
D

e
m

an
d 

 
 

- 
A

m
m

on
ia

 
- 

N
itr

at
es

 
 

  
 

 
- 

F
ae

ca
l c

ol
i 

- 
pH

 
 

 
 

 
- 

O
rt

ho
-p

ho
sp

ha
te

 
- 

R
es

id
ua

l c
hl

or
in

e 
 

 
- 

S
us

pe
nd

ed
 s

ol
id

s 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

41

P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

T
E

R
T

IA
R

Y
 T

R
E

A
T

M
E

N
T

 

N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

 *D
P

D
 M

et
h

od
: 

th
is

 m
et

ho
d 

te
st

 k
its

 u
se

 a
 p

ow
de

r 
or

 t
ab

le
t 

ch
em

ic
al

 D
P

D
 (

N
,N

 d
ie

th
yl

-p
-p

he
ny

le
ne

 d
ia

m
in

e)
 

th
at

 c
au

se
s 

a 
co

lo
r 

ch
an

ge
 t

o 
pi

nk
 i

n 
th

e 
pr

es
en

ce
 o

f 
ch

lo
rin

e.
 T

he
 f

ie
ld

 w
or

ke
r 

us
es

 a
 c

ol
or

 w
he

el
/c

ha
rt

 t
o 

vi
su

al
ly

 m
at

ch
 t

he
 c

ol
or

 t
o 

a 
nu

m
er

ic
al

 f
re

e 
or

 t
ot

al
 c

hl
or

in
e 

re
ad

in
g.

 T
he

 t
es

t 
ki

t 
ca

n 
be

 u
se

d 
to

 m
ea

su
re

 f
re

e 
ch

lo
rin

e 
an

d/
or

 t
ot

al
 c

hl
or

in
e,

 w
ith

 a
 r

an
ge

 o
f 

0-
3.

5 
m

g/
L,

 e
qu

iv
al

en
t 

to
 0

-3
.5

 p
pm

 (
pa

rt
s 

pe
r 

m
ill

io
n)

. 
 

C
o

n
st

ru
ct

e
d

 w
et

la
n

d
s 

A
rt

ifi
ci

al
 o

r 
co

ns
tr

uc
te

d 
w

et
la

nd
s 

co
ns

is
t 

of
 a

 b
ed

 o
f 

gr
an

ul
ar

 m
at

er
ia

l t
hr

ou
gh

 w
hi

ch
 t

he
 e

ff
lu

en
t c

an
 f

lo
w

 
w

ith
ou

t t
oo

 m
uc

h 
hy

dr
a

ul
ic

 r
es

is
ta

nc
e.

 T
he

 fl
ow

 m
ay

 b
e 

th
ro

ug
h 

th
e 

m
ed

ia
 in

 s
ub

-s
ur

fa
ce

 fl
ow

 o
r 

ov
er

 th
e 

to
p 

of
 th

e 
be

d.
  

 T
he

 s
ur

fa
ce

 o
f t

he
 b

ed
 is

 p
la

nt
ed

 w
ith

 r
ee

ds
. T

he
se

 m
ay

 b
e 

of
 a

 v
ar

ie
ty

 o
f t

yp
es

, t
he

 m
os

t c
om

m
on

 b
ei

ng
 

P
hr

ag
m

ite
s 

au
st

ra
lis

, w
hi

ch
 g

ro
w

s 
w

ild
 in

 m
an

y 
pa

rt
s 

of
 S

ou
th

 A
fr

ic
a.

 
 C

on
tr

ol
 o

f r
ee

ds
 c

an
 in

vo
lv

e:
  

  
H

ar
ve

st
in

g,
 b

y 
cu

tti
ng

 o
r 

dr
ed

gi
ng

 to
 c

on
tr

ol
 s

pe
ci

es
 d

ev
el

op
m

en
t d

iv
er

si
ty

, p
os

iti
on

in
g 

an
d 

do
m

in
an

ce
. 

N
ut

rie
nt

s 
as

si
m

ila
te

d 
ar

e 
al

so
 r

em
ov

ed
 fr

om
 th

e
 s

ys
te

m
 b

y 
ha

rv
es

tin
g 

th
ou

gh
 th

e 
ef

fe
ct

 o
f t

hi
s 

on
 to

ta
l 

nu
tr

ie
nt

 r
em

ov
al

 is
 li

m
ite

d 

 
B

ur
ni

ng
 p

ro
vi

de
s 

th
e 

sa
m

e 
co

nt
ro

l a
s 

ha
rv

es
tin

g,
 t

ho
ug

h 
nu

tr
ie

nt
s 

m
ay

 b
e 

re
le

as
ed

 b
ac

k 
in

to
 th

e 
w

at
er

 
bo

dy
, 

an
d 

th
e 

co
ns

er
va

tio
n 

an
d 

ec
ol

og
ic

al
 a

sp
ec

ts
 o

f 
th

e 
na

tu
ra

l w
et

la
nd

 a
re

 s
er

io
us

ly
 a

ff
ec

te
d.

  

H
ar

ve
st

in
g 

an
d 

bu
rn

in
g 

re
m

ov
e 

ca
rb

on
 fr

om
 th

e 
sy

st
em

. 
C

ar
bo

n 
pr

ov
id

es
 th

e 
en

er
gy

 s
ou

rc
e 

fo
r 

im
po

rt
an

t 
re

ac
tio

ns
 s

uc
h 

as
 d

en
itr

ifi
ca

tio
n 

an
d 

su
lp

ha
te

 r
ed

uc
tio

n.
 T

he
 r

em
ov

al
 o

f 
th

e 
su

rf
ac

e 
la

ye
r 

al
so

 in
flu

en
ce

s 
ev

ap
o-

tr
an

sp
ira

tio
n,

 a
nd

 th
e 

co
m

po
st

in
g 

pr
oc

es
s,

 w
hi

ch
 a

ss
is

ts
 in

 c
on

tr
ol

lin
g 

te
m

pe
ra

tu
re

 b
el

ow
 s

ur
fa

ce
. 

 P
er

io
di

c 
se

ed
in

g 
an

d 
pl

an
tin

g 
of

 c
an

di
da

te
 s

pe
ci

es
 w

ill
 in

flu
en

ce
 t

he
 n

at
ur

al
 d

ev
el

op
m

en
t 

of
 t

he
 w

et
la

nd
 a

nd
 

pr
ov

id
e 

m
or

e 
co

nt
ro

lle
d 

si
te

s 
fo

r 
w

as
te

w
at

er
 tr

ea
tm

en
t w

ith
in

 th
e 

ec
os

ys
te

m
. 

 
re

ed
s 

ar
e 

pl
an

te
d 

  
re

ed
 g

ro
w

th
 is

 c
on

tr
ol

le
d 

us
in

g 
a 

sc
he

du
le

 
  

se
le

ct
iv

e 
se

ed
in

g 
an

d 
pl

an
tin

g 
is

 u
nd

er
ta

ke
n 

pe
rio

di
ca

lly
 

  
sa

m
pl

es
 a

re
 t

ak
en

 
ac

co
rd

in
g 

to
 r

el
ev

an
t 

au
th

or
is

at
io

n 
  

he
rb

ic
id

al
 a

nd
 in

se
ct

ic
id

al
 

tr
ea

tm
en

t i
s 

pr
ac

tic
ed

 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

42

P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

T
E

R
T

IA
R

Y
 T

R
E

A
T

M
E

N
T

 

N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

H
er

bi
ci

da
l a

nd
 in

se
ct

ic
id

al
 t

re
at

m
en

t 
to

 c
on

tr
ol

 t
he

 d
ev

el
op

m
en

t 
of

 u
nd

es
ira

bl
e 

w
ee

d 
sp

ec
ie

s,
 a

lg
ae

 a
nd

 
ap

hi
ds

 m
ay

 b
e 

do
ne

.  
It 

is
, h

ow
ev

er
, i

m
po

rt
an

t t
o 

kn
ow

 w
ha

t e
ffe

ct
 th

es
e 

m
ay

 h
a

ve
 o

n 
th

e 
qu

al
ity

 o
f w

at
er

 
th

at
 is

 le
av

in
g 

th
e 

w
et

la
nd

. 
   

      
 T

he
 f

re
qu

en
cy

 o
f m

on
ito

rin
g 

fo
r 

co
m

pl
ia

nc
e 

w
ill

 a
ls

o 
be

 s
tip

ul
at

ed
 in

 th
e 

w
at

er
 u

se
 a

ut
ho

ris
at

io
n,

 h
ow

ev
er

 fo
r 

pe
rf

or
m

an
ce

 m
on

ito
rin

g 
of

 th
e 

W
W

T
W

, i
t m

ay
 b

e
 n

ec
e

ss
ar

y 
to

 m
on

ito
r 

th
es

e 
pa

ra
m

et
er

s 
m

or
e 

fr
eq

ue
nt

ly
. 

 

M
a

tu
ra

ti
o

n
 p

o
n

d
s 

M
at

ur
at

io
n 

po
nd

s 
gi

ve
 a

 fi
na

l ‘
po

lis
h’

 to
 e

ffl
ue

nt
s 

be
fo

re
 d

is
ch

ar
ge

. T
he

y 
ar

e 
us

ed
 to

 im
pr

ov
e 

th
e 

ba
ct

er
io

lo
gi

ca
l q

ua
lit

y 
of

 th
e 

fin
al

 e
ffl

ue
nt

 a
nd

 c
an

 a
ls

o 
ac

t a
s 

a 
bu

ffe
r 

in
 th

e 
ev

en
t o

f a
 b

re
ak

do
w

n 
at

 th
e 

w
or

ks
. I

f u
se

d 
af

te
r 

a 
pr

oc
es

s 
su

ch
 a

s 
th

e 
ac

tiv
at

ed
 s

lu
dg

e 
pr

oc
es

s,
 a

 s
er

ie
s 

of
 m

at
ur

at
io

n 
po

nd
s 

ca
n 

re
du

ce
 

th
e 

ba
ct

er
io

lo
gi

ca
l c

ou
nt

 c
on

si
de

ra
bl

y.
 

 T
he

 w
at

er
 u

se
 a

ut
ho

ris
at

io
n 

w
ill

 g
iv

e 
sp

ec
ifi

c 
co

nd
iti

on
s 

w
ith

 r
es

pe
ct

 to
 th

e 
qu

al
ity

 o
f t

he
 fi

na
l e

ff
lu

en
t a

nd
 th

e 
fr

eq
ue

nc
y 

at
 w

hi
ch

 s
am

pl
in

g 
m

us
t 

ta
ke

 p
la

ce
. 

 T
he

 p
on

ds
 a

nd
 s

ur
ro

un
ds

 s
ho

ul
d 

be
 k

ep
t 

ne
at

 a
nd

 t
id

y 
to

 m
in

im
iz

e 
nu

is
an

ce
 c

on
di

tio
ns

 w
hi

ch
 in

cl
ud

e 
ra

ts
, 

sn
ak

es
 a

nd
 in

se
ct

 in
fe

st
at

io
ns

. 
D

ue
 to

 t
he

 f
ac

t 
th

at
 t

he
 p

on
ds

 a
re

 s
ha

llo
w

, 
pl

an
t 

gr
ow

th
 is

 c
om

m
on

 a
nd

 n
ee

ds
 

to
 b

e 
co

nt
ro

lle
d.

 
 

 
ov

er
flo

w
 is

 c
le

ar
 

  
no

 e
ro

si
on

 is
 o

bs
er

ve
d 

  
th

e 
ba

nk
s 

of
 t

he
 p

on
ds

 a
re

 
pr

ot
ec

te
d 

ag
ai

ns
t e

ro
si

on
 

E
ac

h 
w

at
er

 u
se

 a
ut

ho
ris

at
io

n 
ha

s 
a 

co
nd

iti
on

 th
at

 s
pe

ci
fie

s 
st

an
da

rd
s 

th
at

 h
av

e 
to

 b
e 

m
et

 in
 te

rm
s 

of
 th

e 
qu

al
ity

 o
f t

he
 fi

na
l e

ff
lu

en
t.

 T
he

se
 w

ou
ld

 in
cl

ud
e,

 b
ut

 n
ot

 b
e 

lim
ite

d 
to

: 
 

- 
C

he
m

ic
al

 O
xy

ge
n 

D
e

m
an

d 
 

 
- 

A
m

m
on

ia
 

- 
N

itr
at

es
 

 
 

 
 

- 
F

ae
ca

l c
ol

i 
- 

pH
 

 
 

 
 

- 
O

rt
ho

- 
ph

os
ph

at
e 

- 
R

es
id

ua
l c

hl
or

in
e 

 
 

- 
S

us
pe

nd
ed

 s
ol

id
s 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

43

C
H

E
M

IC
A

L
 D

IS
IN

F
E

C
T

IO
N

: 
G

O
O

D
 

                           

E
ffe

ct
iv

e 
m

ix
in

g 
 

E
ffe

ct
iv

e 
ae

ra
tio

n 
af

te
r 

di
si

nf
ec

tio
n 

an
d 

be
fo

re
 d

is
ch

ar
ge

 to
 

th
e 

re
so

ur
ce

 

W
el

l m
ai

nt
ai

ne
d 

ga
s 

cy
lin

de
r 

ro
om

 a
nd

 w
el

l 
ho

us
ed

 g
as

 c
yl

in
de

rs
 

on
 s

ca
le

s 

W
el

l m
ai

nt
ai

ne
d 

do
si

ng
 e

qu
ip

m
en

t 
pl

ac
ed

 e
xt

er
na

lly
 to

 
th

e 
ga

s 
cy

lin
de

rs
 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

44

C
H

E
M

IC
A

L
 D

IS
IN

F
E

C
T

IO
N

: 
B

A
D

 
                             

D
ys

fu
nc

tio
na

l d
os

in
g 

un
it 

In
ad

eq
ua

te
 

ch
lo

rin
at

io
n 

do
si

ng
 

te
ch

ni
qu

e

S
cu

m
 o

n 
th

e 
ch

lo
rin

e 
co

nt
ac

t 
ta

nk
 t

ha
t 

w
ill

 
in

te
rf

er
e 

w
ith

 
di

si
nf

ec
tio

n 
an

d 
en

te
r 

th
e 

re
so

ur
ce

  



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

45

C
O

N
S

T
R

U
C

T
E

D
 W

E
T

L
A

N
D

S
 

                           

G
oo

d 
gr

ow
th

 o
f r

ee
ds

  

P
la

nt
in

g 
of

 r
ee

ds
 

T
yp

es
 o

f 
co

ns
tr

uc
te

d 
re

ed
 b

ed
s 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

46

M
A

T
U

R
A

T
IO

N
 P

O
N

D
S

: 
G

O
O

D
 

                           

W
el

l 
m

ai
nt

ai
ne

d
 

po
nd

 e
dg

es
 

G
oo

d 
sa

fe
ty

 
si

gn
ag

e 
ar

ou
nd

 
m

at
ur

at
io

n 
po

nd
s 

 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

47

M
A

T
U

R
A

T
IO

N
 P

O
N

D
S

: 
B

A
D

 
                              

C
at

tle
 s

ho
u

ld
 

no
t b

e 
gr

az
in

g 
w

ith
in

 a
 

w
as

te
w

at
er

 
si

te
 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

48

P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

T
E

R
T

IA
R

Y
 T

R
E

A
T

M
E

N
T

 

 
Lo

ok
 fo

r:
 

F
IN

A
L

 E
F

F
L

U
E

N
T

 
       E

nv
iro

nm
en

ta
l a

nd
 h

um
an

 h
ea

lth
 is

 d
ep

en
da

nt
 o

n 
go

od
 q

ua
lit

y 
ef

flu
en

t 
be

in
g 

di
sc

ha
rg

ed
 t

o 
a 

w
at

er
 r

es
ou

rc
e 

or
 d

is
po

se
d 

of
 t

o 
th

e
 e

nv
iro

nm
en

t 
as

 fo
r 

ex
am

pl
e,

 ir
rig

at
io

n 
w

at
er

. 
S

am
p

lin
g

 f
re

q
u

en
cy

 

In
 o

rd
er

 to
 g

et
 a

n 
un

de
rs

ta
nd

in
g 

of
 th

e 
ef

flu
en

t q
ua

lit
y,

 it
 is

 im
po

rt
an

t t
o 

ta
ke

 fi
na

l e
ffl

ue
nt

 s
am

pl
es

 d
ai

ly
 a

nd
 

to
 r

ec
or

d 
th

e 
re

su
lts

 to
 g

et
 a

 tr
en

d.
 S

am
pl

in
g 

on
 a

 fr
eq

ue
nc

y 
le

ss
 th

an
 th

is
 w

ou
ld

 r
en

de
r 

th
e 

ov
er

al
l 

in
te

rp
re

ta
tio

n 
of

 t
he

 r
es

ul
ts

 m
ea

ni
ng

le
ss

. 
A

ll 
au

th
or

is
at

io
ns

 c
on

ta
in

 c
on

di
tio

ns
 w

hi
ch

 s
tip

ul
at

e 
th

e 
fr

eq
ue

nc
y 

of
 

m
on

ito
rin

g 
an

d 
th

e 
pa

ra
m

et
er

s 
to

 b
e 

m
ea

su
re

d.
 A

t l
ea

st
 p

H
, C

O
D

, p
ho

sp
ha

te
, n

itr
at

e,
 a

m
m

on
ia

, s
us

pe
nd

ed
 

so
lid

s 
an

d 
fa

ec
al

 c
ol

ifo
rm

s 
an

d 
el

ec
tr

ic
al

 c
on

du
ct

iv
ity

 s
ho

ul
d 

be
 m

on
ito

re
d.

 A
 c

on
si

st
en

tly
 g

oo
d 

ef
flu

en
t 

in
di

ca
te

s 
th

at
 th

e 
w

as
te

w
at

er
 w

or
ks

 is
 r

un
ni

ng
 w

el
l. 

 

S
am

pl
in

g 
fr

eq
ue

nc
y:

 
  

da
ily

 
 

w
ee

kl
y 

 
bi

-w
ee

kl
y 

 
m

on
th

ly
  

S
am

p
lin

g
 lo

ca
ti

o
n

 

R
eg

ar
dl

es
s 

of
 w

he
th

er
 a

 W
W

T
W

 d
is

ch
ar

ge
s 

ef
flu

en
t o

r 
di

sp
os

es
 o

f i
t i

n 
an

ot
he

r 
m

an
ne

r 
su

ch
 a

s 
irr

ig
at

io
n,

 
th

e 
fin

al
 e

ffl
ue

nt
 q

ua
lit

y 
m

us
t b

e 
kn

ow
n.

 
 W

he
re

 e
ff

lu
en

t i
s 

di
sc

ha
rg

ed
, t

he
 s

am
pl

in
g 

lo
ca

tio
ns

 a
re

 v
er

y 
im

po
rt

an
t a

nd
 th

er
e 

sh
ou

ld
 b

e 
at

 le
as

t t
hr

ee
 

sa
m

pl
in

g 
lo

ca
tio

ns
. 

  

S
am

pl
in

g 
lo

ca
tio

n:
  

  
up

st
re

am
 o

f W
W

T
W

 
 

po
in

t o
f d

is
ch

ar
ge

 
 

do
w

ns
tr

ea
m

 o
f 

W
W

T
W

 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

49

P
R

O
C

E
S

S
 O

P
E

R
A

T
IO

N
S

: P
R

O
C

E
S

S
 C

O
N

T
R

O
L 

T
E

R
T

IA
R

Y
 T

R
E

A
T

M
E

N
T

 

 
U

ps
tr

ea
m

 o
f t

he
 W

W
T

W
 to

 in
di

ca
te

 th
e 

qu
al

ity
 o

f t
he

 w
at

er
 in

 th
e 

riv
er

 b
ef

or
e 

th
e 

W
W

T
W

 
 

A
t t

he
 p

oi
nt

 o
f d

is
ch

ar
ge

 to
 u

nd
er

st
an

d 
th

e 
qu

al
ity

 o
f e

ff
lu

en
t b

ei
ng

 d
is

ch
ar

ge
d 

to
 th

e 
w

at
er

 r
es

ou
rc

e 
in

 
co

m
pa

ris
on

 to
 th

e 
riv

er
 w

at
er

 q
ua

lit
y 

 
 

D
ow

ns
tr

ea
m

 o
f t

he
 W

W
T

W
 to

 u
nd

er
st

an
d 

th
e 

im
pa

ct
 th

at
 th

e 
di

sc
ha

rg
e 

is
 h

av
in

g 
on

 th
e 

w
at

er
 r

es
ou

rc
e.

 
 

F
in

al
 e

ff
lu

en
t 

q
u

al
it

y 

A
t l

ea
st

 p
H

, C
O

D
, p

ho
sp

ha
te

, n
itr

at
e,

 a
m

m
on

ia
 a

nd
 fa

ec
al

 c
ol

ifo
rm

s,
 e

le
ct

ric
al

 c
on

du
ct

iv
ity

 a
nd

 s
us

pe
nd

ed
 

so
lid

s 
sh

ou
ld

 b
e 

m
on

ito
re

d.
 A

 c
on

si
st

en
tly

 g
oo

d 
ef

flu
en

t i
nd

ic
at

es
 th

at
 th

e 
w

as
te

w
at

er
 w

or
ks

 is
 r

un
ni

ng
 w

el
l. 

 W
hi

le
 in

 te
rm

s 
of

 a
ny

 a
ut

ho
ris

at
io

n,
 th

e 
fin

al
 e

ff
lu

en
t q

ua
lit

y 
co

m
pl

ia
nc

e 
sh

ou
ld

 b
e 

10
0%

, i
t 

is
 e

xp
ec

te
d 

th
at

 
no

n-
co

m
pl

ia
nc

e 
w

ill
 o

cc
ur

 a
t 

so
m

e 
st

ag
e 

fo
r 

va
rio

us
 r

ea
so

ns
. 

In
 t

hi
s 

re
sp

ec
t 

it 
is

 r
ea

so
na

bl
e 

th
at

 th
e 

fin
al

 
ef

flu
en

t 
fr

om
 a

 w
as

te
w

at
er

 w
or

ks
 s

ho
ul

d 
co

m
pl

y 
at

 le
as

t 
80

%
 o

f 
th

e 
tim

e 
fo

r 
al

l p
ar

am
et

er
s 

m
ea

su
re

d.
 T

he
 

re
su

lts
 n

ee
d 

to
 b

e 
in

te
rp

re
te

d 
ag

ai
ns

t t
he

 a
ut

ho
ris

at
io

n 
co

nd
iti

on
s.

 
 T

he
 P

ro
ce

ss
 M

an
ag

er
 m

us
t 

un
de

rs
ta

nd
 h

ow
 t

o 
ca

lc
ul

at
e 

th
e 

%
 c

om
pl

ia
nc

e 
an

d 
ke

ep
 a

 g
ra

ph
ic

al
 r

ec
or

d 
of

 
th

e 
m

on
th

ly
 c

om
pl

ia
nc

e 
pe

r 
pa

ra
m

et
er

. 
         

 
re

co
rd

s 
of

 fi
na

l e
ff

lu
en

t 
qu

al
ity

 
 

co
m

pl
ia

nc
e 

fig
ur

e 
 

a 
gr

ap
hi

ca
l r

ec
or

d 
of

 f
in

al
 

ef
flu

en
t q

ua
lit

y 

    

H
ow

 to
 c

al
cu

la
te

 c
om

pl
ia

nc
e 

pe
r 

pa
ra

m
et

er
: 

 (S
um

 o
f m

o
nt

hl
y 

re
su

lts
 th

at
 c

om
pl

y 
pe

r 
pa

ra
m

et
er

)  
x 

10
0 

=
 %

 c
om

pl
ia

nc
e 

 
(N

um
be

r 
of

 s
am

pl
es

 ta
ke

n)
 



G
ui

de
lin

e 
fo

r 
th

e 
in

sp
ec

tio
n 

of
 w

as
te

w
at

er
 tr

ea
tm

en
t w

or
ks

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

 
 

50

F
IN

A
L

 E
F

F
L

U
E

N
T

: 
G

O
O

D
 

            

C
on

tin
uo

us
 s

am
pl

er
 fo

r 
fin

al
 

ef
flu

en
t 

sa
m

pl
in

g 
af

te
r 

ch
em

ic
al

 
di

si
nf

ec
tio

n 

C
le

ar
 f

in
al

 e
ffl

ue
nt

 b
ei

ng
 d

is
ch

ar
ge

d 
to

 a
 w

at
er

 r
es

ou
rc

e.
 L

im
ite

d 
al

ga
e 

an
d 

sl
ud

ge
 a

re
 v

is
ib

le
. 



Guideline for the inspection of wastewater treatment works 
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FINAL EFFLUENT: BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Poor discharge of final effluent  
– discharge point should not be 
submerged. Final effluent should 
preferably cascade to allow final aeration 
before entering water resource. 
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cc
ul

en
t i

s 
ad

de
d 

to
 t

he
 t

hi
ck

en
ed

 s
lu

dg
e 

to
 a

id
 in

 t
he

 d
ew

at
er

in
g 

pr
oc

es
s.

 It
 is

 u
su

al
ly

 s
up

pl
ie

d 
as

 a
 

po
w

de
r 

an
d 

ne
ed

s 
to

 b
e 

m
ix

ed
. I

n 
th

is
 r

es
pe

ct
 it

 m
us

t b
e 

co
rr

ec
tly

 s
to

re
d 

in
 a

n 
ar

ea
 w

he
re

 th
e 

ch
em

ic
al

 c
an

 
be

 c
on

ta
in

ed
, 

sh
ou

ld
 t

he
re

 b
e 

an
y 

sp
ill

s 
fr

om
 t

he
 b

ag
s.

 
 If 

be
lt 

pr
es

se
s 

ar
e 

be
in

g 
us

ed
 fo

r 
de

w
at

er
in

g 
sl

ud
ge

, t
he

y 
m

us
t b

e 
ke

pt
 in

 w
or

ki
ng

 o
rd

er
 to

 a
vo

id
 th

e 
pr

ob
le

m
 o

f s
lu

dg
e 

bu
ild

in
g 

up
. 

 T
he

 v
is

ua
l q

ua
lit

y 
of

 th
e 

fil
tr

at
e 

an
d 

w
as

hw
at

er
 w

ill
 g

iv
e 

an
 in

di
ca

tio
n 

of
 h

ow
 w

el
l t

he
 p

re
ss

es
 a

re
 w

or
ki

ng
. A

 
po

or
 v

is
ua

l q
ua

lit
y 

fil
tr

at
e 

w
ill

 in
di

ca
te

 th
at

 th
er

e 
is

 a
 p

ro
bl

em
 w

ith
 th

e 
fe

ed
 o

r 
th

e 
pr

es
se

s 
th

em
se

lv
es

.  
  

 
flo

cc
ul

en
t 

 -
 s

to
re

d 
sa

fe
ly

 
an

d 
w

ith
in

 a
 b

un
de

d 
ar

ea
 

  
be

lt 
pr

es
se

s 
- 

in
 w

or
ki

ng
 

or
de

r 
  

re
co

rd
s 

of
 f

ee
d 

to
 t

he
 

pr
es

se
s 

- 
m

ea
su

re
d 

  
re

co
rd

s 
of

 th
e 

qu
al

ity
 o

f 
th

e 
fil

tr
at

e 
an

d 
w

as
hw

at
er

  

E
xa

m
p

le
: 

1 
to

n 
of

 w
et

 s
lu

dg
e 

w
ith

 4
%

 s
ol

id
s 

co
nt

en
t 

w
ill

 c
on

ta
in

 o
nl

y 
40

 k
g 

of
 s

ol
id

s 
w

he
n 

co
m

pl
et

el
y 

dr
ie

d 
ou

t.
  

12
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N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

D
ry

in
g

 b
ed

s 

If
 d

eb
ris

 is
 a

llo
w

ed
 t

o 
co

lle
ct

 in
 t

he
 s

lu
dg

e 
lin

es
, 

bl
oc

ka
ge

s 
w

ill
 o

cc
ur

 a
nd

 th
e 

sl
ud

ge
 w

ill
 n

ot
 r

ea
ch

 th
e 

dr
yi

ng
 b

ed
s 

ca
us

in
g 

pr
ob

le
m

s 
up

st
re

am
 o

f 
th

e 
dr

yi
ng

 b
ed

s.
 

 A
n 

im
po

rt
an

t a
sp

ec
t o

f b
ed

 m
ai

nt
en

an
ce

 is
 th

e 
ra

ki
ng

 a
nd

 le
ve

lin
g 

of
 th

e 
be

d.
 W

at
er

 th
at

 d
ra

in
s 

fr
om

 th
e 

sl
ud

ge
 w

ill
 c

em
en

t 
th

e 
sa

nd
 p

ar
tic

le
s 

an
d 

le
ad

 to
 in

cr
ea

se
d 

re
si

st
an

ce
 to

 f
ilt

ra
tio

n 
in

 t
he

 s
an

d 
an

d 
ev

en
tu

al
ly

, c
om

pl
et

e 
bl

oc
ka

ge
.  

 
 T

he
 w

al
ls

 a
nd

 fl
oo

rs
 o

f t
he

 d
ry

in
g 

be
ds

 n
ee

d 
to

 b
e 

in
sp

ec
te

d 
re

gu
la

rly
 a

nd
 m

ai
nt

ai
ne

d.
  C

ra
ck

s 
th

at
 fo

rm
 

du
e 

to
 s

et
tle

m
en

t o
r 

fo
r 

an
y 

ot
he

r 
re

as
on

, l
ea

d 
to

 th
e 

le
ak

ag
e 

of
 s

lu
dg

e 
or

 d
ra

in
ag

e 
w

at
er

. 
T

he
 d

ry
in

g 
be

ds
 s

ho
ul

d 
be

 w
ee

de
d 

on
 a

 r
eg

ul
ar

 b
as

is
 a

s 
w

ee
ds

 s
lo

w
 d

ow
n 

th
e 

dr
yi

ng
 p

ro
ce

ss
. 

 E
ac

h 
tim

e 
sl

ud
ge

 is
 r

em
ov

ed
 a

fte
r 

dr
yi

ng
, a

 fe
w

 m
ill

im
et

re
s 

of
 s

an
d 

is
 lo

st
. T

he
 s

an
d 

th
er

ef
or

e 
ne

ed
s 

to
 b

e 
re

pl
ac

ed
 a

t r
eg

ul
ar

 in
te

rv
al

s 
to

 c
om

pe
ns

at
e 

fo
r 

th
is

 lo
ss

.  
A

n 
ex

ce
ss

iv
e 

de
w

at
er

in
g 

tim
e 

co
ul

d 
in

di
ca

te
 th

at
 

th
e 

dr
ai

ni
ng

 a
nd

 p
ip

in
g 

sy
st

em
 is

 b
lo

ck
ed

 o
r 

br
ok

en
.  

 S
am

pl
es

 f
or

 a
na

ly
si

s 
of

 to
ta

l s
ol

id
s 

of
 c

om
po

si
te

 s
am

pl
es

 o
f 

fe
ed

 s
lu

dg
e 

an
d 

dr
ie

d 
sl

ud
ge

 m
us

t 
be

 t
ak

en
 

pe
r 

be
d.

 
         

 
sl

ud
ge

 li
ne

s 
- 

ar
e 

th
ey

 fr
ee

 
of

 d
eb

ris
? 

  
sl

ud
ge

 o
n 

th
e 

be
ds

 -
 is

 it
 

ra
ke

d 
to

 k
ee

p 
it 

le
ve

l?
 

  
w

al
ls

 o
f t

he
 d

ry
in

g 
be

ds
 –

 
ar

e 
th

ey
 in

ta
ct

? 
  

be
ds

 –
 a

 t
he

y 
fr

ee
 o

f 
w

ee
ds

? 
  

a 
sc

he
du

le
 fo

r 
re

pl
ac

em
en

t 
of

 s
an

d 
as

 d
rie

d 
sl

ud
ge

 is
 

re
m

ov
ed

  
  

th
e 

dr
ai

ni
ng

 s
ys

te
m

 a
nd

 
pi

pi
ng

 -
 is

 it
 w

or
ki

ng
? 

  
re

co
rd

s 
of

 t
ot

al
 s

ol
id

s 
de

te
rm

in
at

io
n 

 

M
ai

nt
ai

n 
re
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rd

s 
of
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 
dr

yi
ng

 ti
m

e 
pe

r 
be

d 
 

th
ic

kn
es

s 
of

 s
lu

dg
e 

la
ye

r 
ad

de
d 

an
d 

da
te

 o
f a

pp
lic

at
io

n 
 

 
m

al
fu

nc
tio

ns
  

 
cl

im
at

ol
og

ic
al

 r
ec

or
ds

 (
e.

g.
 r

ai
nf

al
l).
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S
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re
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A
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 b
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m
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Guideline for the inspection of wastewater treatment works 
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DRYING BEDS: BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Poorly maintained drying 
beds showing growth on 
beds as well as excessive 
growth around the beds 

Poorly maintained drying 
beds showing growth on 
beds and dried sludge that 
has not been removed 
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N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

S
ta

b
ili

sa
ti

o
n

 

     T
he

 w
as

te
w

at
er

 s
ol

id
s 

ar
e 

tr
ea

te
d 

in
 th

e 
an

ae
ro

bi
c 

di
ge

st
er

s 
af

te
r 

pr
im

ar
y 

se
di

m
en

ta
tio

n 
an

d 
th

ic
ke

ni
ng

. T
hi

s 
pr

oc
es

s 
of

 d
ig

es
tio

n 
co

nv
er

ts
 

th
e 

ra
w

 s
lu

dg
e 

fr
om

 a
 s

m
el

ly
 p

ut
re

sc
ib

le
 n

at
ur

e 
to

 a
 s

ub
st

an
ce

 t
ha

t i
s 

re
la

tiv
el

y 
od

ou
r-

fr
ee

, r
ea

di
ly

 d
ew

at
er

ab
le

 a
nd

 s
uf

fic
ie

n
tly

 s
ta

bi
lis

ed
 to

 
be

 d
is

po
se

d 
of

 w
ith

ou
t c

au
si

ng
 n

ui
sa

nc
e 

co
nd

iti
on

s.
 

A
n

ae
ro

b
ic

 d
ig

es
ti

o
n

 

T
he

 2
-s

ta
ge

 b
io

lo
gi

ca
l p

ro
ce

ss
 u

til
iz

es
 a

ci
d 

fo
rm

in
g 

ba
ct

er
ia

 w
hi

ch
 c

on
ve

rt
 th

e 
or

ga
ni

c 
m

at
te

r 
to

 o
rg

an
ic

 
ac

id
s 

w
hi

ch
 a

re
 th

en
 c

on
ve

rt
ed

 to
 m

e
th

an
e 

(C
H

4)
 a

nd
 c

ar
bo

n 
di

ox
id

e 
(C

O
2)

 b
y 

m
et

ha
ne

 fo
rm

in
g 

ba
ct

er
ia

. 
 It 

is
 im

po
rt

an
t t

ha
t t

he
 o

rg
an

ic
 a

ci
ds

 fo
rm

ed
 in

 th
e 

fir
st

 s
ta

ge
 a

re
 c

on
ve

rt
ed

 to
 m

et
ha

ne
 a

t t
he

 s
am

e 
ra

te
 a

t 
w

hi
ch

 th
ey

 a
re

 fo
rm

ed
. I

f n
ot

, i
ns

ta
bi

lit
y 

w
ill

 o
cc

ur
 a

nd
 u

lti
m

at
el

y 
di

ge
st

er
 fa

ilu
re

. 
            

 
le

ve
l o

f t
he

 g
rit

 a
nd

 s
an

d 
in

 
th

e 
di

ge
st

er
 

  
re

co
rd

s 
of

 a
lk

al
in

ity
 

m
ea

su
re

m
e

nt
 

  
bo

tto
m

 d
ra

w
-o

ff 
– 

w
or

ki
ng

 
  

re
co

rd
s 

of
 s

lu
dg

e 
re

te
nt

io
n 

tim
e 

  
sc

he
du

le
 f

or
 f

ill
in

g 
an

d 
w

as
tin

g 
  

un
us

ua
l n

oi
se

s 
 

P
ar

am
et

er
s

 t
o

 m
ea

su
re

: 
 

- 
F

ee
d 

ra
te

  
 

 
- 

V
ol

at
ile

 a
ci

ds
 

- 
A

lk
al

in
ity

  
 

 
- 

V
ol

at
ile

 A
ci

ds
/A

lk
al

in
ity

 r
at

io
 

- 
pH

 v
al

ue
  

 
 

- 
B

io
ga

s 
pr

od
uc

tio
n 

ra
te

  
 

- 
V

ol
at

ile
 s

ol
id

s 
re

du
ct

io
n 

 
- 

T
em

pe
ra

tu
re

 
- 

V
ol

at
ile

 s
ol

id
s 

lo
ad

in
g 

ra
te

 
- 

H
yd

ra
ul

ic
 r

et
en

tio
n 

tim
e 

- 
C

ar
bo

n 
di

ox
id

e 
co

nt
en

t o
f t

he
 b

io
ga

s 
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N
o

te
s 

(t
h

e 
w

h
at

, w
h

y 
an

d
 h

o
w

) 
L

o
o

k 
fo

r:
 

B
io

ga
s 

m
an

ag
em

en
t:

 
 T

he
 m

ai
n 

co
ns

tit
ue

nt
s 

of
 g

as
 p

ro
du

ce
d 

in
 a

 d
ig

es
te

r 
ar

e 
m

et
ha

ne
 (

60
-7

5%
) 

an
d 

ca
rb

on
 d

io
xi

de
 (

25
-4

0%
) 

w
ith

 s
m

al
l a

m
ou

nt
s 

of
 n

itr
og

en
 (

1-
5%

),
 h

yd
ro

ge
n 

su
lp

hi
de

 a
nd

 h
yd

ro
ge

n.
 

         If
 m

ix
in

g 
of

 th
e 

di
ge

st
er

 is
 d

on
e 

by
 m

ea
ns

 o
f g

as
 r

ec
irc

ul
at

io
n,

 th
en

 a
 c

om
pr

es
so

r 
w

ill
 b

e 
re

qu
ire

d.
  

  
  

 F
or

 t
hi

s 
re

as
on

 it
 is

 v
er

y 
im

po
rt

an
t 

to
 d

o 
m

on
th

ly
 c

he
ck

s 
on

: 
 

pr
es

su
re

 a
nd

 v
ac

uu
m

 r
e

lie
f d

ev
ic

es
 

 
va

lv
es

 a
nd

 g
au

ge
s 

 an
d 

to
 k

ee
p 

re
co

rd
s 

of
: 

 
th

e 
m

ai
nt

en
an

ce
 o

f t
he

 a
bo

ve
 

 
th

e 
ga

s 
flo

w
 r

at
e 

be
tw

ee
n 

th
e 

di
ge

st
er

 a
nd

 t
he

 g
as

 h
ol

de
r.

 
 If

 th
e 

vo
lu

m
e 

of
 th

e 
ga

s 
in

 th
e 

ga
s 

ho
ld

er
 s

ee
m

s 
lo

w
er

 th
an

 e
xp

ec
te

d,
 th

en
 it

 is
 im

po
rt

an
t 

to
 c

he
ck

 fo
r 

le
ak

s 
im

m
ed

ia
te

ly
. 

 
sc

he
du

le
 f

or
 s

up
er

na
ta

nt
 

an
d 

sl
ud

ge
 w

ith
dr

aw
al

 
  

pr
es

su
re

 g
au

ge
s 

- 
in

 
w

or
ki

ng
 o

rd
er

 
  

pr
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SAFETY AROUND THE WWTW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

High-quality 
fencing 

Well sign-posted 
entrance 

Relevant safety 
signs on the 
fence of the 
WWTW 
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SAFETY: BAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cables 
should be 
buried and 
not lying 
open on 
the ground 

Bad 
housekeeping in 
the chlorine 
room  

Poor 
maintenance 
of electrical 
equipment 
leads to 
safety 
hazards 
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PART II 

CHECKLISTS FOR UNDERTAKING 
AN INSPECTION AT A WWTW 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Checklist 1: The WWTWs in a nutshell 

 Checklist 2: Primary Assessment 

 Checklist 3: Comprehensive Inspection 

 Checklist 4: Quarterly Inspection 
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CHECKLIST 1 

THE WWTW IN A NUTSHELL 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



In order to understand the flow through at the WWTWs to be inspected, all 
Inspectors should complete this checklist at the start of an inspection or in the 
office in preparation for the inspection.  The flow diagram could then be completed 
while walking through the WWTW. 
 
All Process Managers and Process Controllers should complete this checklist 
when first being employed at the WWTW and again if any upgrades are done to 
the WWTW. 
 
Examples of flow diagrams of various configurations are set out in Appendix A and 
B. 
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CHECKLIST 1: THE WWTW IN A NUTSHELL 

Tick next to the unit processes that you have on your WWTW and write out how many of 

each unit process are on the site.  Draw a flow diagram of your WWTW on the blank page 

provided.  

  UNIT PROCESS  Number

PRELIMINARY 

TREATMENT 

PROCESSES 

Screens manual   

mechanical    

Grit removal manually cleaned channels    

mechanically cleaned channels    

automated de-gritters   

Flow measuring device     

Flow balancing/equalization basin/tank   

 

PRIMARY 

TREATMENT 

PROCESSES 

Primary settling     

Oxidation pond system     

Flow balancing/equalization basin/tank   

 

SECONDARY 

TREATMENT 

PROCESSES 

Trickling filters     

Activated sludge      

Rotating biological contactors     

Secondary 

settler 

humus tank    

clarifier    

 

TERTIARY 

TREATMENT 

PROCESSES 

Disinfection (e.g. chemical, UV)     

Constructed wetlands     

Maturation pond/s     

 

SLUDGE 

TREATMENT 

PROCESSES 

Dewatering filter/belt press    

drying beds    

Thickening gravity    

dissolved air flotation    

Digestion     
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CHECKLIST 2 

THE PRIMARY ASSESSMENT 
 

 
 
 
 

The primary assessment should be undertaken by an Inspector who has at least 
5 years experience in the overall management of a WWTW or is registered at 
least as a Class IV Process Controller  
  

or 
 

an Inspector from a regulatory authority who has been undertaking regular 
WWTW inspections for a period of at least 5 years. 
 
Time required:  
 
typically an Inspector would require at least an hour in the office to prepare for 
the inspection and at least an hour would be needed to undertake the 
assessment on site.


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Performance 
Area 

Aspects to consider Notes (use a separate page if 

necessary) 

1 
Mechanical 
assessment  

 Mechanical equipment 
 Maintenance schedule 

and implementation 

 

2 
Final 
effluent   

 Looks and smells good 
 Results are displayed 

graphically 
 
Note: take a final effluent 
sample at this time and send 
to an independent  laboratory 
for analysis; do field tests as 
appropriate (e.g. residual 
chlorine using DPD tablets) 
and interpret the results once 
received 

 

 

3 
Biological 
treatment 
process 

 Attached growth media 
(e.g. stones, disks)  is in 
good condition and does 
not have a bad smell 

 
 Activated sludge - mixed 

liquor looks good and 
smells earthy 

 

 

4 
Good 
house-
keeping 

 Areas around unit 
processes are kept clean 
and tidy 

 
 Chemical storage areas 

are bunded 
 

 

5 
Disposal of 
solids 

 Screenings, detritus and 
sludge are correctly 
disposed of in accordance 
with relevant 
authorisations 

 

 

6 Paper work 

 Water use authorisation is 
in place and conditions 
stipulated are 
implemented 

 Contracts for sludge 

disposal are in place 

 

7 
Safety 
issues  

 Obvious safety hazards  
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CHECKLIST 3 

THE COMPREHENSIVE 
ASSESSMENT 

 

 

 
 
 
 
 
 
 

Rating 

Rating Description 

Observation of a physical item (e.g. a 

pump, unit process) 

Note/comment on an issue (e.g. 

documentation) 

3 Major failure No/false 

2 Problematic 
Yes, but inadequate/not applicable 

(n/a) 

1 Ideal performance Yes/true 

The comprehensive assessment can be undertaken by an Inspector from a 
regulatory authority who has a good understanding of a WWTW or a WWTW 
Process Manager. 

 
Time required:  
 
typically an Inspector would require at least an hour in the office to prepare for the 
inspection and at least two hours would be needed to undertake the assessment on 
site. 


 


 


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Entering the wastewater treatment works 

Performance indicator Comments 3 2 1 

1 No complaint/(s) of wastewater leaks      

2 
No noticeable odours from areas 
outside of the WWTW 

    

3 
Adequate fencing is provided around 
the WWTW 

    

4 The entrance is signposted     

5 
There are relevant safety signs around 
the WWTW 

    

6 

There is adequate security on entering 
the WWTW and a sign-in/out register 
for entering or leaving the site is 
present 

    

Total    
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Preliminary treatment: Screens (2) 

Performance indicator Comment 3 2 1 

MANUAL SCREENS 

1 Screens are free of debris     

2 
The hand rake and wheelbarrow are 
easily accessible and in working order 

    

MECHANICAL SCREENS 

3 
Screening components are free of 
obstructions  

    

4 There are no unusual vibrations     

5 There are no unusual sounds     

MAINTENANCE 

6 
Suitably qualified fitters and electricians 
are available when maintenance is 
required 

    

7 
A maintenance schedule for the 
screens is being implemented  

    

8 
Mechanical equipment is in working 
order   

    

9 
Malfunctions are recorded and reported 
timeously 

    

10 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES 

11 Personnel have correct PPE     

12 There are no nuisance conditions     

13 
Screenings are properly stored prior to 
disposal 

    

14 
Screenings are disposed of in 
accordance with legislation 

    

Total    
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Preliminary treatment: Grit removal (3) 

Performance indicator Comments 3 2 1 

HAND CLEANED CHANNELS 

1 
The channels are in working order, i.e. 
one can be used while the other is 
closed for manual removal of grit 

    

2 A spade and wheelbarrow are easily 
accessible 

    

MECHANICAL DE-GRITTERS 

3 The mechanism is moving smoothly     

4 Channels/tanks are clear of grit     

MAINTENANCE (14) 

5 Suitably qualified fitters and electricians 
are available to undertake maintenance 

    

6 Mechanical equipment is in working 
order 

    

7 Malfunctions are recorded and reported 
as required 

    

8 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

9 Personnel have correct PPE     

10 There are no nuisance conditions     

11 Grit is adequately stored prior to 
disposal 

    

12 Grit is correctly disposed of     

Total    
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Preliminary treatment: Flow (4) 

Performance indicator Comments 3 2 1 

1 

Process sampling is being undertaken 
from time to time to get an 
understanding of the nature of the 
wastewater entering the WWTW  

    

2 The expected flow is reaching the plant     

3 The wastewater flow is light grey in 
colour 

    

4 A flow meter is in place     

5 The flow meter is working. If not, how 
long has it been out of order?     

6 The flow rate/volume is recorded daily     

7 The flow rate is converted and 
interpreted 

    

FLOW BALANCING 

8 Flow balancing/equalisation is in place     

9 Mixers are working     

10 Aerators, if present, are working     

Total    
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Primary treatment: Primary settling (5) 

Performance indicator Comments 3 2 1 

1 The mechanical equipment is moving 
correctly 

    

2 There are no abnormal sounds or 
vibrations 

    

3 The flow is adequate for the PST     

4 
Sluice gates are properly adjusted so 
as to equalise the flow to multiple 
PSTs 

    

5 Weirs are in good condition     

6 There is no scum or floating sludge 
layer 

    

7 There is no layer of fats/grease/oil     

8 The scum draw-off system is 
operational 

    

9 There is a schedule for de-sludging & 
it is properly followed 

    

10 The sludge is not black and odorous 
(septic) 

    

11 The sludge is easily  removed from the 
hopper 

    

MAINTENANCE (14) 

12 Good housekeeping is practiced     

13 There is a maintenance schedule      

14 
Suitably qualified fitters and 
electricians are available when 
maintenance is required 

    

15 
Mechanical equipment is in working 
order. How long has it been standing if 
it is not in working order? 

    

16 Malfunctions are recorded and 
reported 

    

ENVIRONMENTAL and SAFETY ISSUES (15) 

17 Safety railings are adequate     

18 Personnel have correct PPE     

Total    
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Primary treatment: Oxidation pond systems (5) 

Performance indicator Comments 3 2 1 

1 Ponds are operated in series. If yes, 
how many? 

 n/a 

2 Short-circuiting is not taking place     

3 Aerators are working (if present). If not, 
working, how long have they been 
standing? 

    

4 A schedule is available for operating 
the aerators 

    

5 The first anaerobic pond is desludged. 
How often? 
What is done with the sludge?  
If not, is there a parallel pond that the 
influent can be diverted to while 
desludging occurs? 

    

MAINTENANCE (14) 

6 Good housekeeping is practiced      

7 Suitably qualified fitters and electricians 
are available if maintenance is required

    

8 The banks are clear of weeds     

9 The banks are protected from erosion     

10 Malfunctions are recorded and reported     

11 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

12 Odours are absent     

13 Personnel have correct PPE     

14 
The final effluent is being disposed of in 
accordance with water use 
authorisation conditions  

    

Total    
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Secondary treatment: Trickling filters(7) 

Performance indicator Comment 3 2 1 

1 The top of the trickling filter can be 
safely accessed by a ladder 

    

2 The flow is being evenly distributed to 
the trickling filters

    

3 The rotating distributor arm is moving     

4 
The rotating distributor arm is 
distributing wastewater evenly across 
the filter media 

    

5 There is no ponding on the filter media     

6 The underdrains are free of debris and 
plant material 

    

7 The stone bed is turned periodically. 
How often? 

    

8 Inorganic material removed from the 
stone bed. How often? 

    

MAINTENANCE (14) 

9 There is good housekeeping on and 
around the filter 

    

10 The ladder for access to the top of the 
filter is well maintained 

    

11 
Suitably qualified fitters and 
electricians are available to undertake 
maintenance as required 

    

12 The outer structure is intact (i.e. no 
major cracks) 

    

13 Malfunctions are recorded and 
reported 

    

14 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

15 Odours are absent     

16 Personnel have correct PPE     

Total    

 
 
 
 
 
 
 
 
 
 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

98

Secondary treatment: Rotating biological contactors (RBC) (7) 

Performance indicator Comments 3 2 1 

1 
The disk system is in working order, i.e. 
are the shafts turning at a steady rate 
of rotation? 

    

2 The ammeter is in working order     

3 The motor is working. Is the motor 
running hot? 

    

4 The sludge return pump is in working 
order 

    

5 There are no clumps of floating sludge 
in the final settling tank 

    

MAINTENANCE (14) 

6 Good housekeeping is practiced 
around the RBC tanks 

    

7 Suitably qualified fitters and electricians 
are available if maintenance is required

    

8 Malfunctions are recorded and reported     

9 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

10 Very mild odours are experienced     

11 Personnel have correct PPE     

Total    
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Secondary treatment: Activated sludge (8) 

Performance indicator Comments 3 2 1 

1 The sludge age is monitored, i.e. is 
adequate sludge being wasted?

    

2 There is no scum on the surface     

3 There is good floc formation (visual)     

4 There is an earthy smell     

5 The colour of the sludge is a light 
brown 

    

6 There is chemical dosing.  Which 
chemicals? 

    

7 The area housing the chemical dosing 
unit is bunded 

    

8 

Process monitoring is taking place for:     
COD     

Nitrate     
Ammonia     

Dissolved oxygen     
Suspended solids     

pH     
Total dissolved solids     

Ortho-phosphate     

9 Field and on-line equipment  is 
calibrated 

    

10 Calibration certificates for field and on-
line equipment are available 

    

11 Aerators are working.  If not, how long 
have they being standing for? 

    

12 There is a schedule for switching 
aerators on and off 

    

13 There are no dead spots in the aeration 
basin 

    

14 The recycle pumps are working.  If not, 
how long have they been standing for?

    

15 Flow to the reactors is measured     

16 
There are no strange noises or 
vibrations related to any of the 
pumps/motors 
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Secondary treatment: Activated sludge (8) 

Performance indicator Comments 3 2 1 

MAINTENANCE (14) 

17 There is good housekeeping     

18 Suitably qualified fitters and electricians 
are available if maintenance is required

    

19 Standby pumps are available if one 
goes in for repairs

    

20 Downtime of equipment is recorded     

21 All malfunctions recorded and reported     

22 Essential spare parts are available     

ENVIRONMENTAL and SAFETY ISSUES (15) 

23 The necessary safety signs are clearly 
visible 

    

24 Personnel have correct PPE     

25 Correct safety equipment is available.  
Adequate handrails? 

    

Total    
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Secondary treatment: clarification/secondary settling (9) 

Performance indicator Comments 3 2 1 

HUMUS TANK 

1 Scum troughs and grease wells are clean     

2 Effluent weirs and baffles are clean     

3 
Sludge withdrawal equipment is in 
working order. If not, how long has it been 
standing? 

 
   

4 The overflow is clear     

CLARIFIER 

5 The SVI is tested     

6 The effluent weir/channel is clean     

7 The launders are clean      

8 The desludging equipment is working. If 
not, how long has it being standing?

    

9 There is no scum on the surface     

10 There is a desludging schedule that is 
adhered to 

    

11 The overflow is clear     

12 The scum draw-off system is operational     

13 Weirs, scum removal equipment and 
stilling chambers are kept clean

    

MAINTENANCE (14) 

14 Suitably qualified maintenance personnel 
are available if repairs are necessary

    

15 Malfunctions are recorded and reported     

16 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

17 There are limited unusual/unpleasant 
odours 

    

18 Personnel have correct PPE     

19 Necessary safety equipment is available     

Total    
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Sludge treatment: Thickening (11) 

Performance indicator Comments 3 2 1 

GRAVITY THICKENER 

1 
All mechanical equipment is in working 
order. If not, how long has it been 
standing? 

 
   

2 Sludge draw-off is done according to a 
schedule 

    

3 Scum is being adequately skimmed     

4 

The following monitoring is being 
undertaken: 

    

Settleable solids (overflow)     

Total solids (sludge underflow)     

5 The feed to the thickener is continuous     

6 Chemicals are used for conditioning. 
What chemicals?

    

7 The chemicals are adequately stored in a 
bunded area 

    

8 Excessive solids are not being carried 
over into the overflow 

    

DISSOLVED AIR FLOTATION THICKENER 

9 The inflow rate of sludge is adjusted as 
needed 

    

10 The air compressors are in working order     

11 
The valves and pressure gauges are in 
working order. If not, how long have they 
been standing? 

 
   

12 There are no leaks in the pipes and 
pumps 

    

13 
The surface skimmers on the flotation 
tanks are working adequately. If not, how 
long have they been standing? 

 
   

14 Clarified liquor is free of solids     

15 

The following monitoring is being 
undertaken: 

    

Settleable solids (overflow)     

Total solids (sludge underflow)     

16 Chemicals are used for conditioning. 
What chemicals?

    

17 The chemicals are adequately stored in a 
bunded area 

    

18 Few solids are carried over to the 
underflow 

    

MAINTENANCE (14) 

19 Suitably qualified maintenance personnel 
are available if repairs are necessary
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Sludge treatment: Thickening (11) 

Performance indicator Comments 3 2 1 

20 Weirs, scum removal equipment and 
stilling chambers are kept clean

    

21 Malfunctions are recorded and reported     

22 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

23 Personnel have correct PPE     

24 Safety equipment is easily accessible     

25 There are limited odours     

Total    
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Sludge treatment: Dewatering (12) 

Performance indicator Comments 3 2 1 

FILTER PRESS/BELT PRESS 

1 Flocculent is stored safely     

2 The belt presses are in working order. If 
not, how long have they been standing?

    

3 The feed to the presses is measured     

DRYING BEDS 

4 Sludge lines are free of debris     

5 Sludge on the beds is raked to keep it 
level 

    

6 Walls of the drying beds are intact. Are 
there any serious cracks? 

    

7 Beds are free of weeds     

8 Sand is replaced as dried sludge is 
removed according to a schedule

    

9 The draining system and piping is in 
working order 

    

10 A sample is taken to determine total 
solids 

    

11 

Records of:     

- drying time per bed     

- thickness of sludge layer added and 
date of application

    

- climatological records (e.g. rainfall)     

- malfunctions     

MAINTENANCE (14) 

12 Good housekeeping is maintained     

13 Suitably qualified maintenance personnel 
are available if repairs are necessary

    

14 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

15 Dried sludge is adequately stored prior to 
re-use or final disposal  

    

16 Personnel have correct PPE     

Total    
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Sludge Treatment: Anaerobic digestion (13) 

Performance indicator Comments 3 2  1 

1 Level of grit and sand in the digester is 
known 

    

2 There is a schedule for filling and wasting     

3 There are no unusual noises     

4 Supernatant and sludge are withdrawn 
according to a schedule 

    

5 Pressure gauges are in working order. If 
not, how long have they been out of order?

    

6 The pressure relief device is in working 
order 

    

7 The colour of the flame is yellow with blue 
at the base 

    

8 

The following parameters are monitored 
and recorded weekly: 

    

Feed rate  
Volatile acids  

Alkalinity  
Volatile Acids/Alkalinity ratio  

pH value  
Biogas production rate  

Carbon dioxide content of the biogas  
Volatile solids reduction  

Temperature  
Volatile solids loading rate  

Hydraulic retention time  

9 Records of the gas flow rate from the 
digest to the gas holder are kept 

    

MAINTENANCE (14) 

10 Good housekeeping is practiced     

11 Records of digester cleaning are kept     

12 Suitably qualified maintenance personnel 
are available if repairs are necessary

    

13 Malfunctions are recorded and reported     

14 Downtime of equipment is recorded     

ENVIRONMENTAL and SAFETY ISSUES (15) 

15 Personnel have correct PPE     

16 Relevant safety signs are visible     

17 Sludge is disposed of according to the 
latest Sludge Guidelines 

    

Total    
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Tertiary treatment: Chemical disinfection (10) 

Performance indicator Comments 3 2 1 

1 Chemicals are being dosed. What 
chemicals? 

    

2 
The dosing equipment is in working order. 
If not, is disinfection being practiced in a 
different manner? 

    

3 

The Process Controller handling the gas 
has been trained in the correct handling 
procedures. Is the certificate (or a copy 
thereof) presented available? 

    

4 
Chlorine products are dosed - the residual 
chlorine level is being measured in the 
final effluent 

    

5 The contact tank is clean and free of algae     

6 The water use authorisation is complied 
with in terms of final effluent quality

    

MAINTENANCE (14) 

7 Good housekeeping is practiced     

8 Chemicals are safely stored     

9 Downtime of equipment is recorded     

10 A maintenance contract is in place with the 
dosing equipment supplier 

    

ENVIRONMENTAL and SAFETY ISSUES (15) 

11 Safety signs relevant to the particular 
chemical being dosed, are visible

    

12 Personnel have correct PPE     

13 Relevant safety devices are available     

Total    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

107

Tertiary treatment: Constructed wetlands (10) 

Performance indicator Comments 3 2 1 

OPERATION AND MAINTENANCE 

1 
Reeds are planted.  
What type?  
Do they look healthy? 

    

2 Reed growth is controlled using a schedule     

3 
How is reed growth controlled, e.g. 
harvesting? 

 n/a 

4 

Selective seeding and planting is 
undertaken periodically.  
How often? 
Is there a schedule? 

    

5 
Herbicidal and insecticidal treatment is 
practiced.  
Which herbicide/insecticide is used? 

    

6 If irrigation of wetland takes place, give a 
reason 

 n/a 

7 
Relevant samples are taken in accordance 
with the water use authorisation 

    

ENVIRONMENTAL and SAFETY ISSUES (14) 

8 Are the relevant safety signs visible?     

9 Personnel have correct PPE     
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Tertiary treatment: Maturation ponds (10) 

Performance indicator Comments 3 2 1 

1 Overflow is clear     

2 
Overflow is being monitored according to 
relevant conditions in the water use 
authorisation 

    

3 The banks of the ponds are protected 
against erosion 

    

MAINTENANCE (15) 

4 Good housekeeping is practiced around 
the ponds 

    

ENVIRONMENTAL and SAFETY ISSUES (14) 

5 Safety signs are up and fencing/security 
signage around the ponds is adequate

    

Total    
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Resources 

Performance indicator Comments 3 2 1 

LEGISLATIVE ISSUES (17) 

1 
The Classification certificate is clearly 
displayed or available 

    

2 The WWTW has a relevant water use 
authorisation 

    

HUMAN RESOURCES (18) 

3 
Personnel are registered in terms of 
Regulation 2834 or any update thereto 

    

4 
Staff numbers are in compliance with 
Regulation 2834 or any update thereto  

    

5 
Personnel are trained according to a 
schedule and the training schedule 
takes career development into account 

 
 
 

   

FINANCIAL RESOURCES (19) 

6 

Financial provisions are in place to 
ensure adequate stores, human 
resources and maintenance 
requirements 

    

DOCUMENTATION (20) 

7 

Various documents are available: 
 Water use authorisation 

documentation (old 
permit/licence/general 
authorisation) 

 
   

 Compliance with sludge guidelines 
-    Results of classification 

       -   Contracts as necessary 
    

8 

Records are maintained and copies are 
available at the works: 

 
   

Malfunctions  
Flow entering the WWTW  

Volume of wastewater treated (out)  
Safety meetings  

Maintenance requests  
Compliance reports  

Operational/process monitoring  

9 

Documents are displayed: 
 Compliance graphs of final effluent 

 
 

 
 

 
 

 
 

 Safety representative 
- Name and photo 
- Contact number  

    

 Emergency numbers 
- Fire brigade 
- Local police station 

    

Maintenance contact numbers  
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LABORATORY (16) 

10 Records of inter-laboratory quality 
assurance are kept 

    

11 Results are received within 24 hours     

Total    
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CHECKLIST B4 

THE QUARTERLY ASSESSMENT 
 

 

 

 

 
 
 
 

 
Rating Description 

Observation of a physical item 
(e.g. a pump, unit process) 

Notes/comment on an issue 
(e.g. documents)  

3 Major failure No/false 

2 Problematic Yes, but inadequate 

1 Ideal performance Yes/true 

 

This inspection should be undertaken quarterly once the WWTW has been 
subjected to a comprehensive inspection and/or primary assessment and has been 
deemed to be running optimally.  
 
Time required:  
 
typically an Inspector would require at least an hour in the office to prepare for the 
inspection, and at least one hour would be needed to undertake the assessment on 
site. 
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APPENDIX A 

REFERENCE DOCUMENTS  
THAT SHOULD BE ON HAND AT THE 

WWTW 
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REFERENCE DOCUMENTS TO KEEP ON SITE 
 
The following documents are guidelines for the operation of WWTW and should be kept on 

site: 

 Department of Water Affairs and Forestry (2002). An Illustrated Guide to Basic Sewage 
Purification Operations 

 WRC 1992, Anaerobic Digestion of wastewater sludges (operating guide) Report No. TT 
55/92 

 WRC 1999, Guidelines for the design and operation of sludge drying beds, Report No. 
TT 107/99 

 WRC 2002, Guidelines for the application of natural stone trickling filters, Report No. 
TT178/02 

 WISA 2002, Handbook for the operation of wastewater treatment works 

 WRC 2009, Status quo assessment of wastewater ponding systems, Report No. 
1657/1/09 

WRC 2006, Guidelines for the utilisation and disposal of wastewater sludge, Volumes 1 to 5, 

Report No’s TT 261/06-265/06. 

� Volume 1: Selection of management options 

� Volume 2: Requirements for the agricultural use of sludge 

� Volume 3: Requirements for the on-site and off-site disposal of sludge 

� Volume 4: Requirements for the beneficial use of sludge 

� Volume 5: Requirements for thermal sludge management practices and for 

commercial products containing sludge.  

For the more specialised treatment works, such as biological nutrient removal plants or 

constructed wetlands, the following documents are useful:  

 WRC 1984, Theory, design and operation of nutrient removal activated sludge 

processes, Report No. TT 16/84 

 WRC 1997, Operating Manual for biological nutrient removal, Report No. TT 83/97 

 WRC 1999, Investigation into the Application and Performance of Constructed Wetland 

for Wastewater Treatment in South Africa, Report No. 416/1/99 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

118

 

 

 

 

APPENDIX B 

HAND-DRAWN FLOW DIAGRAM 
EXAMPLE 
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APPENDIX C 

VARIOUS CONFIGURATIONS OF 
WWTWs  

THROUGHOUT SOUTH AFRICA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

121

87
87

-0
08

S
cr

e
en

s
G

ri
t

C
h

an
n

el
s

R
a

w
 

W
a

st
ew

at
er

D
e

sl
u

d
g

in
g

 t
o

S
lu

d
g

e 
D

ry
in

g
 B

e
d

s

Ir
ri

g
at

io
n

G
ra

s
sl

a
n

d

A
n

a
er

o
b

ic
 

P
o

n
d

s 
(p

ri
m

ar
y)

A
n

ae
ro

b
ic

 
P

o
n

d
s 

(s
e

co
n

d
ar

y)

A
er

at
ed

P
o

n
d

O
xi

d
at

io
n

 P
o

n
d

s

R
ec

yc
le

P
u

m
p

F
ig

u
re

 1
 (

a)
 :

 G
en

er
ic

 A
n

ae
ro

b
ic

 P
o

n
d

 S
ys

te
m

(A
er

at
e

d
)

R
e

cy
c

le

N
o

 1

N
o

 5

N
o

 3

N
o

 7

N
o

 4

N
o

 8

N
o

 2

N
o

 6

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

122

D
is

ch
ar

g
e

to
 R

iv
er

W
et

la
n

d

D
o

m
es

ti
c

F
ig

u
re

 1
 (

b
) 

: 
G

en
e

ri
c 

A
n

ae
ro

b
ic

 P
o

n
d

 S
ys

te
m

C
o

a
rs

e
S

c
re

e
n

s

P
ri

m
a

ry
P

o
n

d
 

P
ri

m
ar

y 
P

o
n

d
(N

o
t 

o
p

er
at

io
n

a
l)

A
n

ae
ro

b
ic

P
o

n
d

 1
 (

em
p

ty
)

A
n

ae
ro

b
ic

P
o

n
d

 2

A
n

ae
ro

b
ic

P
o

n
d

 3
A

n
a

er
o

b
ic

P
o

n
d

 4
A

n
ae

ro
b

ic
P

o
n

d
 5

C
l 2

P
ri

m
ar

y 
P

o
n

d
s

S
ec

o
n

d
ar

y 
P

o
n

d
s

G
ri

t
C

h
an

n
el

s

87
87

-0
09

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

123

B
yp

as
s 

M
a

n
u

al
S

cr
ee

n

M
ec

h
an

ic
a

l S
cr

ee
n

G
ri

t 
C

h
a

n
n

el
s

F
lo

w
M

et
er

D
o

m
es

ti
c

W
as

te
w

at
er

L
o

ca
l 

S
tr

ea
m

D
is

p
o

sa
l

o
n

 s
it

e

S
lu

d
g

e 
D

ry
in

g
 B

ed
s

R
e

ci
rc

u
la

ti
o

n
P

u
m

p
s

H
u

m
u

s 
Ta

n
ks

 (
4

)

B
io

fi
lt

er
s 

(4
)

P
ri

m
ar

y 
A

n
ae

ro
b

ic
P

o
n

d
 N

o
 1

P
ri

m
ar

y 
A

n
ae

ro
b

ic
P

o
n

d
 N

o
 3

P
ri

m
ar

y 
A

n
a

er
o

b
ic

P
o

n
d

 N
o

 2

P
ri

m
ar

y 
A

n
ae

ro
b

ic
P

o
n

d
 N

o
 4

P
o

lis
h

in
g

 W
et

la
n

d
C

h
lo

ri
n

e 
C

o
n

ta
ct

C
h

an
n

el

F
ig

u
re

 2
 (

a
) 

: 
In

te
g

ra
te

d
 A

n
ae

ro
b

ic
 P

o
n

d
 &

 T
ri

ck
lin

g
 F

ilt
er

 S
ys

te
m

8
7

87
-0

10

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

124

C
o

ar
se

S
c

re
en

s
G

ri
t

C
h

an
n

el
s

P
ri

m
ar

y 
S

lu
d

g
e

P
ri

m
ar

y
S

et
tl

in
g

 T
an

ks
(5

)

P
ri

m
ar

y
D

ig
e

st
e

r
S

e
co

n
d

ar
y 

D
ig

es
te

rs

D
ry

in
g

 B
ed

s

S
yp

h
o

n
s 

(2
)

S
yp

h
o

n
s 

(2
)

O
xi

d
at

io
n

 
P

o
n

d
s 

(2
)

M
at

u
ra

ti
o

n
P

o
n

d
s 

(2
)

C
h

lo
ri

n
at

io
n

P
o

n
d

B
io

fi
lt

er
s

 (
2)

S
ec

o
n

d
ar

y
B

io
fi

lt
er

s 
(2

)

H
u

m
u

s 
Ta

n
ks

(5
)

S
ec

o
n

d
ar

y
H

u
m

u
s 

Ta
n

ks
(4

)

F
lo

w
M

et
er

D
o

m
es

ti
c

D
ri

ed
S

lu
d

g
e

L
o

ca
l

S
tr

e
a

m

C
l 2

F
ig

u
re

 2
 (

b
) 

: 
In

te
g

ra
te

d
 A

n
ae

ro
b

ic
 P

o
n

d
 &

 T
ri

ck
lin

g
 F

ilt
er

 S
ys

te
m

87
87

-0
11

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

125

R
aw

 W
at

e
r

N
ig

h
t 

S
o

il

To
 A

n
ae

ro
b

ic
D

ig
es

te
rs

To
 P

ri
m

a
ry

S
et

tl
in

g
 T

an
ks

R
iv

e
r

D
is

ch
a

rg
e

D
is

p
o

s
al

o
n

 s
it

e

M
a

n
u

al
S

cr
ee

n
s

G
ri

t
C

h
an

n
el

s 
(3

)

P
ri

m
ar

y
C

la
ri

fi
er

s

B
io

fi
lt

er
# 

1
M

O
D

U
L

E
 1

M
O

D
U

L
E

 2
B

io
fi

lt
e

r 
# 

1

H
u

m
u

s 
Ta

n
k

# 
1

H
u

m
u

s 
Ta

n
k

# 
1H

u
m

u
s 

Ta
n

k
# 

2

H
u

m
u

s 
Ta

n
k

# 
2

A
n

ae
ro

b
ic

S
lu

d
g

e
 

D
ig

es
te

r

M
at

u
ra

ti
o

n
 P

o
n

d
s

(1
4)

B
io

fi
lt

er
# 

2

B
io

fi
lt

er
# 

2
A

n
a

er
o

b
ic

P
o

n
d

s
 (

2)
F

ac
u

lt
a

ti
ve

P
o

n
d

A
er

o
b

ic
P

o
n

d

N
o

 1

N
o

 2

S
lu

d
g

e 
D

ry
in

g
 

B
ed

s

F
ig

u
re

 2
 (

c)
 :

 In
te

g
ra

te
d

 A
n

ae
ro

b
ic

 P
o

n
d

 &
 T

ri
ck

lin
g

 F
ilt

er
 S

ys
te

m

87
8

7-
01

2

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

126

S
cr

ee
n

s
G

ri
t

C
h

an
n

el
s

N
o

te
 :

 P
la

n
t 

is
 d

e-
co

m
m

is
si

o
n

ed

P
ri

m
ar

y 
L

ag
o

o
n

s
(p

re
-t

re
at

m
e

n
t)

P
re

-t
re

a
tm

en
t 

P
o

n
d

s

M
at

u
ra

ti
o

n
 P

o
n

d

S
lu

d
g

e 
P

o
n

d

S
ec

o
n

d
ar

y
C

la
ri

fi
e

r

R
A

S
 r

ec
yc

le

W
as

te
 S

lu
d

g
e

 

A
ct

iv
at

ed
 S

lu
d

g
e

R
ea

ct
o

r
C

l2

F
lo

w
M

e
te

r

F
lo

w
M

et
er

In
d

u
st

ri
al

D
o

m
es

ti
c

L
an

d
fi

ll

L
o

ca
l

S
tr

ea
m

X

F
ig

u
re

 3
 :

 I
n

te
g

ra
te

d
 A

n
ae

ro
b

ic
 P

o
n

d
 &

 A
ct

iv
at

ed
 S

lu
d

g
e 

P
ro

ce
ss

87
8

7-
01

3

 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

127

G
ra

v
it

y
F

ee
d

To
 R

iv
er

L
an

d
fi

ll

C
o

a
rs

e
S

cr
ee

n
s

G
ri

t 
R

e
m

o
v

a
l

C
h

an
n

e
l

F
lo

w
M

et
er

D
iv

is
io

n
B

o
x

S
u

m
p

S
lu

d
g

e
P

u
m

p

P
ri

m
ar

y
C

la
ri

fi
er

s

A
n

ae
ro

b
ic

D
ig

es
te

rs
 #

 1
S

lu
d

g
e

 D
ry

in
g

 B
ed

s

# 
1

# 
2

# 
3

# 
4

# 
5

# 
6

# 
2

# 
3

B
io

fi
lt

er
 #

 1

H
u

m
u

s
 S

lu
d

g
e 

R
et

u
rn

#
 2

#
 3

H
u

m
u

s
 T

an
ks

# 
1

C
l 2

# 
2

# 
3

N
o

 1

N
o

 2

N
o

 3

F
ig

u
re

 4
 (

a)
 :

 G
en

er
al

 T
ri

ck
lin

g
 F

ilt
er

 S
ys

te
m

87
87

-0
14

 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

128

K
ro

o
n

st
ad

G
o

lf
E

s
ta

te

V
al

s
R

iv
er

S
cr

ee
n

s
G

ri
t 

C
h

an
n

el
s 

(4
)

F
lo

w
M

et
er

B
u

ri
ed

Te
rt

ia
ry

 C
la

ri
fi

er
s 

(3
)

S
an

d
 F

ilt
er

s 
(6

)
H

o
ld

in
g

 P
o

n
d

C
l 2

A
n

ae
ro

b
ic

D
ig

es
te

rs

P
ri

m
ar

y
 C

la
ri

fi
er

 (
3)

B
io

fi
lt

e
rs

 (
4)

H
u

m
u

s 
Ta

n
k

S
lu

d
g

e
 D

ry
in

g
 B

ed
s

F
ig

u
re

 4
 (

b
) 

:G
en

er
al

 T
ri

ck
lin

g
 F

ilt
er

 S
ys

te
m

8
78

7-
0

15

X

X
X

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

129

R
aw

 W
at

e
r

S
cr

e
e

n
in

g
s

D
ew

at
er

e
d

B
yp

as
s

S
lu

d
g

e
P

/S
ta

ti
o

n

R
A

S

R
A

S

V
o

rt
ex

D
eg

ri
tt

er
s

 (
2)

M
ec

h
an

ic
al

F
in

e 
S

cr
e

en
s

F
lu

m
e

A
ct

iv
at

ed
 S

lu
d

g
e 

R
ea

c
to

r

P
ri

m
ar

y
C

la
ri

fi
er

s
B

io
fi

lt
e

r

H
u

m
u

s
Ta

n
ks

E
m

er
g

e
n

cy
S

to
ra

g
e 

D
am

S
u

b
m

er
s

ib
le

P
u

m
p

S
ec

o
n

d
ar

y 
C

la
ri

fi
er

s

C
h

lo
ri

n
e 

C
o

n
ta

ct
C

h
an

n
el

C
l2

G
ri

t
S

u
m

p

To
 S

lu
d

g
e

P
/S

ta
ti

o
n

D
is

ch
ar

g
e

E
ff

lu
en

t

B
u

ri
ed

B
u

ri
ed

F
ig

u
re

 5
 (

a)
 :

 In
te

g
ra

te
d

 B
io

fi
lt

e
r 

&
 A

c
ti

v
a

te
d

 S
lu

d
g

e 
P

ro
ce

ss

87
87

-0
16

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

130

C
o

a
rs

e
S

cr
ee

n
s

M
e

ch
an

ic
al

F
in

e
S

cr
ee

n
s

G
ri

t
C

h
an

n
el

s

P
ri

m
a

ry
S

et
tl

in
g

 T
an

ks
 (

2)

P
ri

m
ar

y
D

ig
e

s
te

r
S

e
co

n
d

a
ry

D
ig

es
te

r

C
l 2

C
l2

S
lu

d
g

e 
D

ry
in

g
 B

ed
s

H
u

m
u

s
Ta

n
k

F
e

C
l3

B
io

fi
lt

er
s 

(2
)

S
to

ck
p

ile

C
la

ri
fi

er

R
A

S

W
A

S

C
h

lo
ri

n
e

C
o

n
ta

ct
 T

an
k

B
al

a
n

ci
n

g
 

Ta
n

k
B

N
R

 A
c

ti
va

te
d

 S
lu

d
g

e

S
a

n
d

F
ilt

er
s 

(3
)

(n
o

 s
an

d
)

A
n

a
er

o
b

ic
A

n
o

x
ic

A
er

o
b

ic

N
O

-N
 R

ec
y

c
le

3

F
lo

w
M

ea
s

u
re

m
en

t
F

lu
m

e
K

in
g

 W
ill

ia
m

s
To

w
n

M
u

n
ic

ip
al

L
an

d
fi

ll 
S

it
e

M
u

n
ic

ip
al

L
an

d
fi

ll 
S

it
e

G
o

lf
 C

o
u

rs
e

B
u

ff
al

o
R

iv
er

X

X

F
ig

u
re

 5
 (

b
) 

: 
In

te
g

ra
te

d
 B

io
fi

lt
er

 &
 A

ct
iv

a
te

d
 S

lu
d

g
e 

P
ro

ce
ss

8
78

7-
0

17

 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

131

C
o

ar
s

e
S

cr
ee

n
s

S
u

m
p

S
ec

o
n

d
ar

y
C

la
ri

fi
er

R
A

S

C
l2

M
at

u
ra

ti
o

n
 P

o
n

d

P
o

st
m

an
sb

u
rg

W
a

st
ew

at
er

L
an

d
fi

ll
S

it
e

To
 R

iv
er

F
lo

w
M

et
e

r

S
lu

d
g

e 
D

ry
in

g
 B

ed
s

W
A

S

G
ri

t
C

h
an

n
el

s 
(2

)

A
ct

iv
at

ed
 S

lu
d

g
e

R
ea

ct
o

r

A
n

o
xi

c
zo

n
e

A
er

o
b

ic
zo

n
e

S
c

re
w

L
if

t
P

u
m

p
s 

(3
)

F
ig

u
re

 6
 (

a)
 :

 B
a

si
c 

/ S
im

p
le

 A
ct

iv
at

ed
 S

lu
d

g
e

 P
ro

ce
ss

8
78

7
-0

1
8

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

132

V
al

s 
R

iv
er

K
ro

o
n

s
ta

d

C
o

ar
se

S
cr

ee
n

s
V

o
rt

ex
D

eg
ri

tt
er

M
ec

h
an

ic
al

S
cr

e
en

F
lo

w
M

et
er

R
A

S

W
A

S

S
c

re
w

 L
if

t
P

u
m

p
s

A
ct

iv
at

ed
 S

lu
d

g
e

R
e

ac
to

r

a-
re

cy
cl

e

A
n

o
xi

c
A

er
o

b
ic

C
la

ri
fi

er
s 

(2
)

C
h

lo
ri

n
e 

C
o

n
ta

ct
 T

an
k

C
l2

S
lu

d
g

e 
D

ry
in

g
 B

e
d

s

F
ig

u
re

 6
 (

b
) 

: 
B

as
ic

 / 
S

im
p

le
 A

ct
iv

at
e

d
 S

lu
d

g
e 

P
ro

ce
ss

8
78

7
-0

1
9

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

133

S
cr

ee
n

in
g

G
ri

t
C

h
an

n
el

s

B
N

R
 A

ct
iv

at
ed

S
lu

d
g

e 
R

e
a

ct
o

r

N
O

-N
 R

ec
yc

le
3

W
A

S
 P

u
m

p
s

S
e

co
n

d
ar

y
C

la
ri

fi
er

s

B
al

an
ci

n
g

Ta
n

k

R
A

S
 S

cr
ew

P
u

m
p

s

R
ec

yc
le

P
u

m
p

s

S
to

rm
o

ve
rf

lo
w

O
v

e
rf

lo
w

E
m

er
g

en
cy

 S
to

ra
g

e
D

am

A
ir

 B
lo

w
e

rs

R
A

S

B
T

P
u

m
p

s

C
l2

N
H

B
4

r

D
is

in
fe

ct
io

n
C

o
n

ta
ct

 T
an

k

R
a

w
W

as
te

w
at

er

F
e

rr
ic

G
ri

t

S
cr

ee
n

in
g

s

S
lu

d
g

e
D

ry
in

g
 B

e
d

s

S
tr

ea
m

D
is

ch
ar

g
e

M

F
ig

u
re

 7
 (

a)
 :

 A
d

va
n

ce
d

 B
N

R
 A

ct
iv

at
ed

 S
lu

d
g

e 
P

ro
ce

ss
 (

M
L

E
)

87
87

-0
20

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

134

In
fl

u
en

t
W

a
s

te
w

at
e

r

D
ig

e
s

te
r

S
u

p
er

n
at

an
t

F
il

te
r

B
ac

kw
a

s
h

 W
at

er

P
ri

m
a

ry
 S

e
tt

lin
g

Ta
n

k
M

ix
/a

n
ae

ro
b

ic
Ta

n
k

s

A
lu

m

A
lu

m

A
lu

m

R
iv

er
D

is
ch

ar
g

e

S
lu

d
g

e
C

ak
e

R
e

tu
rn

F
lo

w

S
lu

d
g

e 
D

ry
in

g
B

ed
s

S
lu

d
g

e 
D

ry
in

g
B

ed
s

G
ri

t 
R

em
o

va
l

C
h

an
n

el

P
ri

m
a

ry
S

lu
d

g
e

T
h

ic
ke

n
ed

W
A

S

W
A

S
W

A
S

In
fl

u
en

t
P

u
m

p
S

ta
ti

o
n

M
e

c
h

a
n

ic
a

l
B

a
r 

S
cr

ee
n

B
N

R
 A

er
a

ti
o

n
 T

an
ks

W
A

S
 A

er
o

b
ic

D
ig

e
s

te
rN

R
C

Y

R
A

S
 P

u
m

p

F
lo

cc
u

la
ti

o
n

B
as

in
s

D
u

al
 M

ed
ia

F
il

te
rs

U
V

 
D

is
in

fe
c

ti
o

n
C

h
an

n
el

s

S
o

lid
s 

B
le

n
d

in
g

Ta
n

k
F

il
tr

at
e

G
ra

v
it

y
 B

e
lt

T
h

ic
ke

n
er

s

B
e

lt
 F

ilt
e

r
P

re
s

s
e

s

F
il

tr
at

e

A
n

ae
ro

b
ic

D
ig

es
te

rs

F
in

al
C

la
ri

fi
e

rs

W
A

S
T

h
ic

ke
n

er
s

C
h

e
m

ic
a

l
R

ea
c

to
r 

C
la

ri
fi

e
rs

G
T

 o
/f

M

F
ig

u
re

 7
 (

B
) 

: 
A

d
va

n
ce

d
 B

N
R

 A
ct

iv
at

ed
 S

lu
d

g
e 

p
ro

ce
ss

 (
M

L
E

)

8
7

87
-0

21

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

135

S
c

re
e

n
ed

/
D

e
g

ri
tt

e
d

W
as

te
w

a
te

r

F
e

rr
ic

F
e

rr
ic

F
e

rm
e

n
te

d
 

P
ri

m
a

ry
S

lu
d

g
e

 

F
in

al
E

ff
lu

en
t

W
A

S

W
A

S

P
ri

m
a

ry
 C

la
ri

fi
e

rs
1 

- 
3

P
ri

m
a

ry
 C

la
ri

fi
e

rs
4 

- 
6

B
al

a
n

ci
n

g
Ta

n
ks

 (
2)

P
ri

m
a

ry
S

lu
d

g
e

P
u

m
p

s
 (

3)

P
ri

m
a

ry
S

lu
d

g
e

P
u

m
p

s
 (

3
)

A
n

a
e

ro
b

ic
 (

B
)

R
e

c
y

cl
e

 P
u

m
p

s
 (

2
)

0
.9

Q

0
.1

Q

A
n

ae
ro

b
ic

 (
B

)
R

ec
y

c
le

 P
u

m
p

s
 (

2
)

N
O

3
-N

 R
ic

h
 (

A
)

R
e

cy
c

le
 P

u
m

p
s

 (
3

)

N
O

3
-N

 R
ic

h
 (

A
)

R
ec

y
c

le
 P

u
m

p
s

 (
3

)

B
N

R
 R

ea
ct

o
r 

N
o

. 
1

B
N

R
 R

ea
ct

o
r 

N
o

. 
2

S
e

c
o

n
d

a
ry

C
la

ri
fi

e
rs

 1
 -

 3

S
e

c
o

n
d

a
ry

C
la

ri
fi

e
rs

 4
 -

 6

S
lu

d
g

e
E

lu
tr

ia
to

rs
 (

2
)

F
in

a
l E

ff
lu

e
n

t
P

u
m

p
 S

ta
ti

o
n

M
a

tu
ra

ti
o

n
 P

o
n

d
s

R
A

S
 P

u
m

p
s

 (
2

)

E
lu

tr
ia

n
t

0
.1

Q
0

.9
Q

R
A

S
 P

u
m

p
s 

(2
)

S
p

li
tt

e
r 

B
o

x

P
re

-A
n

o
xi

c

P
re

-A
n

o
xi

c

A
n

ae
ro

b
ic

A
n

ae
ro

b
ic

P
ri

m
ar

y
A

n
o

xi
c

P
ri

m
ar

y
A

n
o

xi
c

A
e

ro
b

ic
1

A
e

ro
b

ic
1

A
e

ro
b

ic
2

A
e

ro
b

ic
2

A
er

o
b

ic
3

A
er

o
b

ic
3

A A

A A

F
ig

u
re

 7
 (

c)
 :

 A
d

va
n

ce
d

 B
N

R
 A

ct
iv

at
ed

 S
lu

d
g

e 
P

ro
ce

ss
 (

B
a

d
en

p
h

o
)

8
78

7
-0

22

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

136

G
ra

v
it

y
 T

h
ic

k
en

e
r 

F
ig

u
re

 8
 :

 S
lu

d
g

e 
P

ro
ce

ss
in

g
 a

n
d

 D
is

p
o

sa
l 

Te
ch

n
o

lo
g

ie
s

A
er

o
b

ic
 D

ig
es

ti
o

n
 

A
ir

 B
lo

w
e

r

A
n

a
er

o
b

ic
 D

ig
e

st
io

n
 

F
il

te
r 

P
re

ss
es

T
h

er
m

al
 D

ry
in

g

P
el

le
ti

s
a

ti
o

n
 

T
h

er
m

o
-c

h
em

ic
al

T
re

at
m

en
t

A
ir

C
en

tr
if

u
g

e

B
io

g
as

C
h

e
m

ic
a

l
S

ta
b

ili
s

a
ti

o
n

B
e

lt
 P

re
s

s

S
o

la
r 

D
ry

in
g

B
ed

s

C
o

m
p

o
st

in
g

L
an

d
 A

p
p

li
ca

ti
o

n
(a

g
ri

cu
lt

u
re

) 

M
ar

in
e 

o
u

tf
al

l

L
ag

o
o

n
s

In
ci

n
er

at
io

n
 

A
ir

 F
lo

ta
ti

o
n

T
h

ic
k

e
n

in
g

T
H

IC
K

E
N

IN
G

S
TA

B
IL

IS
A

T
IO

N
D

E
W

A
T

E
R

IN
G

B
E

N
E

F
IC

IA
T

IO
N

D
IS

P
O

S
A

L

8
7

8
7-

0
23

C
h

em
ic

al

C
h

e
m

ic
a

ls
H

e
a

t

H
e

at
H

e
at

 

 

 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

137

W
as

te
 A

c
ti

va
te

d
S

lu
d

g
e

L
im

e

Tr
ea

tm
en

t 
P

la
n

t
In

le
t 

W
o

rk
s

Ir
ri

g
a

ti
o

n
D

amB
io

g
as

 
F

la
re

To
 M

ix
Ta

n
k

W
A

S
 T

h
ic

ke
n

er

S
lu

d
g

e
P

u
m

p

O
p

ti
o

n

O
p

ti
o

n

S
lu

d
g

e
L

iq
u

o
r 

C
la

ri
fi

er

S
lu

d
g

e 
P

u
m

p

 M
ix

 T
an

k

P
o

ly
-e

le
c

tr
o

ly
te

D
o

si
n

g

W
as

h
w

at
er

S
lu

d
g

e 
S

to
ra

g
e

D
ig

e
s

te
d

 S
lu

d
g

e

B
el

t 
P

re
ss

F
e

ed
 P

u
m

p
s

B
el

t 
P

re
ss

F
ilt

ra
teS
lu

d
g

e

S
lu

d
g

e
H

o
p

p
er

B
io

g
as

A
n

ae
ro

b
ic

 
D

ig
es

te
r 

#
 1

A
n

ae
ro

b
ic

 
D

ig
e

st
er

 
# 

2

P
ri

m
ar

y
S

lu
d

g
e

D
ig

e
st

er
S

u
p

e
r-

n
a

ta
n

t

To
 R

ea
c

to
r

S
lu

d
g

e 
F

er
m

en
te

r
N

o
 1

S
lu

d
g

e
S

lu
d

g
e

 
F

er
m

en
te

r
N

o
 2

C
l2

F
ig

u
re

 9
 :

 T
h

ic
k

en
in

g
, D

ig
e

st
io

n
 a

n
d

 D
ew

at
er

in
g

 o
f 

S
lu

d
g

e

87
8

7-
02

4

 
 



Guideline for the inspection of wastewater treatment works 
___________________________________________________________________________ 

 
 

138

 
 
 

 

 
 
 
 
 
 
 
 
 

APPENDIX D 

A SIMPLE METHOD TO ESTIMATE 
THE FLOW INTO A WWTW 
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ESTIMATING THE FLOW TO A WWTW 
 

 Pace out and mark a length (l) (e.g. 2 metre (2 m)) along the straight channel 
 Measure the depth (d) of the channel in metres (m) 
 Measure the width (w) of the channel in metres (m) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Calculate the volume:                                                                   
 
 
 

 
 
 

 
 Take a leaf and drop it into the channel 
 Time in seconds (s) of how long it takes for the leaf to move the 2 m distance 

in the channel 
 Calculate the flow rate in litres per second (ℓ/s) where: 

 
 

 
 
 

 
 
 

Remember: 1 m3 = 1 000 ℓ 

Volume (m3) = (l) x (w) x (d)  

Flow (ℓ/s)  =    Volume (ℓ)______________ 
      Time taken for the leaf to move 2 m (s) 
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How to convert ℓ/s to Mℓ/d 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The basic calculation to convert ℓ/s to Mℓ/day: 
 

Example: What volume is entering the WWTW per day if the flow meter records a 
volume of 25 ℓ/s? 

 
There are 86 400 seconds in a day (60 seconds per minute x 60 minutes per hour 

x 24 hours per day), so: 
 

25 ℓ/s x 86 400 s = 2 160 000 ℓ/day 
 

Also: 1000 litres (ℓ) = 1 kilolitre (kℓ) and 1000 kilolitres (kℓ) = 1 Megalitre (Mℓ) 
Therefore, 1 000 000 ℓ = 1 Mℓ 

 
So that: 2 160 000 ℓ/day = 2.16 Mℓ/d 

1 000 000 ℓ/Mℓ 
 

EXAMPLE: 
           
Length of channel measured (l)  = 2 m 
Width of channel (w)  = 0.8 m (800 mm) 
Depth of channel (d)   = 0.3 m (300 mm) 
Time taken for leaf to travel 2m  = 6 s 
 
Therefore, Volume = (l) x (w) x (d) 

= 2 m x 0.8 m x 0.3 m  
   = 0.48 m3  

 
And since 1 m3  = 1 000 ℓ,  
then 0.48 m3 = 480 ℓ 
 
So, Flow (ℓ/s)  =   Volume (ℓ)____________ 
      Time taken for the leaf to move 2 m (s)  
 
  = 480 ℓ 
        6 s 
 
  = 80 ℓ/s 
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APPENDIX E 

EXAMPLE FOR RECORDING WATER 
QUALITY COMPLIANCE 
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Example of a typical graph to present water quality results 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The results can even be recorded by hand on a piece of graph paper. See the example 
below. 
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APPENDIX F 

NORMS 
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Raw Wastewater Concentrations 
 
Parameter (mg/l) Weak Strong Typical Design 

COD 500 800 750 

TSS 250 400 350 

TKN 50 80 70 

TP 8 15 12 
 
Sludge Volume Index (SVI) 
 
Parameter (mL/g) Bad Good Best 

SVI > 150 100-150 < 100 
 
Mixed Liquor Suspended Solids (MLSS) 
 
Parameter (mg/l) Winter Operations Summer Operations 

MLSS 3000 - 4500 2500-3500 
 
Effluent Discharge Qualities 
 
Parameter General Limit Special Limit Typical Large 

Metro Limits 

Chemical Oxygen demand 
(mg/l) 

75 30 55 

pH 5.5-9.5 5.5-7.5 6.0-7.5 

Ammonia (mg/l) 6 2 2-3 

Nitrate (mg/l) 15 1.5 6-8 

Suspended Solids (mg/l) 25 10 10 

Free Chlorine (mg/l) 0.25 0 0 

Ortho-Phosphate (mg/l) 10 1.0 1.0 

Faecal Coliforms (per 100 
ml) 

1000 0 0 

Electrical Conductivity 
(mS/m) 

70  50 50 
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Anaerobic Digestion 
 
Parameter (mg/l) Typical operational guidelines for mesophilic 

digestion 

Sludge feed Sludge concentration of 5% total solids 

Temperature control Uniform temperature in the range 32-37°C (as close to 
35°C) 

pH control pH 7-7.5 

Solids retention time 
(SRT) 

15-25 days 

Volatile Acids Typically in the range 50-300 mgℓ-1 as acetic acid 

Alkalinity Typically in the range 2 000-3 000 mgℓ-1 as CaCO3 

Volatile acids/total 
alkalinity ratio 

Should be < 0.3 
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