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Kerry Central Recycling Facility Drainage Calculations

1 FOUL SEWER DESIGN PROCEDURE

It is proposed to treat the foul flow from the development in a wastewater treatment system and to
discharge the flow to groundwater through a raised bed soil polishing filter as shown on Drawing No.
DR0001/01. Details of on-site test results showing the suitability of the site for the discharge of foul
flows to groundwater are shown on the Site Characterisation Form in Appendix A.

The proposed foul sewer system shown on Drawing No. DR0001/01 was designed using the Foul
Module of MicroDrainage WinDes and complies with the specifications set out in the
“Recommendations for Site Development Works for Housing Areas” as issued by the Department of
the Environment, Heritage and Local Government.

The outputs from the program are located in Appendix B and include the following:
- Network Design Table
- Network Results Table

- Pipeline Schedules

- Manhole Schedules @‘\‘”&
&
S
Longitudinal Sections are shown on Drawing No. DROOQQ\%@.\
\)\Qo‘ii
R
1.1 DESIGN PARAMETERS S
RO
NG
The following parameters were used for fho@ﬁasis of design in the WinDes Foul Module.
S
O
Parameters 00& Values Reference
O
Flow Rates Non-residential buildings As per EPA Wastewater
Treatment Manual
Peak Flow 6 x Dry Weather Flow (DWF) Site Development Works 1998
Min Velocity 0.76m/s Site Development Works 1998
Pipe Roughness 1.50 (Colebrook/White)
Pipe Cover 1.2 minimum roads and other | Site Development Works 1998
trafficked areas
0.9m minimum in open spaces
and footpaths not adjacent to
roadways

MGEO0109RP0009 1 Rev FO1
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Kerry Central Recycling Facility Drainage Calculations

1.2 PIPE & MANHOLE NUMBERING

The pipe numbers define the structure of the network. The first pipe at the head of a system on the
main line is numbered 1.000, the second 1.001, the third 1.002 as so on. Likewise the first pipe in a
branch line is numbered 2.000 and the second 2.001. Other branches follow suit, 3.000, 4.000 etc.
The manhole numbers are shown as F1, F2, F3, etc. — see Drawing No. DR0001/01.

1.3 FOUL LOADINGS

The foul loadings that were used in modelling of the foul network are shown in Table 1.

Table 1: Foul Loadings

Foul System Users Nurgfber (DO%) '(:i%/\)/ (B/O/I(Dj) I(BC/)dD)
Persons b 9p 9

Office & Yard Staff 50 60* 3000 30 1500

Drivers 15 30** 450 15 225

Totals 4060 1725

NS

* Table 3 — EPA Wastewater Treatment Manuals, Office and/or factory with ca@@en
** Foul Loading due to drivers assumed to be 50% of that from office ar&i&o%ﬁdory with canteen

&
<O
\Qoiz
&
9
1.4 WASTEWATER TREATMENT gﬁéﬁ%

s

An on-site wastewater treatment plant is \})osed to treat the foul effluent. The treatment plant will be
located as shown on Drawing No. DR8001/01. The proposed treatment plant will be provided with
chemical dosing facilities to reducesthe phosphorus levels in the treated effluent to <0.5mg/l
(Orthophosphate). This will have,o% minimal effect on the phosphorus levels in the stream of
approximately 0.0007mg/l. Refer to Chapter 5 and Chapter 6, surface water and ecological
assessment in the EIS, for further assessment on the potential impacts on water quality. Details of the
proposed wastewater treatment plant are shown in Appendix C.

MGE0109RP0009 2 Rev FO1
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Kerry Central Recycling Facility Drainage Calculations

2 STORM SEWER DESIGN PROCEDURE

2.1 SITE INVESTIGATION

Trial holes were dug on 5" May 2008 in order to determine the existing soil infiltration rate and the soil
suitability for a soakaway pit. The location of the trial holes, (ST-01 and ST-02) is shown on Drawing
No. DR0O001/01.

At the time both holes contained groundwater, therefore a BRE Soakaway Test could not be carried
out and the site was deemed unsuitable for the location of a soakaway pit. It is therefore proposed to
discharge surface water run-off from the site via an attenuation pond to an existing drainage ditch /
stream located at the south west end of the site.

2.2 STORM SEWER DESIGN

The storm sewer system was designed using the MicroDrainage WinDes Storm Module. This system
uses the Modified Rational Method of storm flow modelling. This design procedure complies with the
specifications set out in the “Recommendations for Site Development Works for Housing Areas” as
issued by the Department of the Environment, Heritage and Local %gwernment.

&\é

The proposed storm sewer system is shown on Drawin 1*@\ DRO0001/01. The system incorporates
both filter and carrier pipe. The filter pipe will be use doart of the road drainage system, with the
carrier pipe used to drain other hard surface areas& gﬁulations for the storm sewers are shown in

Appendix D. N
St
&
The outputs from the MicroDrainage Wian‘\s?%(&(?‘m Module program include the following:
L
R

S
- Network Design Table \5\0

&

OQ
- Network Results Tablé&’

- Manhole Schedules

Pipeline Schedules

Longitudinal Sections are shown on Drawing No. DR0002/01, 02, 03 and 04.

2.3 DESIGN PARAMETERS

The following parameters were used for the basis of design in the WinDes Storm Module.

Parameters Values Reference
Return Period 1 Year Wallingford Procedure
M5-60 15.3 Wallingford Procedure
MGEO0109RP0009 3 Rev FO1
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Kerry Central Recycling Facility

Drainage Calculations

Ration ‘R’ 0.24 Wallingford Procedure
Max Rainfall 50mm/hr Wallingford Procedure
Global Time Entry 4 minutes Wallingford Procedure
Minimum Velocity 0.76m/s Site Development Works 1998
Roof = 0.95

Run-Off Co-efficient BS 8005 (Colebrook/White)

Road and Other Hard Surface
Areas = 0.8

0.6 — Carrier Pipe

Pipe Roughness Colebrook/White

1.5 — Filter Pipe

1.2 minimum without concrete

encasement
Pipe Cover Site Development Works 1998
0.75 minimum with concrete
encasement
‘Q\é\o&.
S
2.4 PIPE AND MANHOLE NUMBERING Q\\\‘Q@
F3S
F

The pipe numbers define the structure of the net\%&?ﬁ\ﬁkThe first pipe at the head of a system on the
main line is numbered 1.000, the second 1.001 ird 1.002 as so on. Likewise the first pipe in a
branch line is numbered 2.000, the second @%nd so on. Other branches follow suit, 3.000, 4.000
etc. The Manhole Numbers are shown asg’&%\ﬁ, S3. etc. — see Drawing No. DR0001/01.

O

O
2.5 HYDROCARBON INTEOR@\EPTOR
@)

In accordance with the requirements of BS EN 858, 4.1 (b) ‘(run-off) from impervious areas, e.g. car
parks, roads, factory yards areas;’ the size of the separator will depend on the design, rainfall intensity
and the catchment area draining to the separator.

The maximum rainwater flow rate Q; in I/s shall be calculated using the equation below in accordance
with EN 752-4:

Q=WV.iA
where
e | is the rainfall intensity, in I/s.ha
e Ais the area receiving rainfall, measured horizontally, in ha;

e Wis a dimensionless coefficient (usually taken as one)

Pollution prevention guidelines (PPG 3) uses a rainfall intensity equal to 65mm/hr which corresponds
to the following formula for a bypass separator:

NSB = 0.0018 x A

MGE0109RP0009 4 Rev FO1
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Kerry Central Recycling Facility Drainage Calculations

where
¢ NSB: Nominal Size of Bypass separator

e A: Catchment Area in m?

2.5.1 Hydrocarbon Interceptor No. 1

In this case, the area draining to the bypass separator is approximately 38,600m? which includes all
road/paved areas within the site, resulting in the following:

NSB = 0.0018 x 38,600m’ = 69.5 I/s

As per the Specification sheet for “Klargester” Bypass Separator included in Appendix E, the
appropriate unit is the NSBD72, as highlighted. This unit is capable of handling a peak flow rate of
720 I/s as shown. Surface water calculations provided in the Appendix D show a maximum flow rate of
262 /s which is significantly lower than the capacity of the unit.

2.5.2 Hydrocarbon Interceptor No. 2
&
In this case, the area draining to the bypass separator is ap\@bximately 2,600m?, resulting in the
following: ©
SO
NSB = 0.0018 x 2,g \g‘f?: 4.71/s
§S, <
RS
As per the Specification sheet for “Klarg %§Bypass Separator included in Appendix E, the

appropriate unit is the NSBDG6, as highligh ..&Fhis unit is capable of handling a peak flow rate of 60 I/s
as shown. This is significantly higher ’(hafﬂo ractual flow rate the unit will be required to handle.
S

éé,\\é\

S

MGEO0109RP0009 5 Rev FO1
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Kerry Central Recycling Facility Drainage Calculations

3 ATTENUATION SYSTEM DESIGN

Attenuation of storm water on-site will be provided by means of an Attenuation Pond. This Attenuation
Pond was designed using the following parameters:

(i)  Return Period of 30 Years
(i)  Storm duration of 1 minute to 48 hours
(i)  M5-60=15.8
(iv) Ratio“R"=0.3
(v) Coefficient of Runoff from Roofs = 0.95
(vi) Coefficient of Runoff from Road and Other Trafficked Areas = 0.8

The location of the Attenuation Pond is shown on Drawing No. DR0001/01. Details and schematic
arrangement for the Attenuation Pond are shown on Drawing No. DR0004/01.

%)
An attenuation pond with a capacity of 600m?® is required. &
SR
oS
Calculations for the storage capacity requirements arg??@uded in Appendix F.
SO
&
£os®
N
Qé \\'\\Q
RN
\0
O
&

S

MGEO0109RP0009 6 Rev FO1
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RPS - MCOS Ltd

Innishmore | Kerry Central
Ballincollig Recycling Facility
Co Cork | Foul Network
Date 29/08/2008 i Designed By JO'C
File MGEQ109WD0009D03.fws i Checked By

Micro Drainage

System1 W.10.4

Pipe Size File

FOUL SEWERAGE DESIGN

Global Variables

C:\WinDes\STANDARD.PIP Manhole Size File

C:\WinDes\ STANDARD.MHS

T T{€)1982-2006 Micro Drainage

i
Industrial Flow (1/s/ha) 0.00 Depth from Soffit to G.L. (m) 1.200
Industrial Peak Flow Factor 0.00 Min Vel. (m/s - Auto Design Only) 0.76
Flow Per Person (1/per/day) 180.00 Min Slope (1:X - Optimisation) 1000 ,
Persons per House 1.00 Minimum Outfall Invert {m) 0.000 i
Domestic (1/s/ha) 0.00 Ground Level at Outfall (m) 107.480 i
Domestic Peak Flow Factor 6.00 Outfall Manhole Name WWTP i
O'flow Setting (*Foul only) 0 Outfall Manhole Dia/Length (mm) 0
Infiltration % 0 Outfall Manhole Width (mm) 0
Minimum Backdrop Height (m) 0.200
Designed with Level Inverts
Network Desiagn Table
PN Length Fall Slope Area Hse DWF k HYD DIA §
(m) (m) (1:X) (ha) (1/8) (mm) SECT (mm)
1
1.000 64.31 0.637 100.9 0.000 19 0.0 0.600 o 156 i
1.001 80.76 0.470 171.7 0.000 0 0.0 0.600 o 150 i
1.002 11.40 0.066 171.7 0.000 [¢] 0.600 [e] 150 ;
5 i
& ?
Network Results E@I%\\\ :
S !
PN US/IL E.Area E.DWF _ . I :Qp. P.Dep P.Vel Vel CAP Flow
(m) {ha) {1/s) ) éé}\'fs) (mm) (m/s) {m/s) (1/s) (1/s)
Q
1.000 106.15S 0.000 0 ﬁé\\ 0 12 0.35S 1.00 18 0
1.001 105.518 0.000 0 éz\}éé{\ 0 14 0.29 0.76 13 0
1.002 105.047 0.000 0-(\&\(’\\ 0 14 0.29 0.76 13 0
N\,
Qd~§§5 |
N
O
&
& '
& ?
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“RPS - MCOS Ld

innishmore Kerry Central
Ballincollig Recycling Facility
_Co Cork Foul Network
Date 29/08/2008 | Designed By JO'C
File MGE0109WD0009D03.fws | Checked By .

Micro Drainage

System1W.10.4_

|
!

i

Hyd
PN gsect
1.000 [o]
1.001 o
1.002 o
Length
PN (ra)
1.000 64.31
1.001 80.76
1.002 11.40

Diam
{mm)

150
150
150

Slope
(1:X)

100.9
171.7
171.7

PIPELINE SCHEDULES

Upstream Manhole

MH No.

F1
F2
F3

C.Level
(m)

109.830
107.830
107.480

I.Level
(m)

106.155
105.518
105.047

Downstream Manhole

Depth MH DIAM., L*W

{m) {mm)
3.525 1200
2.162 1200
2.283 1200

MH No. C.Level I.Level Depth MH DIAM., L*W
{m) (m) (m) {ram)

F2 107.830 105.518 2.162 1200

F3 107.480 105.047 2.283 1200
WWTP 107.480 104.981 2.349 0

0&
\Qé
o
S
EA
b
S
oy, <
N
5o
S
O &

& on\
O
$)

_ (c)1982-2006 Micro Drainage
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{RPS - MCOS [d

Checked By

Innishmore Kenry Central

Ballincollig Recycling Facility
i Co Cork Foul Network o
i Date 29/08/2008 Designed By JO'C

Micro Drainage

. File MGEQ109WD0009D03.fws

System1 W.10.4

MANHOLE SCHEDULES
Cover | M/Hole M/Hole . .
M/Hole . Pipes Out Pipes In
Number | Level | Depth jDiam.,L*W = oy IL.(m) D (mm) | PN IL.(m) D (mm)
{m) {m) {mm)
F1| 109.830| 3.675 1200 1.000 106.155 150
F2 | 107.830] 2.312 1200 | 1.001 105.518 150 1.000 105.518 150
F3 | 107.480] 2.433 1200| 1.002 105.047 150 1.001  105.047 150
WWTP | 107.480| 2.499 0 OUTFALL 1.002 104.981 150
, .
i’ &
| N
Q
SN
S &
EAN
&P
! S
| QK
i \\O{\é\
s
N
N
RN
S
&
S
S
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APPENDIX C
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Bison Preliminary Desiggqﬁp@%posal for Wastewater
Trea;\[agieﬁ*t Plant
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PRELIMINARY DESIGN PROPOSAL
FOR
WASTEWATER TREATMENT PLANT

-
NS
&
&
S
e
N
5
&
\0
00@\
CLIENT REPRESENTATIVE RPS
DATE 23" July 2008
REFERENCE QB10160-08

1509001 1SO 14001
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1. INTRODUCTION

The following report has been compiled using loading details and Population

Equivalency (P.E.) supplied by Earth Science Partnership

The design criteria and parameters have been calculated based on the recommended
EPA loading rates as outlined in Table 2.1 below. Treatment plant selection has been
based on the max loading rates based on 100% occupancy as per Table’s 2.3, 2.4 and

2.5 below.

Prior to approval a site investigation and assessment will be required.

2. DESIGN PARAMETERS

Table 2.1. EPA Recommended Loading Rates

Flow BODs
Situation Source litres/day | grams/day
per per person
4! person
Industrial Office and/or factory without cantegii | 30 20
Office and/or factory with canteerf 60 30
Open industrial site e.g. (LL@\){@ 40 25
(excluding canteen) &
Schools Non-residential with@ogKing on-site | 60 30
Non-residential wiffig0 canteen 40 20
Boarding schodiz "
(1). Residents _&" 180 60
(2). Day Staff (includes mid-day meal) | 60 30
Hotels Guests © 250 75
Guests (no meal) 180 45
Resident staff 180 60
Day Staff 60 30
Conference 40 20
Restaurant full meals:
(1). Luxury Catering 25 25
(2). Prepared Catering 15 15
(3). Snack Bars 10 10
(4). Function Rooms incl. Buffets 10 10
(5). Fast Food 10 10
Pubs and Residents 200 60
Clubs Day Staff 60 30
Bar Drinkers 10 10
Bar Meals 10 10
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Table 2.1 Continued.

Flow BODs
Situation Source litres/day | grams/day
per per person
person
Amenity Sites | Restaurants 15 15
Function Rooms 10 10
Toilet Blocks (per use) 5 10
Toilet Blocks (long stay car parks) 10 15
Golf Clubs 20 10
Squash, with club house 25 15
Swimming 10 10
Football Club 30 20
Caravan Sites
(1). Touring 50 35
(2). Static not serviced 75 35
(3). Static fully serviced 150 55
(4). Tent sites 50 35
Hospitals Residential elderly people 250 60
Residential elderly people plus 300 65
nursing o1
Nursing Homes . 350 75
SN
G
N

Table 2.2 EPA Recommended Minimug®

tances from Treatment Systems

System Size Approxifnate Number of | Distance From Existing
P.E. ““Houses Served Development (m)
10 — 40 & 2-10 28
41 -60 & 11-15 31
61 -380 16 - 20 34
81-100 21-25 37
101 -120 26 — 30 40
121 - 140 31-35 43
141 - 160 36 — 40 46
> 161 > 41 50
Table 2.3 Design Basis
Detail Number Unit
P.E. 30 P.E.
Hydraulic Loading 180 L/p/d
Organic Loading 60 gBOD/p/d
Gravity Inlet Assuming Yes Yes
Gravity Outlet Assuming Yes Yes
T-Value T.B.C. Min/25mm
Invert Level T.B.C. M
Power Supply T.B.C. Volts
Water Table T.B.C. M (BgL)
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Table 2.4. Design Criteria

Parameter Influent Effluent Unit
Design Flow 6 6 M°/d
Peak Flow 0.75 0.75 M°%hr 3DWF
BOD Load 1.8 0.072 Kg/d
T.N. - Mg/L
T.P - <1 Mg/L
Orthophosphates <0.5
S. Solids 30 Mg/L
BOD 20 Mg/L
Domestic/Commercial Domestic
2.5 DESIGN CALCULATIONS
E.P.S. Design Brief / Basis:
: : &
e Organic Loading e 60 g BOD/p/d
e Hydraulic Loading_.. @0 200 L/p/d
00\0\
Hydraulic Loading &
30 people .OQ@\@&)
5@0@%0 L/p/d = 30x200
RGN = 6000 L/d
L
S
&
Organic Load'gﬁ :
30 le
30 @ 60g/p/d = 30 x 60
= 1800 g/d
Total P.E (As per the Hydraulic Load) = 30 P.E.
Total P.E (As per the Organic Load) = 30 P.E.

EPS Ltd. propose 1 No. 30 P.E. Concrete Treatment Plant
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SCOPE OF SUPPLY

The table below outlines all the main treatment options supplied by EPS. The items
applicable to this development have been marked with a Y.

Treatment System

Y/N

Description

Primary Treatment

Primary Settlement Tank

See Product Selection

Secondary Treatment

SAF Plants
- CT
- Concrete

SBR

CAS

MBR

Tertiary Treatment

Self Cleaning Sand Filter

In-situ Sand Filter

Reed Bed

Disinfection
- UV
EFFG System
- LBX System

Nutrient Removal

Nitrification (Ammonia)

Denitrification (Anoxic Zone)

Phosphate Reduction

Optional

Additional Plant Items

Screening

Grease Removal

Disposal Options Design

Flow Splitting Chamber

Recirculation Chamber

Inlet Pumping Station

Outlet Pumping Station

Flow Metering

Optional

Remote Monitoring

Optional

Sampling

<|=<|=<

Optional

Operation and Maintenance

Service Contract

Operation and Maintenance Contract
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Treatment System

Y/N

Description

SAF PLANTS (grp) Standard Range

CT 25

CT 35

CT 50

CT75

CT 100

CT 125

CT 150

SAF PLANTS (grp) Nitrifying Range

CT 35-N

CT 50-N

CT 75-N

CT 100-N

M 200

i

M 250

M 300

M 400

M 500

M 600 s

AQUAMAX RANGE RN
X

30 PE Concrete

50 PE Concrete K

75 PE Concrete &

100 PE Concrete

150 PE Concrete

200 PE Concrete

250 PE Concrete

300 PE Concrete
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Treatment System YIN Description

SBR (Sequencing Batch Reactor)

200

300

400

500

600

700

800

900

1000

CAS

150

200

300

400

Duplex Systems 400 PE upwards &

MBR N

125 o

250 S

S
375 AN

500 Xl

750 P

1000 RS

1500 X

2000 O

2500 s
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5. EXCLUSIONS AND CLIENT RESPONSIBILITIES

It shall be the responsibility of the client to provide the following:
e Provision of power to EPS Control Panel
e Any excavation or backfilling
e Any additional civil works or pumping as may be required for
sites with water table issues.
Site clearance and reinstatement
Provision of ducting
Provision of concrete hard standing areas as required
Connection of inlet and outlet sewer lines
Provision of seed sludge where applicable for plant start-up
Provision and installation of and maintenance of a suitable
grease trap if not otherwise included in EPS supply.
e Provision of chemicals as required for commissioning and set-
up
e Access to treatment plant site for a 40ft articulated truck to
allow for placement of tanks. Any necessary crane hire is the
clients responsibility unless otherwise agreed by EPS.
e Provision of and construction of disgosal systems.
e Provision of pipework from pu@ stations to disposal systems.
e All site security and fenc@%é\
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6. TREATMENT OPTIONS

6.1 PRIMARY TREATMENT

Our range of primary settlement tanks (PST) are available in both concrete and glass
reinforced plastic (grp). We offer single stage, two stage and three stage settlement
options.

All primary settlement tanks are designed to reduce the gross and suspended solids
loading prior to secondary treatment. Sludge storage requirements are also included in
PST design. Storage periods will vary depending on the option provided but as a
general rule all primary settlement tanks should be desludged every 3 months at a
minimum.

A primary settlement tank requires little maintenance, as there are no moving parts or
electrical parts associated. Desludging and silt removal where applicable is the main
requirement for primary settlement tanks.

6.2 SECONDARY TREATMENT
6.2.1 SAF PLANTS .
A submerged aerated filter normally consists of a primar%ﬁ?ettlement tank, an aerated
submerged biofilm reactor and a secondary settlemen}rcrt]%nk. This type of system is a
well-developed technology and is regularly US}Q{Q@ all communities.
G
6.2.2 CT RANGE S
Incoming sewage is separated and storg&i\ga\t%e first section of the primary settlement
tank, allowing only settled liquor togﬂg@?orward for biological treatment.

Qé QO
The biological treatment stage coé(@%\\ises of two separate zones in series, both using
submerged aerated filter technpgtogy and a well known jet aeration system — the
VENTFLO Inductor. &

The first biological stage treats the majority of the carbonaceous stage, resulting in a
low loading rate for the second stage and a subsequent high overall removal rate.

Biomass (humus stage) sloughed from the submerged media is separated in the final
humus settlement stage and returned intermittently by pump to the primary stage for
co-settlement.

6.2.3 CONCRETE RANGE
Incoming sewage is separated and stored in the two stage primary settlement tank(s),
allowing only settled liquor to pass forward for biological treatment.

The biological treatment tank comprises of select filter media to sustain biological
growth and an aeration system comprising of a duty air blower and a diffused aeration
system.

The treated effluent then passes to a final settlement tank prior to discharge where any

humus sludge or suspended solid material settles out. A timer operated sludge return
pump returns sludge intermittently to the primary settlement tank for storage.
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6.2.4 SBR - Sequencing Batch Reactor
The Sequencing Batch Reactor process is a form of activated sludge treatment in
which aeration, settlement and decanting occur in a single tank.

SBR’s can operate as a uni-tank or multiple tank set-up.

The process employs a five stage cycle which may be repeated a number of times per
24 hour period. The five stages include fill, aerate, settle, decant, rest.

The wastewater is pumped into the SBR during the fill stage. The contents are then
aerated and mixed prior to a quite settlement phase where all of the biomass and
solids settle out. The clear supernatant is then decanted from the system. Following a
rest phase the cycle is repeated. Periodically excess sludge is removed from the
system during the rest phase and stored prior to removal off-site for treatment and
disposal.

The SBR process provides good operational flexibility and allows for the option of
incorporating nitrification, denitrification and phosphorous removal. It is a simple and
reliable system, ideal for the treatment of varying flow and load conditions. This type
of system is of particular benefit when treating wastewater from hotels, pubs and
restaurants, etc. éo&

&

6.2.5 CAS PLANT S
The EPS CAS plant is based on conventionalog%g,v%ted sludge technology. Each unit

is factory built complete with all necessa%ﬁ%@]oment necessary for efficient

. S I\
operation. Q,i’\\(ig(\é\

gL
A CAS plant is of steel constructggﬂ\,{\@ided into two major sections — an aeration
section and a clarifier. Each unit cafprises of an inlet box, aeration header with drop
pipes and diffusers, roots typepgiﬁwer including motor, controls, drives and fittings,
sludge return and storage. )

Following aeration the mixed liquor of activated sludge and treated effluent passes
forward to the clarifier where conditions are favourable for the separation of settled
sludge and the final effluent prior to discharge. All settled solids are returned
continuously to the aeration section for further treatment.

Periodically excess sludge is wasted from the system to a sludge storage tank prior to
removal off-site for treatment and disposal.

Nitrification, denitrification and phosphorous removal can also be accommodated
with this system.
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6.2.6 MBR - Packaged Membrane Bioreactors

MBR technology is a leading edge technology for the treatment of wastewater to a
very high standard. Typically a final effluent standard of 5:5: 5, BOD : SS : NHy is
achieved consistently.

Background

The development of our submerged membrane bioreactor technology was the result of
a Japanese Government initiative to produce compact, high quality effluent, treatment
plants.

Since producing the first pilot plant using MBR technology in 1989 and the first
commercial plant in 1991, over 950 plants have been installed worldwide. These treat
a wide range of wastewaters, the principal application being sewage and sludge
liquors, but also including industrial and food processing wastewater, and grey water
recycling for a wide range of re-use purposes.

Process Description

The process employs simple flat sheet membrane panels housed in stainless steel
cases and aerated by a coarse bubble diffuser system. A series of these membranes are
submerged within an activated sludge treatment tank. An advantage of this design is
that the membrane panels are securely retained and cannottouch or abrade each other,
while the cases also act as a flume to ensure effective t&nk mixing and even

distribution of the biomass. O&\\@
AN
O . .
The membrane panels are manufactured w, é§ﬁ average pore size of 0.4 microns,

which in operation becomes covered by.&dynamic layer of protein and cellular
material. This further enhances the pesfosmance effectiveness of the filtration process
by providing an effective pore si;gséi@ss than 0.01 microns, which is in the ultra-

N

filtration range. S

K
\O

Our membrane bioreactor tm&aﬁcnent produces a high quality disinfected effluent. The
raw sewage generally only requires screening (to 3mm) and de-gritting prior to
entering the membrane bioreactor tank. The process requires no primary or secondary
settlement stages and no additional tertiary treatment or UV stages to achieve quality
typically better than 5 : 5 : 5 mg/l BOD : Suspended Solids : Ammonia.

The MBR system has a number of inherent advantages. It does not remove the solids
by settlement, therefore the biomass can operate at very high levels of mixed liquor
suspended solids (MLSS), generally in the order of 12,000-18,000 mg/l, and up to
22,000 mg/l. This high concentration enables a low tank volume and a long sludge
age to be utilised, which reduces sludge production and allows a small footprint. The
associated viscosity with the suspended solids will affect the cross flow over the
membrane surface. It is recommended that in normal operation the MLSS does not
routinely go below 10,000 mg/l and that a minimum level of 8,000 mg/l at average
flow is recommended.

The maximum hydraulic flow determines the required number of membrane units.
Each membrane unit may contain up to 400 flat plate membrane panels housed within
a rectangular case, together with an integral aeration system in the bottom section of
the unit. Treated effluent is removed from the membrane units using gravity head
(typically 1 -1.2m).
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The membrane air diffuser typically allows 3-6% uptake of available oxygen at 3.3m-
3.5m water depth, dependent on temperature and initial dissolved oxygen levels.
Higher uptake rates will be found at lower temperatures and where the influent is
initially anoxic.

Aeration is continuous at all times when permeate is flowing through the membrane
units. During periods of low influent flow when the permeate flow stops, the aeration
blowers can be cut out and will re-start automatically upon permeate flow resuming.

Operational Experience

Operating experience of pilot and main treatment plants has consistently resulted in an
effluent of high quality that has little dependence on variations in feed strength and is
fully disinfected with bacteria and viruses reduced to below the limits for bathing
water or recreational water standards.

By minimising the effect of fouling through controlled cross flow velocities over the
membrane surface, cleaning is required typically only twice per year using a
backwash of dilute sodium hypochlorite solution into each membrane unit.

The process is designed to run without supervision and by using high quality
materials, including stainless steel, the membrane panelséai%d cases have long life

expectancies in the most part beyond 10 years. &
N
£3S
e
6.3 TERTIARY TREATMENT S

6.3.1 Self-Cleaning Mechanical Sand Efler
EPS offer a self-cleaning up-ward fl \m%chanical sand filter for flows varying from
2.5m°/hr up to 45m°/hr. The stainles Steel filters are skid mounted, manufactured,
assembled and tested at our Workoék}Bp in Mallow prior to delivery.

X
The filter design operates a(\ﬁde”ﬁ known and utilised technology of moving sand with
the effluent passing upwards through a downward moving sand bed. The dirty sand is
in turn re-circulated through a cleaning mechanism prior to re-entry to the top of the
sand bed for further filtration.

Wash water is returned to the treatment plant for solid settlement and treatment at a
maximum rate of 5% of the filters overall hydraulic design.

6.3.2 In-Situ Sand Filter

An In-Situ sand filter consists of varying stratified layers of sand and gravel. The
treated effluent is distributed evenly over the entire filter area by a gravity distribution
system or a pumped distribution system. It then passes down through the various
layers of sand and gravel where it is further polished and filtered prior to entering the
ground water or surface water.
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6.3.3 Reed Bed System

A typically designed reed bed system for tertiary treatment can further improve the
quality of an effluent prior to discharge or disposal. A reed bed system will lead to
enhanced removal of BOD, COD and suspended solids, as well as ammonia, nitrates
and phosphorous, if specifically designed for same.

A reed bed system can operate as a horizontal flow or vertical flow system.

The system comprises of an inlet and outlet and layer of gravel. The surface is planted
with reeds known as Phragmites Australis, which ensures oxygen transfer down into
the gravel bed through the rhizomes.

6.3.4 Disinfection: Ultra Violet (UV)

UV disinfection of a treated effluent prior to disposal is a necessary requirement for
many sites. UV light is effective for disinfection as it ruptures the genetic structure of
harmful bacteria leading to instantaneous destruction.

EPS offer two ranges of disinfection systems for varying flows and applications. EPS
offer the EEFG range for flows of 1m*/hr to 40m*/hr and the LBX range for flows
from 3 to 1000m°/hr. Both systems incorporate a reliable self-cleaning mechanism to

prevent fouling of lamps during use. @‘\”&
&
S8
6.4 NUTRIENT REMOVAL Oagﬁeg@
6.4.1 Nitrification SO

Nitrification is the conversion of ammo Q@n‘m wastewater to nitrate under aerobic
conditions. Within the aeration tank@é/\aﬁ]monium is converted firstly to nitrite and
then nitrate through the action of aut i phic nitrifying bacteria. These nitrifying
bacteria are recycled through the psocess to maintain high levels of nitrification.
Because nitrifying bacteria are sfower to reproduce than other heterotrophic bacteria
long aeration periods are requt ed to achieve sufficient growth.

6.4.2 Denitrification

Denitrification is the conversion of nitrate to nitrogen gas using suitable heterotrophic
bacteria under anoxic conditions. In the absence of a readily available oxygen source
the bacteria can use the oxygen available in the NO3 for cell synthesis thus reducing
the NO3 to N». To help with the denitrification process sludge is returned from the end
of the aeration system and also from the final settlement tank. This sludge, which is
both high in nitrate and biomass, is essential for achieving good denitrification levels.

6.4.3 Phosphate Reduction

To reduce the soluble orthophosphate levels in the treated effluent, ferric sulphate is
dosed into the primary settlement tank or the aeration tank. The ferric precipitates out
the soluble phosphate and thus reduces the phosphorous levels. Typical P values
achieved with dosing would be <2mg/L Total P.
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6.5 ADDITIONAL OPTIONS

6.5.1 Screening

EPS offer a range of stainless steel screens for 3mm or 5mm requirements. All
screens offered come with washing and compaction if required.

6.5.2 Grease Removal

The entrance of fats, oils and greases (Fogs) into any treatment plant is prohibited. It
is imperative that any Fogs are removed by a suitable grease trap prior to entering the
waste stream to any plant. Depending on the application and the potential loads of
Fogs a number of grease traps are available for selection.

The use of enzyme type grease emulsifiers is not acceptable for the removal of Fogs
from waste streams entering a treatment plant.

EPS encourage the use of undersink type systems and three chamber type interceptors
that are sufficiently sized, suitably located and regularly maintained and emptied. The
entrance of grease to a treatment plant will lead to inefficient operation and mal
odours and it is for this reason that effective grease systems are installed.

6.5.3 Flow Splitting Chamber .
For applications where duplex systems are proposed, EPgnflso offer factory

assembled flow splitting chambers. &
N
6.5.4 Recirculation Chamber F°

In applications where denitrification is rqu}@ recirculation chambers are available
for splitting the final effluent stream an@&?;\@ iversion of a portion of same back to the
front end of the treatment plant to a‘n{\gﬁm?lc tank. This ensures that the nitrate is
converted to nitrogen gas and wagg%\%r to subsequent discharge.

o
6.5.5 Inlet Pumping Station &
Depending on varying site %@’%\itions and process selection an inlet pumping station
may be required. EPS offer a range of pumping solutions to cater for same and offer a
variety of pump type and make as well as sumps in steel or pre-cast concrete.

6.5.6 Outlet Pumping Station

Many applications require that the final treated effluent is pumped to a higher
discharge point or onto a pressurised dispersion system (sand filter, etc). EPS offer a
number of solutions for this requirement, with each site requiring a specific and
individual design.
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6.6 INSTRUMENTATION
For additional control and monitoring of treatment plants once installed, EPS offer a
range of items that aid in meeting the operational and monitoring requirements of all
discharge licences.

e Flow Metering (Inlet and Outlet)

e Remote Monitoring (gsm Dial Out Unit)

e Automatic Sampling

e Datalogging and trending of flows

6.7 OPERATION AND MAINTENANCE
EPS offer both Service Contracts and Full Operation and Maintenance Contracts for
plants installed by us or by other companies.

Our operation and maintenance staff offer a service, which includes the following:
e Mechanical and Electrical Maintenance

e Process Operation

e Chemical Supply and Set-Up

e Desludging

e Preventative Maintenance &

 Production of Operational Reporte'for Discharge Licence
Requirements QS

&
e Trouble-shooting for Exi Qi@g Plants
e Holiday Cover/WeQ%t% Cover, etc.

RN

S®
,\O

6.8 DESIGN OF DISPOSAL SYgﬁ%\/IS

EPS offer design recommendatioﬁgo@)r disposal systems for all sites as required. EPS

require that a detailed site assessmhent be carried out. A subsequent site assessment

report will then be utilised toﬁ\sign a suitable percolation area, soil polishing filter or

T nen X
sand polishing filter as requited.

All recommendations will be in accordance with EPA guidelines and Risk
Assessment in accordance with GSI/DOE guidelines.

EPS do not install disposal systems and cannot accept any liability for disposal

systems once installed. Disposal systems should at all times be installed in accordance
with EPA guidelines or BS6297 which ever is deemed appropriate.
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according to German DIN 4261,
Water level: min 1,0 m, max. 2,0 m
Primary tank can be 1 or 2 chambers,
depending on circumstances

** primary treatment and sludge
storage, designed for 1 year retention

***primary treatment and sludge

storage, designed for 2 year retention
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AQUAmax® BASIC / CLASSIC Functional Description

AQUAmax*

SBR Small Wastewater Treatment Plant and Retrofitting System in accordance with DIN 4261, Part 2 [Available in English]

The wastewater treatment plant functions
according to the activated sludge principle
using the impoundage (storage) process
{single tank or SBR plant). With this, the
pollutants are taken up from the wastewa-
ter by suspended microorganisms (activa-
ted studge) and converted into biomass.

The wastewater first reaches the coarse
screen. Every two hours the stored was-
tewater is fed — according to the principle
of a connecting tube —into the activated
sludge stage. Aeration takes place inter-
mittently via a submersible motor aerator.
At the end of six hours the aeration phase
ends and the settling phase begins.

After two hours settling time the dlarified
water is pumped out using the clarified
water pump. The switch-off point is deter-
mined by a float switch. If, in the case of
a pump failure, this minimum water level
cannot be achieved, an alarm is activated.
After ca. eight hours, with the end of the
removal of the darified water, the cycle
also ends and a new one begins.

Control is by means of the a control unit
and can be adjusted to the respective
requirement case. Operating times of the
units are shown in a display and recorded
in the storage of the control unit. On com-
missioning, the plant is set to the maxi-

a period of more than four hours then

the system switches automatically into
holiday operation. The aeration time is so
far reduced that the microorganisms have
sufficient oxygen available. With normal
loading the plant switches back inta the
operating mode set.

Sampling

As the pumping out process is of only
short duration the treated water is coll-
ected in a suitable vessel in the settling
tank {accessories: 1.5 | sampling bottle).
The bottle is mounted in the vicinity of the
cover and is easily accessible from above.
Alternatively a bottle can also be placed in
a separate sampling shaft.

Installation and dimensioning
Dimensioning and installation are descri-
bed in more detail in the General Nati\gﬁal
Technical Approval Z-55.3-53 and{l@
installation instructions, \\

Operation and mam@n
In accordance with DIR:
small wastew te? tment plants must
be momtorg& e operator at certain
intervals@s well as being maintained
thre@édﬁ @53 year by a specialist. Both are
impor@% for the correct operation of the

plaft.

261 Parts 1 to 4,

&

mum connected number of inhabitants. A C' If small wastewater treatment plants are

modification of the setting with short-term
over- or underloading is not necessary.

The plant achieves its full treatment per-

formance following a start-up period of ca.

one month. With severe underloading or
temperatures below 12° C it can also take
several months until the biology is fully
developed. In this case it is recommended
that SBR plants are seeded in order to
accelerate this process.

With the AQUAmax® BASIC charging,
removal of excess sludge and drawing off
of clarified water take place using only
one single pump. The water flows are fed
into the individual areas by means of a
patented hydraulic system.

Holiday operation
If no wastewater flows into the plant over

equipped with a voltage failure detection
system (UVS), a twice a year maintenance
suffices.

AQUAmax® BASIC and AQUAmax®
CLASSIC have a UVS as standard. Sludge
removal from the primary settling stage
takes place, dependent on load, once a
year or as required. Further details for this
are regulated in the operating and mainte-
nance instructions.

Possibilities for application

The AQUAmax® CLASSIC / BASIC is con-
ceived for the treatment of domestic was-
tewater. Other ATB wastewater treatment
plants can be employed for the treatment
of other wastewater (agriculture, com-
merce or similar).

Technical data

The AQUAmax® consists of the following
electrical units: 2 x submersible motor
pumps (BASIC: 1 x submersible motor
pump), 1 x submersible motor aerator, 1 x
float switch as well as a control unit. The
units are designed for 230 V, 50 Hz.

in addition, the AQUAmax® consists of a
carrier frame, pipelines and hoses.

The electrical plant components are sub-
ject to a system-related wear. The service
life of the units, from experience, lies
between 5 and 10 years.

Treatment performance

The AQUAmax® CLASSIC / BASIC meets the
following limiting values: BODS: 20 mg/l,
COD: 90 mg/l, NHAN {»12°C): 10 mg/l
(qualified random sample).

AQUAmax® PLUS Package

The AQUAmax® PLUS Package is an
optional extension for the improvement of
the treatment performance. The plant is
equipped with an improved program mo-
dule. Using an additional anoxic clarifica-
tion phase the total nitrogen (Ntot) can be
reduced to a value of < 25 mgfl (»12°C).

AQUAmax® phosphate elimination

For the removal of phosphates from the
wastewater a dosing pump for the additi-
on of a precipitant can be triggered. The
package on offer includes open air column
ar box incl. precipitant and container

as well as dosing pump. The content of
orthophosphate in the circulation can thus
be ensured at less than 2 mg/l.

Guarantee

In addition to the statutory guarantee
period we give, through our marketing
and installation partners, a guarantee of
36 months from date of installation, on
all electrical parts. You have a 10 year
guarantee on the frame from the date of
installation. The guarantee conditions can
be found on the guarantee card.
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RPS - MCOS Lid

innishmore Kerry Central

Ballincollig Recycling Facility

Co Cork - | Storm Sewer P1

Date 29/08/2008 Designed By JO'C

File MGEO109WDGJ010D04.sws Checked By
&icro Drainage System1 W.10.4

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Pipe Size File C:\WinDes\STANDARD.PIP Manhole Size File <C:\WinDes\STANDARD.MHS

Location - Scotland & Ireland

Return Period (years) 1 Depth from Soffit to G.L. (m) 1.200
M5-60 (mm) 15.300 Min Vel. {(m/s - Auto Design Only) 0.76
Ratio R 0.240 Min Slope (1:X - Optimisation) 1000
Maximum Rainfall (mm/hr) 50 Minimum Outfall Invert (m) 0.000
Foul Sewage {1/s/ha) 0.00 Ground Level at Outfall (m) 106.830
O'flow Setting (*Foul only) 0 Outfall Manhole Name Att.Pond
Volumetric Runoff Coeff. 0.75 Outfall Manhole Dia/Length (mm) 0
Infiltration % 0 Outfall Manhole Width {(mm) 0
Minimum Backdrop Height (m) 0.000

Designed with Level Inverts

Network Design Table

PN Length Fall Slope Area T.E. DWF k HYD DIA
: {m) {m) (1:X) (ha) (mins) (1/s (mm) SECT (mm)
1.000 18.86 0.187 100.9 0.016 4.00 \)§/0 0.600 [o] 225
1.001 15.00 0.052 288.8 0.009 0.00\0® 0.0 0.600 o 225 i
1.002 32.94 0.114 288.8 0.014 0.006\ 0.0 0.600 o 225 i
1.003 19.97 0.069 288.8 0.031 angﬁ 0.0 0.600 o 225
1.004 66.59 0.231 288.8 0.084 éi§v 0 0.0 0.600 [o] 225 !
1.005 22.36 0.147 151.8 0.02Q§?é> .00 0.0 0.600 [o] 225
1.006 59.61 0.4%0 121.7 O.Q&?~¢ 0.00 0.0 0.600 o 225
09& i
2.000 62.49 0.150 418.0 .gh N 4.00 0.0 0.600 o 300 ;
2.001 42.45 0.102 418.Q§$ 0 0.00 0.0 0.600 o 300
O
3.000 23.84 0.028 8489 30.096 4.00 133.0 0.600 o 525
PN
4.000 7.62 0.393 & $4 0.400 4.00 0.0 0.600 (o] 450
S\
3.001 32.81 0.490‘&367.0 0.051 0.00 0.0 0.600 [o] 525
5.000 48.44 OC) 0 161.5 0.232 4.00 0.0 0.600 o 225
2.002 14.80 0.083 177.6 0.000 0.00 0.0 0.600 o 525
1.007 10.23 0.100 102.3 0.000 0.00 0.0 0.600 [} 525
|
Network Resuits Table i
PN Rain T.C. Us/1L E.Area E.DWF Foul Infil. Vel CAP Flow
(mm/hx) (mins) (m) (ha) (1/8) (1/8) (1/8) (m/8) (1/8) (1/s)
1.000 37.0 4.2 106.755 0.016 0 0 0 1.30 52 2
1.001 36.1 4.6 106.568 0.025 0 0 0 0.76 30 2
1.002 34.4 5.3 106.516 0.039 0 0 0 0.76 30 4
1.003 33.4 5.7 106.402 0.070 0 0 0 0.76 30 6
1.004 30.6 7.2 106.333 0.153 0 0 0 0.76 30 13
1.00% 30.1 7.% 106.102 0.174 Q 0 0 1.06 42 14
1.006 28.8 8.4 105.955 0.207 0 0 0 1.18 47 16
2.000 34.2 5.4 106.630 0.457 0 0 0 0.76 54 42
2.001 32.2 6.3 106.480 0.577 0 0 0 0.76 54 50
3.000 36.3 4.5 105.651 0.096 133 0 0 0.76 165 142
4.000 37.6 4.0 105.905 0.400 ] 0 0 4.64 737 41
i
3.001 35.7 4.7 105.512 0.547 133 0 0 2.74 593 186
5.000 35.6 4.8 106.705 0.232 0 0 0 1.03 41 22
2.002 31.9 6.4 105.022 1.356 133 0 0 1.68 363 250
1.007 28.7 8.4 104.939 1.563 133 0 0 2.21 479 254

T T (6)1982-2006 Micro Drainage
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"RPS-MCOS L.d

Innishmore Kerry Central
Ballincollig Recycling Facility
Co Cork Storm Sewer P1
Date 29/08/2008 Designed By JO'C
File MGEQ109WD0010D04.sws Checked By

"Micro Drainage

System1 W.10.4

Network Design Table

. (£)1982-2006 Micro Drainage

PN Length Fall Slope Area T.E. DWF k
(m) (m) (1:X) (ha) (mins) (1/s) (mm)
6.000 18.78 0.186 100.9 0.014 4.00 0.0 0.600
6.001 18.38 0.064 288.8 0.007 0.00 0.0 0.600
6.002 41.51 0.144 288.8 0.030 0.00 0.0 0.600
6.003 12.62 0.044 288.8 0.006 0.00 0.0 0.600
6.004 62.49 0.216 288.8 0.023 0.00 0.0 0.600
6.005 24.75 0.146 169.1 0.012 0.00 0.0 0.600
6.006 72.69 0.590 123.2 0.022 0.00 0.0 0.600
1.008 7.23 0.125 57.8 0.000 0.00 0.0 0.600
Network Results Table
PN Rain T.C. Us/IL E.Area E.DWF Foul Infil.
(mm/hr) (mins) (m) (ha) (1/8) (1/8s) (1/8)
6.000 37.0 4.2 106.75S5 0.014 0 0 0
6.001 35.9 4.6 106.569 0.021 0 0 0
6.002 33.8 5.5 106.505 0.051 0 0 0
6.003 33.2 5.8 106.361 0.057 0 o_ 0
6.004 30.6 7.2 106.318 0.07% 0 §§' 0
6.005 30.0 7.6 106.101 0.091 0 é 0
6.006 28.4 8.6 105.955 0.113 o &o 0
N f§\
1.008 28.4 8.7 104.839 1.676 630 0 0
S\
&8
\5\@\?
§3, ¢
N
sy
NG
EN
R
G
&
S
&

HYD
SECT

0000000

[¢]

Vel
(m/8)

1.30
0.76
0.76
0.76
0.76
1.00
1.18

2.95

DIA
(ram)

225
225
225
225
225
225
225

525

CAP
(1/8)

Flow
(1/8)

VNN N e

262
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["RPS -MCOS Lid

Innishmore Kerry Central
Ballincollig Recycling Facility
Co Cork Storm Sewer P1
Date 29/08/2008 Designed By JO'C
File MGEQ109WD0010D04.sws Checked By

_Micro Drainage

System1 W.10.4

PIPELINE SCHEDULES

Upstream Manhole

_(c)1982-2006 Micro Drainage

Hyd Diam C.Level I.Level Depth MH DIAM., L*W
BN Sect (mm) MH No. (m) (m) (m) {mm)
1.000 o 225 S25 108.180 106.755 1.200 1050
1.001 o 225 S26 108.130 106.568 1,337 1050 ;
1.002 o 225 827 108.080 106.516 1.339 1050 j
1.003 o 225 S28 107.930 106.402 1.303 1050 X
1.004 o 225 S29 107.830 106.333 1.272 1050 ‘
1.005 o 225 S30 107.530 106.102 1.203 1050 :
1.006 o 225 S31 107.380 105.955 1.200 1050 i
2.000 o 300 S21 108.130 106.630 1.200 1050 |
2.001 o 300 S22 108.130 106.480 1.350 1050 {
!
3.000 o 525 S18 108.130 105.651 1.954 1500 5
4.000 o 450 S.Tank 108.130 105.905 1.775 1350 i
3.001 o 525 §20 108.130 105.512 2.093 1500
5.000 o 225 S23 108.130 106.705 1.200 1050
2.002 o 525 S24 108.130 105.022 2.583 1500
1.007 o 525 S32 107.190 104.939 \f§326 1500
Q§@
6.000 o 225 $33 108.180 106.758" 1.200 1050
6.001 o 225 S34 108.130 196.569 1.336 1050
6.002 o 225 S35 108.080 Qgs?sos 1.350 1050
6.003 o 225 S36 107.83 Q%p .361 1.244 1050
6.004 o 225 S37 107. M106.318  1.287 1050
6.005 o 225 538 107«53§* 106.101 1.204 1050
6.006 o 225 S39 1050 105.955 1.200 1050
5 &
1.008 o 525 $40 K107.090 104.839 1.726 1500
NG
L gﬁivnstream Manhole
&
PN Length Slope \No C.Level I.Level Depth MH DIAM., L*W
(m) (1:X) - (m) (m) (m) (mm) ,
N
Qo
1.000 18.86 100.9 S26 108.130 106.568 1.337 1050
1.001 15.00 288.8 S27 108.080 106.516 1.339 1050
1.002 32.94 288.8 S28 107.930 106.402 1.303 1050
1.003 19.97 288.8 S29 107.830 106.333 1.272 1050
1.004 66.59 288.8 S30 107.530 106.102 1.203 1050
1.005 22.36 151.8 S31 107.380 105.955 1.200 1050
1.006 59.61 121.7 S32 107.190 105.465 1.500 1500
2.000 62.49 418.0 S22 108.130 106.480 1.350 1050 :
2.001 42.45 418.0 S24 108.130 106.379 1.451 1500 i
3.000 23.84 848.9 S20 108.130 105.623 1.982 1500 |
4.000 7.62 19.4 S20 108.130 105.512 2.168 1500
3.001 32.81 67.0 S24 108.130 105.022 2.583 1500
|
5.000 48.44 161.5 S24 108.130 106.405 1.500 1500 ;
i}
2.002 14.80 177.6 S32 107.190 104.939 1.726 1500 ]
i
1.007 10.23 102.3 S40 107.090 104.839 1.726 1500
6.000 18.78 100.9 S34 108.130 106.569 1.336 1050 ,
6.001 18.38 288.8 S35 108.080 106.505 1.350 1050 i
6.002 41.51 288.8 $36 107.830 106.361 1.244 1050
6.003 12.62 288.8 §37 107.830 106.318 1.287 1050 !
6.004 62.49 288.8 $38 107.530 106.101 1.204 1050
6.005 24.75 169.1 S39 107.380 105.955 1.200 1050
6.006 72.69 123.2 S40 107.090 105.365 1.500 1500 i
I
1.008 7.23 57.8 Att.Pond 106.830 104.714 1.591 0 i
|
\
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| RPS - MCOS Ltd
: Innishmore Kerry Central

! Ballincollig Recycling Facility

i Co Cork - | Storm Sewer P1

| Date 29/08/2008 Designed By JO'C

|_File MGEQ109WDO0010D04.sws Checked By o
;_Micro Drainage SystemiW.104

!
f| PIPELINE SCHEDULES

Upstream Manhole

Hyd Diam MH No. C.Level 1I.Level Depth MH DIAM., L*W

PN Sect (mm) (m) (m) (m) (mm)

Downstream Manhole

Length Slope MH No C.Level I.Level Depth MH DIAM., L*W

PN (m)  (1:X) (m) (m) (m) (mum)

%,
%

%9

/)”%37,

. {c)1982-2006 Micro Drainage _ _
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"RPS-MCOS Ld B [ Page5
Innishmore Kerry Central
Ballincollig Recycling Facility
Co Cork Storm Sewer P1
Date 29/08/2008 Designed By JO'C ag .
File MGE0O109WD0010D04.sws Checked By A
Micro Drainage Systemi W.10.4
MANHOLE SCHEDULES
M/Hole ggz:; ):J/elzot]f D;‘a/x:mll::a*w Pipes Out Pipes In
Number (m) (m) (wm) PN IL. (m) D (mm) PN IL. (m) D (mm)
!
S25| 108.180| 1.425 1050 | 1.000 106.755 225
S26 | 108.130| 1.562 1050 | 1.001 106.568 225| 1.000 106.568 225
S27| 108.080| 1.564 1050 | 1.002 106.516 225| 1.001 106.516 225
S28 | 107.930| 1.528 1050 | 1.003 106.402 225) 1.002 106.402 225
S29 | 107.830| 1.497 1050 | 1.004 106.333 225| 1.003 106.333 225
S30 | 107.530| 1.428 1050 | 1.005 106.102 225 1.004 106.102 225
S31| 107.380| 1.425 1050 | 1.006 105.955 225| 1.005  105.955 225
S21| 108.130| 1.500 1050 | 2.000 106.630 300
S22 108.130| 1.650 1050 | 2.001 106.480 300 2.000 106.480 300
S18: 108.130| 2.479 1500 | 3.000 105.651 525
S.Tank | 108.130| 2.225 1350 | 4.000 105.905 ,\fg" 450
Qo
S20i 108.130| 2.618 1500 | 3.001 105.5]&0 525 3.000 105.623 525
O 4.000 105.512 450
: O\N\\\«?}
§23; 108.130, 1.425 1050 | 5.000 o é}b%.ms 225
: QL
524 ¢ 108.130) 3.108 1500 2.0 \Q@\?} 105.022 525 2.001 106.379 300 ;
RS é\\ 3.001  105.022 525 ;
: i&“\\g{\ 5.000 106.405 225 |
{ d ($) :
S§32i 107.190| 2.251 150'®&\i\\.007 104.939 $251 1.006  105.465 225 !
OIS 2.002 104.939 525 i
& N i
o
S33| 108.180| 1.425 JéQ%o 6.000 106.755 225 ]‘»
X
S$34 108.130| 1.561 & 1050 | 6.001 106.569 225| 6.000 106.569 225 :
O !
S35| 108.080| 1.575 o 1050 | 6.002 106.505 225 6.001 106.505 225 i
S36 | 107.830| 1.469 1050 6.003 106.361 225( 6.002 106.361 225 l
S$374 107.830| 1.512 1050 | 6.004 106.318 225 6.003 106.318 225
S38 | 107.530! 1.429 1050 | 6.005 106.101 225! 6.004 106.101 225
S39| 107.380| 1.425 1050 | 6.006 105.955 225| 6.00% 105.955 225
S40 | 107.090| 2.251 1500| 1.008 104.839 525] 1.007 104.839 525 '
6.006 105.365 225
Att.Pond | 106.830| 2.116 0 OUTFALL 1.008 104.714 525
\

(c)1982-2006 Micro Drainage
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_RPS - MCOS Ld
Innishmore Kerry Central
Ballincollig Recycling Facility
_Co Cork . Storm Sewer P2
Date 29/08/2008 : Designed By JO'C
File MGEO109WD0011D03.sws | Checked By ~
|_Micro Drainage System1 W.10.4 e

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Pipe Size File C:\WinDes\STANDARD.PIP Manhole Size File C:\WinDes\STANDARD.MHS

Location - Scotland & Ireland

Return Period (years) 1 Depth from Soffit to G.L. (m) 1.200
MS5-60 {(mm) 15.300 Min Vel. (m/s - Auto Design Only) 0.76
Ratio R 0.240 Min Slope (1:X - Optimisation) 1000
Maximum Rainfall (mm/hr) 50 Minimum Outfall Invert (m) 0.000
Foul Sewage (1l/s/ha) 0.00 Ground Level at Outfall (m) 108.030
O'flow Setting (*Foul only) 0 Outfall Manhole Name sis
Volumetric Runoff Coeff. 0.75 outfall Manhole Dia/Length (mm) 0
Infiltration % 0 Outfall Manhole Width (mm) 0
Minimum Backdrop Height (m) 0.200 :

Designed with Level Inverts !

Network Design Table
PN Length Fall Slope Area T.E. DWF k HYD DIAa
{m) {m) {1:X) {ha) (mins) (1/s) (mm) SECT (mm)
&.
1.000 50.01 0.172 2590.8 0.060 4.00 \00.0 0.600 [e] 225
1.001 23.43 0.081 289.2 0.238 0.0%§§p 0.0 0.600 [e] 225
2.000 54.46 2.153 25.3 0.307 O@%\@b\}) 0.0 0.600 o 225
8
3.000 18.30 0.453 40.4 0.056¥a§}4.00 0.0 0.600 [o) 225
WA
1.002 23.32 0.042 555.4 8§§%§> 0.00 0.0 0.600 [e] 375
O
N
4.000 53.41 0.595  89. \&gé‘om 4.00 0.0 0.600 o 225
. 3
1.003 31.51 0.057 %§§§@§‘0.077 0.00 0.0 0.600 [o] 375
1.004 34.90 0.183 Q@\; 0.066 0.00 0.0 0.600 o 375 :
o i
O
5.000 22.56 0.660\§§34.2 0.487 4.00 0.0 0.600 [e] 225
6.000 16.95 O.%§§? 23.1 0.050 4.00 0.0 0.600 [o] 225
O
1.005 29.99 0.043 692.6 0.039 0.00 0.0 0.600 o 450
7.000 17.59 0.778 22.6 0.046 4.00 0.0 0.600 o 225 E
i
Network Results Table ;
PN Rain T.C. Us/IL E.Arxrea E.DWF Foul Infil. Vel CAP Flow :
(mm/hr) (mins) (m) (ha) (L/8) (1/8) (1/8) (m/8) (1/s) (1/s)
1.000 34.8 5.1 106.505 0.060 0 0 0 0.76 30 6 i
1.001 33.6 5.6 106.333 0.298 0 0 0 0.76 30 27 j
2.000 36.7 4.3 108.405 0.307 0 0 0 2.61 104 31
3.000 37.3 4.1 106.70S 0.051 0 0 0 2.06 82 S
\
1.002 32.6 6.1 106.252 0.677 0 0 0 0.76 84 60
4.000 35.9 4.6 106.80S 0.051 0 0 0 1.38 5SS S
1.003 31.3 6.8 106.210 0.805 0 0 0 0.76 84 68 !
1.004 30.5 7.2 106.153 0.871 0 0 0 1.31 145 72
|
5.000 37.2 4.2 106.630 0.487 0 0 0 2.2%5 89 49
6.000 37.4 4.1 106.70S 0.050 0 0 0 2.74 109 S l
1.005 29.5 7.9 105.970 1.447 0 0 0 0.76 122 116
7.000 37.4 4.1 106.705 0.046 0 0 0 2.76 110 S
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RPS - MCOS Ttd

Innishmore 1 Kerry Central
Ballincollig i Recycling Facility

| Co Cork Storm SewerP2
Date 29/08/2008 i Designed By JO'C
File MGEQ109WD0011D03.sws | Checked By

Micro Drainage

System1 W.10.4

Length
PN (m)

1.006 27.07

8.000 25.32

1.007 90.00

1.008 20.00

1.009 26.60

Rain T.C.
PN (mm/hr) (ming)
1.006 28.6 8.5
8.000 37.2 4.2
1.007 26.2 10.5
1.008 24.2 12.4
1.009 23.7 13.0

Network Design Table

Fall Slope Area T.E. DWF k
(m) (1:X) (ha) (mins) (1/s) (mm)
0.032 848.9 0.223 0.00 0.0 0.600
0.810 31.3 0.050 4.00 0.0 0.600
0.106 849.1 0.114 0.00 0.0 0.600
0.106 849.1 0.141 0.00 0.0 0.600
0.032 831.2 0.024 0.00 0.0 0.600
Network Results Table
us/1L E.Area E.DWF Foul Infil.
(m) (ha) (L/s) (1/s) (1/8)
105.927 1.715 0 0 0
106.705  0.050 0 0 0
105.895  1.879 0 0 0
105.789  2.020 0 0 0
105.683  2.044 0 0 o
e
&
5ﬁ‘é§
&3S
&P
Q}éﬁ?
N
N
s
N
C
R
S
&
S
s

___(c)1982-2006 Micro Drainage

vel
(m/8)

0.76
2.35
0.76

0.76
0.77

cooe

DIA
(rm)
525
225
525
525
525
CAP Flow
(1/8) (1/8)
165 133
93 S
165 133
165 133
166 133
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'RPS-MCOS Ltd S
fnnishmore Kerry Central
Ballincollig Recycling Facility
Co Cork Storm Sewer P2
Date 29/08/2008 Designed By JO'C
File MGEQ109WD0011D03.sws Checked By
Micro Drainage . . System1 W.10.4 e o
PIPELINE SCHEDULES
Upstream Manhole
Hyd Diam C.Level I.Level Depth MH DIAM., L*W
PN gect (mm) MH No. (m) (m) (m) (mm)
1.000 o 225 S1 107.930 106.505 1.200 1050
1.001 o 225 S2 108.130 106.333 1.572 1200
2.000 o 225 S3 109.830 108.405 1.200 1050
3.000 o 225 S4 108.130 106.705 1.200 1050
1.002 o 375 S5 108.830 106.252 2.203 1350
4.000 o 225 S6 108.230 106.305 1.200 1050
1.003 o) 375 S7 108.330 106.210 1.745 1350
1.004 o 375 S8 108.130 106.153 1.602 1350
5.000 o 225 S9 108.130 106.630 1.275 1050
6.000 o 225 S10 108.130 106.705 1.200 1050
1.005 o 450 §11 108.130 105.970 1.710 1350
7.000 o 225 S12 108.130 106.705 g.?éoo 1050
)
1.006 o 525 S13 108.130 105.926‘6\ 1.678 1500
Se. N
8.000 o 225 S14 108.130 5@6@05 1.200 1050
S\
1.007 o 525 S15 108.136° £65.895 1.710 1500 :
1.008 o 525 sie 108.&3 2M05.789 1.816 1500
1.009 o 525 s17 10 @;3 105.683 1.922 1500
o
& _:
%. tream Manhole '
Qé Q I
PN Length Slope MH IﬁQ C.Level 1I.Level Depth MH DIAM., L*W |
(m) (1:X) & (m) (m) (m) (mm) |
Ny :
1.000 50.01 290.8(\°¢\ S2 108.130 106.333 1.572 1200 i
1.001 23.43 289 S5 108.830 106.252 2.353 1350 :
2.000 54.46 25.3 S5 108.830 106.252 2.353 1350
3.000 18.30 40.4 S5 108.830 106.252 2.353 1350
1.002 23.32 555.4 S7 108.330 106.210 1.745 1350
4.000 53.41 89.8 S7 108.330 106.210 1.895 1350
1.003 31.51 555.4 S8 108.130 106.153 1.602 1350
1.004 34.90 190.4 $11 108.130 105.970 1.78S 1350
5.000 22.56 34.2 S11 108.130 105.970 1.935 1350
6.000 16.95 23.1 S11 108.130 105.970 1.935 1350
1.005 29.99 692.6 S13 108.130 105.927 1.753 1500
7.000 17.59 22.6 S13 108.130 105.927 1.978 1500
1.006 27.07 848.9 S15 108.130 105.895 1.710 1500
8.000 25.32 31.3 S15 108.130 105.895 2.010 1500
1.007 90.00 849.1 S16 108.130 105.789 1.816 1500
1.008 90.00 849.1 S17 108.130 105.683 1.922 1500
1.009 26.60 831.2 S18 108.030 105.651 1.854 0

T (c)1982-2006 Micro Drainage
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"RPS -MCOS Ltd

Innishmore Kermry Central
Ballincollig Recycling Facility
Co Cork ! Storm Sewer P2
Date 29/08/2008 Designed By JO'C
File MGEO109WD0011D03.sws Checked By

Micro Drainage

System1 W.10.4

7 (¢)1982-2006 Micro Drainage .

EPA Export 26-07-2013:03:10:47

MANHOLE SCHEDULES
|
M/Hole EZ::Z;: lg:;:llf infaﬁ{ote*w Pipes Out i Pipes In
i .
Number (m) m (rm) PN IL. (m) D (mm) PN IL. (m) D (mm)
i
§1| 107.930| 1.425! 1050 | 1.000 106.505 225
S2| 108.130| 1.797 1200 1.001 106.333 225| 1.000 106.333 225
S$3| 109.830| 1.425 1050 2.000 108.405 225
4] 108.130 | 1.425 1050 | 3.000 106.705 225
S5 | 108.830| 2.578 1350 | 1.002 106.252 375| 1.001  106.252 225
2.000 106.252 225
3.000 106.252 225
S6| 108.230| 1.425 1050 | 4.000 106.805 225
. 87| 108.330| 2.120 1350 1.003 106.210 375| 1.002  106.210 375
4.000 106.210 228
S8 | 108.130| 1.977; 1350 1.004 106.153 375| 1.003  106.153 375
S9| 108.130| 1.500| 1050 | 5.000 106.630 225
| )
510 | 108.130, 1.425 1050 | 6.000 106.7059 225
i $)
511! 108.130| 2.160' 1350 | 1.005 1%5&39% 450| 1.004 105.970 375
, . ; O & 5.000 105.970 225
\ ! g cégé? 6.000 105.970 225
. i R
: R
S12| 108.130 1.425, 1050 ; 7.0%g§<§§ios.7os 225
1 : xS
S13] 108.130i 2.203; 1500 kgbgéé 105.927 525| 1.005  105.927 450
: _ S 7.000  105.927 225
! ! & 6)(\\
S14 108.130} 1.425, 10@@%5%.000 106.7905 225
: O
S1s| 108.130| 2.235 1§§% 1.007 105.895 525| 1.006 105.895 525
; éﬁ@ 8.000 105.895 225
si6!| 108.130| 2.341: CSQ 1500 1.008 105.789 525| 1.007 105.789 525
517| 108.130 ! 2.447 | 1500 | 1.009 105.683 525| 1.008  105.683 525
518 | 108.030| 2.379 | 0 OUTFALL 1.009 105.651 525
i
|




| RPS - MCOS Ltd

Innishmore Kerry Central
Ballincollig Recycling Facility
Co Cork Storm Sewer P3
Date 29/08/2008 Designed By JO'C
File MGEQ109WDO0012D02.sws Checked By

Micro Drainage System1 W.10.4

STORM SEWER DESIGN by the Modified Rational Method
Global Variables

Pipe Size File C:\WinDes\STANDARD.PIP Manhole Size File

Location - Scotland & Ireland

C:\WinDes\STANDARD.MHS

Return Period (years) 1 Depth from Soffit to G.L. (m) 1.200
M5-60 (mm) 15.300 Min Vel. (m/s - Auto Design Only) .0.76
Ratio R 0.240 Min Slope (1:X - Optimisation) 1000
Maximum Rainfall (mm/hr) 50 Minimum Outfall Invert (m) 0.000
Foul Sewage (l1/s/ha) 0.00 Ground Level at Outfall (m) 108.330
O0'flow Setting (*Foul only) 0 Outfall Manhole Name S.Tank
Volumetric Runoff Coeff. 0.75 Outfall Manhole Dia/Length (mm) -0
Infiltration % 0 outfall Manhole Width (mm) 0
Minimum Backdrop Height (m) 0.200
Designed with Level Inverts
Network Design Table
PN Length Fall Slope Area T.E. DWF k HYD DIa
(m) (m) {1:X) {ha) (ming) (1/8) (mm) SECT (mm)
&‘
1.000 12.85 0.019 693.6 1.199 4.00 Q'}\}).O 0.600 [e} 450
&
. \\O
Network Resulits @%@
PN Rain T.C. UsS/I1L E.Area Q Foul Infil, Vel CAP Flow
(mm/hr) (mins) (m) (ha) \\ 8) (1/s) (1/s) (m/8) (1/s) (1/s)
(\
1.000 36.9 4.3 1066.480C g}’@@ 0 0 0.76 122 120
.(\&\O i
Ne)
N
RN
\O
&
N
QO

_ " {c)1982-2006 Micro Drainage
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"RPS - MCOS Lid

Page 2

Innishmore Kerry Central
Ballincollig Recycling Facility
Co Cork Storm Sewer P3
Date 29/08/2008 Designed By JO'C
File MGE0109WD0012D02.sws Checked By

Micro Drainage

System1 W.10.4

Hyd Diam C.Level IXI.Level Depth MH DIAM., L*W
PN gect (mm) MH No- (m) (m) (m) (mm)
1.000 o 450 S19 108.130 106.480 1.200 1350
Downstream Manhole
Length Slope C.Level I.Level Depth MH DIAM., L*W
EN (m)  (1:x) MR No. (m) (m) (m) (mm)
1.000 12.85 693.6 S.Tank 108.330 106.461 1.419
&
&
S\
3
SES
S &
E2
IS
\5\@\3}
N
W© @
&
N
EC
R
S
&
S
'\
oY

PIPELINE SCHEDULES

Upstream Manhole

oo .{c)1982-2006 Micro Drainage
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[ RPS-MCOS Ld

i
!
i
|

i Innishmore - Keny Central
| Ballincollig Recycling Facility
i Co Co orm Sewer
|-Co Cork Storm Sewer P3
| Date 29/08/2008 Designed By JO'C
1 File MGEO109WD0012D02.sws Checked By
|_Micro Drainage System1 W.10.4
MANHOLE SCHEDULES
M/Hole | Cover |M/Hole | M/Hole i Pipes Out ‘ pipes In
Level Depth | Diam.,L*W |
Number (m) (m) (mm) PN IL. (m) D (mm) l PN IL. (m) D (mm)
S19| 108.130| 1.650 1350} 1.000 196.480 450
S.Tank | 108.330| 1.869 or OUTFALL | 1.000 106.461 450
|
&
\Qé
o
Sy
FR
IS
NN
S
W @
o®
N
6@
S\
&
&

—__ (c)1982-2006 Micro Drainage ___
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Bypass Separator
NSBD Range

Application .

Bypass separatdis are used when it is considered an
acceptable risk not to provide full treatment, for very high
flows, and are used, for example, where the risk of a large

spillage and heavy rainfall occurring at the same time is small, e.g.
o Surface car parks
Roadways

Lightly contaminated commercial areas

Performance
Klargester are the first UK manufacturer to have separators tested
to EN 858-1. Kiargester have now added the NSBD bypass range
to their portfolio of certified and tested models. The NSBD number
denotes the maximum flow at which the separator treats liquids.
The British Standards Institute (BSI) tested the required range of
Klargester full retention separators and certified their performance
in relation to their flow and process performance assessing the
effluent qualities to the requirements of BS €N 858-1. Klargester
bypass separator designs follow the parameters determined
during the testing of the required range of bypass separators.
‘Each bypass separator design includes the necessary volume
requirements for:
Qil separation capacity
Oll storage volume
Silt storage capacity
Coalescer

- , X &
The unit is designed to treat 10% of peak flow. The calcu@é‘doé
drainage areas served by each separator are indicatec(éécg&jing
to the formua given by PPG3 NSBD = 0.0018A(m K Floys
generated by higher rainfall rates will pass through g\a??of the
separator and bypass the main separation ch: g

Class | separators are designed to achieve e)&ncentration of
smgllitre of oil under standard test conditions.

. S

Sizes & Specifications:

S
oﬁgi@% specify a nominal size Bypass Separator, the following

St

Class Il separators are designed to achieve a concentration of
100mg/litre of oil under standard test conditions.

Features

Light and easy to install

Class | and Class il designs

Inclusive of silt storage volume

Fitted inlet/outlet connectors

Vent points within necks

Ol alargnsystem available (required by BS EN 858-1 and PPG3)
Ext@%n access shafts for deep inverts

fﬁf!\;i\lntenance from ground level

.
.
.
.
L
.
.
&
S

Q\:* @\? information is needed:-

The calculated fiow rate for the drainage area served.

Our designs are based on the assumption that any
interconnecting pipework fitted elsewhere on site does not
impede flow into or out of the separator and that the flow is
not pumped

The required discharge standard. This will decide whether a
Class | or Class Il unit is required

The drain invert inlet depth

Pipework type, size and orientation

NSBD3 3 30 1670 300 4 1765 1295 750 1450 1350 100 500 160
NSBD4 45 45 2500 450 68 1765 1225 750 1450 1350 100 500 200
[[NSBD6 6 60 3335 600 Q0 1765 1225 750 1450 1350 100 500 200 |
NSBDB 8 80 4445 800 120 3065 1225 750 1450 1350 100 50 250
NSBD10 10 100 5560 1000 150 3065 1225 750 1450 1350 100 500 315
NSBD12 12 120 6670 1200 180 3915 1225 750 1450 1350 100 500 315

—NSBD15 15 150 8335 1500 225 3915 1225 750 1450 1350 10 500 315
NSBD18 18 180 10000 1800 270 3200 2012 600 2110 2010 100 1000 375
NSBD24 24 240 13340 2400 360 3200 2012 600 2110 2010 , 100 1000 375
NSBD30 30 300 16670 3000 450 3915 2012 600 2110 2010 100 1000 450
NSBD36 36 360 20000 3600 540 3915 2012 600 2110 2010 100 1000 525
NSBD55 . 55 550 30560 5500 825 5085 2820 600 2310 2060 250 1000 600

NSBD72 72 720 40000 7200 1080 5820 2820 600 2310 2060 250 1000 675 |
NSBD84 84 840 46670 8400 1260 16200 2820 600 2310 2010 300 1000 750
NSBD9 96 960 53340 9600 1440 7375 2820 600 2310 2010 300 1000 825
'NSBD110 110 1100 61110 11000 1650 7925 2820 600 2360 2010 35 1000 825
NSBD130 130 1300 72225 13000 1950 8725 2820 600 2360 2010 35 1000 825

4
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Kerry Central Recycling Facility Attenuation Requirements

Extreme Rainfall Return Periods
Location: Tralee
Average Annual Rainfall: 1224

Maximum rainfall (mm) of indicated duration expected in the indicated return period.

Return Period (years)

Duration 1/2 1 2 5 10 20 50 108 30
1 min 1.6 1.8 2.1 25 209 2.3
2 min 2.7 3.1 3.6 40@;\@ 5.0 3.9
5 min 4.8 5.5 65  4B0° 9.1 7.1
10 min 6.9 8.0 9.4 Q\>«Q 1.8 13.5 10.4
15 min 4.5 5.6 6.2 8.3 10.1 12.@00@ 15.1 18 13.3
30 min 6.3 7.7 8.6 11.4 13.7 1@%@ 20 23 17.9
60 min 86 104 116 153 182 S @2 27 31 24
2 hour 11.5 14.0 15.4 19.8 23 K@Q 27 33 38 29
4 hour 16.7 19.9 21.6 27 32@\0 36 43 49 39
6 hour 20.5 24.2 26 33 38 43 51 58 46
12 hour 27.5 32 35 44 50 57 66 75 61
24 hour 34 40 44 54 61 69 80 90 74
48 hour 43 51 55 67 75 85 98 110 90
Notes: Larger margins of error for 1, 2 ,5 and 10 minute values and for 100 year return periods
M560: 15.3 M52d: 63 M560/m52d: 0.24
MGEOQO109RP0009 FO1
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Kerry Central Recycling Facility

Project Name: Development at Scart Cross, Farranfore
Project No.: MGEO0109 - Attenuation Pond

INPUT PARAMETERS:

Attenuation Requirements

Total Impermeable Area : 3.86 ha

Total Area : 4.86 ha

Greenfield Runoff: 23.51 I/s/ha

Greenfield runoff rate: 90.66 /s

Additional runoff (base flow): 0.00 I/s

Volume Out (Greenfield+baseflow): 90.66 I/s = 0.0907 cu.m/s

STORAGE VOLUME CALCULATION

z.
Storm Duration 10 Year RP 20 Year RP N 30 Year RP
- — Rainfall |v,, (m% Vo;‘ Stor?ge Rainfall [v,, (m® Vout . Ao%ﬁorige Rainfall | v,  (m®) Vm;‘ Storige
(mm) (m) (m9) (mm) (@ S (m) (mm) (m) (m)

1 min 60 1.8 69.05 5.44 63.61 2.1 80.43| o 4 74.99 2.3 87.78 5.44 82.34
2 min 120 3.1 118.38 10.88 107.50 3.6 138.38 QW‘&OBS 127.50 3.9 151.34 10.88 140.46
5 min 300 5.5 213.01 27.20 185.81 6.5 250.265 S A 27.20 223.06 7.1 274.48 27.20 247.28
10 min 600 8.0 306.96 54.40 252.57 9.4 363@7’7 [“ 54.40 309.37 10.4 400.95 54.40 346.55
15 min 900 10.1 388.09 81.59 306.50 12.0 4563 81.59 381.64 13.3 512.69 81.59 431.10
30 min 1800 13.7 526.86 163.19 363.68 16.2 (é?ﬁg@TBS 163.19 462.66 17.9 688.81 163.19 525.63
60 min 3600 18.2 701.39 326.37 375.02 215, & i\®29-77 326.37 503.40 23.6 910.06 326.37 583.68
2 hour 7200 23.3 896.69 652.75 243.94 27.0¢ (®1,040.84 652.75 388.09 29.4 1,133.21 652.75 480.47
4 hour 14400 31.6 1,218.58 1,305.49 -86.92 36.0« | 1,386.83 1,305.49 81.34 38.9 1,500.76 1,305.49 195.27
6 hour 21600 37.8 1,459.24 1,958.24 -499.00 4@1 1,662.48 1,958.24 -295.76 46.4 1,789.85 1,958.24 -168.40
12 hour 43200 49.6 1,913.92 3,916.48 | -2002.56 A(@?S.S 2,180.67 3,916.48 | -1735.81 60.6 2,336.26 3,916.48 | -1580.22
24 hour 86400 60.8 2,346.47 7,832.96 | -5486.49 §¥ 68.8 2,654.26 7,832.96 | -5178.71 73.6 2,837.37 7,832.96 | -4995.59
48 hour 172800 75.4 2,908.40 | 15,665.92 | -12757.52 84.7 3,265.83 | 15,665.92 | -12400.09 90.3 3,483.20 | 15,665.92 | -12182.72

MGEO0109RP0009
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RPS Consulting Engineers, Lyrr Building, IDA Business & Technology Park, Mervue, Galway, Ireland
T +353 (0)91 534 100 F +353 (0)21 534 199 E ireland@rpsgroup.com W www.rpsgroup.com/ireland

Kerry County Council,
Planning Department,
County Buildings,
Rathass,

Tralee,

Co. Kerry

6" November 2008

Our Ref: MGEO109LT0014GAL
File Ref: 311

Re: Notice to Planning Authority
Kerry Central Recycling Facility Ltd - Waste Licence Application

Dear Sir/Madam, _ Qfé&
&

In accordance with Article 9 of the Waste Mar@é}"@%\}ent (Licensing) Regulations 2004,
Killarey Central Recycling Facility Ltd wisoly?gi\ notify the Planning Authority, Kerry
County Council that a Waste Licence Applisation will be submitted to the Environmental
Protection Agency (EPA) within two wegks ‘from the date of advertisement in the Irish
Times dated 6" November 2008, ¢«
N

Permission is being sought for thé(d §>qelopment of a Materials Recovery Facility building
at this site to process 95,000 tgrines per annum of non-hazardous waste. |t is also
proposed to construct an ofﬁcgébuilding, a Public Recycling Centre, an internal access

road and associated site works.

Please find attached the required notice in accordance with -Article 9 of the Waste
Management (Licensing) Regulations 2004 and a copy of the newspaper advertisement

The planning reference number for the facility is 08/2415.
Yours sincerely,

Dt Gl
Siobhan Glynn 7

Senior Scientist
For RPS Consulting Engineers

sa/wm

Dublin | Belfast | Cork | Galway | Limerick | Letterkenny
RPS Consulting Engineers Ltd Registered in Ireland No. 161581 Block C, Cookstown Court, Tallaght, Dublin 24, Ireland A member of the RPS Group Plc
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