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» Acids and Caustic wastes

= Qils, Fats and Greases

w Food products containing protein

= Domestic sewage I

= Disinfection agents Q$Q§§\°

= Some wastewater froi the Water Treatment Plant
S

&

&
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m The Raw Wastewater Inlet Collection Sump
= The Balancing Tank

= pH Control

m The Biological Treatment Stage

w Surplus Sludge Removm@’énd Thickening

» Sludge De- watermg&aﬁd Disposal (Currently the
Sludge is being cqmposted)

= Wastewater Streams generated within the
Treatment Plant

» The Treated Effluent

Wyeth GE;‘QFUA
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m Receives Wastewater discharges from the factory
m Removes Coarse Material using a manual screen
= Removes a part of the floating solidified fats using

&

a fat removal system &

m Contains the forward feg@o‘pumps which transfer
the wastewater to thg@%lancmg Tank

= Imparts a degree @moolmg to the incoming
wastewater stre@gms which can be > 40°C

m Emergency Storage Tanks are also present and
are used for the collection of evaporator spills

Wyeth G-E;‘QFUA
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m To assist in the “smoothing” out of hydraulic loads

m To assist in the “smoothing” out of Organic loads

&b
m To ensure that the contents de‘rot generate odours
WO &
&

= To ensure that the neutr@l@a’[ion chemicals used for pH correction
are fully mixed within the tank contents

&

m To assist in the cooling of the incoming wastewater

m To provide adequate storage capacity to cater for large quantities of
effluent coming from the factory

Wyeth VEPLIA
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- The pH of a Wastewater describes the Acidity or Alkalinity. Pure Water
has a pH = 7. If the pH is less than 7 we refer to the wastewater as
being Acidic; if it is greater than 7 we refer to it as being Alkaline or
Caustic

\\?9’
- For most of the time, the Wastewaterggﬁﬁlng from the factory has a pH
greater than 10. However, when Ac(;d;l% used to clean vessels in the
factory (e.g. Nitric Acid), the pH gajae?drop to 4 or even lower

@
\0&&\

o* «\q
-> In order for the Biological prg@ess to function correctly, the pH must be
within a pre-set band befgr% the wastewater leaves the Balancing Tank.
Normally this band is between 6.5 and 7.5. In order to achieve this, it is
necessary to control the pH in the Balancing Tank by using either

Hydrochloric Acid or Caustic Soda

Wyeth VEPLIA
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- The Biological Treatment Stage is one of the most important unit stages in the
entire Wastewater Treatment Plant. The simplest way to understand what is
occurring is to compare the process with a living creature. A living creature
requires food to survive. As it consumes the food, it grows and produces wastes.
If the food it eats is toxic, it can die. The creature also requires Oxygen to
survive; if it does not get enough oxygen, it will dge If it gets too much Acid or
Caustic, it will also die 5

In the Wastewater Treatment BIO|OgIC%|Q age, we have a mixture of Bacteria
growing (referred to as Sludge). For\{ﬁese Bacteria to grow, they need a food
source, Oxygen and a suitable pl:k‘%&%ey also require supplemental Nutrients
such as Nitrogen and Phosphorﬁpﬁ\é Failure to provide these, could result in their
demise or the growth of otherés‘pemes which will not perform as we want them
to.

The optimum conditions for Biological Growth are when the BOD:N:P ratio is
100:5:1. On account of the variations in Raw Wastewater, management of
these parameters has to be conducted on a daily basis.

Water
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- The Wastewater Treatment plant biological stage consist of two large
Aeration Tanks. The system is referred to as an SBR (Sequencing
Batch Reactor). Currently, on account of reduced organic loading from
the factory, only one tank is necessary.

o’g"
- Each of the Aeration Tanks is equpe\Q yﬁth an internal, floor mounted

Jetting system, externally mounted ﬁg%lrculatlon Pumps and Air
Blowers. o

-» The Re-circulation pump taléé@ effluent from within the tank and re-
circulates it through the Jeﬁlng system. Air from the Air Blowers
transfers air to the Jettlng system where it mixes with the re-circulated
effluent to form small air bubbles. The latter supplies the Oxygen
necessary for the Bacteria to grow. The re-circulation pump ensures
that the contents of the tank are fully mixed

Wyeth @&m
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-» The Aeration system operates on what is referred to as Cycle
times. In a typical 6 hour cycle we have the following stages:-

FILL, REACT, SETTLE, DECANT, DESLUDGE, IDLE

A 30 min. period where effluent from the Balancing Tank is pumped into the
Aeration Tank. During this period, no m|X|ng$8r aeration occurs.
(Unmixed Anoxic Fill mode) & @

A 30min. period where effluent fronyt@;é Balancing Tank is pumped into the
Aeration Tank. During this perlod@%ﬁxmg occurs but no aeration occurs
(Mixed Anoxic Fill mode) &éﬁ\o

A 210 min. period where nqﬁi&ﬁjent is pumped into the Aeration Tank but
Mixing and Aeration take pLa%e (React mode)

A 50min. period with no ﬁ@ratlon and Mixing (Settle mode)

A 30min. period where clear effluent at the top of the Aeration Tank is
removed (Decant mode)

A 10 min. idle time where nothing occurs (ldle Mode)

-» N.B. Cycle times can be altered to suit operating conditions

Wyeth VEQLIA

EPA Export 09-11-2011:03:58:54



IDLE STAGE
AND DESLUDGE

REACT STAGE

Wyeth

SETTLE STAGE

MIXED FILL

DECANT STAGE
AND DESLUDGE

VEOLIA

Water

EPA Export 09-11-2011:03:58:54



- What is happening during the different stages of the Aeration
Cycle?

= Before we start filling the Aeration Tank, we have a Tank that is full

of different species of Bacteria (referred;to as Mixed Liquor). Each
species has to perform a specific fun@ﬁon and in order to ensure
that this occurs we have to crea;p\%{“fe correct environment.

QO

We have also to ensure th%ﬁ'ne Bacterial population present is
capable of reducing the émount of Organic Matter, Nitrogen and
Phosphorous that is pgoesent in the wastewater in order to meet the
E.P.A. discharge staridards.

The following slide explains what is occurring during the different
stages.

Wyeth VEPLIA
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- Unmixed Anoxic Fill mode:

® A species of Bacteria known as De-nitrifiers, break down a form of
Nitrogen known as Nitrate. This Nitrate comes from two mains sources
- Ammonia formed during the React stage and Nitric Acid used in the
factory .

&S

-> Mixed Anoxic Fill mode: oo
'S

® Continuation of above where N@fg@ is converted into Nitrogen gas.

- React mode:

® During this mode, two ma‘?@ﬁypes of bacteria are in operation -
Heterotrophes which bfe@k down the Organic matter and Nitrifiers. The
latter break down theﬂsrotem Nitrogen present in the wastewater into
Nitrate Nitrogen which is removed during the Anoxic Fill modes

-» Decant Mode:
® During this mode, clear effluent is removed from the Aeration Tank

- Idle mode:
® A period where nothing occurs.

Wyeth VEQLIA
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-» In order that the species of bacteria responsible for breaking
down the Organic matter can perform, they require readily
available nutrients e.g. Phosphorous and Nitrogen.

® In the Askeaton Wastewater Treatment plgm there is an adequate amount

of Phosphorous available; o‘?jo &
o& e
= However, there is not a readily %ble source of Nitrogen. In order that
this latter source can be proy , it is necessary to dose a chemical called
Urea. \QOQ
m This is introduced in g&:ontrolled manner during the Anoxic fill stage.
OO

® In order to reduce the Phosphorous levels in the Final Effluent provision
was made for the introduction of another chemical, Ferric Sulphate.

= However, it has been shown that the existing treatment plant can reduce the
Phosphorous to satisfactory levels without the use of this chemical

Wyeth Vi
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-» The quantity and age of the Bacteria present in the Aeration
Tank has to be controlled. These are also very important factors
in the control of the overall biological process. The quantity is
usually controlled by what is known as the F:M ratio which is
simply the ratio of Food to Bacterial mgés

® The age of the bacterial populatias, qgéeferred to as the Sludge Age, is
very important in the correct ogéjea?lon of the Treatment Plant.

® The quantity of Sludge preg@?@t in the Aeration tank is referred to as the
M.L.S.S. It is normally h@te“(iﬁ‘t between 3000 and 4000mg./!

o«\

- When the bacteria consugﬁe a food source, they multiply in
numbers. i.e. the amogrﬁ of Sludge produced, increases. It is
therefore necessary to remove this Sludge on a frequent basis.

® This exercise is conducted by withdrawing sludge from the Aeration
Tank during the Idle, Decant or Settle stages and pumping it to a
further treatment stage called Sludge Thickening.

Wyeth VEQLIA

EPA Export 09-11-2011:03:58:54



- Sludge Thickening is a process which receives surplus sludge from the
Aeration Tank (referred to a Waste Activated Sludge - W.A.S.) and
thickens it from ca. 7000mg./ | (0.7%) to 20,000mg./ | (2%).

-» The sludge enters a diffusion drum within the Picket Fence Thickener.

The Sludge starts to settle and consolidate at the base where it

¢°

reaches a concentration of ca. 2%. Q
\

- The liquid at the top of the tank ovegﬁg%s weirs and flows by gravity
into a further tank which is referrg@&% as the Filtrate Buffer Tank.

- The Thickener is fitted with a e@?ﬁral drive unit which is attached to
“picket fences” and floor mo@pﬁed scrapers.

® The function of the plc[@t fence” is to ensure that any gasses formed within the
sludge are released. Failure to release these gasses could result in sludge
floating on the surface.

® The function of the floor mounted scrapers is to scrape the thickened sludge into a
central hopper from where it can be pumped out to the next De-watering stage.

Wyeth VEQLIA
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The main function of the Sludge De-watering stage is to concentrate
the Sludge produced in the Thickener to the highest possible
concentration.

® The lower the concentration, the higher the transport costs for disposal.

In order to de-water the sludge, it is necessary to use another chemical
which is called a Polymer (Polyelectrolytef

® This chemical assists in joining the s}@g@ particles together making them larger
and also making it easier to remoxge s@rplus water.

The De-watering system used gtﬁe Askeaton Wastewater Treatment
Plant uses a Filterbelt PressQo« &

® There is an additional MQbiTe unit also present which is used in the event of large
quantities of Sludge bg;?@ produced.

The basic steps involved in the De-watering on a Filterbelt press are
detailed on the following slide

Wyeth VEPLIA
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Transfer of the Thickened Sludge from the Thickener to the
Filterbelt Press at a controlled pumping rate.

Conditioning / mixing of the Sludge with Polymer.
® The Polymer must be dosed at a controlled rate.

Transfer of the mixed Sludge to the Gr&vlty De-watering stage of
the Filterbelt Press. S

® This ensures that most of the vg«é’ﬁe"r drains away through the Filter cloth

material, before entering the E’Eéssmg zone (squeezing).

During passage through the&?Tessmg zone the sludge is
conveyed between two Péilyester Filter Cloths which rotate
around a series of roIIers As the sludge is squeezed, surplus
water is expelled. Wheéh the Sludge emerges from the Filter
Cloths, it is scraped off and conveyed to a skip for disposal.

In order to prevent the Filter Cloth material from blinding, a belt
spray wash system is kept in continuous operation.

® All wastewater produced during the pressing operation is collected in a
Filtrate Sump and pumped to the Filtrate Buffer Tank

Wyeth VEPLIA
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-» To ensure that optimum performance is obtained from the De-
watering process, it is essential that the following points be
observed:-

= The concentration of the Sludge in the{ﬁ&hlckener should be known

m The Flow rate from the Thlcken%ﬁﬁhe Filterbelt Press should be
known Q«QQ&*

The Polymer should be ma@eﬁﬁp correctly
The exact Polymer conc@mratlon should be known
The exact output of th@?‘fbolymer metering pumps should be known

The Filterbelt Spray Nozzles should be clean and operating at the
correct water pressure

Wyeth VEPLIA
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-» Filterbelt Presses are usually designed on two main principles -
Hydraulic Throughput and Solids Loading. Examples of
operating problems are detailed a follows:

= |f water is pumped onto the belt at too hfgh a rate, it may not be

able to filter through the filter cloth faﬁ enough and will result in
flooding. %\

If the amount of solids prese@giﬁ the Thickened Sludge is too high
and the flow rate is also tQ@Aﬁlgh flooding will also occur.

An incorrect Polymer chs‘% could result in flooding - if it is too low
blinding of the belt ma;t@rlal with sludge particles could occur; if it is
too high, blinding of the belt could also occur due to Polymer
blocking the filter cloth spaces.

A failure in the belt washwater system or too low a water pressure
can also cause flooding

Wyeth VEQLIA
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m Too low a Filterbelt speed rate could also cause flooding

m Over-tensioning of the belt could pre\é@ﬁ%t water from filtering which
results in flooding. S

o
= A wet sludge indicates thatgﬁsé operational parameters mentioned
in the previous slide have@%)t been optimised. N.B. It is also
possible that the naturgcbf the Sludge (Bacteria) has changed.
Some sludges are vefy difficult to de-water. It may be necessary to

change the Polymer type.

Wyeth VEPLIA
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-» There are two main Wastewater Streams generated within the
treatment plant:-

® Overflow from the Picket Fence Sludge Thickener
® Filtrate and washdowns from the Filtegbglt Press

= Both of these streams are trar%sfé?}ed to the Filtrate Buffer Tank.
The first one flows by gravyi\a’ﬁd the second one is pumped.

&
&
S

= Since both of these stredms contain Sludge and Organic matter,
they must be treated" Treatment is carried out by pumping the
Wastewater from the Filtrate Buffer Tank to the Aeration Tank

during it’s normal fill cycle.

Wyeth VEPLIA
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m The Treated Effluent decants from the Aeration Tank during the
decant stage of the cycle and enters the Treated Effluent Tank.

» From this tank, the Effluent is pumped to a 50m3 Break Tank
located adjacent to the Sludge De-watering building and then flows
by gravity down Cascade steps agg é@ﬁ}o the Estuary.

e
m The reason for the 50m3 Brg@iﬁ;ank is to provide a water supply
for washing the Filterbelt Press.
N

S
&

m The reason for Cascaﬁfe steps is to impart some aeration (Oxygen)
into the Effluent before it enters the Estuary.

Wyeth VEPLIA
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-» In order to understand how the Wastewater Treatment plant is

performing, it is essential that certain parameters, throughout the unit
treatment stages, are regularly monitored. We must know the nature of
the food source for the bacteria growing in the Aeration Tank. It is for
this reason that composite samples of the E;fluent inside the Balancing
Tank are taken and measured on a daily gfa&s

X\
SEE

Likewise, we need to know how u@%actena are behaving inside the
Aeration Tank and also what sﬁfaéles are present. It is for this reason
that we measure a number dtc@arameters within the Aeration Tank and
also view the bacterial popéufatlon using a Microscope. The latter is a
very useful tool in detectihg potential problems well in advance of their
occurrence therefore permitting an early intervention.

Wyeth VEPLIA
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- The main sampling locations and testing conducted are
summarised as follows:-

m Balancing Tank —

® Alkalinity, pH, Soluble and Insoluble C.O. D@S&S B.O.D., Ammonia Nitrogen,
Nitrate Nitrogen, Phosphorous ,z@
O

0\0«
m Aeration Tank — <
® M.L.S.S.during react stage, SlLL 16Se ettleability, Bacterial Population, M.L.S.S. at

the end of Settle stage s

<\~0

= Final Effluent (ex Aerathzer@*l'ank)
® This is monitored daily g@? Ammonla Nitrogen and S.S

m Final Effluent (dlscharge to the Estuary)-

® Flow (m3), Alkalinity, pH, Soluble and Insoluble C.O.D., S.S., B.O.D., Ammonia
Nitrogen, Nitrate Nitrogen, Phosphorous

Wyeth VEQLIA
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-» Periodically, the following analyses are conducted:-

m Balancing Tank - Total Kjeldahl Nitrogen (T.K.N.); this is a measure
of the Organic Nitrogen which includes Ammonia Nitrogen but
excludes Nitrate Nitrogen

oosa
m Picket Fence Thickener- Thlckened Sfudge concentration

m Filterbelt Press - De- watered §‘I§ﬁge concentration

= Final Effluent - Qils, FatsaﬁETGrease (OFG), Toxicity

\o
&

&
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- Forward Feed Pumps within this Sump transfer the Raw
Wastewater to the Balancing Tank. The main Control Item within
this Sump is Level. The level in the sump is monitored and
controls the operation of the Pumps within two main bands:-

VEOLIA
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There are numerous Controls and Monitoring points within the
Balancing Tank. The Control of the operation is carried out by a PLC
(Programmable Logic Controller) which will be referred to later in this
presentation. Some of the important ones are detailed as follows:-

&
® Level Monitoring: The Level of qugg. gfﬁéthe tank shows us how full the
tank is (expressed as %). The lo,geyé is also used to enable the shut-
down of the Venturi Aerator%diﬁz&he event that the minimum level is
reached. (We do not wantthe’Aerators to operate below a certain

level). There is also anQeéQﬁﬂ%rgency High level which when reached,

initiates an alarm. &°
&

&
® Control of the Venturi Aerators: Under normal plant conditions, 2 No.
diagonally opposite Aerators are operational. These commence

operation, once a pre-set start level has been reached (above cut-out
level).
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= During the operation, the Dissolved Oxygen (D.O.) and pH are

monitored. If the pH is not within the pre-set limits, additional Aerators
are automatically brought into service. This event can also occur when
the D.O. level is below a pre-set level. If the D.O. level is too low (<
0.5mg./l) one could generate unpleasant odgurs The “key” parameter
for being in a position to transfer effluent gﬁbm the Balancing Tank to
the Aeration Tank, is the pH wrespeg,j&iéof the D.O. level. Failure of
one or more Aerators initiates an @%ﬁn The control sequence has the
facility to bring an additional Aeg&t@r on line in the event of a failure of
RO
another unit (assuming that aslﬁﬁ)ur units are not operational)

f
The D.O. is monitored by“means of a D.O. Probe which is suspended in
the middle of the Balancing Tank. It is important that this probe is kept
in a clean state otherwise false readings can occur which could impact
on the operation of the Aerators. A low D.O. level also initiates and

alarm.

Wyeth @&m

EPA Export 09-11-2011:03:58:54



- The pH is monitored by means of a pH probe which is located inside a
high level Sample Chamber at the top of the Balancing Tank access
stairs. This sample chamber is fed by pumps which take their sample
from near the base of the tank, close to the point where effluent is
transferred to the Aeration Tank. It is essengal that this probe be
regularly maintained since the pH is one gﬁ‘)the most critical parameters
in the entire process. If the pH is out “the pre-set limits, an alarm will
be initiated and no forward feed WQL#F e permitted to go to the Aeration
Tank. The pH also controls the A@fd and Caustic Metering pumps.

R

QZOQA‘\

- Composite Sampling: Theqd%uly Composite Sample from the Balancing
Tank is taken from the s&me Sample Chamber that is used for the pH

monitoring.

- Temperature is also monitored in the Sample Chamber
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- When the Aeration Cycle calls for the Fill to be initiated, assuming that
the pH is within the pre-set limits (6.5 — 7.5), and the level of liquid in
the Balancing Tank is not below the Aerator cut-out level, the Forward
Feed Pump starts and at the same time, a Flow Control Valve opens.
Flow is monitored by a Flowmeter located dgwnstream of the Flow
Control Valve. If flow is sensed, then the @?eratlon Fill cycle can
proceed. If no flow is sensed, an alar «f% initiated and the Cycle stops.
The function of the Flow Control Valy@ is to maintain a pre-set, constant
flow to the Aeration Tank. &§;\°

9

0%
S &
Qoo®

- On the passage of the efflgsent from the Balancing Tank to the Aeration
Tank, Urea is dosed. Thé” Urea is dosed at a fixed feed rate for a fixed
period of time. The dose is applied based on so many Litres of Urea
Solution per m3 of Wastewater to be treated. This task is carried out by
inputting the Urea pump run time.
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- The operation of the entire Aeration Cycle is fully automatic and is
controlled by a PLC (details of this will be covered later). The main
Monitoring systems used in the Aeration Tank are the following:-

m D.O. (Dissolved Oxygen):

® This is one the most critical parameterg&?ﬂ the Treatment Plant. The
maintenance of the D.O. probe, oggﬁegular basis, is essential to the
correct functioning of the Biologi€at process. If a faulty probe is giving
an incorrect reading (e.qg. it isQ{géding the normal setpoint level ca. 2 —
2.5mg./ when in fact it is v@f&élow) this could give rise to a non-
compliant Final Efflueng&ﬁ&m time to time, when heavy Organic Loads
enter the Aeration Tangﬁt may be necessary to increase the Aeration
Cycle duration in org@r to enable full treatment to take place. A failure
to achieve the corréct D.O. within the requisite Aeration Cycle period
will initiate an alarm.

= pH:
® This is used for monitoring purposes only
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m Level:

® Similar to the Balancing Tank, Level monitoring is used to indicate the
level inside the Aeration Tank. It is expressed in % full. When a very
high level is reached, an alarm is initiated.
s
= M.L. S S . \4‘&\(\
® Whilst an M.L.S.S. probe is mst&@ﬁ it has been shown not to be a
reliable system for control putp’@@es— Laboratory testing is therefore the

\0
preferred method Eo®
S $
5\°°®
oooé\
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- The Treatment Plant is designed to remove Surplus Sludge by either
Gravity or Pumped Flow.

- The quantity of Sludge to be removed has to be calculated and is
based on the Sludge Age and M.L.S.S. congentration in the Aeration
Tank. Normally the sludge is remove@gy‘pumplng The Pump Run
time is manually set. &oﬁf

e?‘
OQQé

= If Gravity Flow is used, the SLuﬁge Flow is monitored by a Flow Meter

and the output signal from tlgéAFlow Meter Controls a Flow Control
Valve to ensure that the @rect flow rate is maintained.

- The Sludge Thickener is operated on a Batch Basis. The main
monitoring, conducted within the Thickener, is Level. When a High level
Is reached, an alarm is initiated.
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- The Pump which transfers Thickened Sludge from the Thickener to the
Filterbelt Press is a vari-speed unit. The output of the Pump is
controlled from a control panel within the Sludge De-watering building.
Flow is measured by means of a Magnetic Flow Meter.

\\?9’
- The operation of the Filterbelt Press |Qﬁl;r;anual Polymer make-up is
fully automatic. The Polymer Dose ga%é has to be set manually.

- Filtrate from the Belt Press @@&foor washings flow by Gravity into the
Press Filtrate sump. The meyﬁ control in this sump is the operation of
the Pumps on Level. Oooé*
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-» The main control within this tank is Level which controls the operation
of the Pump, which in turn transfers effluent from this tank to the
Aeration Tank. If the level is too low, the pumps will not operate.
Assuming that the level is above the minimum cut-out level and the
Aeration Cycle starts, effluent will be pump%d to the Aeration Tank.

S
Qo . \&&
LS
Q &
. o é
i
KO
O
S
\°°Q
\0
oooé\
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- The main control within the Treated Effluent tank is Level which
controls the operation of the Pump; the latter transfers effluent from this
tank to the Estuary via the 50m3 Buffer Tank. The delivery main is fitted
with a Magnetic Flow meter and an Automatic, Flow Proportional,
Composite Sampler.

&.
5
(\é

\4,\\

- The 50m3 Buffer Tank is designed tgap‘?owde a water supply for
washing the Belt on the F|Iterbel’r§P4@ss The only control associated
with this system is Level. In thgzé’eflent that the level in the tank reaches
a pre-set Low (i.e. no Final E@@qent available) a supply of Mains Water
is automatically fed to the }ﬁnk
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- MCC Panel

= Motor Control Centre Panel. Controls switching of plant drives &
provides a termination point for plant instrumentation.

- PLC

» Programmable Logic Controller. Has adﬁrogrammed set of logic
instructions which controls the op@rgﬁon of the wastewater plant

s\
process. F3°
&Qéy

- SCADA &§;§é‘
m Supervisory Control and@ﬁa Acquisition. This software, running
on the computer, is the ¢perator “window” into the plant process.
Allows the operator te'visualise the plant and change process
setpoints. This computer also saves information necessary to
construct trends and provides process alarms.
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