Waterford WWTP - EPA Waste Licence Application AWN Consulting Limited

Article 12 (Part 1)
Section C: Management: Provide further details, including the number of staff on site,
the hours the facility is to be manned, i.e. other than security, and details of any
contingency arrangements

The operations management of the Waterford Waste water Treatment works at Gorteens
will be structured to provide all the necessary technical, analytical, supervisory and
administrative management necessary to enable the proper operation and maintenance of
the works, safely and efficiently on a continuous basis throughout the contracts Operation
and Maintenance Period.

The Plant will be manned Monday to Friday from 8am to 5:00pm during the week, by the
following qualified personal:

1 Operations and Maintenance Manager, and reporting to him:
1 x Electrical Technician
1 x Mechanical Technician
2 x Plant Operatives

Outside of the normal day time operations of the works thgﬁgjwill be a callout Rota system in

place consisting of the Electrical Technician, Mechanigal Technician and two Operatives.

The on-call Rota period for each member of stan\v\ii)é\\be for one week (Friday to Friday) in
L Q&

four.The call-out rota for the facility is shown b ]

N

The Waste water Treatment works will g@ofﬁly automated and controlled by a SCADA
system which monitors & logs all pla @\eo@ipment and process flows & levels. All critical
plant will have standby systems in til event of plant failure. The SCADA system will also be
equipped to send priority alarm n@@%ges to the on-call personnel, via the mobile phone
text messaging service, alerting tfiem to a potential problem at the works. The on-call
member of staff will be equipp@ﬁ with a Laptop capable of logging into the plant SCADA
system remotely for interrogatjpn purposes.

In order to provide adequate duty cover during the whole of the Operations and
Maintenance Period, a personnel rosta will be arranged so that no more than one member
of staff shall be absent from the Works at any one time on holidays, training or otherwise.
Where Operation and Maintenance personal leave the employment during the Operation
and Maintenance period, they will be replaced with staff of equivalent experience and
gualifications.
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Week = Friday to Friday

Waterford WwTW Call out Rota
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Operator 1

Week Week Week Week Week Week Week Week Week
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CAW Staff

Week

Week
20

Week
27

Operator 1

==

e

—
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Operator 1
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Waterford WwTW Call out Rota
Week = Friday to Friday

[ mechanical | | I | e |

Week Week Week Week Week Week Week
CAW Staff | 46 47 48 49 50 51 52
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Waterford WWTP - EPA Waste Licence Application AWN Consulting Limited

Article 12 (Part 2)
Section D.1: Infrastructure

Provide further details on site infrastructure including appropriately scaled labelled
drawings for:

€)) Overall site layout showing all process areas
The overall site area showing all process areas is shown in Drawing No. C1197-
3014.

It should be noted that the sequence is not always in numerical order, e.g. there is no
Item 4 on the drawing. However, all items of the WWTP are included.

(b) Primary and secondary treatment: plant and infrastructure
The inlet works, where the main primary treatment is carried out is shown in Drawing
C1197-2000. The storm tanks, to which excess flow passes during storm conditions,
is shown in Drawing No. C1197-1013. The overall flow diagram detailing the
preliminary treatment is shown in Drawing C1197-1012.
&
The secondary works, excluding the sludge treaém%nt area, which is shown in 2(d)
are shown in Drawing No. C1197-1017 an\g. 197-2005, (Final Settlement Tanks),
Drawing C1197-1027 (Wash water, i.e o%\@t ed effluent that passes to the Final

Effluent sampling and wash water pu 1 station), Drawing C1197-1016 (Aeration
Tanks) and Drawing C1197-2006 (%QE@‘?Or and Aeration Tanks).

RS
(c) Works Inlet building internal out details

The works inlet building int@ﬁ ayout details are provided as Drawing No. C1197-
2000, which shows the plandview of the sludge building and Drawing No. C1197-
2001 shows the section ev“ail of the building. Here the incoming flow is screened by
the automatic screensgprior to passing to grit traps. From the inlet works, the
sewage passes on té’a distribution chamber to the primary settlement tanks. The
preliminary treatment for grease and grit details are shown in Attachment C1197-
8402.

(d) Sludge building internal layout details

The sludge thickening and dewatering building internal layout details are shown in
Drawing No. C1197-2011. Activated sludge is thickened here by the gravity belt
thickeners. It is transferred to the sludge treatment building (See section (e)). Note -
Also detailed on this drawing is the boiler room, where the two boilers are located.
These plant items can also be seen in Drawing No. C1197-3006, where the buildings
location in relation to the overall treatment area can be seen. The boiler specification
is shown in Attachment C1197-8417.

(e) Sludge Treatment Area
Drawing No. C1197-3006 shows the layout details of the overall sludge treatment
area, which includes the sludge thickening and dewatering area, and the sludge
treatment area, where the following processes take place: Primary sludge is
thickened by means of the picket fence thickener and added to the thickened
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secondary sludge by means of a blending tank. The blended sludge is pasteurised
and then fed to the anaerobic digesters.

From the digesters, the digested sludge flows to a digested sludge tank, and from
there to one of the two dewatering sludge belt presses, to produce the final sludge
cake.

() Wastewater drainage infrastructure
The pipework showing all the drainage from the plant, including the wastewater
infrastructure, is shown in Drawing C1197-3002. The drainage for the sludge area is
shown in Drawing No. J300-SK-009-250808.

(@) Surface water site drainage including location of SW-01, sampling location,
interceptors, trunk pipe
The surface water drainage is shown in Drawing No. J300-SK-007-220808 and also
in Drawing No. C1197-3002. The surface water sampling chamber is shown in the
overall drawing for the site, i.e. Drawing No. C1197-3014, as mentioned in Section
2(a). The surface water sampling location is Item 29 on the drawing.

There are two odour control units (OCUSs), one to setrve the inlet works (OCU-1) and
one to serve the sludge building (OCU-2). The P&ID diagram for the odour units is
included as Drawing No. C1197-1026. Th(sﬁ'\sﬁaws the 2 no. odour units, and which
items or areas of the plant that may po §8e odours that are directed to the odour

(h) Odour Control Units, process and areas serve(%%ipework and open tanks

units. These include: RN
EOA

OCU 1 (Odour Control Unit 1) —&ﬁ?\)@?‘?\/vorks

e Inlet Works \\@%\“

. L IOERN

e Grit Classifier <

e Screenings Wash \5\(’

e Inlet Works Builgigﬁ\g

e Screen/Grit SKips

e Primary Settlement Tank

The odours from the primary settlement tanks are directed through an odour unit
biofilter before entering a droplet eliminator. Final effluent washwater is also added to
the process at this point. All of the remaining areas/items listed above are directed
straight to the droplet eliminator, then through two exhaust fans, through a carbon
filter and the cleaned air is released to atmosphere via a stack.

OCU 2 (Odour Control Unit 2) — Sludge Works
e Picket Fence Thickener
Gravity Belt Thickeners
Sludge Blending Tanks
Emergency Sludge Holding Tanks (Primary and Secondary)
Sludge Building
Sludge Dewaterers and Dewaterers Skip
Liquor Returns
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All items are directed into the odour unit biofilter, including final effluent washwater,
then directed to the droplet eliminator, through two no, exhaust fans and a carbon
filter before being the cleaned air is released to atmosphere via a stack.

OCU-1 and OCU-2 are shown in the overall drawing for the site, i.e. Drawing C1197-
3014, and are labelled as items 20/1 and 20/2.

OCU-2 is shown in more detail within the sludge treatment building in Drawing No.
C1197-3006. Both OCUs are the same make and model and so OCU-1 is the same
as OCU-2 shown in this drawing.

The process design details for the odour control design for the WWTP is included as
Attachment C1197-8419. This data sheet provides information for each of the
sources identified above. The average and maximum odour concentrations for each
source is given, with the average and peak H,S (hydrogen sulphide) concentrations.
The flow rate for the air from each source is also provided along with the dimensions
and details of the vessels or tanks for each odour source are given.

The attached sheet also provides the calculations that were used to determine the
ventilation rates and the resulting ventilation rates. Calculations for the Odour
concentrations are also included, along with H,S,«ahd airflow rates. This data was
then used for the air dispersion model, to predi§t odours at sensitive receptors and
boundaries. NS

| " & . |
There will be open tanks within the @j@@tz these are the activated sludge areas, i.e.
the final settlement tanks, the aer%t#%éx‘%’;mks and selector tank. These tanks contain
activated sludge, which would @i*\tg@ considered a common source of odour and are
not typically covered. The OGQUs+-do not treat air from these tanks, i.e. there is no
odour control treatment, a&qg& not considered necessary given the nature of the
material and the location g\gsﬂ’(l)e plant.

0) Biogas Storage, collgﬁion system and pipework; and waste burner

Biogas is produced as a product of digestion of the sludge in the digester tanks. This
is utilised to provide the prime fuel source for the boilers, providing hot water for the
pasteuriser system. Excess gas (or unused gas) is diverted to the waste gas flare
for burning. Should there be insufficient gas available then the boiler system is
designed to operate with gas oil. There is no provision for scrubbing.

The biogas collection system is located in the sludge treatment area, as shown in
Drawing No. C1197-3006 (see attached). The pipework is shown, and the direction
of flow of the biogas, from the 2 no. digesters to the biogas condensate holder,
shown in Drawing No. C1197-2023 and Drawing No. C1197-1024.

Biogas from the Sludge Digesters flows to the flexible membrane gasholder. Water
from the gas condenses in the gas pipework and gravitates forward to the
condensate trap/chamber. See Attachment C1197-8418.

Gas is prevented from escaping from the condensate trap by means of a water trap,
condensate discharges into a small pumping chamber for subsequent return to the
liquors treatment plant. A system of valves in the condensate trap allows isolation of
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the gasholder if necessary. Low-pressure fans pressurising the space between the
outer membrane of the gasholder and the internal membrane bag maintain gas
pressure. Vacuum and pressure relief valves on the gasholder allow discharge under
abnormal circumstances. The set pressures of the relief valves will be lower on top of
the digesters than at the gas holder so that if there is a high gas pressure the relief
will be at high level to make the best use of dispersion for safety and odour reasons.

The gas holder (Drawing No. C1197-1024) is a flexible membrane gas holder of
100m?* capacity, which buffers the flow of biogas from the digesters and provides a
reservoir of gas for semi-continuous operation of the boilers. The gas holder is
constructed from two reinforced fabric membranes. The inner membrane is a
hemispheric — cylindrical gas- holder, which is attached at its equator to the external,
truncated spherical membrane, which is inflated by air pressure thus providing
support to the inner membrane. The exterior membrane is inflated by two blowers,
which maintain a constant air pressure in the outer membrane. The gas pressure is
maintained by the exterior air pressure acting on the inner membrane.

The system operates at a working pressure of 200 mm wg. As the gas is utilised the
inner membrane of the holder deflates under the constant pressure from the low-
pressure fans. As the inner bag deflates an ultrasonic detector mounted in the top of
the gasholder monitors the degree of deflation ang omputes a gas volume. Various
set points will trigger various operations. As theSinner membrane expands and fills
with gas, the enclosed air volume betm@%{v&*the inner and the outer membrane
reduces, and to protect against this @%?}hg any excess air pressure, the air is
automatically released through ar&%& release valve mounted on the outer
membrane. When gas consumptigp-exceeds gas production the air blower provides
air to replace the reducing gas é@ﬁé@e whilst maintaining constant gas pressure.
A

Two air blowers configure&%\guty standby provide inflation air for the membrane
. O i . .
Gasholder. These run congifiually in automatic and are rated for the maximum gas
utilisation rate by the w%g‘é gas burner.
O

From the gas hoIderC,J the biogas is directed to the boilers, which are shown on
Drawing No. C1197-3006. Gas is drawn from the gasholder via the condensate trap
to the Boiler room for usage by the boilers (as the prime fuel source). The details of
the gas use and flow rate for the boilers are shown in the P&ID for the boilers,
included as Attachment C1197-8417.

A waste gas burner, located away from the gas holder, burns any excess Biogas,
though as the hot water demand is high within the plant, use of this equipment will be
limited and should be viewed as a standby route for the gas. This is shown in
Drawing No. C1197-1024.

This low level waste gas burner operates under control of the SCADA (the operation
control system). If the biogas level in the gasholder exceeds a set point the burner
starts and biogas is drawn from the gasholder through a series of actuated valves
and flame arrestors. In order that sufficient temperature is reached within the burner
fresh air is added to the biogas at the burners to increase the oxygen/biogas mixture.
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() Location of boiler emission points
The location of the boiler emission points A-01 (a&b) are shown in Drawing
07_4084E.1.2Rev.1 (Figure E.1.2 Emissions to Atmosphere).

The 2 no. boilers can be seen in detail on Drawing No. C1197-3006. A P&ID diagram
of the boilers is shown in Drawing No. C1197-1028. This shows the loop system from
the pasteurisers to the boilers and also where water is added from the service water
pipe to the boilers.

The underground pipework for the boilers is also provided as Drawing No. C1197-
2031. This shows the pipe work for the hot water/service water, the electrical ducts
serving the boiler, the sump and drainage points and the gas/fuel oil pipework (as
already mentioned, diesel will only be used to power the boilers in the rare event that
sufficient biogas is not available.

(k) Provide further details of bunded areas and tanks
The sludge treatment area will be bunded, as shown in Drawing No. C1197-3006.
The hatched area is the bund that will surround the sludge treatment area.

The bund is an earth structure and is designed tzf&ontain sludge spillages should
any of the structures within the bunded area rupéK e or if a pipe bursts. Its area is
approximately 90m x 40 m x 1.5m deep giving & Volume of approximately 5500 m?.
In particular the largest individual item v@hi&*the sludge area is a digester tank,
which has a design volume of 1,721m3.00g,%~ S

ST
There is no installed provision for\g&gﬂﬁng out this sludge should there be a spill or

leak. It will be done on an indivj incident basis by external licensed contractors.

An "Incident Response Plan"-{oxddealing with this will be written as part of the O&M

(Operations and Maintenan@%odﬁanual) manual for the operational phase of the Plant.
s\(;

O
Also shown in DrawingNo. C1197-3006 is the fuel tanks for the boilers and the
generator, which will-$¢ diesel fuelled. These tanks are outlined in blue on the
drawing. The tanks are double skinned and so no additional containment is provided.
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Grit / Grease Removal - : Project-Specific Data
' : g Document Ref

: __gagng_Em_gg_@Lqu[a_m Prqect—spec:ﬂc data lnput is o Project No
|permitted to highlighted areas only. ’ Project Name
Calc Ref: PCS001 : Rev 1 . |Page 1 Process area code
Author ) D Gamett = |Refer to PCS index for full details Tag No(s)
Calculation status: ) Process Engineer

Date

Description

Two longitudinal, spiral flow typé aerated grit and grease removal tanks are to be utilised. A bypass
channel capable of taking 50% of the flow is also included should one lane be out of service.

?“!ﬁ‘ﬁ‘i Fiows ] . :
Peak flow ' 1.685 m3/s

Mean flow - T . 0.413 Cumecé

Minimum flow . 0318  Cumecs

Bestzn parameters
Detention time
At maximum flow

Ref: Metcalf and Eddy 4th Edition page 389

Adopt maximum flow . ; 1.685  Cumecs

No. of channels Select

No. of channels as standby ‘Select
No. of operational channels

~ Ref: Vol 4 section 7.3.2

‘I Total volume required ) R ’ 303 m3 .
Volume per channel C ; ) 152 . m3 ﬁx\ @ B
Detention time ’ ' ’
At average ﬂow .

Channel cross section - see also sketch

D1 : Depth of channel . Select
‘W1 : Width of Grit channel .
W2 : Width of grease channel

'W1 approx 0.85*D
‘W2 approx W1/2 and between 1 - 2m .
‘W4 Width : Wall to grit sump Select -
W3 Width of grit sump : Select
D2 Depth of grit sump Select -
Angle A of benching Select
Angle B of channel floor Select
Area a ‘ o 204 m2
Area b ) 05 m2
Area ¢ . 4.8 m2
"JCross séctional area of channel - o 151 T m2 :

" |Length of channel- T 10.01 m
Actual Length Rounded m
Actual W1 Rounded 3.40 m
Actual W2 - Rounded 1.70 m
Total channel width L 5.10 m
Check hydraulic rate at maximum flow -~ . 59.5 m/h " Note: don't consider surface

T 0017 m/s . " of grease removal normally.
Check hydraulic rate in non-aerated section ~ 17839 m'h ’ .
Purac AB.design notes: . ) . -
Take cross section area around - 10 and 15 m2 )
Take typical airflow as ' 40 m3/hr .
The airflow will be set on site.
Use one Saunders valves per down comer and perforated stainless steel pipes DN40-50 as aerators.
Fat removal zone width between land2 m
Retention time at maximum flow 305 min
Hydraulic load in non aerated zone 25 m/hr
Waterford Design Rev 2 (IBA With Primary) : "~ Page 1of2’ : . Printed 21/11/2006
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Air Requirement
Metcalf and Eddy states that an airflow of between 12 and 30 m3/h pcri length of tank is required.
Nm3/h of air per m length of tank Nm3/h
Air Requirement : Nm3/h - 200.0
Expected grit quantities m3/1000 m3 - eft Metcalf and Eddy 4th Edition page 389
Grit quantities @ average flow m3/d
Cross Section - Grit and Grease Channel
. w1 e W N
3.4 ‘ . L7 m
D1
4.0
&
<&
aeration erid _ O&\@ :
AngleA | . a ¢
o : Qoé.??@G .
. - 0& &0
Anék <
s % ‘
) £ &
4 ” . o
] N
D2 & O
2% N
09 - _¢ , S
&
l w3 FO
W4 -
2
" Waterford Design Rev 2 (IBA With Primary) - " Page20of2 Printed 21/11/2006
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| Dro-No. C1197-2011

P | 01092008 | GENERATOR & BOILER FUEL TANKS ADDED.

H25 (LOW LEVEL)

+14130 0, (1.5 — 1.8m)
+H3130 CH,4 (HIGH LEVEL)
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3
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ODOUR | 500x500 8.800m

DN 200 QUTLET
PIPES TO SKIP

=N~

7000 4000 9040 REFERENCE 9185 18965

TRANSFORMER/ MCC ROOM GENERATOR ROOM BOILER ROOM SLUDGE THICKENING/DEWATERING ROOM
HV SWITCHROOM

EFA EXPUIt 26-Ur-2UL15.UZ,

k)
8350 ODOUR PIPE ﬂ\\O
Am@ 10 No. 150mm DIA PVC DUCTS
4000 4000 3000
ROLLER SHUTTER DOOR| ROLLER SHUTTER DOOR} .A‘\v\o.u\ RQLLER SHUTTER DOPR
1 N\O.A,& | =~Jl A |
O OVE) [ ] — T
M .\vOs«@ G N 624
/ & § ; Z LV UNIT
o / 0,0 / F“ - \ GENERATOR BOLER FUEL ]
g ! CENERATOR n%x“\QJ\ / 500 Zf 11650 FUEL TANK TANK
[ Y, M- 3
£ 0° “0.% - ] / A
| ; RN =l e | [APPROVEDFORCILOESGN
= ’ z o m
g m “ ol 7 [-rwone 5 3 LK A80% REV.p DATE 01/09/2008
Z 3400 8 1 FUTURE 7
m 1 7 —1 SIGNATURE _CGPage
% z —
® / A § r TRANSFORMER ROOM TO
B b ZIAY B Z = |y HAVE 4 HOUR FIRE PROOF
C - HM 7 TTTY/L1777777777: woomk&_.-_»m._._%zﬁ es8
- DEWATERENY — N : T = - Mﬂm 250 M? S \\[Ml M
2 | ; ] g =28 Z eS8 gl o
T— r \ 8 “ / m Wy SYTHGEAR Roou N . “lg
g ar-} k a 5l : mn A
. | e—-—
®&— C\\\\\\\\\\\\ 700 r\ 7! C / C%\\\\\\\\\M§§ _ A
A.W.l. CONTRACT No 1002
00 ESB ACCESS
ROAD TO
TRANSFORMER
500 ﬁ 2969 2143 5045 987 1630 9185 5000
bsd | sors \03 Tile Mocks\Coffey Logo. PG m 3 U C ﬂm
600
18966 ™ Enpure Limited
1925 450 Enpure House,
7000 E::-:n:,ma Road,
Kidderminster, DY10 2SH.
49050 1/S

Internet : www.enpure.co.uk

Tel: +44 (0)1562 820 010
Fax: +44 (0)1562 820 008 m 3 U C “-m

property of Enpy

re

10 2SH and m.

re's wri inforr i
Enpure Limited and may not be disclosed to any third party without Enpui

1DESIGN ISSUE

Customer
WATERFORD CITY COUNCIL
Title
SLUDGE THICKENING/DEWATERING BUILDING
GENERAL ARRANGEMENT
WATERFORD WWTW
Drawn Checked Approved Original
DJTildesley RJMeakin CGPage gt A1
Date Date Date Original
1511112006 21/08/2008 otooro0s | 1:125
Drg. No. Rev.
_ C1197-2011 P
3 4 5 6 7 8 | 9 10 11 12 13 14 | 15 16




AN N N N N N N N O N N N N N N N N N N N N S NN NNNNG Y

]
|

NN O N N O N N e S N N NSNS NS SN SRS NN

2 3 | 8 9 | 10 12 13 14 15 | 16
)
a
O / a UO ZO|_| mo>_lm = __H _Z Uocw|_| >m—A See Previous Issues For Past Revision Details
> ™ —
4 N Rev.| Date Description Drawn
G | 05/09/2008 | OIL PIPEWORK AND VALVES DELETED.
A
GENERATOR & BOILER FUEL TANKS ADDED.
/ STORM TANKS STORM TANKS _vl_vH 4 (du Q Ly
)
<
© o
m / _ _ UNDERGROUND PIPEWORK
)
i PIPELINE[ DIA
_nw L) - L -”_m_”— - - P8 No (NB) DESCRIPTION
= < / o8 | oop | STORM TANK OVERFLOW TO P13 (RVER OUTFALL PIPE)
O o (GRAVITY)
. N . AN N N\ AN N N N\ AN N . N N N\ AN N N N N N N N N N SAS FROM RAS PUMPS (P15) TO GRAVITY BELT
; AN AN AN AN AN AN AN AN AN P16 | 150
S . . . . . . . N THICKENERS (PUMPED)
z AN AN AN N AN AN AN AN AN
: AN AN AN AN AN AN AN AN AN AN SCUM FROM F.S.T.’s TO RETURN LIQUOR PUMPING STATION
2 - N O\ NN O\ NN O\ N O\ NN O\ NN O\ NN - NN NN AN N /@V/ P17 | 100 | (coav)
4 —
o N O\ AN O\ NN O\ AN O\ AN NN AN N AN \ P18 | - |-
AN N AN AN AN NN N AN NN AN FROM BELT THICKENERS TO SLUDGE BLENDING TANK
A il P22 N . N P19 | 100 | (pympED)
@ N AN P20 | 150 | FROM DIGESTED SLUDGE TANK TO PUMP SET (GRAVITY)
o AN
P33 . P23 P23 P23 P23 P23 P23 AN N P21 - |-
) OCU 2 . AN P22 | 150 | SLUDGE FROM P.S.T TO PRIMARY SLUDGE PUMP (GRAVITY)
N . AND ONTO PICKET FENCE THICKENER (PUMPED)
) EXCESS GAS FROM GAS HOLDING TANK TO WASTE GAS
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™ N AN 598 | 200 | RETURN LIQUORS FROM RETURN LIQUOR PUMPING STATION
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8420 Waterford pasteurisation plant Rev 1 (incl.8415,8416,8417,8420,8124)

BOILER SIZING
Case 1 Case 2 Case 3 Case 4
Total Heat Required by all Digesters _kw 253 314 744 921 Ref: 8416 Heat Exchanger Désigi :
- [Number of Duty Boilers Selected 1 1 2 2
‘| Output Required by Each Boiler kW 253 314 372 461
Baoiler outpul required fo be specifiad to suppliers. Suppliers o select aciual boiler modsl io meaei iha
required output and advise actual autput, efficiency and fuel input requirements. Caloulation given below
is for prefiminary assassment purpesas onky. :
Boiler Qutput Selected (Each) kw 500 500 500 500
Boiler Efficiency (Assumed) % 80 80 80 80
Estimated Fuel Input Required (Each) ~ - kW 625 625 625 625.
Sludge Gas Usage
Gas Net Calorific Value "~ MJNm* 225 225 225 225
Approximate Gas Flowrate (Each) Nm*/h " 100 100 100 100
Approximate Gas Flowrate (Total) Nm’/h 100 100 200 200 -
Minimum Gas Yield (Total) m¥d | 22a1 | 2291 3776 3776 8413 Gas Production
Proportion of Minimum Gas Yield Consumed % 105 105 | 127 _ 127
by all Boilers ) )
Standby Fuels . &
Fuel Qil Net Calorific Value MdJ/m® 36900.00 | 36900.00 (@00 00 36900.00
Fue! Qil Flowrate (approx) ) m°fh 0.06 006 &) 0.086 0.06
: I/h 61 | oe Y 61 61
; S N I .
LPG Net Calorific Value Mum® | g3.00 [«%350 | - 93.90 93.90
"|LPG Flowrate (approx) Nm*h 23960 23.96 23.96 23.96
O g
Natural Gas Net Calorific Value | MJINm® P g&ez 38.62 38.62 38.82
Natural Gas Flowrate_(approx) N~k 58.26 58.26 58.26 58.26
. OQ
O
&
S
s
-
" 8417 Boiler Sizing
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UO ZO|_| mo>_lm - __H _Z Docmn_n >M—A UNDERGROUND PIPEWORK See Previous Issues For Past Revision Details
- PIPELINE| DIA |PIPELINE] WORKING —
& No | (NB) | MATL PRESSURE DESCRIPTION Rev.| Date Description Drawn
RAW SEWAGE FROM WATERFORD CTY TO INLET WORKS
P1 1350 | CONC | 0.1 | Gpaviry) J il WEIGH BRIDGE ADDED.
RAW SEWAGE FROM BELVIEW AREA TO NEW PUMPING
P2 | 450 | CONC | 0.1 IsraTioN (GRAVITY)
o 00 o ;1 |RAW SEWAGE FROM BELVIEW PUMPING STATION TO WORKS
N INLET (PUMPED)
o
WORKS INLET STORM OVERFLOW TO STORM TANKS
@ P4 900 DI 6 | (GravITY)
N o 500 o ;| SCREENED SEWAGE FROM PRELIMINARY TREATMENT TO
=2 I PRIMARY SETTLEMENT TANKS (GRAVITY)
— o 500 o SCREENED SEWAGE FROM PRIMARY SETTLEMENT TANKS TO
) 5 |AERATION SELECTOR TANK (GRAVITY) NOTES
S P7 200 o 4 | SOREENED SEWAGE FROM SELECTOR TANK FLOW SPLIT
z (4No) CHAMBERS TO AERATION TANKS (4 No) (GRAVITY)
o STORM TANK OVERFLOW TO P13 (RIVER OUTFALL PIPE) #1. PRESSURE SHOWN AS M WATER HEAD.
5 P8 900 DI 7 | (cRaVITY)
P9 FROM F.S.T. FLOW SPLIT CHAMBER TO FINAL SETTLEMENT #2. REFER TO DRAWING C1197-3006 FOR DETAILS OF SLUDGE
(4No) | 700 | DI 6 |7aNKS (4 No) (GRAVITY) AREA.
10 | 600 o S |FINAL EFFLUENT FROM F.S.T.s TO FINAL EFFLUENT
m_ﬂw,nwwﬂ&mn%ﬂ%ﬂﬁﬂw SIS (P 10) 70 L #3. FOR ELECTRICAL/CONTROL DUCTWORK LAYOUT SEE DRG
P11 700 | DI 7 |EFFLUENT MAIN (P12) (GRAVITY) C1197-3010.
P12 | 900 DI 7 |F.E. MAIN TO FINAL EFFLUENT CHAMBER #4. FOR SERVICE WATER AND FE WASHWATER (P31) SEE
(GRAVITY) DRAWING C1197-3010.
513 | 1200 | conc | 13 |FINAL EFFLUENT FROM FINAL EFFLUENT CHAMBER TO
OUTFALL (GRAVITY)
P14 | 450 . 6 wmw\,ﬂwz F.ST’s TO RAS PUMPS (4 No)
15 | 600 o . wwmzwmmw\_ RAS PUMPS TO SELECTOR TANK
SAS FROM RAS PUMPS (P15) TO GRAVITY BELT
P16 | 150 | DI > | THICKENERS (PUMPED)
P17 | 100 |oyHePE 4 AmnM\.m_>,A_\_ hwoz_ F.STs TO RETURN LIQUOR PUMPING STATION
FILTRATE FROM GRAVITY BELT THICKENERS TO P17
P18 | 400 |PVC/DI| 4 |(ReTURN LIQUOR PUMPING STATION) (GRAVITY)
o19 | 100 o ;o |THICKENED SLUDGE FROM GRAVITY BELT THICKENER TO
SLUDGE BUFFER/BLENDING TANK (PUMPED)
SLUDGE FROM DIGESTED SLUDGE TANK TO DEWATERER
P20 | 130 b 6 |FEED PUMP (GRAVITY)
P21 | o o s |AR FROM PROCESS AR BLOWERS TO AERATION TANKS
(4No) (PUMPED)
SLUDGE FROM PRIMARY SETTLEMENT TANKS TO PRIMARY
P22 | 130 Dl 10 |SLUDGE PUMP (GRAVITY) (2 No) AND ONTO PICKET FENCE
THICKENER (PUMPED)
P23 | 150 | WPPE | 025 m%ﬂmmw GAS FROM GAS HOLDING TANK TO WASTE GAS
P2E [ SCUM FROM PRIMARY SETTLEMENT TANKS TO SCUM
(2No) Dl S |PUMPING STATION (GRAVITY).
FROM PICKET FENCE THICKENER TO P.C. PUMPS
P25 150 DI 5 (GRAVITY)
P26 | 150 FROM PICKET FENCE THICKENER TO RETURN LIQUOR
Dl 7 |PUMPING STATION (GRAVITY)
27 | 300 STORM RETURN TO PRIMARY SETTLEMENT TANK FLOW
Dl 6 |SPLT CHAMBER (PUMPED)
U RETURN LIQUORS FROM RETURN LIQUOR PUMPING STATION
Dl 12 110 PRIMARY SETTLEMENT DISTRIBUTION (PUMPED)
P29 | 150 | HPPE | 0.25 |BIOGAS FROM GAS HOLDER TO BOILERS
510 CONDENSATE DRAIN FROM BOILER PACKAGE CONDENSATE
HPPE | 10 |1RAP TO RETURN LIQUORS (P17) (PUMPED)
P31 _ _
- FINAL EFFLUENT RETURN FROM PASTEURISER COOLER
Dl 60 |10 FINAL EFFLUENT CHAMBER (GRAVITY)
P33 | 150 | HPPE | 0.25 |GAS FROM DIGESTERS TO CONDENSATE TRAP (GRAVITY)
P34
(2No) | 290 DI 10  |FROM DIGESTERS TO DIGESTED SLUDGE TANK (GRAVITY)
P35 - - - |NOT USED
P36 - - - |NOT useED
HOT WATER FROM BOILERS TO HEAT EXCHANGERS
P37 | 100 Dl 30 |(PumPED)
WARM WATER FROM HEAT EXCHANGERS TO BOILERS
P38 100 DI 30 (PUMPED)
P39 - - - |NoT useD
P20 | 150 FROM SLUDGE BLENDING TANK TO PASTEURISER FEED
Di 6 |puMPS (GRAVITY) FROM PUMPS TO PASTEURISER TANK
P41 | 150 DI 90 |FROM PASTEURISERS TO DIGESTER TANKS (PUMPED)
a2 | 150 RETURNED SLUDGE FROM PASTEURISERS TO THICKENED
Di 90 | SECONDARY SLUDGE TANK (PUMPED)
a3 | 100 o g |INLET WORKS AND ODOUR CONTROL UNIT Nof DRAN TO
RETURN LIQUORS SUMP (GRAVITY).
P44 | 250 DI 5  |CONNECTION BETWEEN STORM TANKS (GRAVITY).
a5 | 100 . . Am%ﬁ,ﬂ_\_ hwoz_ PUMP STATION TO SLUDGE BLENDING TANK
P46
(2No) | 190 DI 10  [DEWATER FEED PUMP TO DEWATERER (PUMPED).
P47 - - - |-
P48 DEISEL FUEL TO GENERATOR (PUMPED).
P49 38 DEISEL FUEL TO BOILERS (GRAVITY).
P50 30 w%,ww 69 |AR LINE FROM COMPRESSOR TO PASTEURISER (PUMPED).
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13
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1. A#/ b DO ZO._u mo>_lm - __H _Z Docmu_u >m—A See Previous Issues For Past Revision Details
g NN ACCESS COVER. Rev.| Date Description Drawn
| 1| 24092007 | REDRAWN, WAS IN ROUND CHAMBER.
< 45000 HAWKER MULTI ELECTRODE HOLDER SATTER BACK GROUND
/ TYPE E13A TO SUIT CONDITIONS.
FITTED WITH 3 LEVEL ELECTRODES. =ll= TH
o AT T—11 T
| AT e
S \7 T %/ MEE 50 B NITROGEN PURGE PONTS. :‘,H;\, NOTE :THE DIGESTER BIOGAS IS AT A PRESSURE OF 200mm Wg
| L 50 NB TRAP FILL POINT. A7 Al (20 mBAR) ABOVE ATMOSPHERIC CONDITIONS AND THE DIGESTER
2 7 7\ \EFT %EM PRESSURE RELIEF VALVES WILL BE SET TO DISCHARGE AT
O |||~ Al l— 275mm Wg.
S \i 7 7\ - ! _FALL Al P-3101B  P-3101A 150NB i 7Ff ,
S L‘, i 150N8 WSS 7/ 11 P ‘ WSS 4+ AT
B 14050 IL Aﬂn % —] mw N w@\ - — i —Qpeos0n i — - ‘w@ E— — A= Qqua0s0 . NOTE : T IS OF PARAMOUNT INPORTANCE THAT THE BIOGAS
e —— H J a8 \&WrL S +—3 f—HE——— e —+ ! 1— _H A H==—— PIPEWORK BETWEEN DIGESTERS AND CONDENSATE TRAP (CT);
— Wr < , B H\i 7 7‘ W o A= GROUND FLARE AND CT; GAS HOLDER AND CT AND HOT WATER
¢ ‘\7 7 T‘ i 7\ 4% ( 7 7Hi ! BOILERS AND CT; ALL SLOPE, WITH CONSTANT GRADIENT "DOWN",
ATE vasoL 1 P =11 _ PR = TOWARDS THE PIPEWORK ABOVE THE CONDENSATE TRAP.
it it B - S \‘\ A= TYPICAL CONSTANT GRADIENT 1: 100.
—h

DIGESTER BIOGAS AT 36°C IS SATURATED WITH WATER VAPOUR
AND ANY COOLING OF THE GAS WILL RESULT IN CONDENSATE
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>

-07-2013:02:1447

[¢)

EFA EXPUIT 26

T :
C/W DRAIN FACILITY & LIFTING LUGS. o D
bm‘q, Hi 7 7 GRAVEL AROUND TANK & INLET PIPE.
., VALVE SUPPORT TABLES (8THK) n
VAN TESE, PruseEs B TANK MANUFACTURER. I — CONCRETE SLAB TO SUPPORT TANK
&Vv £
%
ge)
K28
M\..\O |
g
&,
SEEPEX CONDENSATE TRANSFER VERTICAL PUMPS S0 b ,ﬁ, ),
PROGRESSIVE CAVITY PUMPS, TYPE: 50 NB HPPE (PE 100) OQ@\
| BE 5-6L / A5—A7-A7-RO-GAM3.2-X 70 LluoRs RETUR S e
DISCHARGE FLANGE: DN50 PN16 3m3/h 3BAR 224RPM SUMP STATION 0.,
FITTED GEARED MOTOR: 1.1KW 1390 RPM. : % \®O
DRG. No. 271-A32,/0020—C—018A3 M N
OFFER No. 1903/1322 OF 25/06,/2007 7 L ¥ QQV
PUMPS TO BE FREE ISSUED TO TANK SUPPLIER FOR , &M\.\\\,
INSTALLATION INTO TANK BEFORE DELIVERY TO SITE. 7, %, ||
QO
Vv D
TANK BREATHER. 2,
&
O+—-——7F-T©r71 - ANU G
0
%]
=
=
@
=z
3
DOWN 3 |
ISSUED APPROVED for GONSTRUGTION / SHE 2 REVIEW
150 NB FROM COMPLETED
GAS HOLDER. H
DATE: 02/11/2007 SIGNATURE: JMNorton
Ca—-l—-161 - V-3109
o 150NB TWSS +—eemoy  / /
—&- - - - - A.W.l. CONTRACT No 1002
FALL FALL
3 150 NB TO 150 NB FROM 4 150 NB TO 03 Tile Hocks\Coffey LogonPG m: C q.m
E GAS BURNER. DIGESTERS. GAS HOLDER.
Enpure Limited J
—— Enpure House,
[M\ — — Birmingham Road,
——> Kidderminster, DY 10 2SH.
FALL Tel:  +44 (0)1562 820 010
Fax:  +44(0)1562 820 008 m —)_ C W.m
Internet : www.enpure.co.uk -
All Gopyright and Design Right subsisting in this document is the property of Enpure Limited of Enpure,
HWHDM_” Enpure's i::“.nu.w%:mm:_ This document and the
Eporo Limitod st may not b6 istiosad 10 any third party witout Enparers wition consant
D Customer
V-3106 W WATERFORD CITY COUNCIL K
>
, z Tille
- — — — CONDENSATE TRAP
N 150 NE T0 GENERAL ARRANGEMENTS
COFFEY_| ENPURE | + Xmoﬁx ENPURE_| COFFEY v WATERFORD WWTW B
ut ! Drawn Checked Approved Original
2y S CWThomas RJMeakin CGPage P A1
7 Date Date Date Original
S 12/02/2007 19/09/2007 apoor | 1:20 |-
Drg. No. Rev.
_ — C1197-2023 1
1 2 3 4 5 6 7 8 | 9 10 1 12 13 | 14 | 15 | 16




7 | 8 I 9 | 10

13

14 I 15 | 16

| Ref.

| DroNo. C1197-1024

EEEE

o
L

T
h

V-2402A

]
M-2401A

V-2401A

T

;

CONDENSATE PUMP
P-2401A

FRESH AR
INLET

FRESH AR
INLET

V-24028

80nb. SS 80nb. SS

CONDENSATE PUMP
P-2401B

T-2401

COFFEY ENPURE

S

SEE DRG No. 1021 v“A
DIGESTOR No. 1

150nb. HPPE

COFFEY ENPURE

X

SEE DRG No. 1021 voA
DIGESTOR No. 2

150nb. HPPE

GAS HOLDER PACKAGE
A-2401

SEE KIRK LMS DRAWING
C1197-1611

150nb.SS

DO NOT SCALE - IF IN DOUBT ASK

—~
M
M
o

*(\ ~ " 150nb. HPPE

ENPURE | COFFEY

e, com

(P17) 50nb. HPPE

ENPURE | _COFFEY

V-2 : |'_l|
150nb:

150nb. SS (P29)

COFFEY

OO

(P23)

V-2405

] 150nb. HPPE

SEE DRG No. 1028
TO BOILER

|
|
_
EXCESS GAS BURMER |
[
|
|
|

SEE DRG No. 1030

LIQUORS RETURN
PUMPING STATION

SEE EUROGRADE DRAWING ﬁ- a- ﬁ-

|

|

|

|

_ A-2402
|

|

|

_ C1197-1211 |
|

COFFEY  ENPURE

(P33)

See Previous Issues For Past Revision Details

Rev.| Date Description Drawn

1 27062008 | ELEC TAGS UPDATED AND GAS HOLDER REVISED.

>
=07-2013:02:1448

1. DRAWING PREVIOUSLY E8374-1024

NEW PIPEWORK /CHANNEL
BY CIVILS CONTRACTOR. —

NEW PIPEWORK BY
M&E CONTRACTOR.

ENPURE PIPEWORK G

PROCESSENG.  DGH
PROJECTENG.  JMN
LEADMECHENG.  JAM
LEADELECENG. ~ AMT

PRUESTECHSPECALST.  DGG
PROJECTMAN.  CGP
MECHENGMAN.  BM

ELECENGMAN.  JL H

CHECKED

APPROVED

A.W.l. CONTRACT No 1002

EFA EXPUIT 26

enpure

Enpure Limited J
Enpure House,

Birmingham Road,
Kidderminster, DY 10 2SH.

Tel: +44 (0)1562 820 010
Fax: +44 (0)1562 820 008
Internet : www.enpure.co.uk

enpure

All Copyright and Design Right subsisting in this document is the property of Enpure Limited of Enpure
House. Birmi Road. i i

without Enpure’s written consent. This document and the information contained within
Enpure Limited and may not be disclosed to any third party without Enpure’s written consent.

Customer

WATERFORD CITY COUNCIL K

Title
GAS HOLDING SYSTEM

P & | DIAGRAM
WATERFORD WWTW B

Drawn Checked Approved Original
DJTildesley RJMiller RJMeakin gheet A1

Date Date Date Original
20/10/2006 26/06/2008 27/06/2008 sale NTS |-

""C1197-1024 "

11 12

|
(&

1ISSUED AFC

14 [ 15 16




Contract Name : Waterford

}ocument Reference: 8418

. Title : Gas System Equipment

Originator

Checked | Approved ‘

Revision No. of Pages Date of Purpose-of Issue
(Excluding Cover) Issue S
1 1 20/11/2006 [Contract Issue B __DGH: DG .
2 1 16/04/2007 |Whessoe valve information changed DGH '

| .bBe 1.

EPA Export 26-07-2013:02:14:48



AS HOLDER, EXCESS GAS BURNER AND DIGESTE PRESSURE/VACUUM
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Maximum vacuum relief rate will occur when the ﬁ'xctuqﬂ’loss in the outlet line is equal to the static

t which the static head is equal to the friction
or and hence the friction loss is dependent on the
flowrate so the equations must be solved bb ation.

head above the outlet. To évaluate this, the flowr;
loss must be determined. Note that the friction

To solve, use the following procedure : From "Tools" menu choose "Goal Seek” .
. In "Set cell" box enter "C64", "D64", "E64", "F64"
In "To value" box enter number contained in cell C39 D39, E39 F39

in "By changing cell" box enter"CﬁB" "D56", "E56", "F56"
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