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RECYCLING OF FILTER BACKWASH WATER IN DRINKING WATER

TREATMENT PLANTS

conventional treatment plants, employ the following four-unit processes: coagulation,

flocculation, sedimentation, and filtration. The coagulation and rapid mix process usually has

a short reaction time and is followed by the flocculation process. The flocculation process

forms floc, which then settle in the sedimentation basin. Periodically, accumulated solids

from sedirnentation basins are removed. Solids can either be disposed to the sanitary sewer,

discharged to a sewer or surface water (this option requires a discharge pennit), or thickened

and possibly dewatered, with ultimate disposal to a landfill or land-application. Particles not

removed by coagulation, flocculation, and sedimentation are typtcally removed by the filters'

Typical conventional ffeatment system with potential recycle stream origin hcations are

shown in Figure 1. These recycle streams are:

' Spent filter backwash water;

. Thickener supernatant (sometimes referred to as sludge thickener supernatant); and,

' Liquids from dewatering processes'
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Figure 1. Example conventional Filtration system with Recycle

ZLD technology details
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1. Spent Filter Backwash

Spent filter backwash is generated when water is forced through the filter, counter to

the flow direction used during treatment operations. This action cleans the media by

dislodging accumulated particles, including microorganisms, captured by the filter media.

Consequently, the resulting spent filter backwash contains particles trapped in the filter

during treatment operations, including particles produced from coagulation and various

pathogens. The practice of recycling may reintroduce these particles into the treatment

process. Spent filter backwash water typically averages 3Yoto 6Yo of total plant production.

2. Thickener Supernatant 
.*

Thickener supernatant is the decanted clear water that exits a sludge thickening basin

after gravity settling. Some plants recycle the supernatant from the thickener. Depending on

whether the thickener is operated in a batch mode or a continuous mode, the supernatant can

be recycled to the plant intermittently or continuously. Some plants combine the flows from

several plant processes prior to thickening. The flow entering gravity thickeners primarily

consist of sedimentation basin sludge but can also include spent filter backwash and flows

from dewatering devices. Factors affecting the quantity of thickener supernatant produced

include:

The raw water quality;

The quantity of residuals produced (dependent upon the raw water quality,

coagulation scheme, and the sludge collection/removal efficiency);

The level of treatment provided to thickener influent flows; and,

The volume of the spent filter backwash (if spent filter backwash is discharged to the

thickener).

3. Liquids from Dewatering Processes

The,liquids rernoved from sludge, by mechanical or other means, are referred to as

liquids from dewatering processes. In mechanical dewatering processes, drinking water plants

often use belt presses, centrifuges, filter presses, vacuum presses, and other similar sludge-

concenffating equipment. Sludge can also be dewatere{ h u sludge dryittg bed. Sludges are

dewatered in order to reduce their volume, which facilitates handling and disposal. The

volume of the dewatering liquid depends on the volume and solids content of the thickened

sludge fed to the dewatering devices.
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Operational Considerations and Modifications

There are operational considerations and modifications that can be employed by water

systems to minimize the impacts that the recycle of process flows and backwashing practices

have on treatment. They all may not be appropriate for any given system; however, they have

been proven appropriate in site specific situations. Operational considerations that systems

may investigate include the following:

modifications or increased filter run times;

treatment train.

Each operational consideration is site-specific and pilot- or full-scale testing is

recommended prior to plant operations.

Adjust Chemical Feed Practices During Recycle Events

Some plants have successfully tracked influent changes by streaming curent

readings , zetapotential readings, or other means and adjusted the chemical feed rate and type

accordingly dwing recycle events. Jar testing prior to any rnodifications will be important to

identify the type and amount of chemicals that perforrn best when recycle streams are

introduced to the plant. Most systems will want to develop a Standard Operating Procedure

(SOP) to assist operators with proper chemical feed operations during recycle events. Also,

maintaining the recycle stream flow at a certain percentage of the total plant flow may be

essential to, properly implement this operational modification without major plant upsets.

Equalization of the recycle stream may be necessary to maintain the target recycle

porcentage.

Operators are able to adjust coagulant feed rates to compensate for influent water

quality variations such that finished water is not affected during recycle. In addition, A

polymer" feed system may need to be installed for successful treatment to the spent filter

backwash clarifier to increase sedimentation of the spent filter backwash prior to recycl.ing.
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Equalization

Equalization of recycle streams can be provided to help reduce the impacts of recycle

streams on plant processes. Equalizatron consists of providing storage or detention of the

recycle stream and returning the recycle stream at a rate different than the generated rate.

Flow equalization provides hydraulic stabilization that can help to maintain optimal finished

water quality. Equalization of recycle streams can provide the following benefits:

basins, filters, and other treatment units. *

backwash than at the end of the baclsrash process. Equalization can allow the spent

filter backwash to be mixed (if mixing is provided in the equalization basin) and of a

more consistent quality, in addition to controlling the flow. A more consistent recycle

stream, both in quantity and quality, will allow for consistent chemical feed operation.

provided) by reducing the peak recycle stream flow.

The following options were selected for final design proposal and are presented in

Figure 2.

Additional treatment of recycle streams may be appropriate to reduce risks of

microbial contamination and optimize the operational perforrnance of the system.

Treatment processes for recycle streams that are properly designed and operated can

reduce levels of microbes, contaminants of concern in recycle streams. Treatment processes

can also be designed and operated to remove other contaminants, such as solids, particulates,

disinfection by-product (DBP) precursors, total organic carbon (TOC), aluminum, iron, and

manganese. "These contaminants can create aesthetic and health issues in the finished water if
not removed from recycle sffeams.

D
ra

ft 
#1

0 
of

 F
ile

 K
W

A
/W

A
S

C
O

N
/A

E
E

II/
N

G
T

 O
A

-2
4/

20
21

 A
pp

ro
ve

d 
by

 C
hi

ef
 E

ng
in

ee
r 

(S
ew

er
ag

e,
P

P
D

 &
 W

as
co

n)
 o

n 
18

-J
ul

-2
02

2 
11

:0
1 

A
M

 -
 P

ag
e 

5
D

ra
ft 

#2
0 

of
 F

ile
 K

W
A

/J
B

/L
A

1/
O

A
 2

4/
21

/N
G

T
 A

pp
ro

ve
d 

by
 L

aw
 O

ffi
ce

r 
on

 1
9-

Ju
l-2

02
2 

11
:4

4 
A

M
 -

 P
ag

e 
6

4



ftilnryw%* Sedimentatron

Disinfeetanl

To
Custorners

Filte.r-to-Waste\

Flash Mlxing

Gravky
ThickenerFlate &

Frarne
Fress

:
att
ftt
{lt
(?

Gravity
Thickener

co{
ra ;F

ga

€qualizalicn
Tanks

Equalization
Tanks

Figure 2. Proposed Treatment Methods for Recycle Streams at the Drinking Water
Treatment Plant

Evaluating Treatment

The evaluation of the treatment processes used for recycle streams or evaluating the

need for treatment is an important process. The following checklist can be used to conduct

the evaluation:

r' Compare finished water quality during periods of recycle to periods when recycling is

not occurring. Contaminants of concern are microbes, DBP precursors, TOC, iron,

aluminum, and manganese. Other water quality parameters that could be examined

are pH, furbidity, particle counts, and taste and odour. If contaminant concenhations

increase during recycle events as compared to periods when recycling is not

occruring, then treatment (or improvements to existing recycle stream treatment

processes) may be warranted. Also, if treatment technique violations or maximum

cohtaminant level (MCL) violations occur during recycle events, then treatment (or

improvernents to existing recycle stream treatment processes) should seriously be

considered.D
ra

ft 
#1

0 
of

 F
ile

 K
W

A
/W

A
S

C
O

N
/A

E
E

II/
N

G
T

 O
A

-2
4/

20
21

 A
pp

ro
ve

d 
by

 C
hi

ef
 E

ng
in

ee
r 

(S
ew

er
ag

e,
P

P
D

 &
 W

as
co

n)
 o

n 
18

-J
ul

-2
02

2 
11

:0
1 

A
M

 -
 P

ag
e 

6
D

ra
ft 

#2
0 

of
 F

ile
 K

W
A

/J
B

/L
A

1/
O

A
 2

4/
21

/N
G

T
 A

pp
ro

ve
d 

by
 L

aw
 O

ffi
ce

r 
on

 1
9-

Ju
l-2

02
2 

11
:4

4 
A

M
 -

 P
ag

e 
7

5



Perform a similar process as previously described on individual treatment unit

processes in the main treatment train for more information on how individual units are

being impacted during recycle events.

Examine flows and hydraulic loading rates during periods of recycle events. Make

sure that hydraulic surge, plant capacity exceedance, and/or hydraulic loading rates of
individual treatment units in excess of design rates are not occurrins.

As a system considers treatment options fbr recycle streams. the lbllowing items

should be considered:

calculations can be used to determine residual stream loading rates. 'l'l-re liquid and

solid residual stream quantities (peak and overall volume) should be obtained to

properly size treatment units.

a reduction in the required treatment unit loading rates.

key.

Waste sludge in brick production.

The water treatment plant sludge is extremely close to brick clay in chemical

composition. So, the sludge could be a potential substitute for brick clay. The water treatment

process generates a sludge that must be disposed of in an environmentally sound manner. The

sludge generated in nost of the treatment systems around the world is discharged into thc

nearest watercourse, which leads to accumulative rise of Aluminium concentrations in water

and human bodies. This practice has been linked to occurrence of Alzheimer's disease.

Among all disposal options, the.use of sludge in producing constructional elements is

considered to be the most economic and environmentally sound option.
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