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Consulting.Engineers

M.C. O’Sullivan & Company Ltd.

24™ November, 1999, ' * Innishmore, Ballincollig,
: “Co. Cork, Ireland. .
Telephone: (+353) 021-870200
Fax: (+353) 021-873742
~ Email: mcoscork@iol.ie

Mr. Jack Matson, |
Divisional Engineer, |

Cork County Council,
County Hall, b
Cork. :
COUNTY El\GINEEhS DEPT. } .
SOUTHERN DIVISION . h
_ ROOM 611
R . . ‘ ' 25 NOV 1999

Re: Midleton Mam Dmnage_. ) CORK COUNTY COUNCIL

' ' o COUNTY HALL, CORK
Dear Sir, - - ' éﬁé&

&

The proposed treatment plant has the capacity to trea@ fiow of 3 DWF from 15,000 p. e. The
tredtment is divided into three streams each capab %rovxdmg treatment for S, OOO p e. The
contract presently under construction is for the co@g;énon of two streams, 10,000 pe:-

In the 1993 Preliminary Report the 1993 p lg%on was calculated at 8,341 p.e. Between 1993
and 1998 planning permission for 1300 tx g units has been granted and of which 500 units
‘have been constructed. Allowing’ for@@\éame rate of construction for 1999 and 2000° and
assuming an occupancy rate of 4 p%(ﬁgns/umt results ‘in an additional 2, 800 p.e. requiring

treatment, -k'?c’oagi\\\q\\}lf ) e (‘Hg,zc‘rro

Cork County Councﬂ has agreed to provxde treatment to the efﬂuent from Dawn Meats treatment

plant. The E.P.A. discharge license for Dawn Meats plant allows a maximum hourly discharge of g, “g

50 m’/hr with a BOD of 60 mg/l. To ensure that the retention time in the Garryduff Treatment g%

Plant is aintained to énsure full denitrification is achieved the volume of the. Dawn Meats plant h\\ dox K\ :
is the critical factor. Dunng the period May 1998 to April 1999, the daily volume of discharge %\
was of the order of 550 m’/day. If this volume was delivered to the Garryduff treatment plant ! nt“’““";ﬁ
over a 24 hour period the hourly volume entering the treatment plant would be 23 m’/hr, which is

equlvalent toa p0pulatxon of 594

As result of the increase in populatlon and the discharge from Dawn Mca_ts, delivered-over a 24hr : g)
‘period, on commissioning the treatment plant will be required to provide treatment for: - LSl
1993 population equivalent - =8,341 AL W
1994 to 2000 increase in population =12,800 : : \
Populatlon equivalent form discharge from Dawn Meats = 594 = 1So LWmis (( 0
‘Total populatlon equivalent =11,735 ’
Also at: Ashurst, Mouvm Merrion Avenue, Blackrock, co. Ouclin. Tel: 01-288 4499 Fax: 01-283 5676 . Directors: B.P. O'Halloran, K.J. O'Sullivan, J. Grant

VAT No. IEES615811  Registered in Ireland No. 161581 PK. O'Sullivan, K. Power, M.). O*Sullivan

Regittered OHice: Innishmore, Ballincollig, Co. Cork. P.). Rudden, P. Sheppard, J.V. Healy

!
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Mr. Jack Matspn, Cork County Council - 24" November, 1999.

'Therefore',‘ the third stream at the Garryduff Treatment Plant is réquifed immediately. 1 would

recommend that the construction of the third stream should be constructed as an extension to John

- Fleming.Construction Ltd."s contract for the following reasons: -

e ' The rates in.the present contract for this work are extremely competitive and the construction

~ costs of the-extra stream would be IR£610,000 (incl. VAT) approximately. If the third stream
was to be constructed as a separate contract, starting when the present contract is completed
the correspondmg rates would in all probablllty be mgmﬁcantly higher. :

" A second contractor could not enter the site untll the present coritract is .cbmpleted. Therefore,

the only way of providing adequate treatment capacity in 2000 is to construct the third stream
as an extension to John Fleming Construction Ltd.’s contract & :

‘e It must be borne in 2 mind that if the plant was overl%ad @\%y 20% or more there would be

danger of not complymg W1th the Department of I}s&gﬁ% dxscharge licence.

O '
' Assummg that from the year 2000 onwards the a@%? rate of house construction remains at that £° Q@A‘Lg\

experienced from 1994 to 1998 the treatmgn‘f oplant at Garryduff, with the three streams ~€\. Smom
constructed (15, 000 p.e.), would have adequ&%g&pacxty until 2007, It'should be noted that in the, o‘\\cl&\ U’)v

~ last ‘two. ‘years approxunately the rate Qf\ @\anmng applications for Midleton has increased e WAS?
b\\&«\,\‘v\\

substantially, as has the size of-the proﬁ’o developmcnts with one applicatiori for 700 houses

‘alone. Therefor, the likely rate of house@onstructlon in Midleton will be significantly greater than

that experienced to date. The revxeﬁv‘ of the Development Plan for Midleton currently being
carried by Cork County Council, itrelation to the allowable densities on currently zoned land and
the zoning of additional lands for housing, should also examine the 1mpacts on the Garryduff

treatment plant

if you have any queries please contact me.

Y-ours sincerely

' LS/DOD.

Our Ref:N:lWorkt.ﬁrs\033(Cork CoCo S\037(Midleton SSA\LETTERS\LS 24-11-99.doc

VAT No. IE65615811 : ' ' !
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Corl County COUIlCl]. Tel. No: (021). 276891

Fax No: (021) 276321
Web: lnttp://ww.cor}zcoco.com/

Englneer’s ‘Dept. (South)
Fax No. 021-342098 ‘

‘Mr.D. Barrett 1899 ~ 1999
Mr. D. Barrett o : _ | P o

Asst. County Manager. : : B Century of Service
Floor 15 . '

15 December, 4999

&°
oo\* &

Re: -~ Midleton Main DraQ
. o \\
| attach report of 24/11/99 from M. @é@%ulhvan Consultmg Engrneers __
o* «\0’

.- Our contract, at present under co&@tructton caters for a populatlon equrvalent of
10, 000 ‘ O
_ (éé\

o Wth the advent of Dawn hﬁ’gats and the large number of houses under’construct;on
“and proposed, M. C. O'Sullivan detail the ‘new’ population equivalent at 11,735, and
recommend that a third stream of the Garryduff Treatment Plant be proceeded W|th

They recommend that the work be proceeded with |mmed|ately as an addmon to the
. -present contract

‘This would effect considerablé savings to the Councn as well as expedltlng the
procedure.

| recommend that we proceed as suggested.

DOE approval will be requ_iﬂ_\ _

ATSON
Dl IS ONAL ENGINEER

EPA Export 26-07-2013:00:13:45
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. CORK COUNTY COUNCIL
' (Sonth Cork Dlstnct)

'Number:  146/2000

Stibject: N i "Midletoh Main Drainage Scheme - Contract No. 2.

~ Provision of third stream to proposed Treatment Plant (to cater for
o mcrease in population equivalent.

Order: - On the recommendation of the Divisional Engineerthe provision of a
third stream to the Garryduff Treatment Plant (currently under
construction) is hereby approved subject to agreement of the -
Department of the Environment and Local Government.__

~ Itis further ordered, also subject to Departmeht 6f the Environment

- and Local Government approval that the work {estimated to cost'

- approximately £610,000 (including VAT))Q@ proceeded with as an-
I addmon to the present contract. O&\\ Q@

Signed:

: Daté: ’L?///’LOOO
ork 7

sistant Cou
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3A;priizooo : . _iENVIRO.NMENT
Secretary, : o : o F_..w',_.,_ﬁ —_—
" Cork County Councrl Lo . );' = ,/"f_ﬁ'_} - :i :«“‘:\ -
e COUH[}' Hall, o :". - . & r--/'/—’ _...3. £ --'ﬂ:lvi-_": \ ,\‘
_ ~Cork. - - Mw;_,,;.-.-.;—..,_ .«; -6 o NG __‘441
; _ : ‘Re: Midleton Main Dra.mage Sc}xeme e e '// >
|| ARTMENT 0F . Provmon of third stream to proposeaw ?m@t-ﬂfmt"‘/)\\i/,

i . ENVIRONMENT . !
' R A Chara

|| ROINN COMHSHAOIL

1 w15h to refer to your letter of 28th. January 2000 requesting Departmental approval for the
provision of a third wastewater treatment stream to the Garryduff Treatment Plant in order to

ANNELL cater for an. mcrease in the Population Equivalent of its catchment area.
IGE HOUSE - Ths request ‘has been examined by the Department s Engineering Inspector a.nd Tamto
: . advise you 'that before the proposal can be given further consideration it will be necessary to
N2 - submit a Review Report to take account of the followmg matters:
CH DROICHEAD I ' l
‘ 0 the establishment of an accurate estimate of the load to be imposed on the treatment plant

“HONAILL : - at commissioning, taking into-account the 1996 censusdpf population figures, updated

. : estimates of abattoir wastewater load and current da@,a relatmg to house construction rates
£ ATHA CUATH 2 _ " in the town and its environs;

0 itis felt that the design parameters for the
cconservative and that the capacity of th
- Consultant should be asked to address;t
A - this approach if i it is deemed f'easxl@@Q 3
01677 9278+ . - O the estimated cost of the third st;?in‘? does not appear to mclude the cost of the
' mechanical, electrical, cont associated works for this process expansion. The cost
171 08 - should be reviewed and submgﬂed in due course;

It

w 0 the County Council shou Qﬂlddress the validity of including the Dawn Meats wastewater (éO’D fE
: " along with the main y cipal load to the works. Since this process influent is already '
. partially treated and sfrives separately to the plant it may be possible to polish the influent
_ _ separately prior to combining it with the plant's treated water upstream of the UV
: ;6' . disinfection facility, thus retaining broreactor capacity for municipal wastewater treatment
W only.

%r?gary wastewater treatment plant are
i mg Stage 1 works could be inéreased. The
issue and examine the costs assocrated with

016793377

In the preparation of this Review Report, the County Council may w1sh 1o consult with the
Department's Engineering Inspector, Mr. Tadhg O"Connor. netaduiians

: If you have any quenes relating to the above please contact the undersigned at (01) 888 2093.

| Mise le rrleaS,, A <i\) %\wk-m M.-\,Qm (((]M\A,Q)'QC. VI 9’>

ter Services Section, m ww “:7 )

Princeg’dn recycled paper . — .

q,-a_ooc
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kg/day. (Taken from the on-site and external

BOD (blue) and SS (red)

Influent load to Midleton WWTP

lab. figures)

—B— Series2
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Cork County Council . : ' . Volume 2
Midleton, Killeagh, Castlemartyr, Cloyne O&M Contract ' : January 2006

Maximum BOD load 900Kg/day, which is equivalent to 150% of the design BOD load or
15,000PE.

Minimum BOD load 237Kg}/day, which is equnvalent to 39.5% of the design BOD load or
3,950PE.

The Service Provider will be responsible for producing final effiuent to the current consent

detailed above up to these incoming flows and loads. Flows and loads in excess of these ?
maximum limits will not be subject to the penalty mechanism however it will be expected 7‘
that the Service Provider will undertake his best endeavours to still comply .with the
required treated quality standards if these maximum inlet flows and loads are exceeded.

Option B: -
The following assets are to be include in Option B:-

Bailick No. 1 Pumping station consisting of: -

2 No. Industrial Pumps -

3 No. Foul Pumps , N )\/M Qw‘()

1 No macerator screen 0. '

3 No. Storm Pumps and 3 No Storm holding tanks with 6 No. tipping bucket cleaning

systems v

2 No Storm Return Pumps.

1 No. 300mm Foul Rising Main to Midleton WWTPoS’J

1 No. 300mm Industrial Rising Main to BthnaQ@'ra No. 1 Treated Effluent PS

4 No. 525mm Storm Overflow Pipes wnth Qroks to Owenacurra River

Flow meter, generator, fuel store, gas d@tection system, odour control Telemetry

System

Odour Control - 2 No extractor fa@éé flow meter and woodchip scrubber.

e Buildings - Foul/lndustrlal/storggs ping station building, Storm Overflow pumping
station building with Fire alargib security alarm systems.

) \/\/U\/Q

Ballnck No. 2 Pumping statt@p %Qﬁ’s;stmg of: -

2 No. Foul Pumps QO

e 1 No. Screen 6\

¢ 2 No. Storm Pumpsﬁd 1 No Storm holding tanks with 2 No. tipping bucket cleaning
systems

e 1 No.250mm Foul Rising Mam to-Midleton WWTP

¢ 1 No. 600mm Storm Overflow to the River.

o Flow meter and Telemetry System

/7/ e GRP Kiosk housing control panels and tranformer.
B .~ Ballinacurra No. 1 Treated Effluent Pumping station consisting of:-
o e 3 No. Treated Effluent Pumps.
' ¢ 1 No. 600/750mm AC Rising Main to Rathcousey Tidal Holding Tank.

e Flow meter .

e Control Building which also contains the control panel and telemetry outstation for
Ballinacurra No. 2 Foul Pumping Station. The Employer will require access to this
equipment at all times _ Mo S (w)wzﬂ s an)\

Rathcoursey Tidal Holding Tank consisting of:- _bF Ceo saton AC (,\ J

e 1 No. Concrete Holding Tank. i

e 1 No Control House. ' /nL-»'\«\«o L (g 57 e’/fulz ) }Hl

e 1 No Penstock. "

e 1 No 750mm AC outfall pipeline including diffuser.

Provision is to be made within the Contract Document for the Service Provider to operate
a new terminal pumping station, which is proposed to be constructed at Dwyres Road to
pumps flows to Midleton WWTP (if constructed). Note it has been anticipated that this

P:\Barry's Project Files\Y5 Projects\YS$335 - Midleton, Killeagh, Castlemartyr, C/oyne O&M-Contract\8.0 Contract Documents\Contract Document\Signed Contrac(
Documents\Contract Document Volume 2.dac

Page 15 of 89 o J. B. Barry & Partners
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/C. O'SULLIVAN Cbnsulting Engineers

i nishmare, Ballir;eolliq,,Co; Cork, lrelln,d" 1

n 4 ' slin

: if/Telephone 021.80200 . Telex 75342 T Clara House, Glenageary, - 33 ' -

w\'_,.'\.v : e - —— . Telephone: 01.853311 ) — .

4;f Mr. -John Anderson, - - : - - 27th‘september,>1985.

" Department of the Environment, o ’ .

Room 203,
o} Connell Brldqe House,

.Dublln 2.

RE: Midleton Sewerage Scheme

v o ——

ey

- Dear Mr. Anderson,

, 1. enclose, herewith, drawings 24 - 29 inclusive for the‘ebove,v-
scheme Drawlng 24 lS an amended drawlnq, the rest are new drawlngs.

If you look at draw1ng g;rand also the plan on a l 2500 scale

it ‘'would appear from the plans that the diffuser goes beyond the centre

line of the cross section of the channel. Howegﬁ&, if you look at the
cross section on drawing 27 on the top left hamd corner there is a
longitudinal section of the whole out‘alkgﬁyﬁ from the tidal tank.forward.

It is clear that the diffuser has been g% % in the .eastern half of the

'channel though we had to go out as fax® S we have shown in order to obtain
a reasonable depth and the consequemty iffusion of the effluent at the
surface of the water. é§§§@ ' '

’\

-1t would appear fro&oé§rface indications that at the beglnnlng
of the floodlng tide the new wé%er coming up.from the harbour deflects
to the east as one would expéct and there is evidence that at that time

‘(just after the tide has ned) water is still flowing south on the

western Slde 'of the channel that is the,Great Island side.

_ As you will see the dlffuser is a 6OO mm. steel pipe. The channel
cross section here consists of rock (shale) and I do not think that a high.
_er~1e/ pclytherie pipe like we used off Little Island would give any length
of service in the very arduous conditions obtaining at this point.

'You will also notice that we have retaxned the dlSCanCLng pieces
and 90° bends because ‘I think that the bends give us a more prolonged

-travel path for’ ‘the jets from the diffuser with better mixing at ‘the

surface. If you disagree with those they can always be omitted from the
contract but we have retained them for the present.

I am more than ever convinced that the tidal tank performs no more
useful function than a soother would to a baby and this is of no practlcal
use in the discharge of effluent at Rathcoursey Point‘ I hopemahat the.
advertisements will appear in the papers on Monday next, 30th September, '85.

';: '.5 ‘ o Yours sincerely,

MCOS/ 3B , . }
Encls. :
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CONCLUSION

33. As a generalisation and contrary to much lay belief,
for the disposal of sewage from a coastal town, a well-sited
marine treatment scheme will genexally be environmentally superior
to an inland works. Each situation is, however,’different and
must be considered on the merits.of the particular case. Also,
environmental features are only part of theoverall picture which
should be'considered when the best solution to a particular groblem
is being sought.,"

21. While the brief for this Repoxt specifically calls -
for a scheme incorporating secondary treatment on land, I would
be failing in my duty as an engineering advisor if I did not point
out that aside from monetary considerations the proposals to discharge
comminuted sewage at Rathcoursey Point for marine treatment is the
more reliable form of treatment. -  In adﬁtion, it is superior to land
treatment in 9 out of the 1O environmgne?:al criteria listed on the

table on the foregoing page. \ﬁ 7@
of? S | .

\\}Q ©
R S
SO
S &
xQOQ
&

S

78.
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.Fﬂlgtﬁof the MARINE R ' o 26.Mar .92 19:1U NO. ULo rLug

Mr I Maclean
Chief Environmental‘Offlcer
Cork County Counc1l

[ "Roinn na Mara Lana Chill Mochargén L 'Teuleafén 01-785444
; Baile Atha Cliatk 2 ' Teiloacs 91798
© Macasamhail 01.618214
-Departmeni of the Marine o Lesson Lane ‘ . Telephone 01-785444
| T LT _ Dublin 2 _ S Telex 91798
EE Z gMarch 1692 ‘ : o , R \ 1 . . : : Facsmule 01-618214
i ‘ s ' Tagairt .
i
!

County Hall
- Jork.

e: Midleton Sewerage Scheme.

~Dear Sir -

am directed by the Minister for the Marine to refer to the above
Cheme and in particular to Cuic.tions nos 7 and 8 of _the-'Foreshore
Llcence in ‘respect of the Rathcoursey 0ut1et '

The overall pattern of results'emerg: frgm monitorlng by the FRU and

by the Department itself confirms umt*%ere has been "a si ant
deterioration in water quality 1n§>&ﬁe area in question . he
d;scharge outlet was moved to Rathcgﬁ@éey. ' L :

The resultant adverse public hegf 1mplicatxons for 1. »: business of

the shellfish operations in Q§Q§ rea and the wider Irish oyster .and
shellfish industry are a matté§vof grave concern for this Department
and for An Bord Iascaigh Mﬁa@%, which has primary responsibility for
the promotion and marketing df-the Irish shellfish industry in the UK
and thr0ughout ‘Europe. é§9 ' S

The Department conS1def% that the cont1nu1ng r:sks to human health and

~—~the threat to the Irlsh shellfish industry . are - ‘such as to require

smmediate action.

the first instance. therefore, I am to notify the County Council
that the Department is now formally invoking Condition No. 8 of the
Foreshore licence in question which provides that ' :

"In the event that monltoring shows secondary treatment to be
Jjustified the provision of such treatment shall be ,planned
and fananced by the Licensee as a pr10r1ty item

I am to)request you, therefore, to advise as ‘a matter of urgency on L
steps which the County Council propose to take to install -a treatment

plant for the sewage dlscharge at the earliest possible date and the

txmescale 1nvolved

Secondly,‘and pending the insta]lation of the‘tfeatmehte‘feciiity, the

Department considers it essential that effective management measures
are put in place to alleviate the present situation and to prevent
further contamination of the shellfish resource. In this regard it was

~EPA Export 26-07-2013:00:13555
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agreed at the meetlng of the Monitoring Committee on 14th February last
that the County Council would reexamine discharge management strategy
in consultation with this Department.I understand. that proposals for
modifications  to the discharge management have been advanced in
subsequent consultations. I would be grateful for your comments on how
these are being taken forward. In particular I would ask you to advise
on the feasibility of moving the  outfall back to Ballinacurra Estuary
in the 1ntervening period before secondary treatment_works can be put

in place.,

The Department is avallable to meet with the ‘Coﬁnty C. .1 at any

stage to discuss the situation. I look forward to hearing from you on
how we can ‘best move to & speedy resolution of this matter.

Yours sincerely

”'“)(Lﬁgﬁﬂ (4:)(-4%

ira White
\fincipal Officer

iivuaculture/Foreshore/Research Division.,

®

o
(=]
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Department of the Environment, Heritage and Local Government

Midleton Catchment Report

National Urban Waste Water Study ' 7090n00363.doc

22

221

Doc. Nr. A7090-N-R-29-B ' 6 of 32

R L.Oc‘:;_atlpn (m:,/d) : ._

FLOWS AND LOADS

Dry Weather Flow and Load

Measured waste water flows and loads from the sewerage system are given in Table
2.4 below, and are based on monitoring data provided for the period January to June
2002.

Table 2.4
Measured Flows and Loads to & from the WWTP

(2+)

1) | {Kgid) | ¢

Inflow to

WWTP 7,042 757 17 . 78 1,275 10,927 1

Discharge
from WWTP to| 7,075 21 10 20 96 10,960 1
Rec. waters

*  Dry weather flow data was not available, so average daily flows were used

The confidence grade is high because the influent and effluent quality is monitored

daily by 24 hour composite sampling and flow measurement at the WWTP inlet and
outlet, with comprehensive records kept on site. ng figures quoted above are based
on the average flow to the WWTP. \(\‘3
&
Although the town has some tourist atg@%t@s e.g the Heritage Centre at Midleton
Distiliery, it is not a traditional tourist t «@nd no allowance for a tourism contribution
to the flow and load has been inclgﬁ 7 The waste water flow from the commercial
sector is not known. The comm @@Otontribution has been estimated at 16% of the
domestic contribution (in accog}%\gée with the Standard Methodology Volume 2).
S

There are two major “wet’iny Stries in town. The waste water from these industries is

treated by private WV\ﬂQ@é and the treated effluent from one (Dawn Meats) is
discharged to the qu;a%curra Estuary via a separate sewerage system. Treated
effluent from the seagéhd private WWTP (Midleton Distillery) is discharged to the
treated effluent sg(‘fér from the town's WWTP, and is subject to an IPC discharge
licence. Although there is a considerable amount of land zoned for future industrial
development, contributions from this land were not included in the 2022 estimates
since the time frame and scale of such development is unknown.

There are three primary and four secondary schools in the town (inciuding Midleton
College which has approximately 100 boarders), with approximately 1,210 associated
students/staff live outside the catchment. The Midleton hospital caters for
approximately 30 patients with all staff assumed to live within the catchment.

Significant infiltration into the sewerage network has been reported, with recent local
authority studies indicating infiltration levels of approximately 2,000 ma/day.

At the time of this study approximately 100 m*/week (over three days) of leachate with
a BOD load of 400 kg/week was imported from Rossmore landfill. However, this
practice is expected to cease. In the future only liquid sludge from Cloyne and
Mogeely WWTPs will be imported to the WWTP for thickening and dewatering.

Table 2.5 gives the estimated breakdown of the current and future flows and loads on
a sectoral basis. There is a considerable difference between the recorded flow data
(Table 2.4) and the flow data derived from the standard methodology. Based on the
high confidence grade of the local authority data, it is used in subsequent analysis of
the waste water system. A Water Services Pricing Policy Report has not been
prepared for the Midleton sewerage system.

EPA Export 26-07-2013:00:13:45"
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Department of the Environment, Heritage and Local Govermment Midleton Catchment Reporl

National Urban Waste Water Study 7090n00363.doc
] 3?3 OPERATIONAL CONTROL & STAFFING STRUCTURE
!‘ 3.31 Management Structure

X The management structure for operation and maintenance of both the sewerage
i network and the WWTP is represented in the organogram below. The WWTP is
l currently operated and maintained by a private contractor.

Organogram of Staffing Structure for Midleton Sewerage System

. Senior Executive Engineer
- (Part-Time)
|
I
|
) Plant Manager Assistant Engineer
(Part time) & {Part-Time)
. &S
&
S
F59
F&
S
Plant Technician Og@?@i%r 2 Caretakers
(Full time) ligime) (Full time)
-
RGN
‘<<Q\ A'\\Q)
SR
S\
P
& 1 |
Laboratory Technician | | Electrician Fitter
(Part time) (Part time) (Part time)
3.3.2 Operation and Maintenance Policy
The operation and maintenance policy for the sewerage network as described by the
Local Authority is as follows:

Main pump stations are checked daily.
Smaller pump stations are checked once per week.
e The SCADA system at the waste water treatment plant is not fully operational. it
Q,, . could not be confirmed if the SCADA system monitors the operation of the main

. pump stations.
/ e Pump stations are manually controlled.
3.33 Relative Manpower

The Local Authority has indicated that the amount of staff time expended on the
sewerage network is as set out in Table 3.6 below:

Doc. Nr. A7090-N-R-29-B 14 of 32
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Goverament Buildings
Cé O Suilleabhain

Sullivan's Quay
Cork Corcaigh

Telephone Colk: Fax (021) 968517

Ref. No.

i . June., 1994

Re': Midleton Sewage

| T
| wsBr. Farrell, %i JO(‘j'GF\'] .
‘ K

Mr. Williams.

\ The followlnz are my prellmlnarv comments on the proposed scheme of
secondary treatment for Midleton.

Treatment Plant location

¢

The proposed location of the treatment plant is a considerable
distance upstream of Ballinacurra where almost all effluents flow
or are pumped to at present, Considerable extra sewerage 1is
envisaged as a result. It 'is not clear from the report why a
| suitable site is not available near Balllnacﬁ%ra. ‘My concern here
is that this extra cost may delay works’ pqﬁceedlng

| . N \\
Outfall location é§£p§\

The report favours. the ex1stinz o@i&%ll at Rathcoursey. As there
71IT be adequate dilutions at Ball¥nacurra to achieve satlsfactory '/
physical and chemical quality,did is recommended that this option
/\ be chosen. The two miles distance from there to the oyster beds
g will give a further buffer ag@inst bacterial and viral infection.
: NS
There 1is considerable c@ﬁquion‘ as to the sources of faecal
~vcmudforms according to tﬁé report. . This matter should be sorted
W out through a monitoring programme.

@

Disinfection

‘ The report says UV disinfection will not be necessary. Undoubtedly

i secondary treatment coupled with a remoter outfall location will

‘ improve upon the existing unsatisfactory bacteriological water .
quality.

Changes carried out last vear to the -discharge regime at
Rathcoursey have had reputedly beneficial results ﬁowever, as I
have not got data on badteriological conditions in the north

channel I am not 4in a p051t10n vet “ta comment on the necessity for
UV treatment. Sean ©O' Donoghue s section will be in a better

POSlthﬂ to commen on
W}iﬂ SQW
Cbhenco bhetoe |
John O Keefle, \7 "{“"AO&"O&; o A -
Divisional Engineer. )
Y IO Ao 7o/
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Mr. Sean O’ Donoghue, Sea Fisheries Control,
joined the meeting for this discu§sion.

The MLVC consider Ballinacurra to be a more |
/@/ suitable outfall location than Rathcoursey as this

would move the source of bacterial and viral
infection further away from the Oyster beds.

- MLVC insist that UV treatment be introduced in .
- conjunction with secondary treatment. Cork County
Council’s plans do not include UV treatment.

@, - )k Foreshore section to request an Environmental \

Impact Statement and copy to Mr. S 0O’ Donoghue.

L
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MIDLETON SEWERAGE SCHEME
PROPOSED TEMPORARY OUTFALL

ADJACENT TO BALLINACURRA

S0

Simulation of BOD congé;g@ations in estuary waters
. ;\\o(‘@* )
&S

| Prepared for:

M.C. O’ Sullivan & Co.,
Consulting Engineers.

Prepared by:

Irish. Hydrodata Limited.

1/5/97
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Midleton Sewerage Scheme 1997 DRAFT MODEL RESULTS

] ] & & B

)

Simulation Models

Two models were used to predict the values contained in this document:

1. Graphical plots and HW & LW tabular results are based on predictions
from a 2d dispersion model utilising a 25m x 25m grid size. This model would
produce an underestimate of the peaks due to averaging within a cell. River
flows within the range 0.05-1.0 m°/s have no major influence on the results.

2. A simple volume dilution model was used to predict the likely maximum
BOD values in the river at low water. This assumes that only river and
effluent waters are available to mix together at low water during spring tides
and that some tidal water is present at low water neaps. This model would be
considered to give an upper estimate of the likely concentrations.
&
@
Simulations are based on an effluent dlsc.\lqaqggg0 of 0.06m%s.
O
S\O
Tabular results have been prepared & se@?fluent BOD loadings of 272 & 70
mgl/litre (these are taken to correg@bgt%& to 32000pe and 6000pe from results

of Co. C6. Sampling). e

RSN
o* &

Graphical output has been Qg@pared for an effluent BOD loading of
272mgllitre.

00@\
Estimates of the likely river concentrations for different ranges of BOD and
effluent flow can be scaled directly from the plots or the HW & LW values.
The Max LW Conc. value can only be scaled if the effluent flow remains at
0.06m’/s
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Midleton Sewerage Scheme 1997

DRAFT MODEL RESULTS

SUMMARY OF PREDICTED PEAK BODs LEVELS IN ESTUARY

ADJACENT TO OUTFALL POINT AT BALLINACURRA
Continuous Discharge from Site at Ballinacurra
Source Concentration 270 mg/litre @'0.06m3/s (32000pe)
1 _River Flow Neap Tide Spring Tide
m°/s High Water | Low Water Max LW | High Water | Low Water Max LW
v Conc Conc
0.05 7 mg/! 12 mg/l 60 mg/l 2 mg/l 20 mg/! 120 mg/l
Q‘ 0.15 7 mg/l 12 mg/ 38 mg/l 2 mg/l 20 mg/t 76 mg/l
o’ 1.00 6 mg/l 10 mg/l 8 mg/l 1 mg/l 16 mg/l 15 mg/l
. Source Concentration 70 mg/litre @ 0.06m’/s (6000pe)
: River Flow Neap Tide Spring Tide
; m°/s High Water | Low Water Max LW High Water | Low Water Max LW
Conc Conc
: 0.05 1.8 mg/l 3 mg/l 15 mg/l <1 mg/l 5 mg/l 32mg/l |
H' 0.15 1.7 mg/l 3 mg/ 9 mg/l <1 mg/l 5 mg/l 20 mg/l
1.00 1.5 mg/l 2.5 mg/l 2 mg/l ,@V‘T mg/| 4 mg/l 4 mg/l
&
Q S
» aﬁ’&\é
Q-, _ lntermlttent Discharge from Si @\@alllnacurra
e Source Concentratnon 270 mg/htre ég&asm /s (32000pe)
£ QO \\
E River Flow Neaipt)#lde Spring Tide
d m/s . | High Water Izsgw Water | Max LW | High Water | Low Water | Max LW
, & Conc Conc
Qﬁ 0.05 4mg/t | 18 mg/l 60 mg/l <1 mg/} 30 mgl 120 mg/!
. 0.15 4 mg/l 18 mg/l_ 38 mg/l <1 mg/l 30 mg/l 76 mg/l
@ 1.00 3 mg/l - 15 mg/l 8 mg/l <1 mg/l 28 mg/l 15 mg/!
s Source Concentration 70 mg/litre @ 0.06m%/s (6000pe)
Eﬂ River Flow Neap Tide Spring Tide
& m’/s High Water | Low Water Max LW High Water | Low Water Max L'V
conc conc
H 0.05 <1 mgil 5 mg/l 15 mg/l <1 mg/i 8 mg/l 32 mo/l
o 0.15 <1 mg/l 5 mg/l 9 mg/l <1 mg/l 8 mg/l 20 ma/l
1.00 <1 mg/l 3 mg/l 2 mg/l <1 mg/! 7 mg/l 4 mg/l
HJ HW & LW values are based on the 2d dispersion modei and values are averaged over 25m x

25m cells.

Max LW Conc represents the highest BOD likely to occur in the channel at low water and is
based on the dilution of the effluent stream by the river flow and tidal waters.
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Midleton Sewerage Scheme 1997 DRAFT MODEL RESULTS

CONTINUOUS DISCHARGE OF 0.06m°/s with BOD of 270mg/!

NEAP TIDE

Outputs at High Water & Low Water
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Cork County Council , . ' _ - Volume 1
Midleton, Killeagh, Castlemartyr & Cloyne O&M Contract January 2006

e 3.3.9. Failure to Manage the Storm Water Handling Facilities

The Service Provider is required to manage the stormwater handling facilities
in @ manner that maximises the amount of available storage. Specifically, the
Service Provider is obliged to empty the storm tanks in an expeditious manner
(return flows to the foul pumps are to start within 2 hours of inlet flows being
-lower than the specified pump forward capacity of the foul pumps) to ensure
that the tanks have as much capacity as possible for the next wet weather
event.

Failure by the Service Provider to manage the stormwater handling facilities in
a proper manner will result in the implementation of penalties equal to the
value of all monies due to the Service Provider, for the fixed time based
charges associated with that section of the Operation and Maintenance Phase,
for each day on which overflow incidents occur. Charges measured on the
basis of a monthly rate will be assessed in proportion to the nhumber of days
in the particular month.

e The penalties, to be deducted from the monies due to the Service Provider,

6 will be subject to a minimum value of €1,500.00 for each day on which
overflow incidents occur. This minimum value will be adjusted at the end of
each calendar year in accordance with the procedure for adjusting the rates
for the Operation and Maintenance Phase. &

&

& _
3.3.10. Failure to Achieve the Specified T@%O;tﬁﬁ Effluent Standard
O <
The Service Provider is obliged @Q@E}ﬂeve a specified standard for a range of
parameters.in the final effluehtsdischarged from the wastewater treatment
plant. The Employer’'s Requgf(ey’\sﬁents also specify the extent of any permissible
deviations from this disgg{é?iﬁ standard. '
\\
R .
The deviation of any g@@ of the parameters from the permitted standard will
be considered to bg¢ a deviation of the effluent quality. The Employer’s
Requirements defi@ two types of deviations:

, ‘ Deviations limited in_their frequency - an exceedance of the performance
‘“' ' _ standards by not more than 100% for BOD, Total Phosphorus (TP) and Total
Nitrogen (TN) and not more than 150% for SS and not more than 400% for
UV disinfection and not less than 66% of the target for 15% Dry Solids for
sludge leaving the Midleton Sludge Treatment Facility (i.e. not below 10% Dry
Solids) ,

Prohibited deviations - an exceedance of the performance standards for BOD,
TP and TN by more than 100% and for SS by more than 150% and for UV
disinfection by more than 400%, and less than 66% pf the target of 15% Dry
Solids for sludge leaving the Midleton Sludge Treatment Facility (i.e. below
10% Dry Solids)

Charges measured on the basis of volumes of wastewater handied will be
assessed on the basis of the Current Treatment Capacity (CTC) as determined
by the Employer's Representative having reference to the Monthly Status
Reports and in consultation with the Liaison Monitoring Committee (LMC).
Charges measured on the basis of kg of BOD removed will be assessed on the
basis of the CTC and will assume a compliant final effluent.

P:\Barry's Project Files\YS Projects\Y5335 - Midleton, Killeagh, Castlemartyr, Cloyne O&M Contract\8.0 Contract Documents\Contract
Document\Signed Contract Documents\Contract Document Volume 1.doc . ] B Barry & Partners Ltd
Page 47 }
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Bailick 1 storm tank weir section hours and volume of the storm
overflow pumped to the river.

Days when the storm pumps were not in use over the winter of 2006/07, and yet have a substantial
inflow of effluent over the weir section into full storm cells, indicating that the outflow was by gravity
(unrecorded by storm pump hours). On all the other days, not listed, use of the storm pumps masked
the loss of water to the river through the 4 x 600 mm gravity pipes. _

Date Storm pumps  Weir section
2007 (hours of flow)
September 21  Notin use 12.98 overflow by gravity
23 Notinuse 3.37 filling cells?
25 Notin use 0
26  Notinuse .0
27 Notin use 0.45 filling celis?
28 Notinuse 20.64 overflow by gravity
29 Notinuse 0 “ :
30 Notinuse 1.29 filling cells?
6 October 14  Notin use 13.24 overflow by gravity
15 Notin use 18.36 overflow by gravity
November 10  Not in use 24.05 overflow by gravity
13 Notinuse 16.97 overflow by gravity
14 Not in use 0 é\é
December . &
2007 | NG
January 29 Notinuse 21.72 ove gravity
30 Notinuse 24.13 0\5%5;/ gravity
31 Notinuse 23.95 ) 0@%\ ow by gravity
February 1 Notin use 026 & _
. O
2 Notin use 0 &
11 Weir section metecz‘?]'@ﬁ%nnected
March 30 Notin use " (&

O

X
The weir section megf\ﬁmained disconnected
for the rest of the year.
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CHAPTER 2

PROPOSED OVERFLOW PIPES FROM THE
BAILICK ROAD PUMPHOUSES

INTRODUCTION

Combined sewage flows from the northern side of Midleton gravitates to the existing Bailick
Road pumphouse. Ordinarily, this sewage flow will be pumped directly to the proposed
treatment plant at Garryduff. In times of storm, any flow in excess of 3 DWF will be

overflowed to a proposed storm water balancing tank adjacent to the pumphouse. The storm-

water tank is designed to have a minimum two hour retention time and all sewage entering the
stormwater balancing tank will receive primary sedimentation as a minimum treatment.

After the storm event, sewage in the stormwater balancing tank gravitates back into the
pumphouse, where it is then pumped to the proposed treatment site.

For storms of duration in excess of two hours, overflow from the stormwater balancing tank
will occur to the river estuary. The quality of the dischax will be better than 20 mg per litre
B.0.D and 30 mg per litre S.S. and therefore will exce e treatment standards laid down by
the “Urban Waste Water Treatment Directive (91/27@ C)”. The discharge will achieve this
standard because of the high proportion of st d?x\o»é;ter which will contain dissolved oxygen
and also the fact that the retention time in thealancing tank will allow settlement of suspended
. SO

solids. o\“Q@j\"& |

Fine screens and baffle plates proz@é%@ further safeguard and prevent ﬂoatmg solids being
discharged through these overﬂow&b@s

Overflow to the river from e@torm water balancmg tank will only occur on average 5 - 6
occasions/annum and the vglt%mes discharged will be no more than 1 - 1.5% of the tota] storm
water collected in the cafchment. Overflow to the river will be by means of 4 no. 525 mm.
diameter pipelines. These will replace an existing 1,050 mm. overflow. The crown of these

" pipes can be maintained below the top water level of the river. Any overflow events would be

recorded on the schemes telemetry system.

In the event of a breakdown of the scheme which would result in a si
untreated sewage to Rathcoursey, an alert system should be set up so that shellfish operators
can take appropnate precautions.

These overflow pipes are to be constructed from the proposed storm water balancing tank to

the river nearby. The location of the Bailick Road Pumphouse is identified on Map No. 2. -

Details of the modifications to pipework and new pipework are shown on Drg No. 040 together
with details of the proposed storm water balancing tank.

EPA Export 26-07-2013:00:13:46



THE EXISTING ENVIRONMENT

The location of these overflow pipes. is just immediately downstream of the proposed 300mm
diameter rising main from this pumphouse to Riversfield Estate and the associated 200mm
diameter duct. As previously described, the Owenacurra River is quite wide at this location
and an island occurs in the middle of the river at low flows and low tides.

WASTE PRODUCTION AND DISPOSAL

Overflow through these 4 No. 525mm diameter pipes will diSChargé effluent which achieves or
exceeds the standards required by the Urban Waste Water Treatment Directive.

Overflows will only occur during storm periods and, hence, higher river flows. Dilution will
further assist in ensuring that no unfavourable waste is produced which would require disposal

at a later date.

The quantities of grit removed from combined sewerage systems usually amounts to 3.8 -
11.4m*/1000 person/annum, the lower figure applying to densely built-up sewerage areas.
Appendix 1 at the back of this report estimates the maximum volume of grit which could be
discharged as 1.6m’ annum. This is an upper bound figure based on the larger value for grit

duction.
production v &

In Appendix 1 it has been estimated that the total vol %f discharge to the estuary will be of
the order of 2,973m*/annum. Assuming the disc lm%fﬂuent to have 30mg/1 S.S., then 89kg
of suspended solids is discharged through theseé? ow pipes per annum. Using a S G.of 1.6
for suspended solids then the volume of sus%&?gﬁﬁ solids is dlscharged is 0.05m*/annum.

In any event, grit production will not g,;ﬁ@&‘f a problem at this location.

S A,*\q

AIR EMISSIONS IMPACT &°

N\

N .
Effluent discharging through'these overflow pipes will have had a maximum retention time of
two hours in the stormwater balancing tanks. Because of this relatively short duration,
dissolved oxygen levels in the effluent will not be reduced and anoxic conditions which could

give rise to smells will not have developed.

River flows, during these overflow occasions, will be higher than normal and river velocities
will ensure that further agitation of the effluent will occur immediately it enters the river
system. The effluent will then begin to take up oxygen and again increase the dissolved oxygen
level.

The operation of these pipes will not result in any significant air emissions.

The construction of these pipes will not result in any air emissions occurring.

EXISTING HABITAT

Existing fish and bird life at this location has been described in Chapter 1, dealing with the

construction of the adjacent 300mm diameter rising main and service duct.
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APPENDIX I

OVERFLOW GRIT VOLUMES AT BAILICK ROAD
PUMPHOUSE

It has been estimated that overflow to the tide at this location will occur on 5 to 6
occasions/annum and the total discharge volumes will be 1-1.5% of the total storm water
collected in the system.

Annual Average Rainfall 1,000mm/annum
Paved Area = 3.88+4.07+11.87
(contributing to pump sump) = 19.82 Ha

19.82 x 10,000 x 1,000

Total Rainfall collected

1,000
= 198,200 m*/annum
. &
Maximum 1.5% discharged through the overflow pipgs\é
N &
.. Volume of discharge = 198,200 0.015 (\\\& )

2/973m’/annum :
& /

Quantity of grit from combined s g 'ésystems based on the maximum value 11.4m*/1,000

persons/annum for low density h\ isiiig development.
N
Total population served by pugﬁ()) sump = 9,334 persons.
. XX ’
- & .
With 1.5% maximum disgharge
Volume of grit discharged = 11.4x 9,334 x 0.015/1,000

= 1.6m*/annum

The pump sump will act as a primary sedimentation tank and the.major quantities of grit will
be settled out. Therefore, it is extremely unlikely that this volume of grit will be discharged
through the overflow pipes.

Fine screens and baffle plates along the weir will prevent floating matter entering the outfall
pipe.

Tidal movements will ensure that grit, discharged through the overflow pipe, will not build up
around the outfall pipe.
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Water Quality Consenting

Standard
Consenting Discharges to Achieve the Requirements of the Shelifish |
Waters Directive (Mlcroblal Quall | ~

Richard Brook
Catherine Wright

HEOWREHE

iﬁj

Martin Griffiths

if any term or acronym used in this document is unfamiliar you mlght find the definition in
the Glossary, on the Agency's Intranet site:
Information Resources > Glossary of Terms and Acronyms.

TABLE OF CONTENTS
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1. Purpose

This document sets out the standards that we apply to the determination of consent applications for

discharges that impact on Shellfish Waters so that we meet:

e our obligations in relation to the Shellfish Waters Directive, in particular the ‘Guideline’ standard for
faecal coliforms in shelffish flesh and intervalvular fluid;

e the aspirations of Govemment in respect of improving the quality of all commercially harvested
shellfish beds classified under the Shellfish Hygiene Directive (91/492 /EEC).Contents

% Water Quality Consenting Standard Conseting Discharges to achieve the Requirements of the
aﬁ Shelifish Waters Directive (Microbial Qual ”

3 py Y N v S O]

T MNama 4 n2Nn0
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428

4.2.9

4.2.10

4.2.11

4212

4.2.13

4.2.14

H ADSY NA

are to be undertaken within AMP3 the changed obligations will be subject to DEFRA's
procedure for change in companies’ agreed environmental obligations affecting the sewerage
service (Ref: letter from Stuart Hoggan to Martin Griffiths dated 13 March 2001). Otherwise
the improvements will be requiréd after AMP3.

The Agency will not pemmt any increase in consented load from intermittent discharges to
Shelifish Waters, which are aggregated in terms of their combined impact on the Shelifish Water.

Where the need for improvements to intermittent discharges (including storm tanks at sewage
treatment works) discharging into- or affecting Shellfish Waters has been identified, the

discharger will be required to demonstrate that:

o The frequency of significant independent spills (see sectron 627 of the AMP2 Guidelines,
which states "in general... for design purposes a spill greater than 50m? will be significant”)
should be limited to 10 per annum on average (over 10 years) (Appendix 2, paragraphs 14
to 18) .

OR
e The scheme, as a whole, is designed to achieve a water quality standard of 7,500 faecal

coliforms per 100mi for at least 97% of the time in the long tem. The total duration of
impact of 3% applies to at any location within the Shellﬁsh Water and not just the monitoring

point (See Appendix 2, paragraph 24)

These design standards are consistent with achieving the water quality standards for 19 years in
20. A similar degree of confidence applles to achieving Category B status for the Shellfish

Hygiene Dlrectrve

For schemes where the spill frequency design standard ngused the frequency of significant
independent spills may be limited to less than 10 per an%in on average on a site-specific basis,
if the duration of impact of the CSO is consrdergd tgo Ionger than 24 hours (Appendix 2,
paragraph 17).

Where more than one CSO discharges to a@%@éff sh Water, then spills should be aggregated

by frequency and volume, so that the@% ed impact of the aggregated discharges is no
more than: _

o 10 signifi icant spills per annunl\ @verage

OR << \\

o 3% of the time on average *

The details of which CSO s;&ll(é should be aggregated in a pamcular Shellfish Waters will
need to be made on a site-By-site basis, based on an assessment of the combined impact of

the CSOs on the Shellﬁit)a) ater (Appendix 2, paragraph 19).

Spills from storm tanks from sewage treatment works should also be aggregated with CSO
spills as described in 4.2.9.

AMP2 guidelines on the location of CSOs, and screening requirements will apply to
improvements to CSOs included in the AMP3 programme (see paragraphs 4.2.3 to 425

inclusive).

CSOs that are included in the AMP3 programme (see paragraphs 4.2.3 to 4.2.5 inclusive), which
discharge directly into or which impact on Shelifish Waters must be. fitted with event/duration
monitors and recording equipment. This is required to enable water companies to provide annual
summaries of the operation of storm discharges to the Agency, and Local Food Authorities, and
details of individual spill events to be provided on request from the Agency.

Summary reports of the frequency and duration of spills will be requmed from the Water
Company to coincide with the annual classification under the Shellfish Hygiene Directive

(Appendix 3, paragraph 12).

All Emergency Overflows, which are being improved as part of the AMP3 programme, must be
fitted with telemetry. This is required to enable the water company to notify both the Agency and

Water Quality Consenting Standard Conseting Discharges to achieve the Requirements of the

Shellfish Waters Dlrectlve 'Mlorobual Quali /

VEH AL IANINA E T mac- s8N
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Bailick 2 storm tank weir section hours and volume of the storm

overflow pumped to the river.

Days when the storm pumps were not in use over the summer of 2007, and yet have a substantial
inflow of effluent over the weir section, indicating that the outflow was by gravity (unrecorded by storm
pump hours). On all the other days, not listed, use of the storm pumps masked the loss of water
through gravity flow out of the tank.

Date Storm pumps
2007
April 1 Notinuse
7 Notinuse
8 Notin use
9 Notinuse

10 Not in use
14 Notin use

22 Notinuse
27 Notin use
28 Notinuse
29 Notin use
30 Notinuse
May 1 Notinuse

9 Notinuse
11 Not in use
13 Not in use
15 Notin use

23 Notin use

24 Notin use

25 Notin use

26 Notin use

27 Notin use

28 Notin use

June 4 Notin use
5 Notin use

6 Notin use

7 Notinuse

8 Notinuse

9 Notinuse

10 Notin use

11  Notin use

17 Notin use

24 Notinuse

July 3 Notinuse

11  Notinuse
12 Not.in use

20 Notin use
21 Notin use
22 Notin use

Weir section
{hours of flow)

14.70
4.93
24.95
22.40
21.55
22.12
18.96
7.51
0.00
4.09
16.59
13.24
20.48
24.39
3.57
24.47
7.88
0.00
0.00

0, 80\\0»

1@.‘74
£0.00
00 0.00
0.00 -
0.00
0.00
0.00
422
26.70
23.55
17.03
24.11
18.29
22.09
0.02
15.13

‘\\

00099&

overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity

overflow by gravity
overflow by gravity
overflow by gravity

overflow by g[}a;rity’

overflow by gravity
overﬂgwp? gravity
ov by gravity

ow by gravity

Q

overflow by gravity

overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity

overflow by gravity
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Date
2007
August

Septembei

October

Storm pumps

Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use

Weir section
(hours of flow)
9.82
0.00
0.00
0.00
0.00
0.00
0.00
17.04
0.00
0.00
0.00
0.00
12.55
16.21
0.00
0.00
0.00
0.37
0.00
0.00
0.00
5.48
9.13
0.00
11.98
20.39

0.00 ®
2044
10
Cg.22
6.73
0.00
0.00
0.02
13.81
0.00
5.94
15.18
16.85
20.00
24.65
0.00
0.00
0.00
14.68
25.39

overflow by gravity

overflow by gravity

overflow by gravity
overflow by gravity

N
overflow by gé@%ity

overflo ravity
pe
\
ovgﬁf@ by gravity

Q@?@ﬁi’ow by gravity
000  4°
000 &9
RN
0.00,5 &

&

N

overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity

overflow by gravity

overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity
overflow by gravity

overflow by gravity
overflow by gravity

&
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Cork County Council ' ' : ' ‘ Volume 2
Midleton, Killeagh, Cast/emartyr C/oyne O&M Contrgct '+~ -~ . . o January 2006

<

3.12.

3.12.1.

3.12.2.

N

WWTP and the new proposed fermlnal at the Midleton Area Office to enable

instantaneous and totalised flows to be recorded and-download. During the tender period -

the Service Provider is to ascertain/satisfy themse!yes that there is suitable up and
downstream. straight pipes and the pipeline is constantly submerged in order that the

proposed new flow meter can be installed and calibrated to the tolerance +-5%. In the _

event that there is |nsuff|C|ent space to provide the correct up .and down stream
diameters or the existing plpehne is not constantly submerged the Service Provider is to
provide an alternative solution so that final effluent flow measurement can be obtained to

the required tolerance. During the tender period the Service Provider is to

ascertain/satisfy themselves that area velocity flow meters can be installed on the inlet
to the pumping station. The Service Provider is to include all costs above associated with
the instalflation of the flow meter including pipeline .modifications and temporary

overpumping during installation and connection to the telemetry and SCADA system - .

including software modifications. The flow. meters are to be installed W|th|n four months

of Contract Commencement date.
The Service Provider is to mstaII a helix water flow meter on the incoming water service

to the PS within four months of the Contract Commencement date.

' RQPOSED DWYER§ ROAD PUMPING STATION - (OPTION B‘)

INTRODUCTION

The proposed Dwyers Road Pumping Station is required to receive part of the wastewater
collected in the local sewerage network. The colleccgd wastéewater is then to be pumped
forward to Midleton WTTP. All- flows received from”’the Dwyers Road collection network
will either be pumped forward to-the Midleton TP or stored in the storm holding tank
and then subsequently pumped: forward teyMidieton WWTP. when the storm has ceased.
No storm overflows or emergency overffow will be installed from the pumping station.
Once the pumping station has been bt &nd commissioned rates will be agreed between
the Client and Service Provider (ba n rates in this Contract for similar size pumping
stations) prior to the Service @"b@g\jer undertaking the Operation and Maintenance
activities for the remainder of{/@%&o year operating penod or less as determmed by the

Employer

L 4 ‘ 6\

BALLINACURRA No. 1 TREATED EFFLUENT PUMPING STATION - (OPTION B

INTRODUCTION

The Ballinacurra No. 1 Treated Effluent Pumping Station is required to receive all treated
effluent flows from Midleton WWTP and treated industrial effluent from Bailick No. 1
Industrial sump. During periods of heavy rainfall the pumping station will aiso receive
storm water flows from. Bailick No. 2 and Ballinacurra No. 2 foul pumping station. The
treated effluent/storm water is pumped forward to the tidal holding tank at Rathcoursey
and discharge into Cork Harbour via a gravity outfall pipeline during low tide.

BALLINACURRA No. 1 TREATED EFFLUENT PUMPING STATION — CONTRACT LIMITS

The limits of the Operation and Maintenance Works at this site are as follows:
) All items contained within the site boundary, extending vertically up into the air or

down into the ground as appropriate;

e Storm water overflow pipe sewers, commencing at the boundary of Ballincurra No.

2 foul pumping station - -

P:\Barry's Project Files\Y5 Projects\Y5335 - Midleton, ‘Killeagh, Castlemartyr, Cloyne 0&M Contract\8.0 Contract Documents\Contract Document\Signed Contract
Documents\Contract Document Volume 2.doc .

Page 56 of 89 - o : * J. B. Barry & Partners
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Report Supporting Rejection of Midleton WWTP
Consents to Discharge at Rathcoursey Point
and at the Storm Overflows in Midleton.

by
C.J.Mulready
M.Sc.Eng., C.Eng., C.Sci.,
F.1.Chem.E.,
.
F.LW.EM., M.I.Me%@]l‘ng.
N

Clhartere(gai;:n%ineer
Chartq@@%cientist
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Report Supporting Rejection of Midleton WWTP Consents to
Discharge at Rathcoursey Point and at Bailick 1 & 2.

1. Introduction
ﬁ,:l P o “!;'1 ‘.Hj":‘ 4

2. Report Ty oowa B

2.1 Design

2.2 Design Parameters

2.3 The Absence of Primary Sedimentation

2.4 Extended Aeration Unit

2.5 Loading Rates

2.6 Suspended Solid Levels

2.7 Oxygen requirements

2.7.1 Carbonaceous BOD

2.7.2 Ammoniacal-N 0&

2.7.3 Standard design criteria for the oxndatlon re@lrements of extended
aeration plants.

2.8 Sludge Stabilisation Unit K é&\}*

2.9 Final Settlement Tank &e@\ N

2.10 Monthly Reports \QOQ

2.11 Corﬁments on M(C)Jg\tﬁ;' Analysis

3. Summary and Conclusion

3.1 Claims made iﬁ Application

4, Calculations based on specific data.

4.1 Comments on data submitted to NUWWS covering Jamiary — June 2002.

4.2 An examination of larger loads
4.2.1 February 2003

4.2.2 October 2004 — including consideration of an idealised, theoretical WWTP

capable of treating a load of 20,000PE
4.3 Calculations on the current performance of the WWTP — looking at the
first 6 months of 2007. '

5.  Summary of C.V.

EPA Export 26-07-2013:00:13:46



1. Introduction

The following report contdinstmy opinion, comments on the adequacy of design and
the interpretation of the analytical results contained in the various monthly reports
which indicate the efficiency of the process installed at Midleton Waste Water
Treatment Plant.

I have taken the 1993 report produced by Cork CC as the basis of the design since this
report is constantly referred to in correspondence from Cork CC and M C O’Sullivan,
the design consultants commissioned by Cork CC.

As a Chartered Engineer & Scientist I was the “only expert” engaged by my client to
analyse all engineering and scientific data and hence perform a dual role. Since I have
had many years experience in the design, construction and operation of waste, water
treatment works I feel completely confident in performing the dual role I was engaged
to carry out.

My comments on the engineering design of the W.W.T.P are based on the analysis of
the parameters detailed in the 1993 Report and their adequacy to achieve the desired
results. It will be seen in the chapter on “works design” that I totally disagree with the
design and consider it to be totally inadequate to full #réat the design load stated in
the report. I also state that the basic concept of the y@rks design i.e. an extended
aeration process is impossible to achieve and & from commissioning to the
present date has never produced the desireé??i@hlt. Even with the obvious shortfall,
comments by various engineers and opqgf%z?s insist that the plant is capable of
achieving a standard 2-3 times the %@}aﬁ@re.

S5O
The above opinion is also refl g@@sﬁ reports written by M.C. O’Sullivan 2002 and
Pettit 2004 on the adequacy og g@ Midleton Plant. Both consultants base their
conclusions entirely on the ta produced by EPS agents of Cork County Council.
Neither comment on the a¢turacy of this data and both accept its conclusions in spite
of the fact that simple afialysis shows both data and conclusions to be highly flawed.

I base this fact on the very detailed analysis of the monthly reborts I have carried out
over several years and in my opinion have shown the results presented in the reports
are impossible to achieve.

There is great inconsistency over the years in the p/e arriving at the works which can
vary from under 3000 to over 60000 and yet even at the high loads, compliance with
the required standards is always claimed in the monthly reports. Other parameters
such as BOD loading rates, sludge production from oxidation, retention times etc.,
which are often many times above the basic design figure, seem to have no ill effects
on the performance of the Treatment Plant.

Suspended solids figures, a large proportion of which are mineral, and hence un-
oxidisable, seem to be lost within the system, since the monthly sludge disposed of at
the plant is much lower than that element arriving plus activated sludge produced,
leaving large amounts unaccounted for.
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By far the greatest flaw in the design of the plant is the lack of availability of oxygen.
I calculate this figure every month in my report and show that the oxygen levels are
too low to achieve the results claimed and which have been confirmed by the
suppliers of the compressors in correspondence I have received.

All the above points confirm to me how very little thought went into the initial design
and shows that the general approach by Cork C.C. and M.C.O’S was that even with
little or no secondary treatment, there would be minimal environmental impact on the

estuary.

This may be so when considering visual impact, but not when discharging to waters
containing oyster farms, where the general public are the canaries of the
contamination and which, as a consequence of this plant, are now closed, with all the
resulting financial loss and reputation, both of which will take a long time, if ever, to
re-establish.
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2. Report

The reasoning behind the need to cdnstruct a full treatment plant at Midleton is well
recorded.

Preliminary correspondence on the principles to be adopted in the design and the high
standards of effluent required from the plant to fulfil EU and Irish directives are also
well documented.

An initial report in 1981 advocated an extended aeration oxidation system, which
would achieve any reasonable standard imposed at Midleton. This concept was later
repeated in the 1991 Report brief, which stated, “The principle of precautionary
action, even where there is no definite scientific evidence to link emissions or
discharges with environmental effects, is to be carried out.”

A brief to construct a full treatment works to include extended aeration and UV
treatment was given to the firm of civil, structural & environmental engineers,
M.C.O’Sullivan, Consulting Engineers.

A request was made by the water services section of the Dept of the Environment to
Cork C.C to include primary settlement as part of the treatment process so as to
comply with the requirement of the sludge strategy r¥port, but was appealed by Cork
C.C. on the basis that, 1) Midleton would onlxoasf}mﬁ\uce 144 tonnes of sludge per
annum and 2) that the County Council was(g’a erned that should the High Court case
be heard in the near future, it could be s dead line by the court to install new
treatment plant at very short notice. Ib erefore worried that the present request to
carry out a review of the prehmmgﬁ 5@§ort proposals could have resulted in a critical
and possibly very expensive del@? £y y'implementing the proposals.

Q
The appeal was upheld and hénce the design of the Midleton treatment plant was to be
extended aeration with Uxﬁlsmfectlon (added later) — but without primary
sedimentation.

2.1 _Design

Mr. Michael J. O’Sullivan in a letter to T. Coughlan, S.E.E., Cork C.C., dated
02/03/95 entitled “Some Notes on Options as discussed” made several comments on
the proposals, which had a major bearing on the ultimate design of the treatment
plant. .

1) “The versatility to remove nitrogen in Midleton is extremely desirable, as it
would allow for compliance with any changes in the status of the recelvmg
waters.”

2) Showing a table, which included nitrogen reduction of 10% as a result of

primary sedimentation, he concluded, “Ifnitrogen reduction is a parameter
then primary sedimentation has no significant effect.”
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3) On the oxidation stage clearly therefore, “if nitrification and de-nitrification
are required then extended aeration with a sludge age in excess of 25 days is
required.”

4) His comments on the sludge produced from various types of treatment are
quoted below. “Conventional activated sludge plants produce twice as much
sludge as an extended aeration plant and need further stabilisation. Extended
aeration plants produce a stabilised sludge which is inert.” This in my
opinion is the fundamental error that led to the “wrong” design being installed
at Midleton — because the above statement although fundamentally correct is
not so for the Midleton case.

5) In concluding his letter, M.J.O’Sullivan pointed out that there was very little
buffering available for shock loads- the main cause of all the problems at the
treatment plant.

2.2 Design Parameters

Quote from M J O’Sullivan & Co 12" December 1994 “The per capita loading
parameters used in the design of this scheme are based on many years of experience
and on actual measurements in Midleton and not on theoretical figures.”

This being the case I examined the many pages of hy%@\ﬁo%c calculations, which
contributed to the final dry weather flow (D.W.g) figtire of 2,350 cu m/day for stage 1
and 3,850 m? day for stage 2 and concluded thﬁ\totl@se calculations, the 26pp attached
as C.1 with the Application, had little bearisié on the final design.
S

Nowhere in the sewerage design ﬁglk&%\gﬁr DWEF calculations, did I find reference to
present “total flow” measureme @,Q%)\Wﬁlch existed at the time, which, by 2000, far
exceeded the proposed DWF. Inthé’body of my main report you will find reference to
accepted and long established\ tice in arriving at a meaningful final DWF.

,\\_O
It is quite evident when sing the monthly reports produced since the treatment
works commenced operating, that the DWF has never been achieved and the plant ]
mainly operates at between 2.5 to 3+ times the DWF design figures, again a major
miscalculation.

Retention time in the AS plant design for 1 DWF is quoted at 29 hrs 34 mins, (low for
a conventional EA plant, often quoted in literature at 36-48 hours aeration time) this
may produce some element of stabilisation if the BOD loading rates are low.

However the hydraulic load is always too high to allow for any stabilisation and this
reduces the retention time to less than 9 hrs average during the daily peak flow hours.
This completely destroys the design concept of the plant and increases the upward
flow velocity in the clarifiers which in tumn effects the settlement times and the
settling characteristics of the sludge produced in the E. A plant, as indicated by
S.V.L’s which are always well above the levels where good settlement and
consolidation are achieved.
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In the absence of primary sedimentation, the floc absorbs mineral matter from the
suspended matter hence the sludge vield in this case increases to 1kg sludge/kgBOD
from 0.4 kg sludge/kgBOD recorded in conventional extended aeration following
settlement (L W.EM handtgook)

: L § 0
Since the plant is continuously receiving 2-3 times design flow, the loading rate
reduces from a range 0.05 — 0.15kg BOD/kg MLSS to 0.05 — 0.1kg BOD/kg MLSS
(LW.E.M, Boon & Thomas 1998) since the upward velocity in the settlement tanks
approaches the critical figure.

Wide ranges in sludge production are the result of significant difference in the non-
biodegradable solids which are present in waste waters. Even waste waters which
have similar origins (such as domestic sewage) can produce different quantities of
surplus activated sludge depending on such factors as hardness of the water,
effectiveness of primary sedimentation in removing suspended solids, sludge loading
rate and temperature of the waste water (Boon et al. CIWEM 1998). However, this
will make no difference to the sludge balances between the incoming SS, SS in the
effluent and the sludge produced on-site and disposed of. This is obviously not what is
happening at Midleton , as I attempt to show in my calculations later.

2.3 The absence of primary sedimentation and the problem of “shock” loads.

&
The decision to exclude pnmary sedimentation at 1he atment works is in my
opinion a major design fault, as is the totally i ingo fehensible decision to pump raw
settled sludge from the Bailick 1 storm tanks té\ treatment works. Any engineer
designing a treatment plant would examin ‘ﬁ{ enefits of primary settlement and
realise what these are and also recogms@ eavy pollution load imposed on the A.S
plant by the introduction of raw slud gﬁ\ e inlet of an EA plant, a practice not
recommended in any design man
o‘ &\6’0
I quote from Kempe (the en Q@?ss standard reference). “In terms of overall
efficiency it should be possikie under most circumstances and within accepted
design criteria to achieve$5-70% reduction in suspended solids, while at the same

time reducing the BOD S‘)’y 30-40%, by the use of primary sedimentation.”

To have excluded this stage of the treatment on the grounds of odour is to conclude,
with the consequent assumptions made, that it is perfectly acceptable to pump
volumes of liquid with high suspended solids directly into an aeration unit designed to
operate on a finely balanced plug flow system with a built in sludge stabilisation
element and depending on a designed a factor for aeration efficiency.

Maximum design effort appears to have been given in sizing the storm tanks at
Bailick 1 with careful consideration to overflows etc., but no thought at all appears to
have been given as to how to dispose of the huge loads of solids, which would be
imposed at Midleton when the tanks were emptied.

If primary sedimentation were available, some “arrest” of the sludge would take place

in these tanks, although soluble BOD would still impose extra “shock”load when
pumping from Bailick 1 took place.
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It can also be concluded that primary settlement, since reducing particulate matter,
must also reduce viruses, but although microbiologists agree with this statement
qualitatively they cannot agree quantitively. This would not matter with a works
correctly designed, since no carry over of particulate matter occurs. For Midleton this

is not the case.

These shock loads appear with regularity in the monthly reports with no explanation
ever given as to their treatability.

Unless primary sedimentation and Bailick 1 & 2 storm tank sludge disposal

arrangements are included immediately, Midleton plant can never achieve the desired
standard and will always remain in constant violation of its consent conditions.

2.4 Extended aeration unit

The design concept of the unit appears to me to have been completely misunderstood.
In the 1981 Report the design was clearly that of an oxidation ditch (drawings were
shown) to nitrify, de-nitrify and aerobically stabilise any sludge produced.

Conceptually there is no flaw in the reasoning behind this design (I have designed and
operated these plants and written papers on their design when they became the
“vogue” in the late 70’s). &

&

They do in fact achieve the result they are desigleg&@%\ do very well and do reduce the
volume of sludge produced but not as designeﬁ‘@midleton. Because the flow rates
are so high and hence retention times so lqg%? e BOD loading rates have in turn to be
low. Under these conditions no sludge g%ﬁﬁsaﬁon takes place and hence sludge
production is higher than conventional plants. Since there is no primary settlement
stage the mineral matter present @‘{lﬁ)ended solids (60%-70%) is incorporated into
the sludge floc thus increasmgz@}lqﬁcﬁon to that of a high rate A.S plant.

N

¢
It seems to me that when M,€.0’Sullivan & Co were considering the design of
Midleton in the1993 Repeit, they appear to have lifted a perfectly good design of an
EA plant from the 198 lcﬁeport and failed to adjust the design parameters of hydraulic
retention time, loading rates and sludge yield to meet the new design conditions.

There seems to be a complete misunderstanding of oxidation with and without
primary settlement, the role of oxygen in the aeration process and the effects on
sludge yields of the absence of primary settlement.

Yields of 0.4 kg sludge / kg BOD oxidised were used to calculate the TDS produced
by the plant, this totally overlooked the impact of the inorganic matter which is
carried over into the unit in the form of suspended solids present because of the
omission of primary sedimentation

2.5 Loading rates

The plant was designed to operate on a “constant” loading rate of 600kg BOD day and
on the assumption that, if the hydraulic load increased, the biological load remained
the same, since any increase in flow was only infiltration and did not impose any
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additional organic load. Inspection of the Monthly Reports shows that this is not so
and that greater flows very often simply result in greater organic loads.

No account was taken of the obvious diumnal variations and no reference is made to
this figure in any of the reports or indeed correspondence in my possession. This
figure can vary between 1.25 — 2.0 times the average daily flows. Hence during peak
hours (10.00am — 5.00pm) the polluting load on the plant can increase considerably.
Even at the design load (600kg) the rate can increase to between 750- 1200 kg/day
and hence requires the appropriate rate of increase in oxygen production.

Rates as high as 3700kg/ BOD day with an average of 1286 kg/BOD were recorded in
January 2002, the time when reasonable records began.

These levels continued into February with a high of 1678 kg (recalculated from 21
February figures), March 4151kg, April 1859kg, and so it continued every month
July, 1780, January 2003 2593kg, December 2003 3305kg and still continues to the
current date showing that most monthly BOD averages are much higher than the
design figure — and especially when the on-site results are added in.

The installed air capacity, hence oxygen levels, is totally insufficient to oxidise even
the average daily load of BOD and NH3-N which arrives at the plant to the levels
recorded in the monthly reports and each month my rep%;t shows this.
&

Oxygen levels are available to produce a 20:30 .taq&’igrd without nitrification from an
average daily load of approximately 1000kg t X ge age is around 4-5 days and
MLSS levels are carefully monitored. Bu%&i%\éé the Midleton Plant is designed to
completely nitrify, it is in my opinion o@}\@iﬁpable of an approximate load of 500kg
BOD/day if the diurnal variation is e@i« into account, and air volume at maximum.

O
Day-time peak loads are igno;{ed\,{\aé{\ are the grossly polluting “shock loads”, which are
not recorded as point loads he \\’their true concentration is not calculated. There are
however occasions when [ have been able to do this by using pumping rates at
Bailickl. o
Installed blower capacities are totally inadequate and if the recorded monthly running
hours are examined for most months only sufficient oxygen is produced to treat a
proportion of the incoming flow, some months this figure is less than 50% of the
average daily flow.

a factors seem to be completely ignored in the design documents; no allowance has
been made for this to show that oxygen output can be reduced by 50% due to
oxygen/liquid transfer difficulties. These are, of course, exacerbated by the lack of
primary sedimentation and the high levels of oils, fats and greases, which thus enter
the aeration streams — all of which reduce the solubility of the oxygen supplied by the
COMPIessors.

The design engineers seem to have overlooked the fact that with extended aeration the
initial a factor can be as low as 0.4 and often never increases beyond 0.6. Hence from
the initial operation of the plant to date, the oxygen levels and its role have been
completely misunderstood.
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N.B. In my calculations I often give factors of 0.75 (giving the plant the maximum
benefit of the doubt) but this still falls far short of the required quantity of oxygen.

2.6 Suspended Solids Levels and sludge production.

R R

Typical sludge productlon rates in the UK are :

Feed Mode Dry solids Volume % SRT (d)
kg/kg BOD DWF

Crude sewage | High rate >1 3 1-2

Crude sewage | Extended 1 3 >10

e.g. Midleton | aeration

Settled sewage | High rate 1 3 2-3

Settled sewage | Conventional |0.8-1.0 2 4-6
Nitrifying 0.6-0.8 1.5 8-15

Settled sewage | Extended 04-0.7 1.0 >15 -

Because there is no primary sedimentation in Midleton, some 30% of the unoxidisable
and mineral element of the SS entering the plant (c. 70%@f the SS in all), will be
bound up in the floc of the AS. This will raise the sh{(tge yield in an extended
aeration plant from the 0.4 -0.7 kg sludge pr: dgg&\l/kg BOD to 1.0 kg sludge/kg
BOD oxidised (IWEM Design Manual p. 1?;} &

Suspended solids loads entering the Mld;iétg‘ﬁ WWTP are extremely high and indicate
yet again a total lack of understandi ofthe implication of these loads on the E.A
system. This figure plus the actuaLcﬁ Qd%e yield at approx.lkg sludge/kg BOD, as
opposed to the simplistic ﬁgur@%go%d in the design, make up the total value of
sludge production per day. &

Daily sludge yields are %xgd‘?gd in the monthly report, which equate to the sludge TDS
disposed of each month. It can be seen that a massive shortfall exists each month
between the TDS disposed of and the weight of suspended solids arriving at the plant,
together with the weight of the activated sludge generated by the plant. The question
must be asked, where does the shortfall go?

The suspended solids cannot be oxidised due to the insufficient air supply, and even if
this was available, only 30% would be oxidised anyway i.e. the mineral element still
remains.

In February 2002 the total sludge removed from the plant was recorded as 10.6 tonnes
however days with suspended solids of 1354kg, 1113kg, and 1664kg, a total of
4131kg were recorded during the month. So for the rest of the month only a little over
6 tonnes of sludge were produced. Of course this is totally incorrect and indicates that
for the most of the month the plant did not operate as recorded, or the records are also
incorrect.

10

EPA Export 26-07-2013:00:13:46



Again in March 2002, TDS removed is 10,500kg yet on the 28" March the monthly
report shows a solids load of 8759kg, with a BOD load of 4151 kg, and on the
previous day a solids load of 2294 kg with a BOD load of 2098 kg. Thus a total
month’s sludge figure is recorded in 2 days. There is no record of the effect on the
receiving waters during March, but it must have been significant. Similar high figures
appear throughout the remaining months, which do question the annual sludge
production figure quoted by Cork C.C of 144 tonnes/annum. In my estimation and,
although based on somewhat sparse figures, I would put the annual sludge figure
between 500 — 600 tonnes. This gives some approximation as to the weight
unaccounted for during the year, which is discharged to the receiving waters in
complete violation of the consent conditions.

2.7 Oxygen requirements.
Mechanism of oxygen transfer
Aeration serves two purposes:

a) It satisfies the demands of the microbial population
b) It maintains the MLSS in suspension.

The above can be achieved by mechanical means or air dyffusxon In the case of
Midleton “fine bubble” aeration is the preferred opthm

' §°
Transfer of oxygen to the liquid phase takes N as follows:

&
1. Transfer from bulk gas phase on,\é&)
2.Transfer across interface é:}@;(\é

3.Transfer to bulk liquid phase '\059 O

S N\
The transfer mechanism can b ected by temperature, surface-active material, fatty
acids. O

o‘éé\\

Since such impurities affect the mass transfer efficiency this has to be taken into
account when assessing the efficiency of aeration processes and can be expressed as
the alpha factor,

= (Kra) waste water

(Kvra) clean water

and has a range of 0.63 — 0.94 depending on degree of impurities which have been
calculated by several workers and Kla is the mass transfer coefficient.

The alpha factor cannot be derived by theoretical means but it is reasonably easy to
measure in full scale plant. The alpha factor is a function of the bubble size produced
by the aeration process and the loading rate of various constituents of the sewage.
FBDA systems (fine bubble diffused air) are more susceptible to adverse alpha-factor
effects when installed in plug flow aeration tanks (Midleton).
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At the region of a plug-flow aeration tank, which is designed to achieve nitrification,
(tanks 2 & 6 Midleton beginning of carbonaceous and nitrifying process) the process
oxygen transfer rate might only be 40% of the clean water rate. As the treatment
proceeds, the alpha factor increases until rates approaching the clean water value are
obtained near the tank outlet.

The major problems in the case of the AS Plant at Midleton are the extremely high
suspended solids, which frequently arrive at the Plant, and the high rates of flow, both
of which affect the rate of oxygen transfer.

Usually the o factor increases over the length of an aeration pass because the
concentration of surface active agent decreases. The a factor is also lower for high
rate processes than for low rate complete mix processes.

However in the case of Midleton since the level of suspended solids is high at all
times and the flow is always 2-3 times the design, then oxygen transfer will be greatly
effected.

Literature tends to suggest a figure as low as 0.4- 0.5 as the average for cases similar
to Midleton.

One large UK Water Plc suggests a factors of :- &
&
Tank 1 2 3 4
o. factor 0.4 05 $4%7]06 0.8
Qo . &@
Average 0.58 for a well balanced and cgﬁ\@ﬁy loaded conventional AS Plant IWEM
Design Manual). L&
P
S

Using the above criteria it would \lg@my opinion that Midleton must constantly be

“struggling” around the o= Oé(i%ark
3

‘ 3
2.7.1 Carbonaceous ox&ﬁ&

Air is provided by blower which is passed through porous diffusers placed in the
bottom of the treatment unit.

Oxygenation efficiencies of 2 kgO2/kWh measured at the aerator are quoted by
manufacturers of this equipment and plants are designed around this figure. In
conventional aeration oxygenation efficiencies of the fine bubble diffused — air system
exhibit values in the range of 500 — 700 kWh/tonne of oxygen produced.

In the case of Midleton, 2 blowers duty and 1 standby are installed each of 30kW.
Hence available oxygen/day = 2x 30 x 2 x 24x ¢ = 2880kg x o

I have taken o as 0.6 in some circumstances, but given a higher value 0.85 or even 1
in others, giving maximum benefit of the doubt due to the high BOD’s & SS
compared to the design figures. I can often justify a = 0.5 due to associated grease and
fats. I have seen no figures to suggest that three blowers are used, or if they can be
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used, since the flow meter maximum recording is for 2 blowers. In my experience
meters reflect maximum capacity of associated pipework.

2.7.2 Ammoniacal-Nitrogen oxidation

The Midleton plant is designed for complete nitrification and de- nitrification. Sludge
wastage rates and sludge recycled volume are calculated to this end.

Nitrification in AS reactors involves two types of autotrophic bacteria:
NHs+ +1.5 O2+(Nitrosomas) — > NO2- + H20 + 2H+
NO2- + 0.5 O2 (Nitrobacten—» NOs-

The main factors affecting nitrification are:

i) Biomass growth rates
it) Dissolve oxygen

iii))  Inhibiting substances
v) Temperature

V) PH

Under steady state conditions the specific wastage of @lﬁogge is equal to the reciprocal
of the studge age (SRT) and is determined by sludge“foadmg rate, MLSS and period
of aeration. O«* &

03?68‘0
As the sludge loadmg rate is a major f: @ﬁffectmg the production rate of sludge,
operating experience has shown thal «ffhg}e DO levels >2mg/1 nitrification will be
achieved provided that the loadm&%& does not exceed 0.15kgBOD/kg sludge /day.

During the growth of autotr: ng&\\bactena a small amount of oxygen is made available
by the reduction of CO2 so Q&t the net weight of molecular oxygen required by
nitrosomonas to ox1d1se of ammoniacal nitrogen is 3.22g and for nitrobacter to
oxidise 1gm of nitrate Nis 1.11g,

5CO2 +55NHs+ + 7602 —» CsH702N+54NO2 - + 52H20 + 109H+
nitrosomonas cells.

5CO2 + 400NO2- + 19502 + NHz  + 2H20—> CsH702N + 400NOs-
nitrobacter cells.

Hence the overall requirement for nitrification is 4.3 times the concentration of
ammoniacal-N oxidised to N and this is the figure I use in all calculations to
establish exygen demand.

The requirement for oxygen to nitrify/de-nitrify approximates to a third of the

oxygen requirement for carbonaceous oxidation of sewage BOD. De-nitrification
in the anoxic zone can return oxygen to the system, but only if the retention time
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is sufficient. Because the hydi'aulic loading in Midleton is so extreme, this can
rarely be the case and thus there is a shortfall of oxygen.in Midleton, that was
not allowed for in the 1993 Preliminary Report, whose figures were then used for

.the design of the plant in 2000. Thus, even under perfect conditions, I calculate

that the Midleton plant can never treat more than 450-500kg BOD/day.

2.7.3 Standard design criteria for the oxygen requirement for extended aeration
plants.

From the above two sections, the oxygen requirement for the carbonaceous BOD and
for the nitrification/de-nitrification process are :

BOD x 2.0kg Oz + NH3 x4.3 kg O2

It is found that 20% more oxygen is require to “drive” the chemical reaction —i.e
times a factor of 1.2

Standard design practice incorporates a further factor of 1.5 for “installed capacity” to
cover the diurnal variations in load, which can be as high as x 2.

A further factor of 1.25 is then incorporated to cover breakdowns etc.
These figures are commonly used in the design of aeraéi&ﬁ unit by consulting and

design engineers. It can be seen that to satisfy BOD gXidation i.e. carbonaceous
oxidation, the weight of oxygen is fixed at 2 “Os’kg BOD to include excess and

mixing and NH3-N oxidation at 4.3 kg O 3N, based on the chemical
relationships mentioned earlier for the ()Qg%ﬁon of carbon & nitrogen.
S
2.8 Sludge stabilisation unit ¢ A
S

R :
The aerobic digester was to héﬁfogj?\g)en designed for three streams, or 15,000 p.e, with
a retention time of 12 days tg&ﬁsure oxidation and loading rate of 2.65 kg/m?
(capacity of digester 204m%). This would be well below the required capacity and
incapable of stabilising the recorded volume.

To treat the weight of sludge TDS, both produced in the EA unit and arriving as S.S,
would require a completely new plant of a much larger capacity than was originally
suggested. Without sludge treatment the plant could not operate as intended.

2.9 Final settlement Tanks

With many of the daily volumes pumped to the treatment plant metered at 7,000 —
7,500m? per day it will be a frequent occurrence that the maximum volume pumped
9,300m>/day rate will be exceeded for several hours a day when these levels are
achieved. This produces a loading rate of 20m*m? and an upward flow velocity 0.83
m/ hour very near to the maximum design of 0.9m/hr.

Obviously the maximum figure is designed to be achieved in times of heavy storm
etc. and not at the current frequency, which occurs several times a month.
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Since the SV1 is averaging, from the time the plant was commissioned, levels well
beyond the optimum settling value, it is difficult to see how any settlement can take
place at these high velocities. Hence flow rates to the clarifiers will have to be greatly
reduced if any settlement is to take place at all. Even at much reduced flow rates and
hence much reduced upward flow velocities, I suspect there are many occasions of
sludge carry over per month.

2.10 Comments on the monthly report

The most incorrect statement I used to read every month in the reports was,
“However, the plant achieved compliance with EU Directive and Irish Regulations”.
The final effluent had an average BOD result less than 3mg/l and suspended solids
average of approximately 8mg/l.

I am also amazed by the comments from the Dept. of the Marine & Cork C.C.

Mr J O’Keefe 28" Aug 2002 Makes reference to 23 days between 18™ Oct 2001 and
27" June 2002. I have examined the EPS analytical results for those dates and
adjoining days for suspended solids and faecal coliforms — these being clear indicators
of a sludge problem in the effluent with one exception the suspended solids (average
12mg/1) were well within the accepted standard of 30mg/1.

&0
Mr Sean O’Breasail, senior engineer Cork C.C, 13" sust 2003 “The result
obtained from monitoring of the effluent demon&tra&é%‘ that the plant is of more than
adequate size. The treatment process is very ve.

During the first six months of this year t@%é‘&erage results were BOD 2.6mg/l, S.S
4.2mg/1 total nitrogen 5.4 mg/l. y §§ Qé

. A
Obviously neither of the abovg{@é%:femen examined the report in detail. The effluent
result tells the trained engineer nothing, all the other parameters tell the true story.
Any plant can produce the e results given the correct loadings and oxygen
supply, but only, in the c of Midleton, while large volumes of sewage by-pass the
aeration unit.

The point is that the Midleton plant could not possibly produce such sparkling results
with the BOD loadings, suspended solids loading, oxygen supply and SVI values
recorded in the reports. It is interesting to go through the monthly reports as I have,
recalculating existing figures and including figures left out of the report — which are
always high, to discover the true loading rates. In the following pages of calculations
appended to this shortened report, I have analysed representative periods in the life of
the WWTP:

1. Results of the first 6 months of records, which were summarised in the National
Urban Waste Water Study carried out for the DOE in 2003.

2. A few particularly high loads received in 2002, 2003 and 2004.

3. The first 6 months of 2007, to show the current state of affairs.
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Mass balance of BOD and solid loads indicate quite clearly that large volumes of
effluent are discharged from the plant untreated, apart from passing through the
screening and grit removal plants, if the analytical results and recorded flow rates in
the monthly reports are to be believed.

Blower hours each month indicate the obvious shortfall in oxygen required, verified
by the manufactures, to oxidise the total weight of BOD. In the following sample
analyses, I have calculated — giving the plant, in most cases, the benefit of the doubt —
two main ways of checking the real performance of the plant:

1. Looking at the oxygen availability, to see how much of the organic load can be
treated, and

2. Performing a standard sludge balance to see what sludge should be produced from
the BOD and SS loads received by the plant and comparing them to what was
actually produced.

Any experienced and competent engineer would arrive at the same conclusion. I find
it inexplicable how month after month, in face of obvious pointers to the total
inadequacy of the plant, no comments are recorded and no explanation as to the poor
settleability of the AS, as clearly indicated in the SVI values, is given.

Extremely high D.O. levels in the A.S units indicate thagthe plant is receiving very
small BOD loads, with ensuing low volumes, whilst at the same time failing to alter
the air flow rates. §
S
It is clear to me that EPS, in producing thgof?@hothly reports, does so in the hope that
no experienced engineer ever reads theg%@ﬁp to now they appear to have been

0y . . Q
successful in this. é}% &
RN \0 .
2.11 Comments on Monthlx g‘e@m Analysis

SR
I have analysed the monthl é\eport data in some detail. My comments are of a
technical nature and designed to show in several ways that the plant is totally
inadequate and that thecfesulﬁng effluent analysis, quoted in the report, is generally
impossible to achieve.

I note that, each month, complete failures of consent standard conditions are recorded
as indicated by the quoted figures, but these are not recognised in the general text of
the reports.

Hence my monthly analysis has to be read in conjunction with the monthly reports to
compare my results with those in the reports. Several parameters from E.P.S reports
are used to analyse the performance of the treatment plant.

Loading figures are often calculated by me in the appendix, to show that the results
quoted in the report are incorrect and are usually within the optimum operating
figures, as often quoted in the literature, but when recalculated, are shown to be well
outside these figures. Hence the plant does not function as an E.A unit with no pre-
settlement of SS.
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Each parameter used to judge the efficiency comes up with the same result and that is
to show, quite conclusively, that the plant cannot treat the volume of raw sewage it
claims. Most days large volumes of untreated sewage must be discharged either at
Bailick, or by-passed through the activated sludge plant to the outfall, if the data in the
monthly report is correct. :

: ' s . oo
These discharges are in my opinion on a planhed basis and I have seen no reference to
any remedial works which need to be carried out to rectify the situation.

In the early days of the plant’s operation, salinity figures for influent and effluent
were frequently recorded.

These figures would indicate quite clearly:

A) The infiltration of sea water into the sewerage system
B) The comparison between the in coming and outgoing flow.

Since chloride concentrations are unaffected by treatment processes they are
commonly used to verify that the samples through the plant are clearly comparable. If
the chloride concentrations are different then the samples do not compare.

It is interesting to note that the inlet salinity analysis was discontinued early in the
plant’s life and so comparisons could not be made. This sgems extremely odd and not
the usual way to operate a unit, since sample comparisgiis are a clear way of proving
the integrity of the process. &
S
EPS always base their conclusions on con@f@xcoe each month “based on the
external chemical analysis” and not t ‘%&\}na} analysis carried out at the plant,
which they seem to completely igng@i{\@\‘

P s
However the National Urban g@é\@\‘v ater Study, published in April 2004, gave
Midleton the highest conﬁdencgo@'ade in the range 1 to 5 to reflect the confidence,
which it was considered an g.ﬁernal party could attach to the data gathered on-site,
without further checkin e grades are directly related to the sources of available
information. See, for instance Table 2.4 of the NUWW Study :

Table 2.4. Measured flows and loads to and from the WWTP

Location DWF BOD P NH, SS Peak Confidence
flow Grade
Inflow to m?*/d Kg/d Kg/d Kg/d Kg/d m?/d 1
WWP 7042 757 17 78 1275 10927
Discharge | 7075 21 10 20 96 10960 1
to rec.
waters

Grade 1- represents a high degree of confidence based on comprehensive current
records, down to Grade 5 with a degree of confidence at a very low level.

“The confidence grade is high because the influent and effluent quality is monitored
daily by 24 hour composite sampling and flow measurement at the WWTP inlet and
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outlet with comprehensive records kept on site. The figures above are based on the
average flow to the WWTP.” Having thus gained their confidence grade at no 1 from
this time, EPS then chose to completely ignore the daily chemical on-site analyses
carried out, and began using only the eight external laboratory samples carried out -
on the same days each week (Thursday & Friday) - to arrive at the conclusions in their
monthly report.

If the on-site laboratory was awarded Grade 1, then I believe its results should be
published in the Monthly Reports. The EPA, themselves, have also requested the
County Council to do this in their UWW Audit Report dated 1% May 2007,
Recommendation No.3, to which the County Council replied, “this on-site lab is
obviously not an accredited lab and therefore these results will not be included.” This
is clearly unhelpful in assessing the performance of the plant and totally contradicts
the NUWW Study.

3. Summary & Conclusions

On examining the monthly analysis carried out on the site, it can be seen that the
extremely high loading rates detected on site are never used in calculating the process
statistics recorded in the report. Since Midleton was awarded Grade 1 on the basis of
on-site analysis, I have felt confident that the only way to assess the efficiency of the
treatment plant is to use all the data available. This in rgagzopinion presents a much
clearer picture of what is taking place at the plant, rathier than the results of external
analysis taken on the same days each week (Tl\kursgaxy & Friday). True samples
should be random, thus representing levels %@ﬁpliance. Fixed “time” samples
would be totally unaccepted elsewhere sin¢€ @lot of “mistakes” can take place in the
5 unsampled days per week e.g. large @gﬁes of raw sludge pumped from Bailick 1
through the plant and into the Estu \@“he list of Sampling Procedures and flow
measurements listed on page 41-4 L the WWDL Application, are in my opinion
quite meaningless. Since whatévePresult is obtained from the analysis, the results are
always the same i.e. total corp\p&mce with every standard.

y\'O
I have been designing argi(%peraﬁng treatment plants for many years, and I have never
seen a plant which can i)’roduce such excellent results irrespective of biochemical
loads, suspended solids and flow rate and with such small volumes of oxygen
available.

It appears to me that this grading system and the award of grade 1 to Midleton could
be the main reason for some of the misleading statements in recent outside reports on
the performance of the plant. From the phrasing of the Grade 1, it allows any third
party to accept data produced by Cork CC, without checking behind the figures, and
hence to quote the accuracy of such data with impunity and sign reports as being
totally accurate, even when the data is so obviously incorrect.

3.1 Claims made in the application on the design and efficiency of the plant cannot
be substantiated, since an average of 2-3 times the design DWF arrives at the
treatment plant — according to EPS monthly reports, with any excess flow held in
storm tanks at Bailick 1.
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The treatment plant is not designed to treat these large volumes on a daily basis, and
since the BOD appears often to increase with volume, the flow in excess of the
design DWF cannot be infiltration, otherwise the BOD would be approximately
constant.

Evidence from the monthly pumping station records suggest that the storm tanks at
Bailick 1 are in constant use, and when cleaned, discharge very high levels of BOD to
Midleton treatment works and I show in the appendix examples of the effects of these
loads and how they cannot possibly be treated.

The Application seems to avoid the fact that the Midleton plant was designed as an
extended aeration plant based on 29 hours retention and complete oxidation of
ammoniacal nitrogen, followed by de-nitrification in anoxic zones.

This fact, although impossible in the circumstances, is claimed each month in the EPS
report, which shows the ammonia and oxidised nitrogen (NO;) is absent from the final
effluent discharge.

Claims that “flow balancing” at Bailick 1 reduces BOD in overflow discharges cannot
be sustained. Since the claim is based on the sedimentation and dilution effect in the
holding tanks, it must be pointed out that, with average daily suspended solids often
over 1000kg/day, then between 3-6DWF, even if the increased flow was pure water,
the S.S load would be over 500kg/day giving a disch%@ﬁ}m concentration of BOD and

S.S much greater than a 20/30 standard. S

o@«é\
The statement that “Balancing the flow atﬁg;}yoing stations supersedes the need for
flow balancing at the treatment plant” be correct if:

a) The incoming flow tc@‘ﬁ@'ﬁumping station was truly a diluted flow to
the value of 3-6 DWFS"

b) Ifall the seﬁleg&w & S.S load at the pumping stations’ storm tanks
was not pumpedvc@ the treatment plant, imposing a huge load on the

plant, whicgégfsis totally incapable of treating.

N
Finally the current agre%‘?i treatment capacities, which have been contractually
accepted with the current operator are impossible to achieve and any claim that the
proposed extension to 3 aeration lanes will solve the current problems, are completely
misguided and a waste of public finance. Only a complete re-think and new design
will achieve this objective.

The EPA should satisfy themselves that the maximum daily flow that is acceptable to
the current operator is continuously exceeded by about 100% and that the 1200 kg/day
of BOD, well over twice the capacity of the extended aeration plant, cannot possibly
be achieved. This fact was acknowledged on p.155 of the 1981 Preliminary Report,
where increasing amounts of available oxygen were matched to the varying loads of
BOD that could be expected as the volume of effluent from Campbell Foods rose or
declined. This is completely overlooked in the current design as the same volume of
oxygen appears to oxidise BOD loads varying from 200kg to several thousand kg per
day.
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I have often seen the statement similar to that quoted in your audit report of 1* May
2007 (attachment B.11), that “all effluent that enters the plant is treated at that
plant” (page 5). The question that Cork C.C should be asked is, “does the plant treat

all effluent that enters and leaves the reticulation system to the standard in their

consent?” Pos b

§oe o
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4. Calculations based on specific data

I append calculations on a spread of data, covering the first year when reports on
performance on the plant were made, 2002. I have commented on :

1. The 6 months January — June 2002, chosen for analysis in the National Urban
Waste Water Study carried out by E.G.Pettit’s in 2003.

2. I have looked at examples of some of the worst “shock™ loads that have been
continually and regularly imposed on this plant, with examples from 2003 and 2004.

3. I have looked at each of the first 6 months of 2007, to show the current situation,
which is that the plant cannot treat more than about half the load that it is receiving.
Of course, as time has gone on, more and more of the load is being shed untreated to
the estuary anyhow via the 2 storm overflow tanks and the connection we are advised
of between the 2 southern pumping stations and the final pumphouse, Ballinacurra 1.

4.1 Calculations of data submitted by National Urban Waste Water Study for
January to June 2002 — as in Table 2.4 on p.17 above.

Considering the 6 month average flows and loads into tl\\/@WWTP\

&
. . . © .
The organic load treated in the plant (influent :*eg\lyﬁ%nt) is :

S
Inflow BOD (Influent-Effluent) NH, (¥ s\gnt-Efﬂuent) S.S. (Influent-Effluent)
7,042m3/d 736kg QQ&@? 58kg 1179g
5°
O, Available Max S
S
= 30kW x 2kg O, /kWh x 24hi§g-x©2 blowers = 2880kg/day to plant.
¢

3
Average a factor 0.6

)
Hence O, available at plant : 1728kg O, =72kg/O,/hr maximum
O, required to oxidise 736kg BOD and 58kg NH;

[(736 x 2) + (4.3 x 58)] 1.2 (““driving factor”) =

(1472 +249)1.2

= 2065.6kg0;

Thus 84% is treated max.

Compressors have, however, never operated at max over 24 hour period, usually
average 32hr/day.

Thus probably we can assume :
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16 hours for peak 8 hours : i.e 2 compressors for 8 hrs =16 hrs

16 off peak/compressor 1.e. 1 compressor for 16 hrs = 16 hrs

Consider the BOD load recorded in NUWWS :
Assume peak flow = Qx1.25
aBOD=Av.x1.5

Flow for 8 hours=Qx 1.25x8
24

BOD for Shours=BODayvx1.5x8
24

Flow =293.4 x 1.25 x 8 =2934m?3 for 8 hours

BOD =736 x 12 = 368kg

24
&

NH;=58x1.5x8 =2%9g &

24 §

\ﬁ q@
O, required over 8 hours = (368 x 2) + (4. g%?g@%l 2
S
=(736+125)1.2 S
é, N
1033kg O &0)
= g )
QGOQ\\

Max ava11able 72x8= 57@!@

Hence proportionally 576 5% 56% treated
1033

i.e. 44% untreated.

Consider SS recorded in NUWWS :

Incoming 1275kg/d

Discharged in effluent 96kg/d

Hence 1179kgday treated within plant.

Yield from Extended Aeration Plant working efficiently 1kg dry solid’kgBOD

Hence sludge produced from oxidation 736kg/day

30% of this will result from Suspended Solids oxidation — i.e. 220kg/d
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Total solids (1179 — 220) + 736 = 1695kg/day

Or 50,850kg/month produced.
foe i ‘
Thus I calculate that in this 6 month period taken for the NUWWS, Midleton WWTP

should have been producing, on average, 50 tons dry solids/month. In fact :

4 months produced less than 11 tons
5 months produced less than 15 tons
3 months production was between 15 — 20 tons

I would draw the EPA’s attention to the loads received by the plant in the following
months :

Month Total SS load Total BOD load Tons Dry Solids produced
 January 2002 54.0 tons 43.5 tons 20.0 tons
. March 2002 70.0 tons 24.9 tons 10.5 tons
- May 2002 . 41.2 tons 293 tons 10.6 tons
February 2003 173.5 tons 34.3 tons 12.6 tons
March 2003 53.9 tons 30.7tons o 9.3 tons
May 2003 46.0 tons 21.9 tons Q,\‘\ 19.0 tons
June 2003 53.6 tons 23.0 tons® 20.0 tons
May 2006 46.9 tons 172 {6ns 19.9 tons
May 2007 46.5 tons O@Q tons 21.9 tons

S

In all these months, it is quite clear tl@ﬁ,{%agr)e is a huge shortfall in the predicted

production of sludge dry solids. \X@é@ﬁre been assured on many occasions by the

County Council that these are 4?@&10ved as sludge except, as recorded, to landfill

and thus we can only assume \ﬁ@tbey have by-passed the plant in some other way.
\0

4.2 An examination of larger loads.

4.2.1 February 2003

This month’s data is some of the worst recorded and yet the report contains an ironic
touch on the opening page, “On the 20" February results showed a BOD value of
2mg/l, a COD of 99 mg/l and an SS value of 8mg/l. The BOD and SS results would not
suggest a COD of 99 mg/l. Therefore we are of the opinion that this result is either
due to laboratory error or high levels of recalcitrant material.”

This appears to be the first reference to odd results although there have been in
previous months much more serious “oddities” which required specific explanation.

Sludge loading rates were again checked and found to be in “error” hence the F/M
ratio had to be recalculated.
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The monthly report records that a figure of 12.6 tonnes was disposed of during the
month. This is a very questionable figure since on one day, 20® February, 4396 mg/l
of SS were recorded which gave an SS load of 33.801 tonnes, which is an incredible
amount and 2.68 times the monthly disposal figure. This was associated with 2153 kg
BOD, a very high load (- figures from independent analysts).

On analysing the pumping data from Bailick 1 on the 20™ Feb it shows that the drain
pump pumped for 4.07 hours, a total of 716m?.

If the average flow to the works in 4.07 hours =

4.07 x (7689 (daily flow) — 716) = 1182 m®
24

Then 1182 + 716 = 1898m? is the volume containing the “sludge”

Hence concentration = 33801 = 17800 mg/l
1898
(I have ignored the “average” SS levels since they are small in comparison)

i.e. 1.78% solution of sludge arriving at the treatment works for 4 hours.

&
If this event was allowed to happen and this amougj of sludge entered the E.A
system over 4hrs, then the system would be ¢ fetely denuded of oxygen. Two
options seem available, either the “plug” 0&\@1 ge passed through the E.A
system, or the plant was completely by- &d for 4 hours. In either case the
result would have caused a major pol n incident at the discharge point, 1km
from the oyster beds, yet no mentéga {s\made of this anywhere in the report.

From the February Process St gs‘t GE in the monthly report, the average BOD load is
given as 1226 kg/day (also my galculation), with an average SS load of 6196 kg/d
although the BOD load reco d in the Process Calculations is 813.9 kg/d. This figure
seems to have just been leff unchanged from the previous month’s record. Perhaps
EPS, who produce thesecﬁgures, expect nobody to check and question them?

A sludge yield of 405 kg/d was recorded, whereas if all the BOD was oxidised the
yield would be 1226 kg/d approximately.

F/M ratio reported as 0.1 should in fact be 0.084 but using the corrected figure quoted
in the process calculations should equal 0.127, but using the treated figure of 405 k/d
=0.042. This figure is so low it would allow for total nitrification, de-nitrification and
high DO levels.

Recorded compressor hours for the month totalled 918hrs/month or 32.8hrs/day
Maximum oxygen = 918 x 30kW x 2kg/kWh = 55080 kg /month

(Maximum benefit no o factor applied)

= 1967 kg/day average.

Using only NH;-N figure, not total N figure.
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NH; figure = 102 kg/d

Average demand for O, for BOD and N oxidation is

(1226 x2+102x4.3)1.2

= 3469 kg O,

Taking the diurnal variation 3469 x 1.5

= 5204 kg O, /d (rate for say 8 hours).

Bearing in mind that no a factor is applied, which most of the time will have
difficulty-reaching 0.5. Even using the basic figure for oxygen requirement quoted in
the 1993 Report of 2.5 kg Oykg BOD, which equals 3065 kg, there is a massive

shortfall and, in this case, without considering Nitrogen oxidation.

Agaih no comment is made in the monthly report only the cynical comment on full
compliance.

Using the SS and sludge yield figures, 56,354 kg of solids are unaccounted for
during February 2003, together with 23,128 kg BOD@~

&
Calculated BOD loads which were omitted from th K\onthly report together with F/M
ratios at these loads plus F/M ratios at diumab@&g@s rates are as follows :-

&S
S

Date BOD Loading rate kg BOD/kg sludge | 1.25Q | 1.5Q
4" Feb 1190 L 0.123 0.154 | 0.185
5% Feb 1680 o 0.174 0218 | 0.261
127 Feb 1751 &% 0.182 0227 | 0.273
13" Feb 1352 & 0.140 0.175 | 0.210
18" Feb 175%% 0.182 0.227 | 0273
19" Feb 1993 0.206 0.258 | 0.309
20 Feb 2153 0.223 0.279 | 0.334
21% Feb 1174 0.121 0.152 | 0.182
24™ Feb 1740 0.180 0225 | 027
26™ Feb 2321 0.241 0.301 | 0.361

Biomass recorded is 9639kg with MLSS 2967.

Activated sludge plants are successfully operated in different modes i.e. at different
loadings within the range of sludge loading rates recommended (for E.A CIWEM
practice handbook 0.05 — 0.15 kg/kg MLSS at MLSS conc. of 2000 — 6000).

Hence the loading rates in the above table far exceed the recommended levels
and indicate that the plant is too under designed to oxidise such high levels.
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(-

It 1s interesting to note the sludge mass balance during the 4 hours pumping of sludge
from Bailick 1 i.e. given volume pumped (sludge) = 716m? and average SS for the
month (excluding 20® February) = 181 mg/I then :-

1898 x X + 1898 x 181 = 33821 (i.e volume containing sludge x Conc + (7698 x 181)
1,898X + = (33801 — 1046)10 =33801

X = 17256 mg/l

!

fir SRR A RS RS R
Total weight of sludge pumped = 33801 Lij048 = %2753 ﬂ
Since volume = 716m?

Concentration = 45744 mg/l

=4.57% solution.

It is surprising that the enormous concentrations of OFG were not mentioned in the
opening pages of the report.

Concentrations were 4453 mg/l in the influent OFG column and yet 601 mg/l were
recorded in the effluent on 20™ Feb. with a follow-on in the effluent on the 21* Feb of
336 mg/l which appear in the effluent salinity column.

I assume that the figure 4453 is OFG and if so the effect on the plant would be
disastrous from two points of view.

1. The effect on aeration reducing the efficiency o@ﬁfsorpﬂon of oxygen into
solution by such an amount that the culture d not survive.

2. The effect of the “chocolate mousse tygéidﬁm”, since when oils, fats and
greases occur in waste water the or; 1@1‘}1 causing this effect often adopts the
foaming configuration because it A requirement for long-chain fatty acids
and in particular oleic acid (I\g@l\\é ug 2004)

If however it did prove to be s%@%@nd not OFG in the influent, then although
organisms can adapt to mcrease@dévels of chloride concentration a sudden increase
can be more than they can tol@&te Acceptable limits are no more than 50% of the
average chloride concentrations of the previous 24 hours. Large salinity swings
disperse the floc and causé poor treatability (Activated sludge bulking — Foot &
Robinson, Handbook of Water & Wastewater Microbiology ISBN 0-12-470100-0).

However since chlorides remain unchanged through treatment processes the balance
between influent and effluent should be the same. Thus 4453 mg/l on the 20" Feb
should balance with 20" & 21* Feb (due to retention time in the aeration unit) effluent
of 601 and 336 respectively.

Hence weight of “chloride” (on 20™ February)
=4453 x 7.689

= 34239 kg (influent)

And the effluent

20" Feb = 601 x 7.689
=4621 kg
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21* Feb = 336 x 7.574
=2545 kg

Total =7166 kg . v
P |

The figures do not balance '(even approximately)

Klein (Aspects of River Pollution (1957)) states, “Sewage always contains chlorides,
the amount present depending upon the strength of sewage, the presence of trade
wastes containing chlorides and the chloride content of the water supply”.

“Chloride remains unaltered during the purification of sewage and consequently
approximately the same value should be obtained at each stage of the purification
process otherwise the samples are not truly comparable.”

It seems to me that the whole of the February 2003 Report needs some serious
explanation since it is impossible to make any sense from it.

4.2.2 October 2004 &
®®
This month shows wide variation in both BOI%,\SQ@& TN loads.
S A
. <O
BOD range 64 — 1236 kg/d &QOii@
SS 153 - 1874 kg/d R
T.N 56 - 189 kg/d @
SN -
No plant can be operated incthi '\%'ay, grossly under loaded and grossly over

loaded at each end of the scgl&
N

The oxygen demand fob&%\TN varies from 289 kg/d to 960 kg/d, taking a high
proportion of the daily oxygen production.

However, this month, it is not possible to calculate the oxygen production, since
blower 3 operated for 907 hours whilst blower 4 operated for 1036 hrs. Since there are
only 744 hrs in a month, the dilemma is obvious. The pumps also worked over time,
all seven pumping for over 1400 hrs during October.

I have been informed by EPA that an eminent consultant (their words) has produced a
report which claims that the Midleton Treatment Plant can treat the flow from a
population of 24,000, equivalent to the required standard i.e. 20 mg/l BOD, 30 mg/1
SS and 15 mg/l T.N.
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4.2.3 Consider an idealised theoretical WWTP, treating a load of ¢.20.000 PE,
such as is frequently encountered at Midleton

On designing a plant to treat the above I will consider one of similar capacity as
Midleton i.e. plant volume 3249 m? and a flow rate of 7000 .m*/d (or approximately
330 I/h/d).

From the monthly report I have selected a day 15" October 2004 which recorded a
flow 6500 m?/d and p.e. of 20602.

Analysis on this day was BOD 1236 kg, SS 1874 kg, T.N 189 kg.
Considering the design figures:-

Flow = 7000 m¥/d
BOD = 1200 kg/d
SS = 1000 kg/d
TN = 150 kg/d

Since the capacity of the aeration unit is 3249m? the retention time in the plant is
3249x24=11 hrs

7000 R4

Hence the plant is a conventional AS Plant with mm{t@a‘uon and an element of de-
nitrification, with an idealised retention time an\d lgﬁd S 2,500 mg/1.

Since the plant is a standard AS plant, dug;@{dﬁ retention time, primary sedimentation
O

has to be installed. ¢
NP
&F & N
This will reduce the SS figure byé?%gé)o(approx) Hence SS to secondary treatment will
be 300 kg/d. Overall reduction® D will be slight since any BOD removed as SS
will be returned as decanted llgiﬁ)r from sludge treatment.

Hence load to AS Plant C)o“
1200 kg/d BOD

300 kg/d SS

150 kg/d TN

Loading rate on the plant is:

1200 x 1000 = 0.148 kg/BOD/kg MLSS
3249 x 2500
(An ideal loading rate for this type of plant with this level of retention).

Oxygen required achieving nitrification and an element of de-nitrification
(BODx2+TNx43)12=
(1200x2+150x4.3)1.2=

(2400 + 645) 1.2 =
Oxygen required = 3654 kg O,/day

28

EPA Export 26-07-2013:00:13:47



Oxygen available = 2kg/kWh x a x B

Since my theoretical plant is correctly loaded and contains few inhibiting factors (i.e.
suspended solids, high grease & fats, since these have been greatly reduced in primary
sedimentation) then:-

a=07

B=098

Hence O, available / kWh

=2x0.7x098
=1.37 kg/kWh

Hence kWh required is 3654 = 2667 kWh
1.37

I now have to consider the peak flows and breakdown factors.

For Q av kWh = 2667
For Q 1.25 kWh = 3334
For Q 1.5 kWh = 4000

&.
For breakdown under worst case allow for maximum\{@ﬁh x 1.25 = 5000 kWh.
&

Hence instalied kWh required to ensure treatr@éi{@? 1,200kg BOD during day-time
peak production and allowing for breakdowﬁ@éé 5000 kWh

S8
= 5000 = 208 kW capacity compressgi%\é? 7 x 30kW units.
24 S
\\ K\QQ\

QO
By contrast, the Midleton W%@?P is operating without the benefit of primary
sedimentation; has receive doads in excess of 20,000PE on 154 occasions and
uses just 2 x 30kW coné) ssors (with 1 stand-by).

Consider sludge production

The yield of sludge / kg BOD oxidised is given in design manuals as 0.6 — 0.8. The
average of 0.7 is taken since we will assume the plant is not subjected to shock loads
and runs under ideal conditions. BOD oxidised is (given BOD effluent is 10 mg/l)
then 1200 — 70 = 1130 kg/BOD oxidised.

Hence sludge produced / day = 1130 x 0.7 = 791 kg excess activated sludge; this
includes the 300 kg mineral element from the SS, which will be absorbed within the
floc.

Total sludge production is 791 + 700 = 1491 kg day.

Total sludge production per month = 1491 x 30days = 4S5 tens per month.
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This ideal plant would then require digestion of the sludge produced (although aerobic

digestion has been omitted in Midleton). However, to complete this discussion :
If I assume 80% volatile matter =

1490 x 80 = 1192 kg . ) o
100 ;

And a loading rate in the aerobic digester of 2.65 kg/m? then the capacity of the

digester is:-

1192 =449.8
2.65
= 450m?

Since the current plant proposal was for twelve days and was to have a capacity of
204 then this would give a retention time of 204 x 12 = 5.4 days.

450
Which may just oxidise 11% of the volatile solids.

This is briefly what a plant designed for 20,000 p.e., without the wide variation in
flow and load which occur in the existing plant will acl%\i@\?’e Obviously for 24,000
p.e. it would need more kW capacity and greater sluig% treatment capacity.

é’?

If the plant at Midleton is analysed to @*c%ﬁam its capacity, then I will take
actual data mentioned earlier in thg}#ggbrt i.e.

O
15" October 2004 — figures fro&gﬁzé?external laboratory.

OOQ
Flow = 6500m?*/d (\\5\
BOD = 1236 kg &
= p.€ 20,602 O
SS =1874kg
™ =18%kg

Retention time in the aeration unit = 3249 x 24 = 12 hours average

6500
Hence this is not an extended aeration plant and falls within the design criteria of a
conventional aeration plant with nitrifying capabilities (but only just).

Loading rate = 1236 x 103
3249 x 3282 (3282 = MLSS average on the 15™ Oct)

=0.116 kg/kg MLSS

Suspended solids = 1874 kg.
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Since no primary settlement is available, the total weight is discharged into the
aeration unit. This is contrary to all practice and I have never encountered this or seen
it recorded in any literature.

We now have the problem of large amounts of inert solids (70% mineral- 30%
volatile) mixing with the active MLSS and a plant, which, during the course of
October, has received BOD loads varying from 64 kg/d to 1236 kg/d BOD load at the
influent of the plant and an effluent recorded on the same day as 3 mg/l BOD.

Oxygen requirement =

(1236 x2+189x4.3)1.2
(2472 + 813) 1.2
3285 x 1.2 = 3940 kg O required for average load

For Q 1.25=4927 kg are required
ForQ15 =5913k

However the problem with this plant is that the “shoeck™ loads often arrive over a few
hours, which makes the BOD load for that short time much higher than an increase in
Q reflected in the diurnal variation.

Since the AS plant solids content is now increased by 30}6’2 due to SS and all the fats
and greases which would normally float on the surf: S of primary sedimentation tanks
and be removed, it will be under very difficultscariitions for the o factor to approach
0.5 — 0.6 (literature is full of examples of &Gfggfbr values under various conditions).
S
However a factor of 0.6 will be appli@&f@\d a B factor of 0.9 will also be applied,
hence:- 09&0$
O

QO\ :\\0)

0,/kWh=2x06x0.9 <X
=1.08kg oz/kthé‘

§
Hence kWh required to Gecommodate peaks = 4927 = 4562 kWh at Q1.25
1.08

=5913 =5475kWhat Q 1.5
1.08

Add to this the standard factor of 0.25 contingency breakdown maintenance etc,
= 5718 kWh Q1.25
=6843kWh Q1.5

Installed kW required for this BOD load of 1236kg = 5718 = 238 kW (Q1.25)
24

= 6843 = 285 kW (Q 1.5)
24
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Maximum installed kW at Midleton = 30 x 2 = 60 kW (plus 30 kW standby).

There is thus less than one quarter of the required capacity in Midleton to
oxidise this load of approx. 20,000 PE using standard design criteria.

Note also that the maximum average compressor running hours have only exceeded

! ' 40hrs/month on a very few days in the lifetime of the plant. At the more normal 32 hrs
‘ running time per day, the 2 compressors will still be operating at about only 67%
capacity.

Consider Sludge Production

Suspended solids entering the AS plant 1874 kg/day and sludge yield 0.72 kg/kg
BOD.

‘ Since BOD = 1236 kg/day
Then 1236 x 0.72 = 890 kg/day (sludge from oxidation)

A proportion of this is mineral absorbed from the suspenaged solids (say 60%), then

sludge from BOD oxidation = &>
&

| 890 — (890 x 60) = S
| 100 F
) ,&Q A
1 O O

890 — 534 = 356 kg /d S &

kg /day é§\$<\é

Total solids now in suspensmgdh@l& AS Plant is

MLSS + 1874 + 356 (i.e. I\O%\LSSS + incoming SS + solids from BOD oxidation)
§

= MLSS + 2230 &

Since daily sludge wastage is recorded in the Process Statistics for the month as 459
‘ kg, then remaining is MLSS + 1771 kg

This should produce a new MLSS figure, which includes the SS figure.
Total biomass (before SS entry) = 3249 x 3282 (av. of 8 tanks on 15th) = 10663 kg
New biomass = 10663 + 1771 kg = 12434 kg

= 12434 = 3.827 kg/m? (theoretical),
3249

= 21311827 mg/l MLSS - this checks with what is recorded in tank 8 as 3836 mg/] on the
18" Oct)

32

EPA Export 26-07-2013:00:13:47



Thus, on this day (15" October), there is clearly an imbalance in the sludge
production and SS figures, sincel771 kg SS has been added and yet the average
sludge wastage is just 458.9 kg (14.2 tons/month) — an imbalance of 1,312kg. We
cannot be more precise, as we are only given monthly figures. On a well-operated
plant, daily wastage figures are produced, which obviously relate to the SS and sludge
produced from oxidation of the BOD on that particular day. With this amount of SS in
the influent on this day, it would be expected that the SS in the effluent would be far
greater than the reported level of 3mg/1 and, as such, effect the efficiency of the UV
plant.

What must also not be overlooked in this plant is the wide range of BOD loads which
occur over a monthly period.

In the month of October the loading varied from 64 kg/day to 1236 kg/day. Since no
plant has the capability to vary its MLSS by a factor of 20, then the F/M ratio
variation is enormous and outside any convention.

The difference between the “ideal” plant and the Midleton plant of the same capacity
of AS unit is that the “ideal” plant receives a constant load of 20,000 p.e. whilst the
Midleton plant is subject to “shock loads” at frequent intervals.

In a handwritten letter to Mr Coughlan, SEE, Cork C.C., M J O’Sullivan, consultant
to the Midleton scheme, says of the option “extended Yation”, “the fact that the
volumes in configuration C (extended aeration) are Auch smaller than the other two
(primary sedimentation & AS) means that theﬁéé’%ery little buffering available for
shock loads”. Oé?% S

S

What is also relevant is why the cons\lﬁ@}s (Pettits) claimed that the plant could treat
up to 20,000 p.e. since up to April\&ﬁ(ﬁ there had been 96 recorded flows and loads
exceeding even this figure. Singe one of these discharges is very likely to
produce a positive result of norgyirus in the oysters, which requires 6 weeks to clear,
then this represents 576 wee]gé\ of “shutdown”, which is the equivalent of nearly five
years. OOQ
Of course one must not lose sight of the fact that the Pettit Report and its conclusions
are based on the data supplied by Cork C.C., which when analysed cannot be
substantiated. If Pettit’s were told the WWTP could produce an effluent of BOD < 2
mg/l and SS <5mg/l with zero nitrogen, for BOD loads approaching 2000kg, then it
is obvious they would conclude that loads of 1440 kg BOD/day (24,000 population)
could be adequately treated. :

It is interesting to note that in the 1993 Report (page 10/1 in book 2 of 2) the Plant to
treat Campbell Irish Foods waste together with the domestic load is outlined, “The
problems associated with design of a treatment plant for this effluent are very great
because of the wide variation in flow Om%day to 2258m?%d; BOD 50 mg/l to 1320
mg/l; pH 4.11 to 12.54”.

“The plant design must be capable of virtually continuous adjustment to cater for

constantly varying effluent flows and concentrations” ..... “The type of effluent
requires a biological treatment and a hybrid activated sludge plant is proposed.” ..
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“In general the plant will operate as either an Extended Aeration plant with all the
reactors operating in parallel or as a High Rate roughing followed by Extended
Aeration polishing with pairs of reactors operating in series” ... ... and on page 10/10,
the air requirements to ensure that sufficient oxygen is available are given as
12,203md/hr of air (74 % to reactors, 11.7% to aerobic digesters and 14.3% to
equalisation tank) by the installation of six no. blowers, with installed motor power of
55 kW each, i.e. a total of 330 kW. The BOD to be catered for is 1,425kg from
Campbell Irish Foods and 500kg from extended aeration (p. 10/5), i.e 1,925kg (or
32,000 PE). But the present plant in Midleton has had to contend with loads of this
size >30,000 PE on 37 occasions with only 2 x 30kW = 60 kW - less than a fifth of
the aeration capacity calculated as being necessary for the “combined” plant in the
1993 Preliminary Report.

With 330 kW required for 1,925 kg BOD, proportionately 206 kW would have been
calculated as necessary for 1,200 kg BOD (20,000 PE), for which there have been 154
days, when loads of >20,000 PE have been received at the plant. On these days the
plant had less than a third of the aeration capacity calculated as being necessary
for the 1993 “combined” plant treating a load of the same size. If the plant that
was designed to cater for the widely varying loads, caused by the cyclical use of
the Campbell Irish Food’s factory, built-in such varying aeration capacity up to
330 kW, then how can the present plant be expected to oxidise equally large
loads with the fixed capacity of just 60 kW? &

&
It should be noted that the “hybrid activated sludge tant” described as being
necessary (in the 1993 Preliminary Report), abd & to handle the widely varying loads
associated with Campbell’s Irish Foods W@@Qﬁk well as the domestic sewage, is
totally different to the plant, which we @%@ﬁ\ave in Midleton to handle equally
varying load sizes. A hybrid acﬁvateﬁ\k@ﬁge plant will usually incorporate vigorous

mechanical aeration, followed by ed air, in series.

RO

S

*\°OQ

,\O
oéé\
QO
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4.2.4 Consider the present situation with the Midleton WWTP — taking the first
six months of 2007.

Results 2007 (from Monthly Reperts)
, —

{

Av BOD Max

Suspended

Daily Max SS NH3-N t.d.s.(tonnes)
flow kg/d BOD Solids kg calcula Disposed
m? kg/d kg/d ted
kg/d
Jan 7984 652 998 742 1552 83 18.8
Feb 7040 449 696 660 1655 69 148
March 7556 579 999 776 1989 793 13.7
April 6434 870 1009 1021 1760 105 17.5
May 5518 1039 2058 1501 4852 108.4 219
June 5407 788 1487 1118\\?5& 2253 115 251
&
SS
S
Average Compressor Hours Ogg%‘gﬁvaﬂable a 0.6
IR\
k
Rl ghour
Jan 32 Ohrs/d average | &% 01152 48
AN
Feb 32.5hrs/d average <20®‘ 1170 488
March  24.7hrs/d avera.%e»o 889 37
B Q(\
April 34.8hrs/d avérage 1253 52
May 37 6hrs/d average 1296 54
June 43.3hrs/d average 1559 65

N.B All data taken from EPS Monthly Reports.

N.B a factor, B factor = 0.6 total
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=116 kg O, /hr S

Consider January 2007

Flow 7984 m?
BOD av 652 kg/d
NH; 83 kg/d

02 available 1152 kg/d
For peak 8 hours, assuming 50% of BOD loading arrives in these peak hours
BOD total 326 kg
O, required (326 x 2 + 83 x4.3)1.2
3

= (652 + 119)1.2
=925kg
=925kg

8 :

Q&
&
P
For 16 hours off peak, BOD total 326 kg 0@? >
AN

. R <
0, required (326 x 2 + 83 x 2 x 4.3)1 4 &

3 K O

= 1068kg Q@\i\&\

A

O
= 1068 &

16hrs 0&525\
@)

=67 kg/hr

Theoretical BOD treated by the oxygen available from the compressors
(BODx2+83x4.3)1.2=1152kg O,

(BODx2+357)12 = 1152kg O,

BOD=1152-(357x1.2)
2.4

= 742 = 309kg/day
24

Proportionally 309 = 47% treated
652
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Hence 53% of the BOD remains untreated

Although the report shows total ammoniacal oxidation and de-nitrification — very little
recovery of oxygen will have taken place in the anoxic zone, since total oxidation has

obviously not taken place.

Consider the case of the maximum load (26“‘ January — external analysis figure)

BOD treated peak daily load concentration kg/day 998kg.
Flow 8605m3

NH;=114kg

To calculate theoretical BOD treated :

(BOD x 2+ 114 x4.3)1.2=1152kg O,

BOD=1152 - 581

2.4
= 238kg é\\}&.
Hence treated =238 = 23.8% &
998 SHE

#5 |

F
Untreated = 76.2% of BOD load entg@%&fhe plant that day.

R
P
L
<<O\ Q
S
Sludge balance average d%&\ January
S

SS =742 kg/d C
BOD 652 kg/day

EPS Report claims sludge wastage 606 kg/day
40% of the sludge comes from the SS

Hence total sludge = 652 — 240 (40%) + 742
=412+ 742 |

= 1154 kg/day dry solids

=1154 x 31 kg

= 35,774 kg/month
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Sludge disposed 18,800 kg (EPS Report) -

Hence unaccounted = 16,974 kg/month of dry solids

Consider the sludge balance where SS is max, (22nd January)
SS =1552kg

Hence total SS of sludge =412 (av. as above) + 1552
= 1964 kg/day
Sludge discharged = 1964 — 652

=1312 kg/d untreated on this particular day.

February 2007

Flow 7040m3 &

&
BOD av 449kg/d may reach full oxidation levels — it not at peak day-time loads. The

max BOD of 696kg on nd February cannoté% s\e§ed to full oxidation.

Consider this day, 2™ February: &
onsider this day, ebruary: QQ\}»'\&‘
© &
NH; N 9.6 x 7.245 = 69 kg/day (%gg;a%port)
. &
0 required <X
S

N

~(696x2+69x43)12 &
QO
= 2026 kg/day rate
= 84.4 kg/hour
Compressor hours (total) for February (daily av)
= 32.5/hours
0O, available 32.5 x 60 x 0.6
24
= 1170 = 48.7 kg/hr
24

Hourly deficiency = 84.4 - 48.7 kg O,

=357 kg O,
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Hence untreated = 42.3%

This load size (11,600 PE), not greatly in excess of the design load, is received
frequently at the WWTP, but, it can be seen that it will still have a large polluting
effect on the oyster beds.

Consider suspended solids at average 660kg/day

=18480 kg month

Daily sludge wastage 529 kg/d (14.8 tons/28 days)
and say 30% from SS = 158.7 kg

Hence solids from solution:

= 529 — 159 = 370kg/day

Total solids = 18,480 + (370 x 28)

= 18,480 + 10,360kg &

Total sludge SS in system = 28,840kglmontl:\* (@0&@K
Sludge disposed from site in EPS Report —*vﬁ\%ﬁmkg/month
S
Therefore unaccounted weight of s@nﬁge = 14,040kg/month
This would indicate that appé@k%"ob of the total flow went untreated.

BOD and SS balances do na%téupport EPS analysis.

Very high levels of D.Oci% tank 4 i.e. 6 occasions when O saturation was reached —

shows very little BOD load going through this aeration stream during the month.

Consider the day with 1655kg of SS arriving at the plant ( 19" February)

Solids to be disposed are:

370 kg from solution (as above) + 1655kg

=2025kg

Since on average day 14800 = 529 kg/d disposed
28

= _ 529 = 35% treated

2025 - 529
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If proportionality is applied, then 65% of flow untreated.

There is a reasonable correlation between BOD and SS balance, bearing in mind that
the peaks occurred on diffefefit days. N.B. it should be niotéd that this is the only day
in the month when no COD result, which is likely to have been very high (as the SS
were 1655 kg), is given. This is by no means a lone example of the omission of results
for high BOD loads.

March 2007
Flow 7556m3/d
Av BOD 578kg/day
Max. BOD 999kg/day (external analysis)
Max. O, available 37kg O,/hr (see table of compressor hours above)
Or 889kg/day
R

&

Calculate max. BOD treated: on average day 5

ﬁ
(BOD x 2 +4.3x 79.3)1.2 = 889 N
%\0
A
2.4BOD = 889 — 409 4
0 é\\
Therefore maximum BOD it w'gszi sible to treat in a day was 200kg/day
O\ \\0)
O, production represents the g\ap%.clty of one compressor (at process) and shows that
65% of the BOD load has re¢eived no oxidation, at max BOD of 999kg/day then 78%

of the BOD load is discg ed untreated.

Yet compliance is claimed in the EPS Report and daily BOD load stated as 578kg/d
oxidised. This is an impossible figure as shown by the above calculation.

Consider the solids balance for March 2007

Average SS 776l§g/d

Max. SS 1989kg/d

Total sludge produced (corrected — see BOD that could be treated above):
200kg/d from BOD

i.e. 140kg from oxidation
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and 30% from SS (bound in floc) = 60kg
Total daily sludge

140 + (776 - 60)kg

= 856kg

= 26,536kg/month

Leaving 26,536 — 13700kg

= 12,836kg discharged untreated.

Consider the daily maximum discharge (SS) for March of 1989kg (on 21%)

Total daily sludge produced:
140 + (1989 ~ 60)
=20 .
69kg/day é\\}&
Daily sludge wastage 443kg/day (EPS Report) @x\
S

SN
Hence on this one day 1626kg of sludgeQﬁgbﬁischarged untreated.
SN

Q
&\OQQ@'\\
s
DN
SO

| April 2007 S
! )
| ‘ 3

Flow 6434 m? Qéé\

QO
BOD av 870 kg/d
é Max BOD 1,009 kg/d

NH; N calculated from EPS Report 105 kg/d
Oxygen available 1253 kg/d

Oxygen required = (870 x 2 + 4.3 x 105)1.2
=(1740 +451)1.2

= 2629 kg/day

At peak flow the rate could increase to 2629 x 1.3
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= 3,418 kg (rate for 8 hours)

Average treated =48%

And treated in the peak 8 hours =37%
Consider the max. daily BOD 1009 kg/d
O, required 2962 (average)

Peak (8 hours) 3852 kg/day rate
Percentage treated = 42%

Peak treated = 32.5%

Consider Solids Balance - average for April

SSav  =1021 kg/d
Max. SS = 1760 kg/d

&
© 870x47.6=414 kg S
\O
100 2
&

with 124kg coming from the $§ &' 8"

S
Hence total sludge: S8

<CS
S

414 + (1021 - 124) = 1311§g3dgay

Total 1311 x 30d = 39,530:)\ kg/month

EPS Report states 17,500 kg/month disposed of.
Leaving 39,330 — 17,500 kg

= 21,830 kg discharged untreated.

On the day of max. SS in influent, daily total sludge is:
414 + (1760 — 124)

= 2,050 kg/day

Thus a large discharge of untreated effluent associated with the above must have

taken place.
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May 2007

Flow 5518m?

Av BOD 103%g

Max BOD 2058kg

NH; N calculated from EPS Report 108.4 kg

Available O; 1296 kg

O; required:

[1039x 2.0 +4.3x (19.7x5.5)]1.2

O, required = 3053 kg/day

O, available = 1296 kg/d (calculated from compressor hours)

Hence 1296 = 42.5% treated &
3053 &>
P

O
On the day of the max. load of 2058 kg BO;@\Winﬂuent

O <
0, required is 5484 kg O, Q‘\}f&\:}\
. . ;\\Oi\é\
On this particular day 1296 =23 &“%’/\mﬁ'eated
5484 NS
thus 76.4% of the load was @ated.

O

Data from the aeration tagkfa%heck list indicate that optimum loading rates were the

norm for the month. Héiice only a small portion of flow entered the units.

Consider the Sludge Balance for May
Av SS 1501 kg/day

Max 4852 kg

Since 42.5% of BOD load treated using EA data (calculated above)

Sludge produced = 42.5 x 1039
100
= 441 kg/day (a third of which will be mineral SS in floc)

Hence total sludge =441 + (1501 — 441)
3
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= 1,795 kg/day
55,645 kg/month

tds discharge for month (EPS Report) = 21,900 kg
Hence discharged untreated = 55,645 — 21,900 kg

= 33,745 kg/month discharged untreated

Consider the day of the max. SS loading on the plant - 24" May (external

analysis figure).

Total sludge = 441 + (4852 - 147) kg

= 5,146 kg/day

This represents over 25% of the total monthly discharge in one day, showing

quite clearly how wrong the monthly EPS Report really is.

\g).
June 2007 S
\\§
Flow 5407m? day average ﬁo%é\
F
BOD av 788 kg/d S
N
th S
BOD max 1487 kg/d (8" June —géfg\m%l analysis figure)
N
OIS
Available O, 1559 kg/day \(,o@
&

0, required for oxidatiocrjb@
(788 x2+43x115)1.2 kg
=(2070)1.2 kg

= 2484 kg/day

Hence daily average treated

=155
2484

O

|

Thus average amount BOD that can be treated is 63%
During daily peaks the rate increases by 30% to 3312 kg/d

So during peak flows
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1559 = 47% treated
3312

On peak load day (8" June)
(1487 x2+43x115)12
4162 kg O, required

So only 1559 = 37% treated
4162

The untreated volume of 63% of flow is sufficient to contaminate the oyster farm
for many days.

If on this day 50% of the BOD load arrived at the plant during 8 hours, thus 2,081 kg
O, required for oxidation.

@

Available O, is 520 kg

| Then 520 = 25% treated . &

" N

\‘ 2081 &

fs S

” During this period 75% of flow dischargig)d}%t?%ated
‘2;6

N.B. If the on-site COD figures are ¢ Qgﬁed in accordance with the payment
system now agreed with the plant imtors there were 4 further days this
month when the BOD load was gﬁi greater (7", 12", 14" and 27™)
O\ \\0)
QQOA
Consider the Sludge Balance for the month of June

&

QO
Average SS 1118 kg

Peak SS 2253 kg/day

Sludge produced 835 kg/day (EPS Report — 25.1 tons in 30d)
One third = 278 kg will be from the SS bound in the sludge floc
Daily sludge 835 + SS (1118 —278)

=1,675 kg

= 50,250 kg/month

Monthly TDS removed (from EPS Report) = 25,100 kg

Hence untreated is 25,150 kg
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@

I have not taken into account, the increase in biomass weight since it cancels out over
the months.

If peak SS load is considered, then weight of sludge on this particular day (8™ June)
is:

835 + (2253 - 278)
=2,810 kg
Comparing this to the monthly sludge produced by the plant (25,100 kg)

=2.810

—_—

25,100

>

= 11.2% of the monthly total to disposal occurred on this single day.

é\}&
Summary of 2007 WWTP performance estlmatlg

Comparison of estimation of performamﬁﬁl\’hdleton WWTP by availability of
oxygen and sludge balance calculanol@%bm above, for these 6 months of 2007.

S5

Month BOD BOD \\69 Untreated | Sludge | Sludge Untreated

treated load QpQ produced | production

or O, (EPS calculated

available (&mred Reports) | from loads

(kg) J(kg) (kg) (kg)
Jan- BOD | 309 652 53% 18,800 35,774 47%
Feb. - O, 1170 2026 42% 14,800 28,840 49%
Mar BOD | 200 578 65% 13,700 26,536 52%
April - O, | 1253 2629 52% 17,500 39,330 56%
May - O, 1296 3053 58% 21,900 55,645 61%
1 June-0Q, | 1559 2484 37% 25,100 50,250 50%
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Conclusion that can be drawn from the current situation at Midleton.

Using standard design criteria, accepted throughout the world, for the oxygen
requirement for BOD in fully nitrifying/denitrifying extended aeration, I show that
that, for the first 6 months of 2007, there is a monthly average shortfall of oxygen
varying from 37-65%. This means that this percentage of the BOD, measured as
entering the plant, cannot have been treated and must have been discharged untreated.
On days of “shock” loads, it can be seen, in the calculations, that the situation was
considerably worse.

I have checked these figures by carrying out standard mass sludge balances for the
plant and get comparable estimates for the amount of sewage, measured as entering
the plant, but not accounted for as sludge disposed of, and which must therefore have
passed through the plant untreated.

C.J Mulready.
18.3.08

@'\0&
&
S
S E
o??’@“o
RS
R
F &
&&
S
S
\(’OQ
&
Qo\N
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5. Summary C.V. for C.J.Mulready

1. Manager Main Drainage —~ Southend-on-Sea B.C

2. Area Manager S.E Essex Anglian Water Authority

3. Controller Bristol & Avon Co, Wessex Water Authority

4. Divisional Engineer — Wessex Water Authority

5. Regional Engineer — Wessex Water Authority

6. Chairman of the Design Group of professional engineers responsible for the
design of Water Treatment and Waster Water Treatment Plants for Wessex
Water plc.

7. Director Resources Board — States of Jersey

8. Chief Executive Public Services — States of Jersey

9. Consultant Carl Bro Consultants — Denmark & UKS

)
S
10. Independent Consultant — Self Employe(!\\* @0
S A
\O
11. Additional information: Visiting Pr@r University of Leeds.

N
. . : o‘\Q & . . .
12. Received National Award, pregbl@ on live television, for leading the team
which developed the use of UV»gﬁngﬁisinfectant, and consequently the
construction of the first larg&@\cgr% plant in the world at 1000 1/sec capacity i.e.
3 O
86,400m>*/day &°

@f‘\\-

s
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