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TOM PHILLIPS + ASSOCIATES |

O

TEEA |

TOWN PLANNING CONSULTANTS

Principal Administrative Officer
Planning Section

Mayo County Council

Aras An Chontae

g8 - 11 Lower Baggot Street, Dublin 2, Ireland
Tel +353 1 478 6055 Fax +353 1 478 6054 info@tpa ie www.tpa.ie

Castlebar
County Mayo
Thursday, 11 March 2004
By Hand
Dear SirfMadom
Re: Response to Further Information Request on a Planning Application by Shell

ELP Ireland Limited for the Development of a Gas Termina! ot Bellagelly South,
Bellanaboy Bridge, Co. Mayo, and associated peat deposition site at

srahmore and Attavally, Bangor-Ertis, Co. Mayo

Mayo County Council Register Reference: P03/3343

This submission is in response to the Request for Further Information

by the Planning Authority, dated 17" February

developmeni. Each of fhe 28 items detailed indhe

2004 in respect of

(RFl) issued
the above

REl are addressed in the

attached documents. The aftached docu@s consist of two folders; one
e

folder contains the response 10 volumedd
O

- 0 - \ K
to the remaining 27 items. QQ"& é}\}
Ne

Trafiic Management Plon): the oiher@’@s’? cont

1 of the request,

(a detailed

ains the applicant's responses

we have enclosed 10 cop @"f\ the response o the further

request. As agreed with dh Planning authority, o

provided o you by Fridcy‘f())o@\ arch 2004.
<

information

further 35 copies will be

QO
We have taken note @?\ the Planning Authority's request, in accordance with
articte 35{1}(C) oid??ne Plonning and Development Reguiations, 2001, to
advertise that significant additional information is being submitted. in this

regard, a nofice io this effect will be advertise

Friday, 12 March 2004.

1 trust thot enclosed documents are in order and o

acknowledgement from you at your earfiest convenience, and sU
to an early and favourable response. should the Planning Authority have any
queries in respect of the application documentiation, | would be pleased if the

Authority would revert to me.

Yours faithfully

Tom R. Phillips

Managing Director
Tom Phillips and Associates

Encl.

d in the Irish independent on

ok forward 1o an

bseqguently,

Directors: Tom A. Phillips BA {Hons) MALR M& [Ucb Des]

Associates: Gavin
Tom Phillips an

Lewlor BSOC SC MAUP MIPt. John
d Associates Limited. Hegistere

MATP NP IMmag'mg).T.A.U. Philips BOOMM. Dip. It Arty

Bannon BSCISURV] MAUP MR
d in Ingland No. 353333

....
W
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; 1tem 1

)

e A fully detailed traffic management plan.

A detailed Transport Management Plan is provided in a separate folder. It addresses local
traffic flows relating to the following elements:

Upgrading the local roads;

Construction of the Srahmore peat deposition site

Construction of the gas terminal, including enabling works and peat haulage;
Construction of the gas import pipeline;

Construction of the Mayo to Galway pipeline.
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 2

@)

2 Written confirmation from the relevant regulatory authoriry that the design of the proposed gas
pipelines from the terminal compound to the site boundary is suitable to ensure the structural
stubiliry of the pipelines constructed in deep peat soil.

There are two gas pipelines which run from the terminal compound to the site boundary. These
are the import pipeline which runs from the landfall site at Dooncarton to the inlet gas pig
receiver in the Terminal and the export pipeline which runs from the sales gas pig launcher in the
Terminal to the Bord Gais Eireann (BGE) network at Craughwell.

The import pipeline is to be constructed in accordance with the consent obtained by Shell on 15"
April 2002 from the Department of the Marine and Natural Resources pursuant to section 40 of
the Gas Act, 1976. A copy of this consent is provided. This consent is subject to technical and
environmental conditions with which Shell is obliged to comply.

The export pipeline is to be constructed, owned and operated by BGE. This pipeline is to be

constructed in accordance with the consent obtained by BGE on 4" March 2002 from the
p Department of Public Enterprise pursuant to section 8(7) of the Gas Act, 1976. A copy of this
O consent is provided.

Both of these consents are based on detailed licence applications that included the design details
of the pipelines. In this regard, the consents themselves (as attached) provide the written

confirmation requested under this item, &
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a4 Sedid Chili Dara,

ps7e3/2002 18:21  £04-1816 GAS REGULATORY DIV PAGE @2

C.c. RB.G-deadsl.
Department of Public Enterprise,
44 Kildare Street,
Dublin 2.

An Roinn Fiontar Paibli,

Baile Atha Cliath 2.

4 March, 2002

Mr. B.J, Bairy
Secretary

Hard Gais Eireann
P.Q. Box 51
Gasworks Road
Cork

Re:  Section 32 Acquisition Orders in respect of the Natural Gas Transmission Pipeline from
= _ Mayo to Galway.

Acauisition Ordera nos: MG.04,MG.05,MG.10,MG.10AMG.13,MG.21,MG 22, MG.23, MG.26A,
MG.29A,MG.33 MG.38 MG. 138AMG.133,MG.142,MG. 144, MG.146,MG.147 MG.166 MG.179,MG.
1798,MG.181A,MG.184, MG.198, MG.213, MG.214, MG.21/,MG.22/,MG.22/8,MG.228,
MG.233.MG.234AMG.235.MG.235A MG.242B MG.243.MG.244 M@272 MG.275,MG.280,MG.28
1A,MG.281B,MG.281C, MG.284 MG 298 MG.304,MG 305 MG 348, G.313MG.314,MG.321,MG.3
39,MG.343, MG.343A,MG.3438,MG.347 MG.350A,MG.363 MG" 88A MG.412MGA76 MG.ATT M
G.4?9.MG.489,MG.494,MG.522A.MG.542.MG.544.MG@ AMG.547B,MG.54B,MG.551,MG.552,M
G bS5, MG.557 MG.573A MG 579, MG.582,MG 5874MB.593,M13.593, MG .602,MG.615,MG.616,M
G.61I.MG.624.MG.626.MG.627.MG.634.MGAQ&‘%&GAGI.OS.MGAG!.M.MG.AGI.OS.MGAGI.
(6,MG.148A MG.288A KON
. é;oso

Dear Mr, Barry, y §§\§‘ |

Pursuant to Section 32 of the Gas Aclg,\fBTS. as amended, the Minister of State made the necessary

Orders (listed above) on 28% Febﬁary.ZOOZ.. Certified true copies of the Orders will issug under

. separatc cover. & .-

Pursuant to the provisions of Article 9 ot the Gas Act, 1976, as amended, | am also to convey
confirmation of the deviaion limits as shown and separately. distinguished and delineated and
coloured green on the plans. ) _

Yours sincerely, A%,I,JP T y ﬁc
' b e gL gz bae: 6 Al er 2
!?«Ub- “‘L/L( \ C e Y M '
Peter O'Neil ate: (96 M#R 20 '
(as (Regulatory) Division To | 4nii | Date § To: it | Date
= -

R:\PlPEL!NE\Mayu-Galway\Mayo-Oalwa.y-Consent-sBJZ\Mayo—Galway_ Acq.Orders issue.doc

Telephone: {01) 670 7444 Lo-Cafli 1890 443311 Direcl Dial: {01) 604 Fax: {07) 670 9633 hhip/iwww.dpe.le

EPA Export 08-07-2014:23:46:59



An Roinn Fiontar Poibif,
44 Sréid Chill Dara,
Baila Atha Cliath 2.

Mr.BJ.Bamy, \@ -»
. Bord Gaiis Eireann, ’<$ £

P.0. Box 51, S

Gasworks Road, TR

Cork. -

Ra: Gas Acl 1978, Section consent for the natural gas pi

Dear Mr, Barry,

cec . 2.6k

.Department of Public Enterprise,
- 44 Kildare Street,
- Dublin 2.

A'l'l\‘\.-. &1‘-3!%_,/
T. Cansudaa2 -

(?”Jpj ﬁ
B —

eline from Mayo to Gatway

&

- &
t am directed by Mr. Joe Jacob, T.D., Minister of Stata\\at tlg@’%eparhnent of Public Enterprise
to refer fo your letter of 20t March 2001 concemin &he'pioposed construction of a natural gas
transmission pipeline by Bord Géis Eireann frorg 3 {0 Galway.

NN
In line with Section 8(7) of the Gas Act, 1@3¢\a‘ﬁ|mended, | am {o convey the consent of the
Ministar of State fo the construction of 48 pipefine. The consent is given with the concurrence
of the Minister for Finance. The Minis: Ats, Heritage, Gaeltacht and the Islands (Dichas)
has been consulted, Dichas hag ngobjections fo the proposal subject to the condifions as
outlined in their letter of 21 Decognib r, 2001 (copy attached).
! X K

The Minister for the Envircgﬁ%gnt and Local Government was ufso consulted. That Depariment
stipufates that Bord Galg Eireann consuit and agree with e relevant local authorities in
relation to the depth at which the pipeline will cross proposed and existing roads, watermains ar
other services and the specifications or reinstatements.

Additional conditions of consent include:-

« Bord Gais Eireann shall ensure that all of the miigation measures identified in the
document enitied *Mayo ~Galway Gas Pipeline _ List of Mitigation Measures * {Copy
Altached ) submitied by BGE, on the instructions of the Inspectors, shall be complied
with, :

« Thatthe pipeline be constructed in accordance with the plans, specifications and other
documents furnished to the Minister as part of the application for this consent.

« " The construction of the pipeline shall be in accordance with:

RAPIPELINEMayo-GawayMayo-Getway-Cansent:s8.32cansent letiar for Maye-Galway doc

Telephone: {01) 670 7444 Lo-Call 1890 443311 Direct Dial: (01) 604

Fax: (01) 670 9633 htipHfwww.dpe.ie
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- Council Directive 85/337/EEC as implemented by the European Communities
(Environmental impact Assessmenl) Regulations {S.1. 349 of 1989)

- Council Directive 97/11/EC on the assessment of the effects of certain public
and private projects on the environment (S.1. 51 of 1990)

- Council Directive 85/337/EEC as implemented by the European Communities
(Environmental Impact Assessment) (Amendment) Regulations, 1994 (S.l. 84
of 1994)

- Council Directive 85/337/EEC as implemented by the European Communiies
(Environmental impact Assessment) (Amendment) Regulations, 1996 {S.1. 101
of 1996)

- The European Communiies (Environmental Assessment) -(Amendment)
Regulations, 1998 {S.1. 351 of 1998), and

. Council Directive 97/11/EC as implemented by the European Communities
(Environmental Impact Assessment) (Amendment) Regulations, 1999 {S... No.

93 of 1999). &
)
\(\
 Thal the necessary planning permissions shall Qeqi&ﬁ\ace prior {o construction.
0& SN

)
This consent is fo construct but not to operate maﬁ’@ﬁne. On completion of the certification of
fitness process separate conditions relafing tg@z@p‘eraﬁon of the pipefine will be issued.

° @
Yours sincerely, ‘Q&é‘; S
o= O\\ \\§
S
rﬂfm«ﬂ/l./\ ' X
v " \6\
Peter O'Neill &
Principal P
Gas (Reguiatory) Division

RIPIPELINEMayo-Galway\Wayo-Galway-Consent:s8.32\consent letter lor Mayo-Galway.doc
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An Roinn Ealafon, Oidhreachta, Ranndg na niarratas Forbartha 7 Pl3s Ely, Balle Atha Clhiath 2, &ire
Gaeltachta agus Oiledn Development Applications Sectian 7 Ely Place , Oublin 2, ireland
‘Department of Arts, Herltage,
Gaeltacht and the Istands Teilealdn  +353 1647 3000
Dichas facsuimhir  +353 1678 8116
The Heritage Service Glao Aitiil 1890 474 B47
E-mail devapps@ealga.ie
Our Ref: DAS-G2001/ 329 ; Web www.heritageireland.ie
21st December 2001.
Secretary General,

Department of Public Enterprise.
44 Kildare Street,
Dublin 2.

FAO: Ms. Orla Ryan.

Re: Mavo to Galway Pipeline

I refer to the above project and previous correspondence, in particular this
Department's letter of 6% November, Brendan Mangan’ ord Gajs) letter of 7
December to the Department of Public Enterprise, angd“Rose M. Cleary’s (Project
Archaeologist employed by Bord Géis) letter of 5% Degimber to this Departraent, in
respect of the protection and conservation of th aazgdral and archaeological heritage
along the proposed pipeline. The proposed d ment has been evaluated from an
O S

archaeological and ecological perspective yilined below are our comments:

X
1. Archaeclogical Heritage. EOA
& &
This Department outlined our pot joh in relation to the archacological heritage
{including terrestrial and und archaeology and the ongoing monitoring of the

project) in our letter of 6% Noygmber. We are satisfied that, on the basis of the
measures outlined in the letter issued by Rose M. Cleary (Project ‘Archacologist
‘employed by Bord Giis) gn 5t December (copy attached) being fulfilled, our
concerns in this regard be addressed. -

2. Natural Heritage.

% In our letter of 6% November we outlined our position in relation to the natural
heritage (including a number of specific concerns). We are satisfied that on the basis
of the measures outlined in the letter issued by Brendan Mangan (Pecject Co-
Ordinator, Bord Gais) on 7t December (copy attached) being fulfilled, our concerns
in this regard will be addressed.

On the basis of the above, with particular regard to the ongeing liaison with and the
future egreement of this Department where appropriate, we have no further
objections to the proposed development proceeding,

Developinejit Applications Secti
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December 5%, 2001
FAOQ: Edward Bourke
Dichas
Department Arts, Culture, Gaeltacht and the Islands,
Dun Scéine,
Harcourt Lane,
Off Harcourt St.,
Dublin 2
Re: Mayo-Galway Gas Pipeline
Dear Ed, 0&\\;@

QO
Further to a letter issued by your deparbnc&;%f@;?ovcmber 6" inst. I wish to respond
N

ek"&
&

on behalf of Bord Gais Eireann to 2 ng@g issues the issues raised in the
& i
correspondence (Dichas letter of g&@m to Department of Public Enterprise).
SN
<
Built Heritage — Archneol;&iﬁal - Terrestrial

S

1. The pipeline route has been examined in the field by a number of highly
quatified a:chaeologists.and the assessment included consultation with Diichas
archaeological staff, a review of all available cartographic and documentary
sources including topograptﬁc in the National Museum and Diichas archives.
The pipeline route was chosen so that all known archaeological sites were
avoided by a minimum of 30m. Bord Gais Eireann has also agreed to finance a
programme of paleoenvironmental analyses and archaeological probing in bog
land areas.

Archaeological monitoring will be undertaken in all areas where ground

1o

disturbance is scheduled to take place, including topsoil stripping, trenching

and wayleaves.
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3.

W

7.

Wetland archaeology: The archaeological consultant and contractor on this
project, Margaret Gowen and Co. Ltd. has available specialists in the wetland
archacology field and has previous experience on large scale developments on
wetland archaeological sites.
Underwater archaeology: Bord Gais Eireann has commissioned a baseline
study on the potential underwater archasological component of the project (M.
Gowen and Co. Ltd., November 2001). Twenty three major river crossings -
have been identified as requiring further underwater investigatién by means of
a metal detector and diver survey. Nine river crossings will require a wading
and metal detector survey. These surveys have been commnissioned on our
behalf by M. Gowen and Co. Ltd. and based on the results and in consultation
with Diichas archaéologica! staff, any mitigation strategies required for the -
protection of the archaeological heritage will be put in place.
Test trenching and excavation of sites identified du.nénﬂ the construction
raonitoring phase: Bord Gais Eireann has agreed&fﬁ.nancc the resolution of
any archaeological sites discovered dur%tt@construcnun stage of the
pipeline. 0??’ &
Temporary construction famhhg@}&sc areas have been inspected in the field
by Margaret Gowen and CQQQE@%{\NO above ground archaeological remains
were discovered. All g{ﬁl@orks necessary for the construction of storage
areas will be momtore@%y an archaeologist from M. Gowen and Co. Ltd.
Hard standing a&c@iﬁé\ These sites will be treated in a similar fashion to the
temporary storage facilities and ground dlsturbar_lce will be archaeologically
monitored by Margaret Gowen and Co. Ltd.
Boundaries / Townland boundaries: Archaeological staff from Margaret
Gowen and Co. Ltd. will record these during the construction phase of the
pipeline. |
Drainage channels: These will also be archaeologically monitored during the

construction phasc of the pipeline.

10. A.rchacologtcal sites discovered during pipeline construction: The treatment

“of al] archaeologlcal sites discoveréd dunng the construction phase will be

subject to recommendations from Drichas archacolndgmal' staff, Ahy necessary
mitigation strategies to resolve the sites including archaeologlca.l excavation

and preservation in situ will be put in place.
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11. Provision for the discovery of archaeological sites during the construction
stage: Bord Gais Eireann will allow for adequate time for the resolution of
newly discovered sites. M. Gowen and Co. Ltd. are curmrently preparing & cost
proposal and contingency funding for major discoveries will be part of these
estimates. - ) _

12. Reroutes: All reroutes will be archaeologically assessed in advance of

development and the results will be forwarded to your department.
Underwater Archaeology

In order to address the underwater archasology component of the project, M. Gowen
and Co. Ltd. have prepared a baseline assessment study of all river and stream
crossings. The following schedule is in response to individual issues raised in your
department’s letter of Novernber 6*, 2001. &
@éo
1. Desktop study of all archaeological snteg@ﬁ\dzﬁnds associated with the river
and streams: This has been carried %ﬁf? gﬁa the results submitted to your
department, The drainage wor]@?gpﬁ?as on various streams and rivers are
included in the report. \&Qi \§

2. Archaeologxcal survey@%cﬁ% Gais Eircann agrees to finance all nccessa.ry
surveys of river and gﬁam crossings. The surveys are to include \.\raclmcI and
metal detector sg:?cys of smaller watercourses and diver surveys and metal
surveys of larger rivers. All surveys with metal detectors will be licensed by
Diichas.

3. Assessment of temporary construction works: The surveys on water courses
will include assessments of construction works and the notential impact on
underwater archaeological and riverbank/terrestrial sites. In consultation with
Diichas and required mitigation strategies will be put in place to protect the
archaeological heritage.

4. Changes in hydrology of rivers and strc-ams: If archaeological material is

; detected ,:in the underwater ;l.rchacolo gical surveys, this will be addressed prior
to the construction phase and any recommendations by Diichas archaeological

staff will be integrated in the works schedule.
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Resolution c_xf impact of pipeline on underwater archaeology: The results of

h

any studics/assessments of the underwater component of the project will
include mitigation strategies for the resolution of archaeological sites. These
mitigation strategies will be discussed with Diichas archaeological staff and
any further recommendations will be incorporated into the works schedule.

6. Methods statement on underwater archaeology: '

(2) A list of stream and river crossings on the development corridor has
been submitted to your department by M. Gowen and Co. Ltd.

(b) The above report includes a desktop assessment of the archacolo gical
potential of the stream and river crossings.

(c) The underwater and metal detector surveys have been commissioned
on behalf of Bord Gais Eireann by M. Gowen and Co. Ltd.

(d) Appropriate licences will be applied for in order that the above surveys
are carried out &

7. Strategy for underwater archaeology: The strat@for underwater archaeology
is dependent on the appropriate surveys @df@: results of same. Any
necessary mitigation measures to pgﬁﬁﬁprotect/prescrve by record of newly
discovered archacological sxtesovﬁékf discussed with Duchas archaeological
staff and by agrccmcnt all ﬁ/\es‘%ary strategies will be put in place.

S $°’

6\
Finally, Bord Gdis Eire@%l\ow request that Diichas indicate to the DPE that they are
satisfied with BG E’s proposals in relation to the archaeological matters referred to in
Diichas’ letter of the 6/10/01.

* Yours Siricerely

Rose M. Cieary
Project archaeologist BGE

L]
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7 December, 2001

Mg Orla Ryan, fr
Ges (Rogulatory) Divisiog,
. Depertmont of Public Enterprise,
44 Kildare St.,
Dublin 2.

Re:  Mayo tn Galwoy aturat Gas Pipelige - ETS,
Letter from tho Bopartment of the Arts, Herl tage,i(seeitacht and the Islo,
a e '

Dear Ms Ryaa, j é\\’@
N .
: Iy
Wa rofer to your lettar dsted 6% November 2001, whlq\ig¥ Hosed a Jetter dated 6th November 2001

from Mr Neil McDonougt: «f tho Dopartment of the k@laihgn, Qaeltacht and the Islends,
We would comment o the |¥ature Conservation SIS ised 4:. Mr. McDogough's fetter as follows:
0 H

The heading numbers are those in MrMchg\c%f@*s lettsr.
&S :

1. Nultur'c Conservarlon & 5}6‘
<<O *\\ .
1.1.1  General Concerns SR

&

3

LI1 A Consulhnge@lugist will be employed b4 Bord Gals end a liaisan ‘mechanism
sgrecd whereby the @dosultant Eeologist wil] workijclesoly with Didchas througliout the
construction phase, (Method statersents for the sonstriction of the pipcline In seasitive arcas
will bo submitted tc, .and agresd with, Duchas. * b

1:12  Bord Giis will sock approval for the source’ and dinasa.l of water for hydraulic tosting.

Diiches, the Local Authorlties and the Rogioral Fishetles Board will be censulted in this

respeat. ’ SR

1.13  Theremoval of hedorows will bo kept to & migimom. The species campasition of hedgerows
will be recorded and the bedge-rows will be' fully rojnstal=d following completion of the
pipeline, Unfortunz:e y, it will not be possihlo lo avgid hodgorow removal in the period
March 1 to August il as this is the, woather-windew poriod during which this type of
construction mctivity zikes place, See attached' Dichas Jotmot in respect of the proposed Gas
Plpeline to the West, which is also due for construction during the summer of 2002 '

s, %L14 " Disposal of spoll will not take place in Natural Herifegy rrea.:, Specic! Areas of Conservation -

§ o or Special Protection Areas, * :

115 The mechanism for un-golng liaison with Dichas locet 8fF should onsuro that Bord Gils is
kept fully up to date with ongolog sito desighations un to the pipelina route, In arcas of

£.BORDEAIS TRANS}J!HSSJ'}:W
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woodliand, every ufiort has been mado to rﬁ'_utc thyj -pipuline through existing gaps. The
contractor will bo r&:mired to minimise the conktructicy widih in arces of woodlznd and hezel
gecub and to trost 3¢ sitively other arcas of [ncpl impentinoe. '

1 .

I.16 Bord Gais Eircann In very conscious of the neud for xxtretao care during the conatruction of
the pipeline across ¢ i close proximity to SAC's and WHAS3, such as at Glencullin Upper and
tho Eskoragh fen, A indicated in section 1.11, methad staicments will be submitted to, and
agreed with, Dichus prior to construction.

x

.17 A monitaring sehorio for six such ereas has teen d:scussad with Dichas Rescarch Section
and the initial fiek! worle, to set up the agreed imonitoriag haselines, has already been camie
out. Ths report on the field wock will be submitted to Diichas shortly. :

{.18  The construction cf the pipoline across the listed civers has been discussed with the Rogianal

: Fisheries Boards, Again, mathods statoments Yor the construction of the pipellne across the
civers and their main tributary streams will be submited to, and agreed with, Duchas. The
contractor will be siquired to carry out wacks hi the rivers in the time period suggestad by the
Fisheries Boards, tvpically May to August or Septesiher, ia order to minimisc any adverse
impact. , : e &

(f

L.

Speelfic Concerns

o
1,21 The method staternints for the construction of river acd syear crossings, referred 1o ebove,
; will inchide & desur. ption of the proposals to cantrol silt axe prevent cantaminants ontering
the rivers or streara:. L &

122 The roquirement fur approval of the coastry tfé\@&ﬁ:-ﬂmd statements should minimise the
@%@‘3- :
& t

jmpact of pipeline construction on the river 8

) N L
123 Prior te construcidun, 4 survey wi]l@ﬁ%ﬁ@rtnken glony the pipelino routs fo scarch for

habltats and breediag places of ggi-!@s"ﬁuo bats, I pny such places are found, Bord Giis
Fircann will consith: Déchas about dgpropriate imitigetion raeasures.
S |

124 A methed statamant for con:;@%tion of the plpefine u the vicinity of Carrowkoeol Turlough
. will be agreed with nﬁch?\o o
N

125 Seell6sbove. O . L
Bord iy Eireann sssures Diichas that tho mrasurd spezified for the other rivers will also
apply in the case i the Ballymunnelly River. : .

The archaeological matters, reforred to in Mr. McDan-:uga'.% lettzr, have bee addressed in the lettor
dated §/12/01 from Ma, Re:io Cleary, Bord Gais Project Ar:.h:mulagist to Mr. Ed Bourke of Diches.

If you have any queries in rslation to the above please égnm::l; me.,
5 :

n
Is
.
-
]

Yours sincerely.

Brendan Mangan.

Ce Mr. Neil MeDonough, DAHGI
. Mr. Ed Bowks, DAHCH

H BoRrRDGAS TRAN.S‘ﬁ/!J’.S}'iS’M’N
R

[H]
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O Bord Giis Bireann

List of Mitigation Measures

Mayo to Galway Gas Pipeline
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Bord Gils Eireann Mayo to Galway Gas Pipelina

List of Mitigation Measures

1.0 Introduction

The mitigation measures for the pipeline are described below. BGE will be responsible for the
implementation of the mitigation measures. The construction management team will supervise
the implementation of the construction phasa mitigation measures.

It should be noted that the proposed mitigation measures are standard practice in the
construction of cross-country gas pipelines. These measures have been refined and groven over
many years and are implement as part of normal construction on cross-countty, underground
pipelines in lreland and overseas.

2.0 Design Phase

O

The overall pipeline length, and the length of the pipeline in wet ground, at ecologically or
archaeologically sensitive locations, and at road and river crossings, has been minimised.

Where feasible the pipeline route has been adjusted to avoid areas with sensitive ecology and
areas with significant archaeclogical potential, The route hasé;éen adjusted to give a buffer of at
least 30m to all know archaeological features. *0"6‘
. © S
A reroute velting procedure has been used whereby" Krtan:mtes, no matter how minor, have been
approved by the design team and the archaeoo IS and ecological consultants.

. Dy

&

The above ground installations (AGIs) gav\@‘éeen sited to’ avoid areas of scenic amenity. The

sites have been chosen to use exlgﬁ@g\\ﬁedgergws and trees and the topography to provide

o~
screening. < @\

&
The archaeological and ecological consultants have assessed the sites of the AGIs and the
construction and storage unds. None of these are located in areas of archaeological or
ecological sansitivity. ' '

S

The design and routing of the pipeline has had regard to the best industry practice with respect to
safety and risk minimisation. The pipeline has been designed to IS 328 Code of Practice for the
Design and Installation of Gas Transmission Pipelines. The design stage Project Supervisor
{Deslgn) has been appointed and the Health and Safety plan, appropriate to the design stage has
been prapared,

3.0 Pre -Construction
General

i.andowners, occupiers and residents will be notified by visit, mail drop or advertisements placed
in local newspapers prior to the commencement of construction,

Agricultural ligison officers will fiaise with landawners and occupiers.

A mechanism for fiaison, notification, inspection, approval and incident reporting will be agreed
with the Dichas regional ecological staff and the Regional Fisheries Boards staff.

Arup Consulting Engineers Issua No. 1 Oecember 2001 Page Zof 13
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Bord Gils Eireann Maya to Galway Gas Pipeline

A mechanism for liaison, approval and incident reporting has been agreed with Ddchas
archaeological section. This implements the procedures recommended in the recently agreed
Code of Practice between Bord Gais and the Minister for Asts, Heritage, Gaeltacht and the
Islands to protect the archaeological heritage. The Project Archaeologist, as recommended by the
Code of Practice, has been appointed, Bord Gais will follow the recommendations of the Code of
Practice for the project.

A mechanism for {faison, notification, inspection, approval and incident reporting will be agreed
with County Council staff.

A liaison, notification, inspection, and incident reporting mechanism will be agreed with ESB and
the other ulilities and service providers.

The sources of water for pressure testing the seclions of pipeline will be agreed with the relavant
County Council. The locations of discharge points will be agreed with the relevant Regional

() . Fisheries Board and County Council.
Specific Measures
Ecology 0@.
' )
The route will be inspected for badger setts, otter holts and 88t roosts located on the route, from
which it will be necessary 1o relocate the mammals ugdir . The necessary licences will be
abtained from Dichas and the mammals will be
) 0&0&\ ;
The limestone areas adjacent to Knockdoe S itragh will be checked for bat roosts In caves
or crevices. & A

L
The precise alignment of the route \%lpeline on the north side of the Glencullin valiey, where
a series of streams are crossed, wg{& agreed with the NorthWestem Reglonal Fisheries Board.

3
Archaeology 000§

The river and stream crossing points, which require archaeclogical dive or wading inspeclions will
be agreed with Dichas, the necessary licences will be obtained and the inspections undertaken.

Archaedlogical problng of the blanket bog areas on the route alignment will be agreed with
Dichas, the necessary licences will be obtained and the probing undertaken.

Trees and Hedgerows
In the detalled routing and setting out of the pipefine, mature trees will be avoided where feasible,

Where feasible the pipeline will be routed through gaps in hedgerows, sections that are poory
managed or out of character. The hedgerows, which will have to be removed, will be surveyed

and the species recorded.
In the detailed routing and setting out of the pipeline, springs and seepags lines will be avoided
where feasible.

Arup Consulting Engineers Issus No. 1 December 2001 PageJof 13
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Bord Gais Eireann Maye lo Galway Gas Pipeline

Monitoring Baselines

Vegetation survey baseline quadrants will be set up at specific locations, identified by Dachas, to
facilitate the monitoring of the effects of construction and the efficacy of the reinstatement.

Standpipes have been installed in boreholes located in the vicinity of the locations at which the
vegetation baseline monitoring wilf be undertaken.

Approval of Method Stalements

The contractor's methods statements for the construction of the pipeline in sensitive areas of
peat, hazel scrub and karst areas will ba reviewed by the design team and revised if necessary.
Following approval by the design team, the method statements will be submitted to Duchas for
approval. ' .

(NJ The contractor's methods statements for the construction of the rdver crossings, and the crossings
= of streams which are tributaries of important dvers, will be reviewed by the design team and
* revised if necessary. Following appraval by the design team, the method statements will be

submitted to the relevant Regional Fisheries Board and Dichas for approval.

Mansgement Flans ' &

: &
\(\
The contractor will prepare, and submit to the design te\:\a\lm \approval. a Pollution Control Plan,

a Spill Management and Confingency Plan, an Envifonmiental Management Plan and a Waste
Management Plan. o@??’ 3
y : S : ;
The environmental management plan Mll@?ggme details of the lialson/inspection procedures
listed above and identify the staff respgg% far implementing the procedures and the other
environmental mitigation measures. I&Vﬁl{&*t out the details of the environmental infarmation and
training to be given to employe%soQ e plan will have audit procedures to monitor its
implementation. \5\(’ '
tThe waste management ﬂartﬁl\ll determine the nature, method of recording quantities, quantities,
collection, on site storage and disposal of all wastes. Consideration will be given o waste
J : minimisation, segregation of wastes, reuse and recycling. The plan will detail daily inspection of
' vehicles to ensure there are no leaks. Waste disposal contractors will be audited to ensure they
. have the appropriate licences. The transport of materials to and alang the working width will be
planned and rationalised to minimise trips ete. The plan will be audited ptior to construction and
twice during construction. All site personnel will received training and tool box talks on the wast
management plan. . ) :

The contractor will prepare a Traffic Management Plan. This will be reviewed by the design team
and revised if necessary. When approved by the design team, the traffic management plan will be
submitted to the relevant County Council for approval. The construction manager will monitor the
implementation of the traffic management plan, '

The traffic management plan will identify the roads to be used by construction traffic, the access
points onto the working width, the waming signs required etc, Consultation with the Caunty
Councils will identify any advance road improvement, strengthening or junction works, which they
might required,

Arup Consulting Engineers Issue No. 1 December 200% Page 4 of 13
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(‘.) Bord Gils Eireann

Suppliers and hauliers will given information about the traffic management plan and will be
required to comply with it Regular checks will be made o ensure that the hauliers follow the
designated routes and that their vehicles are road-worthy and that the exhausts are in good
order.

Mayo to Galway Gas Pipeline

The traffic management plan will provide a method statement and schedule for each road
crossing. This will identify road closures and altemative routes. Road reinstatement techniques
will be describes in the pian.

The traffic management plan will also describe access, signage and parking arrangements for thé
construction compounds. It will identify approved routes between the access points to the working
width and the construction compounds and pipe storage compounds.

Noise Emission Information
The contractor Will submit information on the noise levels to be generated by his chosen
{ Fj construction methods and equipment, including a detailed method statemant for noise control.

This will include provisian_ for out of hours working, notification of residents, timing of blasting,
location of equipment and acoustic screening,

The construction manager will set noise and vibration limits for bigsting operations. These will. be
based on the Environmental Protection Agency's document Of.g@_ﬁ‘dan\':e Note for Noise in Relation

to Scheduled Activities, 1995, é\\. @
S
Safety F

SO
) . Q& . g
BGE will appoint the Project Supervisor g&(@huchon) will be appointed and the Health and
Safety plan will be amended, as appmp@é@ﬁ:rme canstruction stage will be prepared,
QO\\ \\§
4.0 Construction

General oﬁ‘y\\

Agricuitural liaison officers will continue to liaise’ with landowners and occupiers. The construction
{ :: _ timing and access will be agreed with the landowners-and occupiers

There will be ongeing fiaison with Dichas, the Regional Fisheries Boards and the County
Councils,

The workfarce will be briefed on the relevant environmental issues including poliution control: The
sensitive ecological areas will be identified and the specific requirements and methods for
working in each area will be explained, The areas, which were identified in the contract
documents as areas which the contractor must not disturb, and the reasons for these
precautions, will be explained.

In the blanket bog areas, there will be very little construction activity from November to March
thus avoiding disturbance of over-wintering waterfow.

Ly Arup _L::onsultl_ng Engineers Issue No. 1 Dscembar 2001 Page Sof 13
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ﬁ Bord Gais Eireann

Specific

Mayo to Galway Gas Plpeline

Trees and Hedgerows

Where the pipeline passa# through trees or scrub, the working width will be reduced to ensure
that the number of trees to be felled is minimised. The reduced working width will hot apply to
conifer plantations,

All trees to be felled will be dlearly identified.

Specialists will be employad to do any trimming or felling of trees, to ensure that there is minimal
damage to adjacent trees,

Where the pipeline passes close to trees, which arz ta ba retained, the trees within the working
width will be fenced off to prevent damage. ;

O Where construction traffic has to pass over tree foots, the soll around the roats, to the extent of
the canopy, will be protected to prevent compaction. The protection will be mats or a layer of
subsoil. ' ;

Where a tree to be retained is within the topsoil or subsoil storagd zones, the tree wil be fenced
off and topsoil or subsail will not be stored within the fenced ao.@.

a §. ﬁ
The topsoil will not be stripped from the root zone i%)tﬁ\\g@ﬁent of the canopy.
| FD
Any length of hedgeraw to be, remaved will @fg&any marked. Where hedgerows have to be
remaved, the working width will be reduc%@@ - 15m.
S
Where roads bounded by hedge'mwg;a?gi% be crossed using trench4ess techniques, the trench-
less crossing will be extended undéf(@ hedgerows also,
: s

RS
Stone Walls and Rock Outcropss™
] OOQ
Existing stone walls will be dismantied and the stones stored for re-use.

In areas where rock outcrops, the boulders will be collected and stored for reuse in the
reinstatement.

Field Dralnage, Water Supply and Other Services
Landowners will be compensated for crop loss.
Drainage ditches will be flumed to allow the fiow to continue,

Temporary drainage will be installed if existing field drains have to be severed. The field drainage
will be reinstated following completian of Pipe laying. This may involve laying of new drains.

A water supply will be faid on for fivestock in agresment with the landownerfoccupier, if an
existing water supply will be disrupted. - -

Temporary supplies of any other services will be provided if the existing service will be disrupted.

Arup Cansulting Enginears Issue No. 1 December 2001 Page 6 of 13

EPA-Export 08-07-2014:23:47:00



p

Bord Gits Eireann Mayo to Galway Gas Pipeline

Fencing and Access

The type of fencing, to be used to enclosa the working width, will be agreed with the
landowner/occupiers. '

Access across the working width will be provided in agreement with the landowner/occupier to
avoid severance of fields.

Security gates will be installed across the working width at road crossing points.

Topsoil and Subsoil

Handiing soils that have a very high moisture cantent can lead to loss of sail structure and fertility.
Soils will be handled only when canditions are suitable, The construction work, which involves
scils handling, will be undertaken between Apil and October.

Topsoil will be stripped on a field by field basis and stored in a mound on un-stripped land in the
working width. Topseil mounds will be treated with herbicide to controf weeds.

width on un-stripped land. Different sub soils will be stored se tely. The soll mounds will be

Subsoil removed from the trench will be stored in a mound oixg:% opposite side of the working
kept free of disturbance.

&

. N @

Excessive water will be removed from the trench pgpzét@*backﬁlﬁng.
S

QL .
Where the trench cuts through different sub gﬁ‘ﬁ@ﬁe sub soils will be replaced into the trench in
- sequence, to ensure that layers are compa
. (\& \O
Any bedrock removed will be repla{%e& ﬁ sand or similar material immediately around the pipe.
N
RS
Where the ground Is steeply @ing. if considered necessary, impermeable barmiers will ba
installed at intervals in the treo to prevent the trench acting as a fongitudinal drain.
O .
Traffic
Vehicle traffic will be confined to the munning track in the working width and to the roads
designated in the Traffic Management Pian, Waming signs and direction signs, pmvidi_ng

information for defiveries to the working width and the construction compounds, will be erected
and maintained.

The running track will be re-graded frequently to ensure a good surface, This will reduce traffic
noise and dust. Vehicle speeds will be reslricted to minimise dust.

During dry or windy weather the working width will be sprja;r_ed with water to minimise dust.

Roads being used by construction traffic will ﬁe_deaned regularly to remove mud and dust.

Noise

The contractor will comply with the requiremenls of BS 5226:1997 Noise Control on Construction

and Open Sites. The contractor will comply with the noise and vibration limits imposed for
blasting. The construction manager will monitored compliance with the limits.
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Bord Gals Eireann Mayo to Galway Gas Pipeline

Construction will take place during the hours 07.00 - 19,00 on weekdays and 07.00 - 16.00 on
Saturdays. Work outside these hours will be avoided if possible. If it is necessary to undartake
any activities outside these hours the local residents will be consulted.

A limited number of aclivities may have to continue on a 24 hour basis, These include horizontal
directional drilling, which is a relatively noisy operation, and pipe cleaning and hydrostatic testing
which are relatively low noise activities. The local residants will be consulted before these
activities are canied out. :

Local residents will be kept informed of the schedule and duration of any paricularly noisy
activities such as blasting.

In noise sensitive areas, stricter controls will be applied in the early mornings and at weekends,
than will apply during normal working hours.

The contractor will be required to avoid unnecessary noise from the spread, particulary at night.

Fravantion of Spread of Livestock Disease

To prevent disease being carried from one farm to the next, ﬁnd the contractor will take all
precautions recommended by the Department of AgriculturesFood and Rural Development.
5 ﬁ *
N &
Stack proof fencing will be erected. The workers will 4 instructed not to have contact with farm
animals, or the bulldings which house them, ar\@‘h leave machinery near boundary fencing.
. QQ R &\. .
Soil from one field will not be transferred ég?\g@'age into another, and gates will be shut when not
in use. &P .
A\
& *\\0’
If there is an outbreak of highy infeg?ous animal disease, the Department will be contacted and
precauitionary measures taken. © ’

S
The construction manageﬂaond the contractor will consult the Department and local farmers to
check if animal or plant diseases are present along the route. tf any diseases are present
precautions will be taken to prevent their spread.

Ecologically Sensitive Area at Glencullin
The construction works will comply with the method statement approved by the Dichas, and the
agreed precautions will be implemented. The works will be closely monitored by the construction
management team which will include an ecologist.

- Access to the sensitive area, during construction of the section of pipeline through it, will be
carefully controlied and kept to a minimum. The area will be Tocked out!, that is no access will be
allowed, following completion of the section of pipeline,

The work will be underiaken as quickdy as is practical. The work will not be undertaken in
inclement weather.

The minimum vegetation will be stripped and stared very carefully, upright, and kept watered.
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Bord Gais Eireann Mayo to Galway Gas Pipelina

The material excavated from the trench will be stared carefully, and kept watered. The surface of
the adjoining ground will be protected with geotextile sheeting prior to placing of the excavated
material. The trench will be backfilled will the excavated material. The material will be replaced in
the sequence in which it was excavated, that is material excavated last will be replaced first.

The surface of the trench will be slightly domed to allow for future setiement. The turves will be
replaced.

Walercourses

The construction works will comply with the method statement approved by the relevant Regional
Fisheries Boards, and agreed precautions will be implemented.

If the relevant Regional Fisheries Board has a reql_.tirernent for fish rescue, this will be undertaken
by the Fisheries Board itself or by contractors employed by the Fisheries Board who will
( ') supervise the work. '

All construction works in watercourses will be undertaken in the months specified by the relevant
regional fisheries board.

The in-iver and bank works will be undertaken and the river $&d reinstated as quickly as is
. &
practical. &
8

Where requested by the fisheries board and agre witth the landowner/occupier, styles or gates

will be provided in the fencing of the working \’ the river banks, to allow anglers to travel

along the river bank. QQ\’ \&\} :

. A
y X &
River bed and bank matertal will be sgg{@%e\%arately to facilitate reinstatement,
N
: SR
Other Sensitive Areas fo°®
N
X

s The construction works will cogé’&y with the method statement approved by the Dichas, and the
: agreed precautions Will be implemented. The warks will be closely moritored by the construction

management team which will include an ecologist. ' '

-

Pollution Pravention

Siit traps will be used to prevent silt entering watercourses from the working width. Water from
trench de-watering will be discharged via siit traps. _ '

Drip trays will be used for pumps and other stationary plant. Refueliing of plant will nbt be
permitted within 30m of a water course, Changing engine oil or routine maintenance on -
equipment will not be permitted on the working width.

R

All equipment will be inspected for fusl and ofl leaks before being accepled. onto the working
width. Regular inspections will be caried out to minimise the risk that leaking machinery will
contaminate of the soil or water courses. '

Fuel and lubricants will be stored in designated areas. Fuel tanks will be in bunds, each bund
having a capacity of 110% of the largest tank. Rainwater in the bunds will be collected and
disposed of to a licensed waste disposal facility.
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Bord Gils Eireann Mayo ta Galway Gas Pipeline

Machinery on the working width will be refuelled by bowsers. Refuelling operations will be
supervised and drip trays or absorbent pads will be used to prevent fuel spills contaminating the
soil. The bowsers will park in a paved area overnight

The spill management and. contingency plan wilt include for the provision of spill absorbent
materials and grab packs to be provided at strategic locations, which will be clearly marked, and
to be readily accessible, particutarly close to watercourses, The workforce will be trained in the:
use of the spill absorbent materials.

In the event of a spillage, it will be contained and cleaned up. The contaminated material will be
taken off site and disposed off to a licensed waste disposal fachity.

All spillages will be reported and recorded.

Drilling mud, used in some of the trenchless methods, will be re-circulated, Drilling mud reservoirs
[' ') will be monitored for losses. Used drilling mud will be taken off site and disposed off to a licensed
. waste disposal facility, L

Portable toflets will be provided slong the working widih. These will be emptied regulary by a !

specialist contractor and disposed off as agreed with the relevant Cuugy Council,
N
To minimise air emissions the contractor will be require to ensurg\}?at all plant and equipment is
well maintsined and comectly adjusted. NN @
&
. <O .
Where portable lighting units are used, they will $®o§§lﬁmed to minimise glare outside the
working width. . N . '
W© @

: S

The waste management plan will be irnplenmﬁ and audited. .
o*}«\

Approprizte containers for waste will I?\Q,Cﬁravided on the working width and at the construction _ ]
compounds. Waste wiil be collected Gtored in the appropriate contalners and disposed of by
licensed contractors to licensed acinties. i

O

A The contractor will keep the working width and construction compounds free of litter and netting
,J will be used as appropriate to ensure debris does not fall from lomies using public roads.

Archaeology

All operations, in which topsail will be stripped or the ground disturbed during the construction of
the pipeline, will be monitored by archaeologists. An archaeologist will advise on the placement of

spoil, '

Existing field boundaries, particularly townland boundaries will be érchaeologically assessed and
if necessary recorded prior to remaoval of sections for'the constructian of the wayleave.

In the event of the discovery of archaeological features or finds, Dachas and the National
Museurn of Ireland will be informed. Where the pipeline disturbs subsurface archaeological
deposits, all construction work will ba halted in the area until it has been fully archaeologically
resolved to the satisfaction of the Dichas,
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Bord Gils Eireann Mayo to Galway Gas Pipefine

All archaeological finds will be fully recorded and removed from site. Each find is required to be
appropriately conserved, numbered and accompanied by a finds report befora being accepted by
the Naticnal Museum of Ireland.

All archaeclogical findings will be made available to the public, and Bord Gais will fund all
archaeologlcal research to a standard which will meat with the approval of the Minister.

Saflety

Safety of the workforce, the landownersfoccupiers, locat residents and the general public will be
give top priosity by BGE, the construction manager and the contractor. The key safety issues will

. be covered in the safely induction course, which each construction worker will be required to
attend before commencing work on the project, and in frequent tool box talks for the duration of
the project Procedures will be put in place for dealing with all hazards associated with the
project.

5.0 Reinstatement
General
Land Reinstatement o&

Land drains will be re-installed. : &\\ @

\ i -
The running track will be ripped to remeg'yoi\g@'\pactibn. Surplus sub-sail will be spread in the
working width, in agreement with the \{aﬁg@meﬂoccupier. Stones and debris will be removed.
The topscil will be replaced when ir@*s@ﬁble dry condition, in order to prevent compaction, and
spread evenly. \QOQ
O .
The stones wili be picked from (ﬁ‘é\ topsoil and the Iafnd will be reinstated to its original condition in
agreement with the landown&?oocupier. Pasture will be seeded with an appropriated mix and a
f selective herbicide will be used if required to control weeds. Arable land will be cultivated to the
o tandowner’s requirements and left fallow. : - :

>

In agreement with the landowner/occupier, fencing will be removed oni arable land but left in place
an pasture to prevent livestock entering the area until the re-seeded sward has grown.

All construction materials will be rempved.

The stone used for temporary roads, temporary fencing, gates elc. will ba offered to the
landowner/occupler for reused. If not required they will be removed and, if possible, sold for reuse
.-elsewhere. [f they cannot be reused the materals will be disposed of to a licensed facility.

Trees and Hedgerows

Felled trees will be replaced with native provenanced species. However, trees will not be planted
within 7m of the pipe centre line. All newly planted areas will be protected with herbivore proof
fencing. The newly planted areas will be maintained for two years after planting, and any dead
stock replaced. '

Arup Consulting Englneers issue No. 1 December 2001 Page 11 of 13

EPA Export 08-07-2014:23:47:00



(‘} Bord Gals Eireann

Hedgerows will be replanted, in an appropriate pattemn, with the original species mix, using either
container or bare root stock. Some additional hawthom plants may be included to aid rapid
establishment. Any damaged hedge plants in the criginal hedgerow will be pruned or replaced,
The newly planted hedgerows will be maintained, the weeds will be controlled and any dead
stock replaced for two years after planting. They will be protected by a double fence to prevent
damage to the young piants from livestock and rabbits. The fencing will be tied into the existing
hedgerow at either end.

Mayo to Galway Gas Pipeline

Other Field Boundaries

Stone walls will be rebuilt with the original stones, in the style and technique of the existing walls.
Earth bank field boundaries will be rebuiit to match the existing. Fleld boundaries which consist of
a combination of earth bank and hedgerow will be reinstated to match the existing.

Fences 'will be replaced, the type to match the existing, in agreement with the
(- \) landowner/occupier.

Areas of Exposed Rock
Boulders will be carefully replaced to match the surrounding rocky ground,
&
Waltercoursas <@
3

S
All reinstatement measures will be agreed with the r%éﬁoé@ARegional Fisheries Board.
N\

The any .flume pipes or temporary bridges ﬁ?&*gémmoved and the water courses will be
reinstated with the original bed and ban&\%ﬁ@ial. If there is insufficient original materia,
imparted material of similar type wiil be g@§

RO
At crossings of spawning or nursenP\ \ao)s the selection of bed material, and its placing, will be
done in agreement with Fisheries %\dgrd staff. If silt has been deposited on spawning beds during
the construction process it will Eg\?emwed by raking. ;
: e

Pools and other in-channel fgjatures will be reinstated to their original profile and condition.

( —J The banks will be re-farmed to the original profile. If required by the relevant Regional Fisheries
Board, boulders may be placed to stabilise the banks of some rivers, in order to prevent erosion,

The river corridor vegetation will be reinstatad according to the requirements of the relevant
Regional Fisheries Board. Newly planted river corridor vegetation will be protected with herbivore
fencing, and maintained, in a similar manner to the newly planted trees and hedgerows.
Ecologically Sensitive Araa at Glencullin and Other Ecologically Sensitive Areas

Stock proof fencing will be maintained in place for the length of time agreed with Dichas. The
reinstatement wiil be closely monitored, in co-ordination with the Dachas field ecologists and any
mitigation measures such as weed control and reseeding will be agreed with Dichas.

AGls

The boundaries of AG! sites will be planted with a screen of native species, using a mix of
species reflecting those present in hedgerows and woodlands in the vicinity of the AGL
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Bard Gals Eireann Maye to Galway Gas Pipeline

6.0

7.0

Roads

At road crossings temporary surfacing will be placed immediately on completion of the crossing.
After the fime period required by the County Council, the permanent surfacing will be laid. The
specification of the reinstatement and surfacing will be agreed with the County Council. Mayo
County Council requires a two year delay prior to laying the permanent surfacing. Galway Council
requires the permanent surfacing to be laid after one year.

Testing

Waste from pigging operations, typically debris such as mill scale, rust and weld splatter, will ba
collected and disposed of, off site, to a licensed waste disposal facility.

Water from pressure testing will be tested lo ensure it is not contaminated. It will be discharged
through filters and using break tanks, at localions agreed with the relevant Regional Fisheries
Boards and County Council. ;

Test operations, which could cause a noise nuisance, wili be undertaken only during normal
working hours and the contractor will liaise with local residents prior to these operations.

Post Construction &
éo
\(\
There will be ongoing fiaison by BGE with landownersloce plegé?\ A post construction survey will
be caried out with the landawners/eecupiers to confirm l@to(@ reinstaternent is satisfactory. Any
defects will be made good. G
: RN .
Monitoring of the reinstatement in sensitive !o%aﬁ% 8, as described above, will be undertaken in
consultation with Duchas. &
S5
s\ KN\
There will be maintenance of the repléhq@u'ees. scrub and hedgerows for two years following
completion, \5\(’
BGE has prepared a plan to @h%ond to an emergency or hazardous situation in any of its
pipelines. .

The BGE Pipeline Integrity Monitering System (PIMS), which will be in operation for the pipeline’s
lifetime, is an electronic system which moniters gas pressure, temperature and flow. The PIMS is
designed to detect any changes lo these parameters which could indicate a leak or hazardous
situation. If a leak is detected, the system will shut the block valves which will isolate the length
of pipe with the leak, thus minimising the leak.

The pipeline route is flown regularly by helicopter and the route is walked and inspected on the
ground. Any works or disturbance of the ground near the pipeline is investigated. A Pipeline
Integrity Gauge is used to inspect the intemnal condition of the pipeline at frequent intervals.

BGE will supervise any excavation work which has to be undertaken close to the pipeline.
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 3

O

¢ Proposals for system of collection and storage of any pumped water containing deleterious
substances, including concrete, separate from the surfuce drainage network and settlement
ponds, and to provide for its safe disposal,

Our understanding is that this request relates primarily to the use of cement binder to improve the
load bearing capacity of the peat. This response should therefore be read in conjunction with the
report submitted in response to Question 11, which discusses the risks associated with the
proposed use of cement for soil stabilisation. The general arrangements for intercepting any
contaminated water during excavation are described in Section 9.5.1 of Volume | of the EIS.
However, in the event that there are residual concerns relating to the general management of
‘deleterious substances’ we wish to point out that, in addition to the very comprehensive site
drainage management plans described in sections 2, 3 and 9 of volume | of the EIS, mobile
tankers with pumps will be provided on site. These will be located wherever “at risk’ operations
are being carried out close to drains or other open water features in order to capture any
accidental releases of both solids and liquids immediately. The tankers will then take the effluent
to a licensed facility offsite for treatment.

The flow of water in the site ditches will be impeded by localised temporary drain blocking
where required at the stabilisation works. Once drains are blocked, any fugitive cement particles
will adhere to the bottom of the ditch and will be immobilised. Consideration has been given to
the use of a perimeter ditch to intercept potentially contaminated water, but stabilisation will only
take place within a small area at any one time, thereforg, rendering localised containment
generally more effective. \{\é\)
&

The quality of water in the ditches will be monito@.&?ﬁs discussed in Section 3 of Volume | of
the EIS, any accidental spills of diesel or othegﬁgihds will be contained and removed and thus
will not enter the surface water drains. [f p S spill were to escape, the fluids would become
mixed with the surface water and wouldsfigw to the silt ponds where the contaminated water
could be retained. This water would tl'@’ béoeither pumped back for treatment on site or pumped
out into a tanker for delivery to an ﬁﬁ:\{&ime treatment plant.

o
5

S
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Shell E&P Ireland Limited

Response to Request for Further Information Volume 15 [tem 4

4. A map showing the location of the septic tank, the puraflo unit and the percolation area, in
relation to the Bellunaboy River, the Leanamore Stream and any tributary of the Glenamoy
River.

Map COR-AR-SD-RFI-001, attached, shows the location of the septic tank, the Puraflo unit and
the percolation area in relation to the Bellanaboy River, the Leanamore stream, the Glenamoy
River and its tributary stream. Due to the scale of map required to show these rivers and streams
and the terminal site, it is not possible to show detail of the layout of the septic tank, the Puraflo
unit and the percolation area on this map. Detail of the layout of the septic tank, the Puraflo unit
and the percolation area is shown on map COR-AR-SD-RFI-002.
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Shell E&P Ireland Limited
Response to Request for Further Information Yolume 1; Item 5

@

Ly

Full details of the proposed sewage disposal system, including any water-table and percolation
tests and the design of a suitably sized percolation area.

As stated in Volume | Sections 2.5.11 and 10.4.7 of the EIS, the proposed sewage disposal
system is a Bord na Mona Purafio Peat Filter System.

The very extensive site investigation undertaken on the site, included comprehensive
permeability measurements and water table level monitoring, as described in the EIS Volume 1,
Technical Appendix 1 Geology, Hydrogeology, and Global Stability Report, Section 8. Thus
percolation and water table tests. such as those specified in S.R. 6 “Septic Tank Systems
Recommendations for Domestic Effluent Treatment and Disposal from a Single Dwelling
House”, were not carried out. The site investigation indicated that there is a perched water table
in the peat and that the peat is relatively impermeable. For these reasons the Puraflo unit and
percolation area will be constructed on top of the existing ground surface. This is a standard
technique for use in these circumstances.

The percolation medium will be an imported medium loam soil, as specified by Bord na Mona,
O the manufactures of the Puraflo system.

The Puraflo sysiem works as follows:

e  Wastewater flows from the building into a watertight primary/septic tank. The solids
settle and the liquid eftluent flows by gravity to g\%umpl sump chamber.

* The liquid effluent is pumped intermitteptlyinto the Puraflo modules where it is
distributed evenly onto the biofibrous iﬁ ter.

* A combination of biological, chemj «ﬁd physical process treat the wastewater as it
filters down through the mcndule:s(\QQqé>~

e Treated liquid emerges froméﬂ?@ase of the Puraflo unit and is dispersed into the
percolation area (also calleq;@@&ishing filter).

<<0\ Q
While the anticipated staffing levc\l(?ﬁhe terminal during its operational phase is between 12 and
18 people per shift, the design ogf»?he Puraflo treatment system has been based on manning levels
for the terminal of 50 peoplé(ref. Section 2.4.3 of Volume 1 of the EIS, for further details).
Basing the design on these staffing levels provides a robust and conservative design.

The design loading criteria for the system is 60 litres of effluent per person per day and 30g BOD
per person per day. Based on 50 people, this means that the total mass of BOD produced per day
is:

50x30=1500¢ BOD/day

This figure is converted to a ‘Population Equivalent’ (PE) by dividing by 60g BOD/day, in this
case:

1500
Population Equivalent = 2—0 =25PE

This is conservative approach, as the typical occupancy of the terminal will be 12 to 18 people.

Each Puraflo module has a capacity of 2.5PE, therefore a total of 10 PUIEFHO‘IF;;OC]MES arerequired.. | . c . L
for the terminal site, { - LA

4 a——

f,__,,-' The percolation area is determined on the basis of the total volumg of effluent through the
system, in this case:

LTR.- DATED | FROM
PL
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 5

Total Flow = 50x 60 =30001/day

The percolation area will consist of a 1.2m depth of medium loam soil deposited above ground
level. This material has a percolation value, ‘T", of between 10 and 20seconds per 25mm. For a
percolation value in this range, Bord na Mona recommends that the percolation area size should
be based on a percolation of 501/m? of percolation trench. This requires that:

3000 _
50

Area of trench required = 60 m?

Each trench is 450mm wide and has a maximum permissible length of 20m, thus the number of
trenches required is:

Number of Trenches = L =6.667

(20x0.45)
The spacing of the trenches must be at least 2m, therefore the percolation area required is:
Percolation Area = 6.667 x{20%(2+0.45)) = 326.7 m?

Consequently, the percolation area that has been specified is 350m?.
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BUILDING PRODUCT CERTIFICATION
GERTIFICATE No. 99/0060

PURAFLO LIQUID EFFLUENT TREATMENT SYSTEM

Cl/SiB
IRISH =4 | 62.3) |
AGREMENT Bord na Ména, Environmental Division,

Newbridge, Co. Kildare, Ireland
Tel: 045-431201 Fax: 045-431647

Systémes de traitement des eaux residuaires
Abwasseraufbereitung

The Irish Agrément Board is designated by Government to issue European Technical Approvals
Irish Agrément Board Centificates establish proof that the certified products are ‘proper materials’ suitabie for
their intended use under Irish site conditions, and in accordance with the Building Regulations 1997,
The Irish Agrément Board operates in association with

the National Standards Authority of Ireland (NSAI) as the National Member of UEAtc.

2 g 4
R
PRODUCT DESCRIPTION: &°
This Certificate relates to Puraflo™ Liq%& Effluent

Treatment System. QOQ

MANUFACTURING AND MARKETING:

The system is manufactured and marketed by:
Bord na Ména Environmental Division,
Newbridge, Co. Kildare, Ireland.

H1

1.1 ASSESSMENT

In the opinion of the Irish Agrément Board (IAB), the
Purafio™ Liguid Effluent Treatment system is
satisfactory for the purpose defined above, and meets
the requirements of the Building Regulations 1997 as
indicated in Section 1.2 of this Certificate.

ART

CERTIFICATION

1.2 BUILDING REGULATIONS 1997
Requirements:

Part D - Materials and Workmanship.

The Puraflo™ Liquid Effluent Treatment System is made
of acceptable materials as indicated in Part 4 of this
Certificate.

N «

e

USE:
For the treatment of septic tank effluent from single
dwellings.

Part H - Drainage and Waste Disposal

H1 - Drainage Systems:

The Puraflo™ Liquid Effluent Treatment System is
easily integrated with new and existing septic tanks
constructed to meet Building Regulations requirements.

H2 - Septic Tanks:

The Puraflo™ Liquid Effluent Treatment System is an
aerobic system and is used in addition to a septic tank
fitted with an outlet filter system. The Puraflo™ Liquid
Effluent Treatment System can be used where septic
tank systems and their percolation areas are not
acceptable, or where sites do not comply with the
recommendations of 5.R.6.: 1991 Septic Tank Systems
Recommendations for Domestic Effiuent Treatment and
Disposal from a Single Dwelling House and/or where
septic tank percolation systems have failed.
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2 TECHNICAL SPECIFICATION AND CONTROL DATA
o
©

2.1 DESCRIPTION

This Certificate relates to the Puraflo™ Liqud Effluent
Treatment System. The system consists of a filter
system fitted to the outlet of the connected septic tank,
an effluent collecting chamber (sump), a pump and a
number of biofibrous media containing modules. The
Puraflo™ modules (Figs. 1a and 1b) are manufactured
from polyethylene. Each module utilises approx. 2.5
cubic metres of biofibrous media which is compacted
into 2 cubic metres. The efiluent from the septic tank is
evenly distributed over the surface of the biofibrous
media and percolates through the media before
emerging as a treated liquid at the base of the unit. The
treatment of the waste within the system is achieved by
a combination of physical, chemical and biclogical
interactions between the pollutants and the biofibrous
media. The system is designed to treat the waste water
from single dwellings with a tota! population of up to 156
persons using 2, 4 or 6 modules as required.

L X
- = O

Figure 1la: Purafio™ Module,
(Dimensions shown in Seclion 3.2.5) 6\

Septic Tank Outlet Filter

A special baffle filter similar to that illustrated in Fig. 2
is fitted on the outlet pipe from the septic tank to retain
solids.

Pump Sump & Pump Unit

The pump sump consists of a concrete or corrosion
free polyethylene sump (Figs. 3, 4, 5) fitted with a
submersible pump (0.30 kW rating, single phase)
with thermal overload protection. Effluent from the
septic tank flows by gravity to the sump from where
it is pumped via a 40-50mm (1.5-2 in.) pump line to
the modules containing the bicfibrous media. The
standard pump can cater for a head of up to 6
metres. An alarm float is installed in the sump and a
visual/audible warning unit is located in the dwelling
served by the system to alert the owner to pump
malfunctions.

i L

Figure 2: Baifle Filter

Effluent Distribution Grid

Septic tank effluent is
pumped out through holes
in distribution grid and
filters down through the
Biofibrous Media

Biofibrous Media

Broken Stone at
base of module

Figure 1b: Cutaway View of the Puraflo™ Module.

Inlet pipe

Treated effluent
discharges through
drain holes at base of modules

..._,_,y-"
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Figure 3: Standard Concrete Sump.
{Dimensions shown in Section 3 2 3}

Puraflo™ Modules

Biofibrous media is filled in layers into Puraflo™ modules
approx. 0.76m deep x 2.5m’ with a contained volume of
approximately 2m® of compacted biofibrous media.

Product Range

The Puraflo™ Liquid Effluent Treatment System is
supplied in combinations of Puraflo™ modules to suit
the following applications:

- Single house unit using two modules of total area 5m’
to serve a population of up to 6 persons.

- Single house unit using 3 modules of total area 7.5m°
o serve a population of up to 9 persons.

- Single house unit using 4 modules of total area 10m’

iy €5

®
Figure 4: Polyethylene Sump.

{Dimensions shown in Section 3.2.3)

&

($)
N |

%-

L O &

to serve a population of up to 11 persons. 0‘5? \F' 5. Bafile Wall S
; igure 5: Bafile Wall Sump.

- Single house unit using 5 modules of total area 12.5m’ Q\\}Q S {Dimensions shown in Sec!?on 323)

to serve a population of up to 13 persons. .&\oﬁ\(\éf
- Single house unit using 6 modules of total area g 2

. xS

to serve a population of up to 15 persons. Qé@\q 2.3 DELIVERY, STORAGE AND MARKING

2.2 PIPEWORK/ASSEMBLY &® The Puraflo™ modules are completed ready for

Pipework used for the manifold and di fibution
system is in accordance with BS 3505: 1986
Specification for unplasticised polyvinykéhioride (PVC-
U) pressure pipes for cold potable water and relevant
parts of BS 4346: Joints and fittings for use with
unplasticised PVC pressure pipes. A pump, a
sampling chamber (Fig. 6) and a PVC distribution
manifold complete the pipework assembly. All
electrical connections are completed on site.

Sample pipes
from modules

e

Y

Figure 6: Sampling Chamber.

delivery at the manufacturer's works. Off-loading of
each individual module must be carefully supervised
using chains, steel cables or lifting bars with SWL of
800kg and should conform with the requirements of
the Safety, Health and Welfare at work Act, 1989, The
manufacturer's instructions must be followed to avoid
damage to the modules during off-loading and
placing in the excavation. Suitable lifting equipment
must be employed.

The modules are labelled on the outside to indicate
the IAB identification Mark incorporating the number
of this Certificate.

2.4 INSTALLATION PROCEDURE

2.4.1 GENERAL

The Puraflo™ modules can be installed above or at
ground level depending on the height of the local
watertable or vertical separation requirements.

(i) For connection to a septic tank meeting the
requirements of the Building Regulations 1997,
and permitting the fitting of an outlet baffle
filter, a concrete (or polyethylene) sump is
installed adjacent to the septic tank as
illustrated in Fig. 7.
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(i} For connection to septic tanks not permitting the
fitting of an outlet baffle filter, a special concrete
sump is installed as illustrated in Fig. 8. This sump
is comprised of 2 chambers with the first chamber
designed to accommodate the outlet filter and to
provide for desludging.

Installation and the sequence of steps are detailed in
the manufacturer's instruction manual, must be followed
exactly.

2.4.2 SITE PREPARATION
Site Preparation is as follows:

{iy Septic Tank
For installations where a new septic tank is
required excavations to the necessary depth are
made to receive a septic tank conforming to the
requirements of the Building Regulations 1987
including all necessary blinding of the base to
ensure a uniform bearing support.

(i) Pump Sump
A suitable excavation is prepared downstream of
the septic tank to receive the concrete or
polyethylene pump sump.

Puraflo™ Modules

An area is prepared and levelled to create an even
surface on which to place concrete blocks and
lintels to support the modules.

(i)

Broken stone approx. 25-50mm is filled level with
the top of the concrete blocks and lintels over this &
area to a depth of 200mm approx.

Depending on site conditions, various desj
lengths of stone filled drain may be
extending from the stone base under thezgﬁ'b@ s

A pipe trench 450mm deep (rmmmumg\ﬁ’ 150mm
wide is excavated from the sump to tl%g‘modules
«Q
$)
{iv) Electrical Supply S
A trench 450mm deep {minimum) x 150mm wide is
excavated from power source to the sump for an

armoured cable electrical supply to the pamp.

{v} Disposal of Treated Effluent
The disposal route for the treated effluent will
depend on local conditions. Normally the treated
effluent is disposed of by soil percolation. The
materials in percolation areas are chosen and laid
as described in Section 2.4.8 of this Certificate.

2.4.3 PLACING AND LEVELLING OF MODULES

{y Using a lifting frame, the modules are positioned
carefully on the lintels. Each module is checked for
level when {itted.

(i) Effluent inlet pipes are checked for proper
orientation for connecting to the pump line.

2.4.4 INSTALLATION OF SUMP AND ASSOCIATED
PIPEWORK
{) The sump is fitted at least 0.bm from a new septic
tank ot at least 1m from an existing septic tank.

{iil) The septic tank outlet is connected to the sump
using a 110mm dia. pipe at a gradient of 1 in 100.

o‘

\

(iii} Backfilling is compacted around the sump below
the outlet pipe and the cable entry ensuring that
the material used for backfilling is free of stones
and material which could damage the sump. ﬁ

A pump line 40-50mm dia. is laid from the sump to
the modules.

(iv)

(v} The pump line is connected to the outlet from the
pump.

The pump line is connected to the manifold at the
modules.

(vi)

{vii) The manifold is placed in position and connected
by 40mm dia. plastic flexible pipes to the effluent
distribution grids in the modules.

2.4.5 CONNECTION OF ELECTRICAL SUPPLY

(i} The armoured cable from the power source to the
sump is placed unstretched in the bottom of the cable
trench. A 5 core Smm PVC SWA cable is used.

(i) The armoured cable is connected to the terminal
hox provided in the sump.

(iii) The control panel is installed. The power SUPPLY Qe

the control panel is taken from an independerﬁ }

MCB to avoid nuisance tripping to existing circuits.

The contrel panel has an ELCB fitted to protect the

pump and control system.

{iv) The@&ble from the sump is connected to the
aﬁfrol panel.

&&}é\ COMMISSIONING
The alarm float is suspended approximately 150mm
above the submersible pump.

(i) The pump MCB is switched off at the Puraflo™
panel.

} The sump is filled with clean water until the alarm
float lifts; under these conditions the alarm should
indicate a fault.

The pump MCB is switched on to restore the
power supply to the pump. With the pump
operating properly the alarm will switch off when
the water level in the sump drops below the IEV?]{'

specified in (i) above. )

(v) All pipe connections in the sump and at the
modules are checked for leaks.

2.4.7 LOCATION

The septic tank should not be closer than 7 m from the
dwelling served and should not be nearer than 20 m
from the nearest point of any other dwelling.

The Puraflo™ Liquid Effluent Treatment System and
septic tank should not be located in any area where
vehicles could traverse or damage them and provision
should be made for access for a tank emptying vehicle
and its equipment.

The separation distance from wells should be not less
than 20 m except in the case of very sandy soils or
gravels, where a minimum distance of 40 m should be
maintained. In all cases the percolation area should be
located down gradient of any nearby well. Where it is
not possible to locate the percolation area down_
gradient of any nearby well a sepazation distance of {

least 100 m, depending on percolation conditions, mu§r')
be maintained. If necessary a mound of top scil {of
appropriate characteristics) may be constructed to
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achieve the required 0.5 m minimum vertical separation
between the base of the Puraflo™ unit and the
seasonally high water table. Typical setback distances
for the Puraflo™ system are shown in Table 1 below.

Feature Minimum Setback Distances (m)
Treatment Modules | Percolation Area
Dwelling served 7 5
Adjacent dwelling 10 5
Site boundaries 1
Watercourse 3
Roads 1
Walls 3 1
Drinking Water Sources 20 20-100

Table 1: Recommended setback distances for various elements
of the Puraflo™ Liquid Effluent Treatment System.

2.4.8 TREATED WASTE WATER DISPOSAL
Treated waste water may be disposed of by either of the
following means:
(@) Sub-Surface Disposal:
The treated effluent from the base of the Puraflo™
Liquid Effluent Treatment System passes downwards

into a prepared area filled with 25-50mm approx. Percolation area (m?)

broken stone to a depth of 250mm. The extent of the

percolation area will be determined by the e Soil Group

population served and the subsoil type at the site in N

accordance with the recommendations in Tables 2a, P°p‘ﬂ“g<@h served | Group 1| Group 2 | Group 3 | Group 4
Zb and 2c. Percolation drains are constructed (see S ,é\“up 106 10 20 45 5
Fig. 9) adjacent to the Puraflo™ modules to make up oo

the required percolation area. Percolation drains, Qoé? 5> 6-11 15 30 60 95
400mr wide x 400mm deep (approx.) depending on $¥0 _

site conditions shall be filled to a depth of 250m51\%§‘é>~ 118 » 4 a0 L

with 25-50mm {approx.) broken stone and co @@\
with geotextile or other protective materialdfore
backfilling (to prevent the entry of silt).@‘w’s cal
subsurface disposal field is illustrated in Fi QQQ

(b} Alternatively the treated effuent caél&geocollected

and pumped to irrigation in whiclfcase a site
specific engineered design will be prepared.

Surface Water Disposal

Treated effluent from the base of the Puraflo™ Liquid
Effluent Treatment System can be discharged
directly or via a stone filled drain to receiving waters
{ditch or drain). If this option is selected a licence to
discharge to waters, (on a case by case basis) will be
required from the local authority to comply with the
Water Pollution Acts (1977-1990 incl. amendments).

2.4.8.1 GENERAL GUIDANCE FOR THE SIZING OF
PERCOLATION AREA

The required percolation areas for treated effluent are

derived from consideration of the effluent quality (e.g.

95% reduction in BOD and 99% reduction in faecal

bacteria) and the soil percolation characteristics.

Table 2a refers only to percolation characteristics. Table
Za should be regarded as guidance only so that water
logging of sites does not occur. For each site a test shall
be carried out in accordance with approved percolation
test procedures in order 1o confirm the suitability of the
percolation system (see section 2.4.8.2).

(c)

Different configurations of percolation areas are
acceptable. This also applies to sites where split
percolation areas are needed to obtain the
recommended total area.

Soil Classification Percolation
Soil Group Description Rate
1 Sand, gravels, loam sand Very good
2 Sandy loam, loam, sandy clay loam Good
3 Siity loam, clay loam, silty clay loam Moderate
4 Sandy clay, silty clay, clay Poor

Table 2a: Identification of soil groupings

2.4.8.2 PERCOLATION TEST PROCEDURES

A standard “T" test (or other approved soil percolation
test) is carried out by the developer/owner to identify the
soil group and measured percolation rate. The size of the
s0il disposal area required is based on the results of this
test used in conjunction with the physical properties of
the soil and the level of effluent treatment achieved. The
depth within the soil profile where this test should be
conducted will reflect the invert level at which the
effluent will be introduced to the soil. In the majority of
instances this will be within 30cm of the surface.

2.4.8.3 SOIL PERCOLATION AREA

Table 2b: Soil percolation area with Puraflo™ system in various
soil classification groupings.

24.84

The relationship between the ‘percolation area’,
reported in Table 2b and the 'linear pipe (m)' length of
percolation trench required is 1:1. In Table 2b the
figures can be expressed as m’ percolation area or linear
m of percolation trench. An actual length of 10m is
allowed within the prepared area beneath and
surrounding the Puraflo™ modules. Additional length
of percolaticn trench is installed by inserting drains of
up to 20m in length and a minimum of 2m apart.

2.4.8.5 MAXIMUM ‘LONG TERM' HYDRAULIC
LOADINGS

Maximum hydraulic loading I/m*/d

Soil Group

Group 1
135

Group 2
68

Group 3
34

Group 4

23

Tabhle 2¢: Maximum ‘long term’ hydraulic loadings applied to the
soil percolation areas in each soll group

2.5 COMMISSIONING

Commissioning will be carried out by Bord na Ména
Environmental Division personnel or their appointed
agents after installation is completed and all services
are connected.

s i ——
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r Sampling Chamber
Puraflo™Modules

Treated effluent
discharges through
drain holes at base of modules

S
S

=== Power line from house to pump ﬁD

4;% l—- Sampling Chamber
OOQ Puraflo™ Modules

' Trested effiuent:
discharges through
drain holes at base of modules

*T* piece on inlet pipe from septic tank — .

-
-
-
~.

S “~== Power line from house to pump

Figure 8: Single House Installation with Baffle Wall Sump. S:)
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r Puraflo™ Modules Banked-up Clay —l

SIDE ELEVATION

Concrete Block —]
Pre Stressed Lintel
Percolation Base _l r Sampling Chamber

FRONT ELEVATION
— Percolation Drain

L

4|
"‘,n;

Percolation drains may be vaned in
length. The actual configuration will
depend on site topography and sail
conditions.

®

Topsoil graded to top of modules
from adjacent ground level.

Existing T
| 500mm
Ground Level (from Module
! base)
~ L
SECTION THROUGH PURAFLO MODULE & PERCOLATION DRAIN Percolation Drain

Radiating Percolalion Drains to be installed
depending on site conditions.

Figure 10: Disposal for Site with High Water Table. (Drawing not to scale)

Puraflo™ Modules
Banked-up Clay —‘ r

Topsoil
Geotextlle Fabric [P

Broken Stone ——— | . . = S

Importad Suil—z

——1 T500mm
{from Module base)

~=— Open Drain
SECTION THRQUGH PURAFLO MODULE & PERCOLATION DRAIN

Figure 11: Disposal for Site with Poor Percolating Soil and Receiving Water. (Drawing not to scale)
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3 DESIGN DATA

3.1 GENERAL

The Puraflo™ Liquid Effluent Treatment System has
been designed to treat domestic waste water from up to
15 persons. It is suitable for installation at sites where a
septic tank and percolation system does not afford an
environmentally safe and acceptable means of
disposing of domestic waste water. Such sites include
those where the water table is high and where soil
types do not afford good petrcolation. To ensure
optimum efficiency the drainage of the premises served
must be checked to ensure that storm water from roofs
and paved surfaces does not discharge into the system.

The system is designed and installed in accordance with
the Puraflo™ Liquid Effluent Treatment System
Specifications. Due to the high quality effluent treatment
achieved (see Table 4, Section 3.2.10) the Puraflo™ Liquid
Effluent Treatment System may be installed close to
habitable buildings, as indicated in Section 2.4.7 subject
to any special requirements of the particular site.

The Puraflo™ Liquid Effluent Treatment System is

supplied with an alarm which will alert the owner 1o a DIMENSIONS {mm)

pump malfunction and this will enable corrective action

to be taken before overflow occurs. Details of corrective Sump type,, A B C

actions are contained in the Puraflo™ maintenance >

manual supplied with the unit. P°1Veg&@ne 1840 ey 480
Sostiete (standard) | 1480 880 500

3.2 DESIGN BASIS P

The Puraflo™ liquid effluent treatment system is supplied oég’ §Bafﬂe wall sump 1300 1440 380

in a modularised configuration. Daily waste wate S

loadings of up to 3.0m*d (equivalent to a population of\\dﬂﬁéf
persons) can be treated. Table 3 details the ra
populations served, the associated hydraulic gere ion
and the modular arrangement used in each case® Q*Q

&
Max. Population | Daily Flow | Puraflo™ No of
Served m'd’ {max) | required{m’} |Modules
6 12 5 2
g 18 75 3
11 22 10 4
13 26 125 5
15 30 15 6
Table 3: Modular configuration

DESIGN CRITERIA

Assumptions:

Hydraulic loadings 200 V/p/a*

Organic Loadings 60g BOD:/p/d

Solid Loadings 40g T8S/p/d

Max. Application rates (to the biofilter after primary
settlement)

Hydraulic loadings 240 Vm%d
Organic loadings average 72g BOD/m*/d
Solid Loadings average 24g TSS/m%/d

3.2.1 SEPTIC TANK

The Septic tank should meet the requirements of the
Building Regulations 1997. The septic tank should allow
for the fitting of an outlet baffle filter; otherwise the

baffle wall sump shown in Fig. 5 will be installed t

provide for the fitting of the haffle filter in the firs

chamber of this sump, while the second chamber acts
as the pump sump.

3.2.2 FILTER
An outlet baffle filter (see Fig. 2) is installed upstream
of the pump sump to retain solids.

3.2.3 SUMP

The sump used may be single chamber concrete, single
chamber polyethylene (Figs. 3 and 4) or a concrete
sump with baffle wall and baffle filter (Fig. 5) as
described in Section 2.4.1. Where the concrete sump
with a baffle wall is employed access via a manhole is
provided to facilitate desludging.

Pump sump dimensions are shown below with reference
to Figs. 3, 4 and 5.

)

3.2.4 Pump Unit and Electrical Installation

The irrigation pump used is of a standard
submersible type which can vary in size depending
on site conditions. It delivers a discharge volume of
0.2 to 2.0 V/s. against a discharge head of 1 to 6m. All
models are single phase 220-240 volt b0-Hz motor
with enclosures to IP 68. Effluent from the tank flows
by gravity to the sump from where it is pumped via a
40-50mm diameter pumping main to the bicfilter
modules containing the biofibrous media. A
visual/audible warning unit is installed to alert thr'}
owner to pump malfunctions.

The design and installation of the pump and electrics
are in compliance with 'The National Rules For
Electrical Installations’ {ETCI), published by the
‘Electro-Technical Council of Ireland'. (Docutnent no.
ET101/1991: A1/1997)

3.2.5 MODULES and MEDIA

The Puraflo™ modules (see Fig. 1) are manufactured
from high density polyethylene. A minimum of two
Biofilter modules shall be installed with dimensions as
shown below.

(i) Biofilter Module Dimensions, mm, are shown below
and jllustrated in Fig. 1.

DIMENSIONS (mm) L
Biofilter A B c D E W
Module
760 | 1185 | 1400 | 2180 | 1935
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(i} Fibre

The peat fibres consist of root residues of eriophorum
(cottongrass) plants extracted from bog peats.

Specifications of Fibres

Moisture content
Fines content (<5mm)

50-70% by weight
30% max.
(ii) Typical Physical Characteristics of Fibre Media

Loose density (range @50% m/c)
Organic matter content

110-140 kg/m’
>05% w/w
{anhydrous basis)

{iv} Typical Botanical Composition of Fibre Media

Fibre (eriophorum) 50% (v/v)
Humic materials 40% (v/v)
Sphagnum materials 10% {v/v)

(v) Typical Design Specification for Puraflo™ single

3.2.7 LIQUID EFFLUENT ANALYSIS

The pH, BOD and suspended solids (T.$.5.) concentrations
demonstrated in Table 4 will be attained within a few
weeks of commissioning. It is predicted that the stipulated
nitrate (NO.) and ammonia (NH.) values will be
consistently achieved over the lifetime of the biofibrous
media, currently estimated to be at least 10 years.

3.2.8 MONITORING SYSTEM ALARM

The installed electrical warning system will signal an
alarm to indicate impending flooding or failure of the
pump unit.

3.2.9 COMMISSIONING
Commissioning of the unit must include testing of the
alarm system and the completion of all safety checks.

3.2.10 MAINTENANCE SYSTEM
During desludging of the septic tank the sump unit
must also be de-sludged. Following removal of the

house system. sludge the pump should be hosed down and the
tesulting sludge removed from the sump.
PARAMETER SPECIFICATION The units should not be opened or the media disturbed.
. ! o Any such disruption of the media may result in
— bt ) channelling of the effluent or over-compaction leading
Compaction 50% to floodh\z\gf"
&
Depth of compacted media | 0.7m & @
000\ Table 4: Treated Waste Water Quality
Distribution of septic tank | - e arid &, >
effluent over modules ectangular pipe gri \§Q§§ PARAMETER CONCENTRATION
Q<
Minimum Number of ¢ H i -
BN pH (pH units) 5-8
modules per installation 2 modules &é’ O\“Q
= B.O.D. (mg/) <15
Total Hydraulic load {max.) | 3.0m/day (6 moduies)Qo‘ %\\q
=) T3S (mgh) <15
Total Organic loading {max )| 0900 kg/day 6\0
(septic tank and Purgfio™ System) NH:-N {mg/l) <5
0 630 kg/day (Bigfilter alone) .
(6 modules) E, Nitrate-N (mg/l) 20
Sample Chamber Tn all installations Total Coliforms elimination > 99.9%
Faecal Coliforms elimination >99.9%
3.2.6. BROKEN STONE *Pathogenic Bacteria Absent

The stone filter under the Puraflo™ modules and in the
drainage trenches is composed of 25-50mm approx.
broken stone.

*Including Salmonella spp, Shigella spp, Sulphide reducing
Clostridia, Staphylacoccus spp and Psudomonas aeruginosa




4.1 ENVIRONMENTAIL ASSESSMENT

4.6 SAFETY

-
4 TECHNICAL INVESTIGATIONS

The treated waste water from a number of working
installations has been comprehensively monitored for 18
months. The test results show that values stated for the
parameters listed in Table 4 are consistently achievable
over a range of operating conditions.

4.2 STRENGTH

The design and testing of the plant has been assessed
as satisfactory. The modules and sumps have adequate
resistance to handling stresses, the loads applied by
ground pressure and internal liquid loads.

4.3 WATER PENETRATION

The plant and modules with its pipe connections when
correctly installed will not allow seepage either into or
from the surrounding soil.

4.4 DURABILITY

The biofibrous media when installed, used and
maintained in accordance with the requirements of this
Certificate will have a life of at least 10 years. The
mechanical components of the system excepting
pumps will have a life in excess of 20 years.

Spent treatment media should be disposed of in
accordance with National Waste Regulations.

4.5 CLEANING AND MAINTENANCE

Q
All Puraflo™ units are inspected by Bord na gﬁéﬁ@&
{1i1)

personnel for their performance after one year appigK,
opetation and the effluent analysed. As part of roufine
maintenance the owner must keep the inlet §<ng§outlet
from the septic tank free from blockages an%\aesludge
the septic tank. The septic tank and the fifst chamber
of the two chamber sump (where thisodb ion is used)
should be desludged at least once per annum,

&

4 @6 including the methods adopted for quality control,
\

4.6.1 SAFETY OF PERSONNEL

The Puraflo™ Liquid Effluent Treatment System is
generally installed above ground level. All pump sump
covers are securely fixed, to prevent unauthorised access.

The treatment sysiem should be positioned, or marked,
or protected to prevent superimposed loading or
accidental impact by vehicles and underground electric
cables should be marked with warning tape

4.6.2 SAFETY OF SYSTEM

The Puraflo™ Liquid Effluent Treatment System has a
visual/audible warning device connected to the
pump/sump unit to alert the owner to malfunctions of
the pump.

4.7 TESTS AND ASSESSMENTS WERE CARRIED
OUT TO DETERMINE
- Watertightness

- Strength of covers, modules & sumps il

- Resistance of units to hydrostatic pressure
- Quality of treated effluent

48 OTHEl\})ﬁNVESTIGATIONS
(i) Exiggng data on the history of use of previous
iQsi\allations was assessed.

*.

o\@he manufacturing process was examined
and details were obtained of the quality and
composition of the materials used.

Site visits were conducted to assess the
practicability of installation.

{iv) A user survey and visits to established sites were
conducted to evaluate performance in use.

(v} No failures of the product in use have been
reporied to the IAB.

o

-

e

.

)
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PART

5.1 CONDITIONS OF CERTIFICATION

5.2

Q) 5.3

The National Standards Authority of Ireland {*NSAI")
following consultation with the Irish Agrément Board
("IAB"} has assessed the performance and method of
installation of the product/process and the guality of
the materials used in its manufacture and certifies
the product/process 1o be fit for the use for which it
is certified provided that it is manufactured,
installed, used and maintained in accordance with
the descriptions and specifications set out in this
certificate and in accordance with the manufacturer's
instructions and usual trade practice. This certificate
shall remain valid so long as:

{a) the specification of the product is unchanged;

{b) the Building Regulations, 1997 and any other
regulation or standard applicable to the
product/process, its use or installation remain
unchanged;

{c} the product continues to be assessed for the

quality of its manufacture and marking by
NSAI,

(d) no new information becomes available, which
in the opinion of the NSAI would preclude the
granting of the certificate;

(e) the product or process continues to be
manufactured, installed, used and maintained in
accordance with the description, specifications
and safety recommendations set out in this
certificate.

S

The IAB mark and certification number may

be used on or in relation to products/procesgss. o
respect of which a valid certificate exists®
certificate becomes invalid, the certifica Ider
must not use the IAB mark and cer& 1cation
number and must remove them fr@ products
already marked. 00

In granting this certificate, the NSAI makes no
representation as to;

54

5.5

oo\* i

o

Q"&
&

5.7

. 5 CONDITIONS

{a) the presence or absence of patent rights
subsisting in the product/process; or

{b) the legal right of the certificate holder to
market, install or maintain the product/process;
or

(c) whether individual products have been
manufactured or installed by the certificate
holder in accordance with the descriptions and
specifications set out in this certificate.

This certificate does not comprise all installation
instructions and does not replace the
manufacturer's directions or any professional or
trade advice relating to use and installation which
may be appropriate.

Any recommendations contained in this certificate
relating to the safe use of the certified product or
process are preconditions to the validity of the
certificate. However, the NSAI does not certify that
the manufacture or installation of the certified
product or process in accordance with the
descriptions and specifications set out in this
certificate will satisfy the requirements of the
Safety, $ealth and Welfare at Work Act, 1989 or of
any@her current or future statute or current or
N

re common law duty of care owed by the
anufacturer or by the certificate holder.

The NSAI is not responsible to any person or body
for loss or damage, including personal injury,
arising as a direct or indirect result of the use of
this product or process.

Where reference is made in this certificate to any
Act of the Oireachtas, regulation made thereunder,
statutory instrument, code of practice, national
standards, manufacturer's instructions or similar
publication, it shall be construed as reference to
such publication in the form in which it is in force
at the date of this certification.

THE IRISH AGREMENT BOARD

This Certificate No. 99/0060 is accordingly granted to
Bord na Ména on behalf of the Irish Agrément Board.

Date of Issue: 02 June 1995

Signed: i“’:"’b m

Director of Standards, NSAI

Readers may check that the status of this Certificate
has not changed by contacting the

Irish Agrément Board,
NSAI, Glasnevin, Dublin 9. Ireland.

Telephone:

(01} 807 3800.

Telex: 32501.
Telefax: {01) 807 3838.

Re-printed Feb. 99
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®) 6. Submit a map outlining phosphate hot-spots, quantities of contaminated material,
details of the unalysis of the occasional occurrence of high levels of phosphorous
detected in peat samples on the site and proposals to deal with the same including
disposal. The format of the response shall include a comparison between the total
concentrations (above background levels), that may theoretically, result from the
development works and other land use activities that regularly occur in the area
e.g. afforestation, clearfelling etc

Phosphate Results in Soil

Seventeen phosphorous sample points were located within the footprint of the
terminal site. The samples were tested using the UKAS accredited method
(Molybdate Reactive Phosphate Method). This allows the determination of leachable
orthophosphate (leachable means phosphate that is able to be washed from the soil by
percolating rain or ground water). The results obtained indicate that leachable
orthophosphate concentrations in near-surface samples (ground level to 0.15m depth)
& are typically less than 50mg/l with the exception of an isolated area within the
b northeastern part of the terminal footprint, where the maximum reported leachable
orthophosphate concentration was 219mg/l. 1t should be noted that the peat in this
location is exceptionally dry and less than Im thick. The average concentration of
leachable orthophosphate within the terminal footprint at shallow depths (surface to
0.15m depth) was 30.4 mg/l, and the minimum reporigd concentration was less than

Img/l. ¢

Thirty-six samples were also taken outsid dtfﬁa terminal footprmt to the east and
north. At shallow depth (surface to — OQ@% epth) the maximum reported leachable
orthophosphate concentration was l . However, this was in an isolated area,
and the concentrations were gene doelow 50mg/l, with the average concentration
at this depth reported to be 28. 9 K'These areas will be left undisturbed.
O

Orthophosphate concentrahog@:lecrease significantly with depth. Between 0.15 and
0.30m depth, the maximyfi reported leachable orthophosphate concentration was
74mg/l, with an aveg#‘leachable orthophosphate concentration of 5.8mg/l. At
greater depths (up to‘5.1m depth) reported leachable orthophosphate concentrations
decreased to below 5mg/l at all sample locations. The results of the leachable
orthophosphate concentrations in peat samples are summarised in Table 6.1 below
and are presented graphically, as contour plots. Two contour plots have been
produced; the first is for the shallow samples (surface to 0.15m depth) and the second
is for the next sample depth interval (from 0.15m to 0.30m depth).

2
|

o
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Sample

Location Depth Max"P Conc. | Min ll’ Conc, Av.P Conc.
interval {mgfl) (mg) (mgfl)

Terminal Footprint 0.00-0.15 219 1.0 304

Terminal Footprint 0.15-0.30 310 1.0 58

North east of Temminal Footprint | 0.00-0.15 130.0 2.0 28.9

North east of Terminal Footprint | 0.15-0.30 74.0 1.0 1.6

All 0.00-0.15 219.0 1.0 294

All 0.15-0.30 74.0 1.0 8.7

Al 0.00-0.30 219.0 1.0 19.7

'l'able1 6.1 - Summary of Leachable Orthophosphate Concentrations at the Terminal
Site.

The principal source of the orthophosphate in the near surface peat samples is
considered to be rock phosphate which was used as a fertiliser when the site was
under the control of An Foras Taluntas (Department of Agriculture) and Coilite from
1955 onwards. During this time the site was used as 15%&[ land experimental station;
rock phosphate was applied as a fertiliser in orqgﬁg to undertake research into its
effects on the growth of plants such as coni@ks@nd for other agricultural purposes.
The presence of the elevated leachable o {‘%@sphate concentrations in certain parts
of the site may be explained by the fadt ¢hat these areas were located where rock
phosphate was more recently appli art of the research programme. Another
possible source for some of the elevgied concentrations may be from the ring cattle
feeders which were present on.¢ ite until recently. It is important to note that rock
phosphate is commonly used\ an agricultural fertiliser on peatland sites in Ireland,
where it is often applied at aé,\r%ﬁe of 350kg per hectare.
3

RSK ENSR is unawarg of any legislative standards or guideline values relating to
leachable concentrations of phosphates in Irish peatland soils.  However,
orthophosphate impact to surface watercourses from phosphate-impacted soils is
widely recognised as being a major concern in certain parts of Ireland, because it can
lead to eutrophication of lakes and rivers. The principal migration pathway via which
orthophosphate typically impacts surface watercourses is via surface runoff. This is
because below the upper 0.3m of the peat (known as the acrotelm}) the permeability of
the peat is typically very low, of the order of 1x10” m/sec. Experiments undertaken
by Minerex Environmental Ltd. (MEL) and have shown that the average permeability
of the peat at the terminal site, below a depth of approximately 0.3m, is 1.05 x107
m/sec. The permeability of the peat in the upper 0.3m is typically much higher at
approximately 1x10® m/sec. This results in a preferential lateral flow on, within and
along the base of the acrotelm.

Based on the coefficients of permeability, and the preferential lateral flow of the
phosphate in surficial peat horizons, it has been estimated by MEL that it would take
phosphate at a point X at the base of the acrotelm peat 5000 days (or 13.7 years) to

The above data is presented in detail in the Minerex Environmemtal Limited (MEL) Report entitled *Groundwater and Subsoil

Investigations at the Bellanaboy Bridge Terminal Site”, Volume 1 of 2 = Text, MEL doc. Ref. §322-1286 (Final}.doc. dated April
20402.
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reach a receptor 50m away from the terminal site. The flux rate of lem per day used
by MEL is likely to be generous due to factors such as retardation, leakage, ion
exchange and in-homogeneity. A more realistic flux rate of approx Imm/day may be
more realistic, in which case it would then take 137 years for the leachable phosphate
to reach the receptor 50m away from the terminal site, It may therefore be concluded,
that the phosphate in its in-sifu state is practically immobile. This is demonstrated by
the surface water quality monitoring data for phosphate in surface water courses in
the vicinity of the terminal site, as discussed below.

Phosphate Results in Water

Guidance on acceptable concentrations of phosphorous in surface watercourses in
Ireland is provided by SI 258 (1998), commonly known as the “Phosphorous
Regulations”. This indicates a maximum limit for orthophosphate in river waters of
0.05 to 0.07 mg/i, and 0.02 to 0.05 mg/l in lake waters (drains and other standing
water bodies (ponds, pools, etc.) are not included in these regulations). In view of
this, it is important to ensure that runoff waters from phosphate-impacted sites do not
result in concentrations of phosphorous in surface watercourses exceeding the above
limits. . The proposed development works include mitigation measures such as flow
retardation and settlement ponds (into which all site drainage will flow) with an iron
oxide mesh in order to reduce dissolved concentrations of phosphorous in runoff
waters, if necessary.

Water quality data has been obtained from sampling\dﬁ'fations adjacent to and in the
vicinity of the terminal site. The data is summarised’in Table 6.2 below and indicates
that the maximum reported phosphate conc@\}(ﬁions in surface watercourses in the
vicinity of the site are all well below the &ﬁgﬁ noted above. The only exceedence of
the limits was for Drain 22 that had a@%&ﬁnum reported phosphate concentration of
0.131 mg/l. S &

A
In view of the above the sitgfi\ﬁt considered to pose a risk to nearby controlled
waters in its current state, be‘ézgjﬁe there has been no attributable, measured impact on
nearby surface watercoursess Table 6.2 also includes surface water quality data taken
from other agricultural/fgi?estry sites in Ireland. It highlights the fact that surface
water quality in otherciteas is significantly poorer than that identified in the vicinity
of the terminal site. Overall the quality of the water at the monitoring sites detailed in
Table 6.2 in the vicinity of the Terminal site is considered to be very good with
regards to reported phosphate concentrations.
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- Phosphate
Site Cone. Location
_(mgny’

Sites in Close Proximity to Proposed Terminal Site

Lake Qutlet 0.0037 Sites in the vicinity of the proposed terminal

Glencullen River 0.00305 Sites in the vicinity of the proposed terminal

Glenturk River 0.00734 Sites in the vicinity of the proposed terminal

Bellanaboy Br. 0.0181 Sites in the vicinity of the proposed terminal

Muiningaun R. 0.0108 Sites in the vicinity of the proposed terminal

Drain 16 0.0321 Immediately adjacent to the proposed terminal

_Aghoos R | 0.00733 Sites in the viginity of the proposed terminal

Drain 22 | 0.131 Immediately adjacent to the proposed terminal

Drain 62 | 0.0165 Immediately adjacent to the proposed terminal

Glenamoy Br. | 0.0118 Sites in the vicinity of the proposed terminal

Other Sites Within Agricultural/ Forestry Areas

Cowlands 17 Johnstown Castle Research centre

Warren 1 4 Johnstown Castle Research centre

Warren 2 8 Johnstown Castle Research centre
Water samples taken from a stream in the River Dripsey

D1 11 Catchment, on a famm near the village of Donoughmore,
Co. Cork, Ireland
Water samples taken from a stream in the River Dripsey

D2 4.4 Catchment, on a farm near the village of Donoughmore,
Co. Cork, Ireland

Table 6.2 - A Comparison of Phosphate Concentrations in Streams and Drains in
the Vicinity of The Terminal Site, and Background Concentrations at Streams and
Drains Within Farmland in Ireland.’ &

N

Y\&é
General Considerations Relating to the Pr%go%e’f Development
SO

The attached contour plots show the dis@ﬁlﬁ‘)\n of elevated leachable orthophosphate
concentrations within the footprin{&%\ﬁythe terminal site. It is estimated that
approximately 40% of the peat to¥ moved from the terminal site as part of the
proposed development, from.\ e to 0.15m below ground level (bgl), and
approximately 5% of the peqb‘tQ\i‘Bb removed, between 0.15 and 0.30m bgl will have
elevated leachable onhOphog\pﬁ%te concentrations,

X
Section 8.6.1 of Volun@%\the EIS states that the proposed terminal will involve the
excavation of approximately 450,000m* of peat, and about 200,000m’ of mineral
soils, terrace deposits and weathered rocks, over an area of 113,000m* within the
footprint of the main terminal building.

The total volume of peat with elevated leachable orthophosphate concentrations is
approximately 7627.5 m’ (6,780 m® from surface to 0.15m bgl and 847.5 m’ from
0.15 to 0.30m bgl). This constitutes only approximately 1.6% of the total volume of
peat to be excavated, and 1.1% of the total volume of all materials to be excavated
(including peat and mineral soils). It will be removed from site sequentially over a
time period of circa 5 months and will not be taken off site en bloc.

Furthermore, the majority of the peat to be excavated that shows elevated leachable
orthophosphate concentrations is present in the driest areas of the terminal site. When
this peat is excavated and stored prior to removal to Srahmore, very little free water is
likely to leach from it. Excavated peat will be stored for a short period at the terminal
site (see Section 3, Volume 1 of the EIS) prior to removal from site to allow any free

* These values represent maximum recorded concenirations

! Source: Teagase Synthesis Report, Quantification of Phosphorous Loss From Soit To Water
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O water to drain off. The stored material will be covered with waterproof sheeting in
periods of high rainfall.

In view of the above, it is considered very unlikely that the excavated materials
removed from terminal site will impact on the water qualities of Carrowmore Lake
and its in-flowing water courses or to the water environment at the Bord Na Ména
peat reception site at Srahmore.

O
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O

7. Details of site drainage of terminal and silt control measures proposed at the various stages
of construction and peat excavation. A clear and detailed map of the existing site drainage,
and of the site drainage works and silt ponds proposed at the various stages of construction
and peat excavation, should be provided.

The proposed site drainage and silt control measures, at various stages of construction and peat
excavation, are described comprehensively in the planning application documents.

Section 3 of Volume 1 of the EIS, contains a comprehensive description of the proposed site
drainage and silt control measures, at various stages of construction and peat excavation. In

particular:
»  The upgrading of the existing land drains is described in Section 3.4.6 and Figure 3.2,
»  The settlement ponds are described in Section 3.4.7
*  General drainage of the area of excavation is described in Section 3.5.5
*  The sequence of peat removal and related drainage issues are described in Section 3.5.6 and
- illustrated in Figures 3.4, 3.5, and 3.6
<. ) * The drainage mitigation measures during the construction phase are described in Section
9.5.1

The Technical Appendix 3 (Site Drainage Report) to Volume 1 of the EIS describes all aspects of
the proposed site drainage, including during construction. [gﬁ'nicular:
N

¢ The surface water drainage is described in Sectip " with Section 2.1 presenting the design
parameters and Section 2.2 presenting R escription of the drainage during the
construction phase. Drawings COR—Q&:@S—OOS and COR-AR-SD-006 show the site
drainage during the construction ph:{sé)@ﬁd Calculations 1, 2, and 3 provide the design
calculations for the site drainage dugix? e construction phase.

® The settlement ponds are desc{i&g n Section 4, with Section 4.1 presenting the design
parameters and Section 2.2 @ésg’hebing the operation of the settlement ponds during the
construction phase. Drawin EOR-AR-SD-003 shows the construction phase operation of
the permanent and ﬁel;fgtling ponds. Calculations 6, 8, and 9 provide the design
calculations for the consigtiction phase operation of the permanent and field settling ponds.

* The drainage of the site during the early stages of construction is described in Section 5.

Qw"\r In addition to the proposed drainage works, drawings COR-AR-SD-005 and COR-AR-SD-006
show the existing site drains, and also show how the existing site drains will be modified at
various stages of the construction and peat excavation,

Three additional drawings are attached:

* Drawings COR-AR-SD-RFI-003 and COR-AR-SD-RFI-004 are based on drawings COR-
AR-SD-005 and COR-AR-SD-006, which were part of Technical Appendix 3, Volume 1 of
the EIS. The temporary, pumped drainage measures for the faces of the excavation, which
are described in Section 3.5.6 of Volume 1 of the EIS, are shown on drawings COR-AR-SD-
RFI-003 and COR-AR-SD-RFI-004, in addition to the information in the original drawings.

¢  Drawing COR-AR-SD-RFI-005 shows the drainage layout and details when the excavation
and peat removal operations have been completed.

AN EORD PLEAKALA
TIME D

L 4 3 1 MAY 2004

LTR.- DATED
= ___FROM____I__
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Shell E&P Ireland Limited

Response to Request for Further Information Volume 1; Item 8

8. Baseline physico-chemical data on water quality conditions in and around the site.

The enclosed report provides a summary of the baseline physico-chemical data on water quality
conditions around the site. Sampling locations are also shown.
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Response to Request for Further Information
O Shell E&P Ireland Limited Physico-Chemical Data

1 Introduction

The information provided in this repont summarises the water quality data which were collected from water courses
both within the boundary of the terminal development site (Drains 16, 22 and 64), and in the vicinity of it (various
streams and rivers). The data summarised were produced from monthly surveys carried out between June 2001
and May 2002. It should be noted that sampling of the drains was introduced in the middle of that period, and
therefore a full year's data do not exist for those sites.

Table 1 summarises the number of samples taken from each of the locations, and Figure 1 shows the locations of
those sites.

Table 1: Numbers of samples taken at each survey location

[Lacation Location Name No. of samples/site

Ref.
Site 1 Lake outlet 12

o Site 2 Glencullen River 12

e Site 3 Glenturk River 12
Site 4 Bellanaboy Bridge 12
Site 5 Muingingaun River 12
Site 6 Drain 16 7
Site 7 _Aghoos River 12 &
Site 8 Drain 22 7 &
Site Drain 62 5 &
Site 10 Glenamoy Bridge 12 o&i@
N
SN

it should be noted that the regulations against which @f‘\ i \s have been compared are not applicable to all sites, in
panticular the drains (sites 6, 8 and 9) are not canSidéred “otic” (flowing). Comparisons of data from the drains
against the regulations are therefore provided fgﬁl’]\l ation only,
& o®
O
O
&

&

—_—

“  RSKENSR 1
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Response to Request for Further Information
Physico-Chemical Data

Shell E&P Ireland Limited

Figure 1: Locations of sampling sites in and around the proposed Terminal Development
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Response to Request for Further Information
Shell E&P Ireland Limited Physico-Chemical Data

2 Comparison of Field Data Against Requlatory Values

A short commentary on the comparison of survey data against regulatory values is provided beneath each of the
following tables.

In several cases the average values reported in the tables are prefixed with a "less than” sign (<). This is because
when readings were provided by the laboratories some samples were shown to contain less of the parameter
measured (the ‘analyte’) than the detection limit for that parameter. In those cases, the detection limit was used to
calculate the average. Thus, where the average is prefixed with “<", a worst case average has been calculated {as
the true concentration of the analyte may have been much lower than the detection limit).

There are also a number of points where the average is prefixed by “<", but the minimum value does not have the
same prefix. This is due to an improvement in detection limits for that particular analyte during the twelve months
of sampling {i.e. if in June 2001 the detection limit was 0.05mg/ for nitrite, and a sample contained less than that,
the reading used in the “average” calculation would be 0.05, resulting in a “less than” prefixed average. However,
if later in the year the detection limit improved to 0.01mg/, we may have achieved a positive reading of 0.02mg/,
which of course is lower than the original detection limit.

RSK ENSR a
P40036/DJS/03/10/1_8 RevOl
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Response to Request for Further Information
Shell E&P Ireland Limited Physico-Chemical Data

3 Comparison to Standards

In this section, the data presented in Section 2 is compared to the standards in the Salmonid Waters
Regulations, EC Drinking Waters Regulations and the Phosphate Regulations.

31 Salmonid Waters Requlations

It can be seen from Table 15 below, and the specific tables in Section 2, that under the Salmonid
Walers Regulations, all sites sampled failed on at least one parameter, with the exception of
suspended solids. Specifically:

Temperature - all sites fail with the exception of drains 22 and 62;

pH - all sites fail on the lower limit with the exception of the Lake Outlet {no sites fail the upper
limit);

suspended solids - all sites fail;

dissolved axygen - all sites fail except the Muingingaun River and the three drains (no data for
drains during warmest months of the year);

* nilrite — all sites fail;
» {olal ammonium — only Lake Outlet, the Glencullen and Gienturk Rivers and Drain 62 pass.

Table 15: Summary of site failures against the Salmonid Waters Regulations

o o & @
iy g | & & g
2 |5 |& LES = b
- (B |2 [9 O g @
o e o YR oy [ oy
[
S 2 x S & © o o =
o = 5 K \\ e — g ('] w E
- o £ IS |2 c o c c g
) < e (\Q E ‘" £ ‘" ‘m G
] -_— "";\}o }0 3J [ =] ot = —
L S0 &S0 =2 10 1< 1o lo |0
Temperature Rk
pH QO\ w\‘\\\b
Dissolved Oxygen St
Suspended Solids —
Nitrite e
Ammonium O
Key:
| [ Fail |

3.2 EC Drinking Water Requlations

All sites passed the EC Drinking Water Regulations limits for conductivity, nitrite and nitrate, but all
failed on pH (failures all of the lower limit) and ammonium ( Table 16}.

ASK ENSR 16
P40036/0JS/03/10/1_8 RevOt
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Response to Request for Further Information
Shell E&P Ireland Limited Physico-Chemical Data

Table 16: Summary of site failures against the EC Drinking Water Regulations

LLake Qutlet
Glenturk River
Bellanaboy
Muingingaun
River

Aghoos River

Glencullen
Bridge

River
Drain 16
Drain 22
Drain 62
Glenamoy
Bridge

pH

Conductivity

Nitrite

Nitrate

Ammonium

Key:
[ TFai |

3.3 Phasphate Bequlations

With regard to the Water Quality Standards for Phosphate Regulations, there is no pass or fail as such;
the waters are graded on their phosphate content. All sites wilh. the exception of Drain 22 were
classified as unpolluted, whereas Drain 22 was classed as segphsly poliuted under the Regulations
(Table 13). &

S
&
It can be seen from the above that the existing enyifonient in the vicinity of the terminal, and the
natural and anthropogenic activities that have occ d nd are occurring, in the area, currently cause
the waters in the rivers and drains to be outside t@fé\ iinits for the Directives described above.
&\0‘\0@‘
r
VEY
<<0\ \\\\Q)
R
O
\0
&
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Shell E&P Ireland Limited
Response to Request for Further Information Yolume 1; ltem 9

O

9. Information and proposals to address the possible impacts of free water from excavated peat
on water guality, including pH and loading of humic and other acids.

The excavation and windrowing of the in sitie peat at Bellanaboy, for the purposes of shedding
free water, will lead to the production of drainage water. The proposed technique for shedding
this free water is widely used by Bord na Mdna and typically reduces the water content from 93-
95% by weight to 82-87% by weight (see Appendix B — Bord na Modna Investigation into the
Handling of Raw Peat).

However, due to the well-drained nature of the peat at the Bellanaboy site, the quantity of free
waier has already been considerably reduced. Consequently, there will be relatively small
volumes shed and no substantial alteration to flow patterns from the site following the excavation
and windrowing of the peat. The effect of rainfall events on water levels has been monitored,
and it is considered that the impact due to the increased water during a rainfall event would more
than mask the input of the small volumes of drainage water from the windrowed peat,

The design for the drainage system is based on a 45mm/hr rainfall event, which is more than
Q h) sufficient to cope with silt-removal and storage of storm water draining off the peat. Temporary
) and permanent drains are to be installed during construction to collect rainwater runoff and
groundwater. These will discharge to the settlement ponds. The ponds have been designed
specifically to allow suspended particles to settle out. Humic acids are soluble (except below a
PH of 2, which is not the case at Bellanaboy), so they will remain in solution, rather than settling
out with the sediment. The settlement ponds will provid@ﬁ' more than adequate buffer for any
minor differences between the quality of the water releas¥d from the peat, and that present in the
drains from other sources. Furthermore, only peat vation will be a gradual process and the

disturbed ground will be a small proportion of 583’@/ ole.

SN

The drainage system has been designed gn sympathy with the local aqueous environment
(rainfall, surface water runoff, hydrol @i‘ﬁl hydrogeology) and the runoff from the terminal site
will be managed in order to minimjge thg impact and not significantly alter the flow. Water from
the ponds will be released in a grﬁii@? and controlled manner, minimising erosion damage in the
receiving watercourses. Watc;@i‘nty at the outlet from the settlement ponds will be monitored.

The settlement ponds willSbe managed in line with a procedure that forms part of the
environmental management system for the site, during construction and operational stages.

Widespread monitoring has been carried out at the site, and has shown that pH fluctuations are
almost entirely absent in site drains and receiving waters. The addition of a relatively small
volume of drainage water from the cut peat will not significantly alter this. Bord na Ména’s
experience of monitoring drainage discharge from industrial peatlands indicates that such run-off
is also mildly acidic with pH typically 7.5. This has never been an issue either from a
compliance point of view with regard to Bord na Ména's IPC Licence No 505, or in terms of
complaint from any relevant Authority.

It should be noted that the physico-chemical properties of the water seeping from the peat and the

groundwater are similar. It is therefore considered that there will be no significant change to the
receiving water quality with respect to pH or humic acid concentration.

o
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Shell E&P Ireland Limited Volume [; Item 10
Response to Request for Further Information

10.

A schedule of sensitive periods for wildlife when construction works on the terminal should cease
or be curtailed (these are referred to in the EIS but are not specified).

General

As a result of field surveys and consuitations carried out to date, and in view of the habitat types
present in the areas of the site which will be subject to impact by construction activities, the
indications are that it is unlikely that any seasonal constraints will apply.

There were some marginal dense scrubby areas where the density of the vegetation prevented a
thorough search of the undergrowth and ground surface, and so might have obscured mammal
resting places present — including “previously unidentified” badger setts and otter holts. For this
reason the clearance of vegetation and earthworks will be monitored during construction to ensure
that best practice is maintained at all times and, in the eventuality of a sett or holt being found, then
the mitigation measures set out in Section 6.7 of Volume 1 will be implemented.

In the case of bird species, a pre-construction breeding bird survey will identify which species are
breeding in the construction areas of the site. The habitats present indicate that, assuming the pre-
construction mitigation measures as set out in Chapter 6 are implemented, then breeding birds are
unlikely to impose any seasonal constraint in the construction areas.

It is noted that a query has been raised in the context of the\g&len Harrier (Circus cyaneus) - an
Annex | species under the Birds Directive, This species hagbeen observed flying overhead on a
number of occasions during field surveys from 2001 to §003. The Hen Harrier nests in leggy
(mature) heather or young plantation on moorland béatﬁr moor). Neither of these habitats occurs
within the areas that will be affected by construc;j%g\cfe. the terminal footprint or the construction
laydown area. The vegetation ground layer of \gl@émmature plantation in the construction laydown
area comprises wet rushy grassland which is Sninated by very tall Soft Rush (Juncus effusus) -
visible in Plate 6.4 - which is similar in gémgosition to that present on the terminal footprint (Plate
6.1). In addition, it should also be ndi that the habitats present on those areas of the site which
will be affected by construction a’r@@ﬁt suitable nesting places for the Corncrake - Crex crex
(Annex 1 species). 6\00
3
&
oy

Conclusion

The attached table summarises the concerns and criteria upon which the need for implementation
of mitigation measures for each species will be assessed, and indicates the seasonal constraints for
these species in the unlikely event of there being an issue.

Seasonal vulnerability (constraints) will apply only in very limited circumstances — please refer to
the summary table below.

Finally, it is considered that if preconstruction measures including: breeding bird surveys and the
monitoring of vegetation clearance; along with - where necessary - the implementation of
recommended measures as set out in Chapter 6 of the EIS and in the table below; then there is no
reason to expect curtailment or delays during construction.

r

I\:i i;u: v o :;&LJ\
TIME =
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Shetl E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 11

O

11 Information on the possible impacts on water quality, aquatic ecology and surrounding
peatlands arising from the use of the highly alkaline lime/cement binder to comparatively
small parts of the site. The information should include technical information and
assessmenis to support the use and appropriateness of this method of peat improvement in
this location.

A report on the proposed peat improvement works is provided . The proposed peat improvement
works will have no impact on the quality of groundwater or surface waters, or their associated
ecosystems, outside the Terminal boundary.
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RSK ENSR Environment Ltd. (part of the RSK ENSR Group) has prepared this report for the sole usc of
the client, showing reasonable skill and care, for the intended purposes as stated in the agreement under
which this work was completed. The report may not be relied upon by any other party without the cxpress
agreement of the client and RSK ENSR. No other warranty, cxpressed or implied is made as to the
professional advice included in this report.

Where any data supplied by the client or from other sources have been used it has been assumed that the
information is correct. No responsibility can be accepted by RSK ENSR for inaccuracies in the data
supplied by any other party. The conclusions and recommendations I this report are based on the
assumption that all relevant information has been supplicd by those bodies from whom it was requested.

No part of this report may be copied or duplicated without the express permission of RSK ENSR and the
party for whom it was prepared.

Where ficld investigations have been carricd out these have been restricted to a level of detail required to
achieve the stated objectives of the work.

This work has been undertaken in accordance with the Quality Management System of the RSK ENSR
Group.

RSK ENSR |
P40036/DJS/03/10/1_11 Rev01
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1 Introduction

11 Background

This document provides supplementary informalion about the soil stabilisation works outlined in Volume 1 of the
Environmental Impact Statement for the proposed Bellanaboy Bridge Gas Terminal and associated Srahmore Peat
Deposition Site {(Shell, 2003). Stabilisation is proposed for areas of peat and associated soft soil materials at the
praposed Bellanaboy Bridge terminal site.

Peat is a low density, low strength and high water content soil. As a resull, trafficking vehicles on peat and
construction in peat is extremely difficult. Shell E&P Ireland Limited (Shell) therefore proposes to increase the
strength of the peal and associated soft soil materials through a process known as soil improvement or
stabilisation. The areas proposed for stabilisation are some of the site access roads, temporary works areas and
around the settlement ponds as shown on . Stabilisation is required to allow trafficking during construction and to
facililate plant access.

This document:

» describes the range of stabilisation methodologies that have been considered and the preferred methodology
for the Terminal site;
references intermational experience of these techniques;
identifies potential impacts that may result from the proposed stabilisation and the mitigation measures that
will be adopted to minimise adverse effects; &

» identifies the predicted impacts after implementation of the mulugaho:&gﬁeasures

1.2  Qverview and Principles oﬁ’o xS

Traditionally construction in peat soils has been achlevegﬁ%ﬁle following methods:
N
éb% peat, disposal off-site and importing suitable fill;
eat,
n into the underlying bedrock.

* excavate and replace - which involves excavati
e vertical drainage - which involves dewaterin
¢ piling - in which metal or concrete piles a
&
Over the past 20 years alternative soil st fitsation techniques have been developed in Scandinavia and Japan
that introduce chemical binders to in %2& soft soils to strengthen the natural material. This provides a more
sustainable alternative 1o traditional exCavale and replace methods. Experience has shown that stabilisation is
particularly suitable for peat.

Stabilisation of soils can be undertaken using the following methods:

» Shallow surface stabilisation involves harrowing cement or lime/cement to an approximate depth of 300mm
below surface level to accommodate plant traffic;

¢ Column stabilisation makes use of the injection of a cementitious binder in vertical columns, similar to a cast in
place piling operation;

+ Mass stabilisation involves mixing the binder into a soil volume to create a homogenous mix up to a maximum
depth of 5m.

With column and mass stabilisation a binder such as cement or cement/sand is mixed with the in-situ peat. When
the binder sets, the resultant mixture has a higher strength than the virgin peat. These methods are discussed in
detail in Section 2.1.

The geotechnical and chemical properties of the soil 1o be stabilised will affect the results of stabilisation and the
choice of the appropriate binders. The choice of binders is discussed in Section 2.2.
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Figure 2 Proposed Areas for Stabilisation
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1.3 Environmental Issues

The primary environmental concern associated with stabilisation of peat relates to the introduction of alkaline
binders (such as cement, lime and related products) into an acidic peat environment. The website of the European
Cement Association (http:/www.cembureau.be) provides a useful starting point to understand the extent of
research that has been undertaken to evaluate the risks: “The question as 1o whether heavy metals contained in
concrete could leach out has long been a subject of scientific investigation. Many tests and studies carried out by
independent scientists have been reported in Europe and North America. Even when concrete was artificially
spiked with heavy metals (up to 1000 times the average concentrations), leaching has always been found to be
either immeasurable or significantly below levels allowed for drinking water — the most stringent regulation.
Concrele has thus been proved, by independent bodies, to comply with the most stringent levels of health
requirements.”

1.4 Experience from Other Projects and Research

141 Overview

Strengthening using mass stabilisation and columns has been extensively used in Scandinavia and Japan for the
last 20 years. About 3 to 4 million linear metres of lime-cement columns have been installed annually during
the last few years. To date, limiled work has been carried out in the UK (CTRL) and one project in Ireland (St
George's Quay Gas Works). Some research, based on laboratory work, was undertaken at Trinity College, Dublin,
as part of the EuroSoilStab research project (E. Farrell, S. Hebib}.

Mass stabilisation has also gained popularity and is used primarily to reguce settlement and improve stability
for infrastructure projects, such as roads and railways on soft soil dngstits. During the last 4 to 5 years, the
use of the mass stabilisation method has increased substantially & Swedish infrastructure projects. Mass
stabilisation is also used for foundations of smaller buildi@s@hd bridges as well as for stabilisation of

excavations and slopes. 055’:,6\0\
8]
I RO AN . . i
Mass and column siabilisation methods are consudeigi\@\?offer a superior technical solution and are cheaper

than conventional methods. There is also a reducti iggconstruction time for infrastructure projects compared
with other methods, and less maintenance is reguit®d. A final and imporiant advaniage is the fact, that the
method is considered to be “environmentallyo" f

Japan, Sweden and Finland are the lead oin the field of soil stabilisation. Shell has consulted the State
Geotechnical Institute (SGI) of Sweden to ghtain information on the various methods, applications, restrictions and
environmental issues with reference to Corrib project. SGl is now contracted by Shell to provide technical
support for the proposed stabitisatior“works at the terminal site. They have been involved in research and
development of soil stabilisation for the last 20 years, but also work as specialist consultants with private and
government bodies.

1.4.2 Case Studies
A summary of selected projects that have used column or mass stabilisation is given in this section.

High Speed Railway Line, Finland

The Orimattila High Speed Railway Line in Finland used mass stabilisation to provide temporary stability to a 400m
section of peat bog. This facilitated access for the heavy machinery that was required to install the permanent
concrele piled foundations. The equipment used was the ALLU Power Mix with which the contractor progressed at
a rale of 2 linear metres per hour across the 100m wide site.

Ireland - Research

Engineers from Trinity College Dublin (TCD) have undertaken studies on the engineering properties of two peats
from the Irish Midlands that were mixed with a variety of binders (Hebib & Farrell, 2003). The study showed that
the compressive strength of peat stabilised with cement was significantly greater than that of the original peat.
However, the degree of improvement was markedly different for the two peats even though they had a similar
organic content. This variation emphasises the importance of pre-construction laboratory and fieid tests, such as
those being undertaken on peat samples from the Terminal site. In the TCD study, cement gave befter results than
pulverised fuel ash (PFA) or lime. The addition of gypsum or slag to the binder mix increased the strength in one
peat but not the other.
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Road 601 Sundsvagen, Ranea, Sweden, 1995

A 700m long road section was mass stabilised with a mix of cement (40%), fly ash and blast furnace slag. Ground
conditions were peat overlying silty sulphide soils. The resulting soil mass was not homogenous but the road was
acceptable in terms of strength and settlement. Leaching from the stabilised embankment was too low to
measure. Excess water from the initial consolidation contained dissolved elements from the binder, and it is
recommended that stabilisation with a by-product {fly ash, blast fumace slag) should be carried out with caution in
areas which require ground waler protection.

Groene Har Tunnel entrance, Leiderdorp, Netherlands, 2000

Column stabilisation was used at the entry shaft to support trench excavations. Ground conditions were soft clay
and peat. The most suitable binder proved to be pure cement, added at 120kg per m' soil. Higher strength was
achieved and a shorter curing time was necessary than for the more conventional cement-lime binder,

Channel Tunnel Rail Link, UK, 2000

Two 100m long and up to 6m deep Iocalused soft areas (clay and peat) were stabilised. Cement was found to be
the most suitable binder at 200kg/m'. A mixture of furnace slag and cement was also tested as it is more cost
effective but has slower chemical reactions. It was found to meet the requirements (100kPa) after 85 days curing
time. Strength had increased by a factor of 10-15 and the stiffness by a factor of at least 10.

Road 45, Arvidsjaur, Sweden

Mass siabilisation was used adjacent to an existing 700m section of road, which is built directly on peat. The
stabiliser used was cement and the quantity 200kg/m’. The shear strength achieved was over 300kPa (targel
40kPa). Nearly all settlement took place during the pre-loading stage bef%@pavement construction.

Road 221, Bettna, Sweden &Q
Construction of Road 221 involved the mass stabilisation of Qg‘al@layey gyitja and clay. Evaluation of binders
showed that a combination of cement and blast furnace s %@hve the highest strength (pure cement was not
included in the tests).

\‘}Q
i , , Q é*
Veittostensuo, Highway 12, Finland, 1992 ) &
Geology comprised peat over clay. The peat wa qﬁlqéé stabilised and the clay stabilised using columns. Shear
strength of peat increased to 40-150kPa within Q@%ﬁfs of stabilisation. Settlements correlated well with laboratory
test results. < Q\\\\

Kivikko Test Embankment, Helsinki, leand\élggﬂ
Soil profile was peat overlying mud/clay. (\@(\cornblnalion of mass and column stabilisation was carried out.

S
Contaminated Land ©
Soil mixing is increasingly used for the in situ remediation of contaminated soils. Cement (or another binder} is
mixed with the contaminated soils without excavation to “lock up™ contaminants for the long term. A paper
presented by Day & Ryan at GeoEnvironment 2000 details a range of examples and demonstrates the suitability of
the technique. A further example is provided in Kivelo & Palolahti (2004), which describes a pilot project
undertaken for the State Pollution Agency of Norway in Trondheim harbour in the Trondheim Fjord, in which
sediments contaminated with heavy metals and organic substances were stabilised with cement, slag and ash.
The contaminated sediment was dredged, stabilised and then replaced on the seafloor. The contaminants were
successfully isolated in this environmentally sensitive area.

2 Methodology

2.1 Mixing Options

The stabilising binder may be introduced into the ground using shallow surface stabilisation, column stabilisation or
mass stabilisation.

2.1.1  Shallow surface stabilisation

For shallow surface stabilisation of soft soils, the binder is spread over the ground surface and incorporated with a
plough or harrow. Specially designed construction plant is used and tools such as a metal canopy with chains is
used to minimise the release of dust.
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21.2 Column stabilisation

Before injection of binder begins, a 0.5m layer of granular material is spread over the area to be treated to provide
a temporary working platform. Each column is drilled to the target depth with a hollow shaft fitted with a rotating
mixing tool (see Figure 3). From the target depth, the mixing tool is withdrawn at a controlled rate whilst the binder
is introduced at a prescribed rate of feed through the hollow shaft {Figure 4). The binder feed is stopped when the
tool reaches the underside of the temporary work platform, in order to prevent binder loss. After completion of
several columns, the ground surface is surcharged by topping with 0.5m of granular material, in order to obtain the
most effective increase in strength.

Figure 3 Typical Mixing Tool

Figure 4 Column Stabilisation

Working
platform

Peat

Stabilised
material

Mineral
soil
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This method results in columns of stabifised soil, each with a circular cross section. A maximum column depth of
approximalely 20m can be achieved although a few machines are capable of installing up to 40m deep columns.
This method is particularly useful on peat deeper than 5m

A variety of column arrays can been used, some of which are illustrated in Figure 5.

Figure 5 Column Arrays

00O 0 0 Qg
) | X
000 =T
000 EeE-
0O 0 P ATy
o000 OO0
SINGULAR SLABS GRID BLOCK
4
&
S
Deep mixing machines weigh between 50 and 80 tonnes; l{% ht is related to the depth of the columns but is
typically 20-25m. \\}QO\)
A column stabilisation rig is shown in Figure 6. 3 0° és
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2.1.3 Mass stabilisation

Mass stabilisation has been developed during the last 5 years and uses a conventional excavator equipped with a
mass stabilisation mixing tool. The excavator stands on firm ground and has a modified arm, which reaches
forward 3 to 4m. A pipe is fixed to the underside of the boom arm through which a binder is pumped. The binder is
pumped using compressed air from a tank within 50m from the stabilising machine. The binder is fed to the mixing
head while the mixer rotales in the ground to be stabilised. The stabilised block is stiffer than the original soil and
will not only reduce settlement, but also improve stability. Mass stabilisation is primarily used to stabilise very soft
soils such as peat. Figure 7 and Figure 8 show altermnative types of mass stabilisation equipment.

Unlike column stabilisation, mass stabilisation does not require a second layer of stone as the equipment sils on
firn ground and works with a reaching arm into the virgin ground. On completion of an area, the ground is
surcharged with approx 0.5m of granular material. Strengthening of the ground commences once the 0.5m
granular surcharge is placed and generally wilhin 24-48 hours the slabilised ground is able to take the weight of
the machinery to allow forward advance of the working area.

Mass mixing machines typically weigh about 20 to 30 tonnes and have a height of up to 7 metres.

Figure 7 Mass Stabilisation Machine

Figure 8 Alternative Mass Stabilisa&@\ Equipment

Preloading Excavation
Stablliser Tank embankment
(h ~1.0m} machine

Mixing tool
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Figure 9 Mass Stabilisation Rig in Operation

2.1.4 Option selection 0&’

it is considered that column stabilisation or mass stabilisation, or ﬁ?omblnatlon of the two techniques, will be
feasible for the Bellanaboy Bridge Terminal site. It is propo se dry binder as it is considered easier to
conirol and avoids the introduction of additional water to weL@&

Compared to traditional methods of stabilising soils (e, \ﬁ@}g) column and mass stabilisation are economical and
flexible, They use less materials and energy, explg& properties of the peat at the site and do not require the
removal of peat from the site.

o*\o\é?
. Q
2.2 Binders QQOQ\\

2.2.1 Options 3
Binders may be hydraulic or non hydraag@\

a) Hydraulic binders are self-selting on contact with water and can be used to stabilise almost any soil. They
usually work by filling the void space Iin the soil; efficient mechanical mixing is therefore necessary to produce a
homogenous mixture. é "j

b} Non-hydraulic binders generally react with clay minerals in the soil, which results in a stabilised material with
impraoved geotechnical properties. Non-hydraulic binders may also be used to activate latent hydraulic materials to
produce reactive blended products.

Hydraulic binders are more suitable for the stabilisation of peat as peat has a low mineral content.
The most common binders for soil stabilisation are discussed below:

Lime

Lime is available in two non-hydraulic forms - quick lime (Ca0) and hydrated lime (Ca(OH).). Hydraulic lime is
also available but there is little experience of its suitability for deep stabilisation. Studies have shown that other
binders preduce superior resulls with peat; lime is not therefore discussed further in this report.

Cement

Cement is a hydraulic binder. Amorphous calcium silicate hydrate and Ca{OH), are produced when cement reacts
with water. The strength, setting, hardening and stability of hydrated cement is due primarily to calcium silicate
hydrate. As cement does not depend on a reaction with soil minerals it can be used to stabilise most soils including
peat. Portland cement is the most widely used type of cement for soil stabilisation but other types are also
suitable. Additional materials such as slag, ash or gypsum may be used with cement to augment its properties or
reduce costs.
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Blast fumace slag

Blast furnace slag is granulated by cooling it fast to create a glass-like structure which is reactive. This matenal is
then ground. Quality and reaclivity varies between fumaces but, generally speaking, the finer the grain, the more
reaclive the slag. Blast furnace slag is chemically similar to cement and is activated by mixing it with lime or
cement. it may be regarded as a low cost substitute for cement in soil stabilisation and is usually blended with
other binders.

Ash

Asgh is a fine-grained residue from a combustion process. The composition of ash depends on the fuel and burning
process. The most common fuels are coal, peat and biofuels and the most common source of ash is power
slations. The reactive components in ashes are Si0O, and Al,O,.

Pulverised fuel ash (PFA), which is a by-product of coal combustion is the most widely used ash for soil
stabilisation in the UK.

FGD ash is the end-product of filue gas desulphurisalion; its composition depends on the desulphurisation
technique employed. FGD may be pure gypsum {CaS0,.2H;0) but may also be CaSQ,, which is almost inert.

The pozzolanic reactivity of ash varies within wide ranges and needs to be determined for sach product
separately. Ashes are generally nol very reaclive and may be blended with other binders to reduce cost of
stabilisation.

Calcium sulphate products

Calcium sulphates are normally used in combination with other binders. Natural gypsum is calcium sulphate
dihydrate (CaS0,.2H.0)} but loses water when heated and eventually tﬁsfonns to calcium sulphate anydrite
(CaS0,}. In combination with soluble aluminates, gypsum reacts to fo 3 ringite.

©
Woet binders o&g'§
Binders for wet mix stabilisation are predominantly cemen is mixed with water before being added to the
soil. It is not proposed to use wet binders at the Bellanabg@ ge terminal site.
QF, €
22.2 Sampling and laboratory testing N

&

At the time of writing this extensive ground inve Qtﬁns are underway at the site of the proposed terminal. As
soils react in different ways to chemical stag@% tion, comprehensive mixing trials are being undertaken in the
laboratory. These trials will determine the ap c&ifiale binder composition for the soils in specific locations across
the site. Shell has engaged SGI to undengk‘e the sampling, testing and analysis. Samples of the peat were
collected during February 2004 and are bejgig tested to investigate their properties as detailed in Table 1. Previous
laboratory testing has already been urgligaken in the Summer 2002. The results of these preliminary tests
indicated that the peat was suitable for stabilisation techniques to be successfully applied.

Table 1 Laboratory Analysis for Virgin and Stabilised Soil

Soil Properties Analytes Information Use
Physical Properties Organic content Indicates the suitability of the soil
Water content layers for deep stabilisation
Density and/or mass stabilisation.
Von Post
Engineering Properties Undrained shear strength Indicates the suitability of the soil
Compressibility layers for deep stabilisation
Permeability and/or mass stabilisation.
Provides basis for engineering
design.
Provides a reference point for
evaluating the effectiveness of
the stabilisation process.
Chemical Properties Sulphate content Informs the choice of type and
Chloride content amount of binder
Carbonate content
Hurnid acids/Total Organic Carbon
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Cation exchange capacity
pH of groundwater

Environmental Properties Cation exchange capacity Inform prediction of the
Sulphide content (soil) environmental impact of
Chloride content (soil) stabilisation
Carbonate content (soil)
Humic Acids/TOC

pH {groundwater)

2.2.3 Field verification
At the start of construction the engineering and environmental properties will be verified in situ by installing a
number of trial columns or trial volumes (for mass stabilisation).

Field tests will confirm the strength of the stabilised soil, and the binder concentrations necessary to achieve the
desired strength. Experience has shown that a more homogeneous mixture of soil and binder can be achieved in
the laboratory than the field; laboratory conditions therefore may achieve strengths that are not necessarily

achieved in the field. 5]

224 Quantities

The quantity of binder used has a significant effect on the strength of stabilised soil. The amount and type of

binder to be used at the Terminal site will be determined by laboratory andfield tests (Section 2.2.2). It is currently

estimated that there is approximately 156,000m” of peat to strengthengvhich will require up to 24,000 tonnes of

binder and a further 178,000m’ of mineral soils that may require strgb%thening which would require an additional

12,500 tonnes of binder. N

Z5°
225 Curing time and pre-loading \QO \)\&6
P&

When soil is stabilised with cement, the curing proce\§ aﬁd therefare the sirength, develops over a period of time.

The actual time however varies with substrate pr%ﬁé'fgég and local conditions {Hebib & Farell, 2003; EuroSoilStab,

2002). & (§\

S

Pre-loading ({i.e. surcharging the ground wil c@?anular material as soon as the binder has been mixed with the

peat) results in a significant increase inQhe compressive strength of cement-stabilised peat and reduces

permeability. The strength of peat is impo ed significantly by pre-loading.

O

226 Option Selection

Tesis have shown that the hardening process can be retarded in soils with a high organic content so not all

binders are suitable for use with peat. However, laboratory tests underiaken during the EuroScilStab project Y
L

showed that cement binders will stabilise almost any soil. To achieve the best results the binder must be mixed
well in to the soil to produce a homogeneous soil/binder mix. The tests showed that the following binders
combinations worked best with peat:

¢ Cement

¢ Cement & gypsum mix

¢ Cement & furmnace slag

Similar tests using Irish peats {Hebib & Farell, 2003) show a significant increase in strength when just cement is
used as the binder.

Following literature reviews, discussions with engineering colleagues and the SGI, Shell has determined that the
preferred binder for use at the proposed terminal site is cement, or possibly a cement / sand mix. The binder
quantity and possible proportion of sand will be determined on the basis of laboratory and field tesling. The binder
will be used in a dry form.

227 Sequence of work
Slabilisation works will begin at the settlement ponds and site entrance and will then progress into the site. At the
peak of activity there will be up to six stabilisation machines working simultaneously,
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3 Properties of Stabilised Soils

31 Physical Properties

The underlying design philosophy for soft soil stabilisation is to produce a slabilised soil. The soil is stabilised to
the boundaries where the binder is supplied. The potential for reaction with unstabilised soil is therefore limited to
the perimeter of the unstabilised mass.

The relationship between curing time and the strength of the stabilised soil is imporant as the strength typically
develops in a matter of days. The geomechanical properties of the stabilised material depends on the type and
quantity of binder as well as the properties of the natural soil. In addition, the homogeneity of the mixing affects
the resulting mass strength. The undrained shear strength of stabilised soil is normally in excess of 50 kPa. In
general, the strength and brittleness of the stabilised soil Increases with increasing amount of binder,

The addition of binder (in the case of the terminal site — cement} decreases the permeability of soils as it fills the
void space in the soil. The permeability of stabilised peat is reduced by orders of magnitude (10 to 100 fold) after
28 days, and does not change further with time (EuroSoilStab, 2002).

Under certain circumstances, cured cement will deteriorate in an acid environment. Tests have shown that the rate
of cement deterioration is greatest where acid is flowing over the cement as this replenishes the acid and removes
the reaction products. However, in the natural peat soil environment the rate of groundwater water flow is usually
extremely low, and therefore the rate of any deterioration will be low. The rate of acid attack is also determined by
the surface area of the cement exposed to the acid flows, and hence linked to the porosity and permeability of the
cement: cement with higher porosity and permeability will undergo higher tates of deterioration. As the pH of the
peat at the Terminal site is around 5.5 = 6.0, it is only slightly acidic ar@l‘éigniflcant degradation of the stabilised

ground is not expected. &
S
3.2 Chemical Properties SO
The chemical reaction between the binder and the soil igs immediately and the pH of stabilised soil rises

rapidly to 11-12 as curing begins. The speed of the ¢ reactions depends on the type of binder and may
take from one month to several months or even years&\(:éégb 0ilStab, 2002)

When cement is used as the binder, a stabiligl \goel develops between the soil granules due to pozzolanic
reactions'. Cement rapidly reacts with the n{dé in the soll and releases calcium hydroxide, which is highly
alkaline (pH 12.5). The possibility of uncure ment or calcium hydroxide migrating into the adjacent drainage
ditches and acidic peat habitats is addressE\ Section 4.1 but is limited due to the speed of the reaction.

The principal constituents of cement @j@ calcium silicates, aluminates, ferro-aluminates and sulfates (Table 2).
Small amounts of alkalis, lime and chlorides are also present together with trace amounis of chromium
compounds. Typical Iish cement has to conform to the requirements of I.S. EN 197-1 for CEM 1 ‘Portland
Cement'. Depending on the source of the cement, additional constituents may also be present such as pulverized
fuel ash, limestone, and granulated blast furnace slag.

Table 2 Major Components of Cement

3Ca0.Si0; Tri-calcium silicate

2Ca0.Si0, Di-calcium silicate

3Ca0ALO, Tri-calcium aluminate

4Ca0.Al,0,.Fe,;0, | Tetra-calcium aluminoferrite

CaS0,.2H,0 Calcium sulfate dihydrate
{gypsum)

Cement also contains traces elements including hexavalent chromium salts, which are environmentally relevant as
they are soluble in water and are a known allergen and carcinogen (see Section 4.3.8). The quantity of hexavalent
chromium salts varies with the source of the cement, but is usually limited to <2ppm to limit workforce exposure.

! Pozzalanic pertains fo the reaction between a material have linle cr no cementitious value and calcium hydroxide, at ordinary temperatures, 10
produce compounds with cementitious properties.

13

EPA Export 08-07-2014:23:47:03



Shell E&P Ireland Limited

Peat Stabilisation

The cement used for stabilisation works at the terminal site will conform to the European Standards:

s |.S EN 197-1: 2001 Cement - Part 1 : Composition, Specifications and Conformity Crileria for Common
Cements; and
s+ |.S. EN 197-2 : 2001 Cement - Part 2 : Conformity Evaluation.

I.S. EN 197-1 oullines specification requirements for 27 different common cements which are classified into five
main cement lypes CEM | to CEM V. CEM | (Portland Cement) has been the cement traditionally used in Ireland
for the majority of structural and non-structural concrete applications and is most likely io be used for the
stabilisation works.

3.3 Leaching Tests

The EuroSoilStab project undertook leaching tests on a range of stabilised and natural soils. The binders used to
stabilise the soils included fly ashes, fumace slag and gypsum.

The German Cement Works Association (Verein Deutscher Zementwerke — VDF) and the Institute for Construction
Research (IBAC) in Germany have carried out extensive research into the environmental acceptability of cement
products in the construction industry (www.vdz-online.de}. During the reactive phase of cement and water
environmentally relevant substances contained in the concrele constituents can be released inla the environment
relatively easily if they are present in mobile form. Substances that might find their way into the groundwater
include soluble alkalis and trace element compounds. However, the research shows that trace elements in cement
suspensions are predominantly insoluble and therefore unavailable for release. Hexavalent chromium is the only
trace element that can be released from fresh concrete at concentrationps>that might be environmentally relevant.
This research further confirmed that increased pH values and chro@e contents occur only in the immediate
contact zone of the cement {less than 60mm) and only for a VRQ(W ed period of time (<24 hours). As hydration
progresses, the dissolved chromate reacts so that in hardenegaogcrete virtually all the chromium is in an insoluble
state. Increased concentrations in very thin boundary laye for short periods are not environmentally relevant
and do not cause any lasting or significant adverse impagfamgroundwater (Brameshuber et al).
N

The UK Highways Authority Design Manual for Hoaéﬁogﬂ Bridges (2000) also states that the possibility of cement
leachate or run-off is considered to be low. If | t& were to occur from the stabilised peat it would be quickly
consumed within the surrounding ground duesto:is reaction with the peat/water. Any migration would be very
lecalised and would be measured in centimetresYather than metres.

S
The results of leaching tests on crushggb\concrele have been reported by VDZ (www.vdz-online.de) and are
provided in Table 3. These tests wer%ééhdenaken in accordance with DEV-54, during which crushed material is
shaken in water for 24 hours. The results show that the heavy metals are fixed in the hardened cemenlt paste
matrix and that the quantities released are tiny. In most cases the concentration found in the leaching water was
below the detection limit of the analytical method.

Table 3 Results of leaching test {DEV-54) carried out on crushed concrete

e

Element Content in Content in leaching
cement water
ma/kg majl

Arsenic 5 <0.0002

Bervllium 1 <0.0002

Cadmium <0.5 <0.0001

Cobalt 10 <0.0002

Chromium 58 0.003

Copper 22 0.0008

Mercury <0.05 <0.0002

Thallium <0.5 <0.0002

Manganese 500 0.002

Molybdenum 1 0.0004

Nickel 28 0.002

Lead 17 0.001

Antimony 1 <0.0002

Tin 3 <0.0002
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Vanadium 66 <0.0002

Zing 310 0.001

It is proposed that leaching tests will be carried out during laboratory and field testing of the Bellanaboy Bridge
terminal sails {Section 2,.2.2). The leachate will be subjected to a range of chemical analyses as detailed in Table
1.

4 Environmental Impacts and Mitigation

This Section discusses the polential environmental impacts resulting from column and/or mass stabilisation
techniques, using a dry mix of cement and sand. Particular aliention has been paid to the more sensitive
receptors. Mitigation measures are recommended as necessary and the residual impact predicted.

4.1 Pathways
There are four primary pathways by which the peat stabilisation process could affect sensitive receptors:
» lgaching of cement or its componenis into groundwater followed by a vertical or lateral movement of the

contaminated groundwater;
contamination of surface water with cement and subsequent run-off into drainage ditches;

direct damage and disturbance by machinery; and &
s airborme contamination by cement dust, ®°
Y
4.2 Receptors & Q@
OQ

The following sensitive receptors are identified in the EIS a&ﬂé{ﬁy be affected by the peat stabilisation process:

e Carrowmore Lake Special Protection Area (SPA)\@ﬁ%&‘andudale Special Area for Conservation (cSAC) — this
large shallow lake and its associated areas of bog are located approximately 1.5km to the southwest
of the terminal site. The site supports a nu ird species, which are of intemational conservation
significance, including Greenland white- erﬁt oose merlin, golden plover, sandwich tem and arclic tern;

e Sruwaddacon Bay SPA - this site is pant e wider Glenamoy Bog Complex ¢SAC and is located
approximately 2km north of the terminﬁe. It has been designated for its wintering wildfowl and its integral
role in the tocal salmonid fishery; &

aquatic invertebrates; &

salmon and trout fisheries;

willow scrub;

badgers;

otters;

frogs; and

local residents and the construction workforce.

These are discussed in more detail in the relevant sections below.

4.3 Potential Impacts

4.3.1 Hydrogeology

Research has shown (www.vdz-online.de) that when ultra-fine cement binders are injected into water, significant
effects on water quality are only detectable during the first 4 hours after the injection. Within 24 hours, the chemical
composition of the test water was not significantly different from that of drinking water.

Subsurface flow in the area is minimal due to the near-surface water table and widespread waterlogging of the
peat and underlying mineral soils and bedrock. The leaching experiments described in Section 3.3 demonstrate
that the reactive phase of cement in water is limited to <24 hours and that the quantities of alkali and hexavalent
chromium ions released in this time is insignificart. It is thersfore considered that there is no risk of offsite
groundwater contamination,
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4.3.2 Hydrology

There are numerous ditches which drain the Terminal site, most of which have relatively minor flows. The project
could impact on two separate catchment areas, with the boundary approximately following the eastern boundary of
the Terminal. Ditches from the Terminal itself flow in a southwest direction, into the Bellanaboy River and
subsequently Carrowmore Lake while run-off from the temporary construction area will flow to the north, to
Glenamoy River and subsequently Sruwaddacon Bay.

Most of the shallow land drains on the Terminal site are frequently dry but there are some deeper ditches to the
southwest and northeast of the site. The surface gradient and subsequent flow of surface water is towards a ditch
in the southwest of the site, which empties into a sinkhole in the peat. This 1.5-2m deep hole only overflows after
periods of heavy rainfall, when the overflowing water emplies into a ditch {D16), which then flows adjacent 1o the
R314.

The peat stabilisation process may result in a very localised and transient increase in alkalinity and/or
sedimentation of these watercourses and drainage ditches, which under extreme circumslances could have knock-
on effects on the aquatic ecology as described below. However, in reality, no adverse effects are anticipated.

4.3.3 Aquatic Ecology

Vegetation

Cement or a combination of cement and sand will be used for the peat stabilisation, leading to the possibility of
watercourse sedimentation. Cement and sand could settle on submerged aquatic plants and reduce the rate of
photosynthesis. However, it should be noted that sand is naturally occurring in the local watercourses.

&‘
Any increase in pH of the water from the cement may reduce plant grov@h} and alter the species composition. This
could have a subsequent impact on aquatic fauna in terms of the sui@imy of frog-spawning sites, shelter for fish

fry from predators, etc. N

ry P og?’oo\ O\f§

Macro-Invertebrates & \@9

The baseline data acquired at and around the Te ‘1@? site show a large population of aquatic macro-

invertebrates such as maylly, dragonfly and caddis@f I@Nae. Often used as biclogical indicators, the presence,
abundance and diversity of these species indicat gsgd water quality throughout the survey area. Most aquatic
larvae are sensilive to environmental changes, Fagiculary changes in pH and/or temperature. The sedimentation
of watercourses by sand could smother larv n the long term modify the substrate to the extent that species
composition is altered. Y

N
Fish &
Sea trout and salmon are known to sp&iwn in the tributaries of the Rivers Bellanaboy and Glenamoy. Although less
susceptible to changes in pH than aquatic invertebrates {both species can tolerate a relatively high pH)
{www.troutandsalmon.net} they can be indirectly impacted through a change or reduction in food sources.
Sedimentation of the watercourses can smother fish eggs and damage fish gills through abrasion.

4.3.4 Terrestrial Ecology

Willow scrub

Willow scrub is generally common throughout Ireland but it is relatively rare on the Terminal site and as such
provides an important habitat for birds. There are two areas of willow scrub composed primarily of eared willow
(Salix aurita) alongside the secondary / emergency access road which will be stabilised using cement injection.
There is a risk of willow roots being damaged directly by machinery during the stabilisation process. Eared willow
is known to prefer acid soils and as such the roots may atrophy if there is an increase in soil pH.

Badgers

The secondary / emergency access raad which is to be stabilised is adjacent to an area of dense scrub where an
active badger sett has previously been recorded (S5). It was noted during the survey (Volume 1 of EIS) that
additional setls may have been overlooked due to the difficulty of surveying in dense scrub. There is a risk of direct
harm to badgers if the sett is occupied when the peat stabilisation process begins.

Otters

Otters may be present on site throughout the year, however they are most active when opportunistically preying on
frogs in the spring. Any adverse effect on common frog populations is unlikely to have an impact on otters as
alternative food sources are abundant in the area. However, two day nests noted adjacent 1o the secondary /
emergency access route may be used by otters. There is a drainage ditch adjacent to the access road which may
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support an otter holt which could have been overlcoked in the original survey due to the dense scrub. There is
therefore a risk of direct harm to otters if the day nests or potential holt are occupied when the peat stabilisation
process begins.

Frogs

If cement enters dilches or watercourses, the increased alkalinity may have a local negative impact on common
frogs (a Red Data Book species which is common throughout the site). Common frogs avoid peaty ponds in favour
of ruts in tracks and roadside ditches. There is therefore a risk of direct harm to common frogs when stabilising the
secondary / emergency access road.

4.3.5 Air Quality

Handling and mixing of the cement-sand binding mixture will result in a minor and very localised increase in dust.
Howaever, the dust will land on the peat surface and will adhere, when the surface is damp, rather than being blown
away. The most significant impact from cement dust will therefore be on the health and safety of the workforce, as
discussed below. Generally, cement injection will stop short of the ground surface working platform which will
overlie the area being stabilised. This will significantly reduce the potential for dust generation.

43.6 Noise and vibration

Soil stabilisation is often used where a reduction of vibrations is required e.g. where heavy construction plant is
required to traffic over soft solls (EuroSoilStab, 2000). The stabilisation process itself is not noisy in comparison to
other construction procedures and any vibrations generated by construction traffic will be dissipated through the
stabilised mass.

43.7 Traffic
The stabilisation works will require up to 280 vehicle movements a mcéﬁh for delivery of the binder. This is
significantly lower than would be required for altemative means of slal&%atlon (removal off site or piling). Delivery
will be over a period of & months. =

4.3.8 People

Cement is a light powder that poses little immediate ha\;ﬁ?q,\* single short-term exposure to the dry powder is
unlikely to cause serious harm. However, when cemqtﬁ i@ﬂ’nixed with water or becomes damp it undergoes an
exothermic reaclion and produces a strong alkaline yolution. The heat is unlikely to cause thermal burns, but if the
solution comes into contact with the eyes or skin j cause serious chemical bums and ulceration. The eyes are
particularly vulnerable and damage will increagg\&\ﬁcontact time.

S

Strong alkaline solutions in contact with the %(fr\ tend to damage the nerve endings first before damaging the skin,
therefore chemical burns can develop withgut pain being felt at the time. Cement mortar and concrete mixes may,
until set, cause both irritant and / or all% contact dermatitis:

e jrritant contact dermatitis is due to a combination of the wetness, alkalinity and abrasiveness of the constituent
malterials;

* allergic contact dermatitis is caused mainly by the sensitivity of an individual's skin to hexavalent chromium
salts;

Generally, cement injection will stop shont of the ground surface working platform which will overlie the area being
slabilised. This will significantiy reduce the potential for dust generation,

Fresh cement may contain traces of hexavalent chromium. Hexavalent chromium is a known allergen to some
people although sensitisation nomally requires months to years of repeated exposure. Wet cement is extremely
corrosive and quickly destroys skin surfaces, which allows the hexavalent chromium to penetrate skin layers and
enter skin cells. Once someone is sensilised they are usually sensitised for life and exposure to a small amount of
cement may trigger a severe reaction. In an effort to improve workforce safety, the chromium content of cements
has been decreased in recent years and the number of cases of chromate dermatitis has fallen.
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4.4 Mitigation Measures

Fun-off and Leachate

The flow of water in the site ditches will be impeded, where required, by localised drain blocking at the stabilisation
works. Once drains are blocked, any fugitive cement particles will adhere lo the bottom of the ditch and will be
immobilised. Consideration has been given to the use of a perimeter ditch to intercepl potentially contaminated
water, but stabilisation will only be taking place within a smalil area at any one time, therefore rendering localised
containment generally more effeclive

Water quality in the ditches and seltlement ponds will be monitored regularly as described in Seclion 4.5.1 of this
document. The drainage on sile during construction will be a managed system, which can be isolated to deal with
any local incident.

Contact will be maintained with the Norlh-western Regional Fisheries Board (NWRFB) throughout the planning
and implementation phase of the project as described in Section 7.7.3 of Volume 1 of the EIS.

Physical Damage

It will not be possible to avoid damaging willow roots where scrub has developed alongside the proposed
secondary / emergency access road. However, it may be possible to carry out altemative planting of willow |
elsewhere on the site and so refain the ecological interest of this habitat. o

An additional survey for badger setts will be carried out immediately prior to works starting on site. If sett §5 is
found to be occupied, or any other aclive setts are found in proximity to the-stabilisation areas, a licence to close
the sett(s) will be obtained from National Parks and Wildlife Service (N\IZ’\@})S) {see Section 6.7.3 of Volume 1 of the
EIS). &
N

Similarly an additional survey for otter holts will be carried %g@sr to works commencing and any animals found
will be moved under licence from NPWS. S
S
It will not be possible to avoid impacting on ruts in .t\&%r‘acks or drainage ditches, which may support spawning
common frogs. As autlined in Section 6.7.4 of Vol of the EIS, it is recommended that suitable frog spawning
habitat is created elsewhere on the site (not wmmpealy woodland) and existing spawning areas in-filled in
autumn / early winter, i.e. before the spawnirzgﬁsgég’on. Animals can then be translocated to the new ponds under
licence fram NPWS, \QoQ
O
Airbome Dust £

&
Measures will be put in place to miminise the risk to people from cement dust. These will include operation
procedures such as:
¢ the use of a granular working platform which will cover the ground surface;
s damping down the working area; and
+ the ereclion of a wind break around the working areas, during strong winds;

e

Measures will be put in place via method statements, training and correct protective equipment to minimise the risk
to the work force from cement dust. Staff will be required to wear the correct personal protective equipment (PPE)
during stabilisation works. PPE will include gloves, goggles, dust masks and long sleeves. Emergency eye wash
facilities will be available and appropriate awareness signs will be erected. Special attention will be paid to the
loading/unloading of vehicles and when filling tanks on stabilisation equipment.

Cement will be delivered in bulk by road tanker, which will discharge via a hose into purpose built tanks linked to
the stabilisation plant. During filling, air in the spreader will be expelled through filter apparatus to minimise dust.

If necessary a water spray will be used 1o damp down any surface dust,

18

EPA Export 08-07-2014:23:47:03



Shell E&P Ireland Limited Peat Stabilisation

Skin Contact

All staff handling dry cement powder or wet cement will receive training on the hazards associated with it. PPE will
be issued as described above. The contractor will be required to develop strict handling procedures which will be
menitored by Shell.

Containment

The contractor will prepare a detailed procedure/method statement for the stabilisation works, which will address
the prevention of accidental spillage and emergency procedures for containment and clean up should spillage
occur (see below).

The pressurised mixing containers will be inspected regularly to detect imperfections/damage that may resull in
reduced safety margin in the event of accident or vandalism.

The cement binder will be stored in dry conditions in a sealed tank system.

Traffic management
All vehicles will adhere to the traffic routes outlined in the EIS and detailed in the transport management plan.

Management procedures/method statements
The Contractor will be required to produce detailed method statements and procedures for the stabilisation works
which will address the following topics as a minimum:

Plant and equipment;

Safe operating procedures; &
Material safety data sheets (MSDS); éﬁ
Monitoring instrumentation; &
Monitoring and reporting procedures; Q@‘ @
Access arrangements; éﬁo
Spill recovery procedures;
Emergency response measures. Q

N

4.5 Meonitoring ‘ @Q,\o$
0

451 Leachate <<O$\

\

Ground water monitoring will be underak ?o evaluate the environmental risks that are specific to the proposed
binder/peat combination at the Bellanatfoy Bridge Terminal site. Tests will include measurement of pH and
electrical conductivity in the downstredm gradient from the stabilised area as these parameters delermine the rate
of transport and the distribution of the area influenced by the stabilisation. Piezometers will be placed in the
stabilised and non-stabilised ground at varying distances from the boundary of the stabilised material. A typical
suite could be placed at distances at 0.5m, 1m, 5, 10m and 50m distances down-gradient of the stabilisation areas
at the locations shown in Figure 1. In addition, a suite of instruments will be installed up-gradient of the area to be
stabilised. Monitoring will continue at regular intervals for at minimum of 12 months to demonstrate that leaching
has not occurred.

Sampling, storage and chemical analysis of the peat, binder and stabilised peat will be carried out in accordance
with the procedures detailed in EuroSoilStab 2002,

4.5.2 Surface Water Monitoring
Analysis of surface waters upsiream and downstream from the stabilisation works will also be undertaken. As for
groundwater monitoring, tests will include electrical conductivity and pH.

4.5.3 Airborne Dust

Dust levels will be monitored and maintained below the Bhr Time Weighted Average (TWA) Occupational
Exposure Standards (OES) for cement which are:

Total inhalable dust 10mg/m®
Respirable dust 4mg/m®
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5 Predicted Impacts

The peat stabilisation works will have no residual effect on the quality of groundwaler or surface waters or their
associated ecosystems outside the Terminal site boundary.
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@

12. The basis for all assumptions used in relation to the drainage calculations provided and the
design of the settlement ponds.

Technical Appendix 3 (Site Drainage) of Volume | of the EIS, provides the design philosophies,
design assumptions, design calculations and design details for the drainage and settlement ponds
for the construction phase and permanent drainage of the site.

The basis of the calculation of storm water runoff (flow), which is used to design the storm water
system, is the ‘modified rational method’. This method is the standard technique for estimating
storm water runoff from small catchments (area to be drained) because of its simplicity and
flexibility. Note ‘small’ in this context is an area of less than 1.5 km®. This method provides a
close approximation of runoff rates for small catchments. As the size of the catchment increases,
the method tends to over-estimate the runoff values. The result of using a larger runoff is that the
design will be more conservative.

The maximum drainage area for the terminal site is 0.35 km? (35 hectares), the area to be drained
during the construction phase. This is well within the catchment size for which the modified
C:) rational method is appropriate.

The model uses two parameters, impervious areas and rainfall intensities, to calculate the peak
runoff. This gives a robust design.

In the case of the Bellanaboy Bridge terminal, as describe@?fTechnical Appendix 3, the design
assumptions are as follows: N
N
The maximum construction phase runoff is C@é’l&h‘l\loed, based on the assumption that the entire
drainage area is impermeable. This assu e is based on the site investigation tests, which
indicated very low permeability in the@%ﬁ@‘- refer to EIS Volume | Technical Appendix 1
Geology, Hydrogeology and Gilobal S(\@ibﬁ?y Report, Section 8.3.
NS
The ‘time of concentration’ is the%io&\g it takes for rain water, which falls on the furthest point of
the area to be drained, to reach d‘&) enter the drainage system. The speed of the water, and thus
the time taken, depends on thgshature of the ground surface over which the water has to travel in
order to get to the drainage €ystem. Hydraulic tests performed in the catchment indicated that the
. time of concentration of the catchment, prior to development, is two hours. The drainage
[:‘ y calculations indicated that the time of concentration following installation of the drainage
system will be one hour.

During the permanent phase, the area to be drained is much less than for the construction phase,
as it extends only to the terminal footprint and cut faces of the earthworks. The areas of
impervious ground, which include all hard standing areas (paved) plus 60% of the gravelled
areas, are entered into the computer model. The rainfall intensities, calculated from the times of
concentration, are generated for each point within the model. Therefore, by recalculating the
time of concentration along all points in the model, the rainfall intensities are continuously
updated as the calculation progresses from the upstream end of the model to the seitling ponds.
At the entrance to the settling ponds, the time of concentration is in the order of 30-40 minutes.
The retention time in the ponds (length of time water takes to travel through the pond), based on
the peak flowrate and pond geometry, is in the order of 20-30 minutes. Adding the two times
gives a total time of concentration of approximately I hour.

Other hydrologic runoff calculation methods were not used for several reasons, Eoremost.of.the—

reasons is that the modified rational method, for reasons stated ovc,‘«jﬁ atﬁgﬂs_gy standard |
method for computer modelling of small catchments. Other me %p en require additional,

(\. v more detailed information regarding the catchment characteristigs, }ﬁdr-n'ra'rﬂﬂr ‘e réadily

available or applicable to the catchment, without adding a significaht degree of ?rqpl?xuy. Ehis

1
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O information can include soil types, overland slopes, channel slopes, which may not be
representative of the catchment as a whole.

The design method for the settlement ponds in the Bellanaboy Bridge terminal is described
Volume 1 of the EIS, Technical Appendix 3, Section 4. The design is based upon achieving the
required pond flow-through velocity, minimum particle settling velocity and water depth over the
outflow weir. As stated in Section 4.1 of this report, the design methodology is that used by
Bord Na Mona, including for settlement ponds at Bord Na Mona’s facilities, which have been
licensed by the Environmental Protection Agency.

The design features of the settlement ponds are as follows:

» The design provides for inflow and outflow weirs across the width of the pond, ensuring
even flow distribution within the pond.

s To ensure pond side stability, sheet piling and peat strengthening are incorporated into
the rectangular pond cross design.

e In order to minimize erosion of the peat surface at the outfall of the settling ponds, the
design incorporates an energy-reducing rip-rap outfall from the ponds and provides

() drains to control the overland flow area, and provides a sampling point for the settled and

polished site runoff.

O

O
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13.

Investigation of the feasibility of only allowing surface water which is actively pumped from
the site entering the settlemenr ponds and ensuring that site drainage during construction is
a totally pro-active hydrometric process rather than a semi passive one. (Parameters would
involve setting a maximum allowable owtput flow rate from the site and in the event that this
flow rate is exceeded, flooding of the site is the end result, rather than dealing with the risk
of overloading of the settlement ponds).

The construction phase rainwater runoff collection system, as described in the Corrib Field
Development EIS Volume 1, Technical Appendix 3, Corrib Terminal: Bellanboy Bridge - Site
Drainage Report, Section 2.2, is a totally pro-active hydrometric process. All the rain water
runoff within the excavated areas, including runoff from the windrowed peat, is collected in
localized catch drains which outfall to temporary surface water sumps. The runoff collected in
the sumps will be intermittently pumped to a 7-way manifold to distribute the pumped water over
7 field drains/settiling ponds. The localized catch drains and temporary sumps will be extended
and/or moved as necessary, as the cut face of the excavation moves. In the later stages of the
excavation, as the size of the area to be drained increases, two temporary sumps, with associated
pumps and 7-way manifolds, will be used to collect and distribute the runoff. For clarification,
the temporary sumps and pumps in the construction phase have been shown on drawings COR-
AR-SD-RFI-003 and COR-AR-SD-RFI-004, which are enclosed with the response to Item 7
(Volume 1).

i

= — e T g
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O 14. Examine the practicability of relocating the settlement ponds further to the north of the site
allowing a greater distance for any surcharge of the ponds to flow over ground and examine
how this would affect the stability of the underlying peat.

A number of locations for the settling ponds were investigated in the design phase, including
locations further to the north of the current location. The proposed location is considered to be
the optimum for a number of reasons.

The proposed location allows the entire site to drain by gravity. The drainage system has been
designed for the 1 in 100 year storm. [f the ponds were located further to the north, it would be
necessary to pump the storm water into the ponds. Since pumping would involve the
consumption of energy and would have higher operating and maintenance costs, is not desirable
on environmental or economic grounds. It is not practical to cater for the 1 in 100 year storm run
off by pumping.

In relation to the hydrogeological regime of the site, the ponds and outflow location are at a
preferred location in order to minimize supplementary groundwater recharge at higher elevations.

The outflow from the settlement ponds is allowed to flow over the natural ground surface for
final polishing. However the overland flow is confined by perimeter drains, in order to limit the
overland flow area. The drains also provide a storm water runoff sampling point. By moving the
ponds further to the north, the length and width of the oyerland flow area would increase,
creating greater uncontrolled loading which could haveéilhplications for the stability of the
existing peat. &
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15.

A data history setting out the hydrological dynamics of the site to date. In particular the
relationships between rainfall events, flows in perimeter drains and levels of phosphates and
suspended solids.

Introduction

This response expands on the information supplied in Volumes | & 2 of the Environmental
Impact Statement (EIS) that has been submitted in respect of the proposed Bellanaboy Bridge
Gas Terminal and the associated Srahmore Peat Deposition Site.

A data history setting out the hydrological dynamics of the Terminal site to date is provided. In
particular the relationships between rainfall events, flows in perimeter drains and levels of
phosphates and suspended solids is detailed.

Meteorological data was collected from a site-based weather station, Parameters measured were:
rainfall, wind speed, wind direction, solar radiation, air temperature and relative humidity

Baseline monitoring was carried out in January 2002, involving the measurement of the
following parameters: Colour, turbidity, suspended solids, nitrite, nitrate, total nitrogen,
ammoniacal nitrogen, total phosphorous, ortho-phosphate.

Data Summary é\\)&
S
A brief summary of the data acquisition in rei‘a%gf?\ to metecrological, hydrological and
hydrochemical information is given below. o°\0\
&b

After consultation with the Marine !nsmu@ gﬁd the North-westemn Regional Fisheries Board,
flow weirs and associated flow meas;?%@eters were installed in the main discharge arteries
from the terminal site. These flow q uring weirs, located in drains D16, D22 and D62,
continuously logged surface w % ing off-site and logged results were downloaded on a
monthly basis. Between June 20%@ nd March 2003 flow measurements were recorded in the
above mentioned drains on theéég%mal site.

Between June 2001 and May 2002 baseline chemical and physical water quality data were
collected'. This included continuous data logging for a limited number of parameters at a
number of different locations in and around the terminal site. All of these locations were spot
sampled on a monthly basis and the water samples sent for analyses in an accredited laboratory.

Figure 1 shows the locations of the sampling locations and Table | names each of the locations
sampled.

Table 1: Numbers of samples taken at each survey location

Location Location No. of
Ref. Name samples/
gite
Site 1 Lake outlet 12
Site 2 Glencullen 12
River
Site 3 Glenturk 12
River
Site 4 Bellanaboy 12
Bridge

" Minerex Envitonmental Reports 1322-966 Dec-Jan (final); 1322-1820 May 2002 (final); 1322-1680 April 2002 (final)
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Site 5 Muingingaun 12
River

Sile 6 Drain 16 7

Site 7 Aghoos 12
River

Sile 8 Drain 22 7

Site 9 Drain 62 5

Site 10 Glenamoy 12
Bridge

Figure 1: Locations of sampling sites in and around the proposed Terminal Development
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A more detailed breakdown of the history of data acquisition is summarised in Table 2.

Based on data acquired from 2001 to 2003 a ground investigation database, including
information on geology, hydrogeology, hydrochemisiry and geotechnical stability, was compiled.
This has resulted in a detailed understanding of the surface hydrology and hydrogeology of each
of the strata-types present on site and their inter-relationship with the hydrology of the site.

The information obtained from the continuous data logging has confirmed a direct relationship
between rainfall events and increased flows in perimeter drains. This monitoring has also
established the relationship between rainfall events (storms) and increased turbidity, (indicatively
monthly data for January 2002 is provided in Figures la/b). Phosphate levels have not been
continuously measured, however, data has been acquired over a long period with varying flow
levels in perimeter drains/ weirs.

The two main variables used to measure the hydrochemical and hydrological relationship were
turbidity and flow. The other parameter, which showed a close relationship diagrammatically
with turbidity, was electrical conductivity (EC), which also correlates well with flow, Figures 2
a/b.

This has lead to the conclusion that the shape of the relationship between EC and flow, which
was evident in the similarity between turbidity and EC, is probably due to the nutrient levels. The
parameter EC appears to be an indicator of nutrient loading. Figures 3 a/b show nutrients
correlated with EC (units p siemens/cm — pS/cm) and the sarfi€ pattern of clusters appear for total
phosphorous, ammoniacal nitrogen and total nitrogen. &

NS
In respect of drier conditions figure 4 shows oguin&rnary for the month of May 2002 where
*storm’ events only had rainfalls of about 1.5{6?{«8? opposed to over 2mm in other months. There
are also periods of drier conditions. (\Q\\’@G*
N
In conclusion the data indicates 6@@0 there were no significant changes in phosphate
concentrations with increased ﬂo@a@ or increased suspended solids. Data available for weir 1
at drain 16, for example indicates\cbb%v phosphorous concentrations (all less than 0.1 milligrams
per litre) for a range of suspenﬁ%eﬂ solids of between 12 and 26 milligrams per litre, over a range
of measured flows of betweécjg\ 0 and 140 litres per second, as shown in Figure 5.
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Figurela storm event

Response to Rainfall at Weir 2 in Drain 22 at the Bellanaboy Terminal Site
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Rain (all {mias), Temperature ¢ Ch, pli, EC {imSfem}

Figure2a

Response of Tempernture, EC, pH and Turbidity to Flow at Weir 1 in Drain 16 at the Bellanaboy Termninal Site
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Total Phospherous (mg/l), Tutal nitrozen (mpf),
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Ammuonical Nitrogen {mgpi)

Figure3a

Correlations between Nutrient Analysis 22 vs EC in Drain at Bellanboy Bridge
Terminal Site
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Figure 4

Summary of Water Level, Flow Data and Hydrochemical Data for May 2002
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Response of Temperature, EC, pH nnd Turbidity to Flow at Weir 1 in Drain 16 at the Belanaboy Terminal Site
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Shell E&P Ireland Limited

Response to Request for Further Information Volume 1; Item 16

16. Proposals to deal with the storage of peat on site in the event of adverse weather conditions
preventing sufficient de-watering of the peat to allow transportation to the deposition site.

In the event of adverse weather conditions, the peat stored at the terminal site will be covered by
waterproof sheeting. This is standard Bord na Mona practice and will ensure that free water can
escape from the stored material, and prevent additional water being added.
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Shell E&P Ireland Limited
. Response to Request for Further Information Volume 13 Item 17

17 A detailed waste management plan setting out all wastes expected to be generated by the project
both during construction and operation. The expected quantities of each waste type and their
probable disposal rowtes.

A response is provided overleaf..
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 17

1 Introduction

This section draws on and supplements Section 16 of Volume 1 of the EIS, addressing a number of the strategical
aspects of waste management. Specifically, it addresses:

The principles of waste management that will be applied by Shell;
waste management practices to be applied to the different types of waste, and

s the estimated quantities, types and disposal options for waste that may be generated during construction
and operation of the terminal.

It should be noted that in respect of some of the wasles arising as a result of terminal operations, the EIS
submitted in support of the planning application has considered the worst case scenario. This is especially
important when dealing with wastes that may arise due to the potential presence in the produced fluids of certain
components, such as mercury. The EIS assumes that mercury will be removed from the gas, condensate and
produced water streams by means of various filtration processes, and makes ‘worst case’ predictions with respect
to quantities of waste generated. In table 3 the quantities presented are worst case estimates based on industry
experience of similar reservoirs and are not actual or even likely quantities but are given to demonsirate the ability
of the terminal facilities to deal with these wastes should they arise; see section 2 of the EIS for a more detailed
discussion. Itis not possible to give more accurate predictions of these types of wastes until after production start-
up.

2 Principles of Waste Management

&‘
N
The following key principles will underpin Shell's approach to the rnana%d'nent of all wastes arising:
o

s Compliance with Irish legislation with respect to waste@é(rféement;

» specification of materials to minimise the impacts e disposal through selection of suitable materials
with minimal environmental toxicity consistent wigfééeb\{iéctive operational use;
minimising arisings of waste, and ) 0(\%\

maximising re-use on site where possible. £ @@

R
3 Waste Management Practices & $\q
)

O
These principles will be implemented by the\&)nstruction contractor and by Shell as operator of the terminal. It will

include the following practices: &
c®

e Segregation and the provision of safe storage facilities for the wastes arising on site pending their
collection for disposal;

appointment of competent staff to be responsible for the management of wastes,

selection of minimum risk disposal methods (see tables below),

selection of authorised and licensed waste contractors for transport and disposal,

monitoring and checking of arisings and disposal, by reference to the retention of records and audits of
contractors and Shell's own practices, and

s setting of reduction targets designed to further minimise wastes arising.

4 Waste Volumes

The following tables estimate the maximum quantities of wastes expected to be generated during construction and
operation of the Terminal, and indicate the disposal routes for each waste type. For clarity they have been
presented in the same format as that used for the IPC application which will be submitted o the Environmental
Protection Agency. A precautionary approach has been taken in compiling the figures which are therefore likely to
be an overestimate. The figures are based on start of construction in 2004. If there are delays, the project phasing
will change but the overall principles will rernain the same.
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 17

31 Non hazardous constructicn waste

The types of waste and disposal philosophy are discussed here. Table 1 presents a summary of this and provides
approximate quantities and disposal routes. In addition peat wili be removed form the terminal site and deposited
for re-use at Srahmore, see Volume 1, Section 2 of the EIS. Table 4 of this response provides a more detailed
description of material use and re-use as well as offsite disposal of surplus mineral soil. Such materials will be sent
to a licensed facility where it is hoped they will be re-used as appropriate.

3.1.1 General compactable waste

This waste will comprise municipal waste and packaging arising from the construction operation and will include
kitchen waste (excluding recyclable wastes such as cooking oil}, office waste (excluding toner cartridges and the
like which will be recycled) paper, cardboard and plastics arising from packaging. Where possible some
segregation of these wastes will take place if recycling routes are identified in the local area (can, glass bottles,
paper and board).

3.1.2 Chemical toilet waste

During the construction work the permanent sewage treatment system (Puraflo) will not be in place and so
chemical toilets will be used. A licensed contractor will collect this waste on a regular basis and will dispose of it to
an agreed licensed facility.

3.1.3 Cooking oil

The kitchen facility will be equipped with storage for used cooking oil. Tgié&will be collected by a licensed carrier
and taken for recycling at a licensed facility. &
, S
3.1.4 General Construction Waste oﬁ’o <
F
These wastes offer a number of potentials for recovery, ¢ cycling. Examples of this include timber formwork

(de-nailed), steel pile and rebar cutoffs, batteries, wageagh and solvents that can be recovered. Steel and other
metals will be segregated for recycling and sold \\Q%p. Timber will be segregated and recycled. Other inert
materials such as concrete products will be coll By a licensed contractor and disposed of to a local licensed
landfill; examples of such local facilities are prQéqul@d in table 1.

3.2 Hazardous Construction Waste\é

The types of waste and disposal philosgﬁ?\y are discussed here. Table 2 presents a summary of this and provides
approximate quantities and disposal routes.

3.21 Qily waste

During the construction process a number of hazardous wastes will arise including oil contaminated Personnel
Protective Equipment, oily rags, waste lubrication oil, brake fluid and various solvents. These wastes will be
collected by a licensed waste carrier and sent to a hazardous waste transfer facility, examples of which are
presented in Table 2. Currently there is no operational hazardous waste treatment facility in Ireland. All such
wastes are sent overseas for treatment and disposal.

3.2.2 Clinical waste

Clinical wastes arising on a construction site tend to be those associated with first aid treatment on site. The
arisings will be collected by a licensed contractor for delivery to a clinical waste incinerator.

3.3 Non hazardous operational waste

The operation of the terminal will result in small quantities of domestic and office waste associated with a
workforce compliment of approximately 50 people in total using the site in a 24-hour period. Al of the waste
arisings will be handled in the same way as for non-hazardous construction waste. Recycling schemes for cans,
bottles and paper and board are likely to be promoted on site subject to the presence of local recycling initiatives.
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Response to Request for Further Information Volume 1; Item 17

3.4 Hazardous operational waste

The range of potential hazardous wastes and likely volumes are presented in Table 3. This table also presents the
likely disposal route from site i.e. via a licensed hazardous waste carrier to a licensed transfer facility. If there is no
hazardous waste disposal facility in Ireland at the time of Terminal commissioning and operation these wastes will
be sent overseas for treatment.

3.5 Other potential waste arisings

It is unlikely form our understanding of the operation that any other wastes will arise other than those discussed
already. There is the possibility that during maintenance of equipment naturally occurring radioactive material
(NORM) may be generated. This is a common event in gas transmission systems and procedures are well
established to handle this scenario, In the unlikely event that this occurs, NORM would only be encountered in
maintenance campaigns, typically once every three years starting in year three of terminal life. It is not expected
that more than a few kilogrammes of NORM might he generated every three years.

In respect of possible NORM consignments, the developer will apply for a solid waste licence from the Radiclogical
Protection Institute of Ireland (RPII), as required by the Radiclogical Protection Act, 1991 (ionising radiation) Crder,
2000, S.1.No. 125 of 2000.

Staff responsible for maintenance work would be trained in the handliing of NORM, and be equipped with
appropriate personal protective equipment. Work with radiological sources would be covered by the terminal’s
work permit system. A compound for handling NORM would be established on-site, with NORM sealed in drums.
This is in accordance with industry practice and with the requirements of &e RPIl implementing the Radiological
Protection Act. N<
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Shell E&P Ireland Limited
Response to Request for Further Information Volume 1; Item 18

18. Figures 12.1 to 12.4 at a size sufficient to show all noise sensitive receptors and to allow their
individual numbering.

Figures 12.1 to 12.4 are provided at A3 size .
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Shell E&P Ireland Limited

Response to Request for Further Information Volume 1; Item 19

19. Figure 11.3 Concentration Contour at a size sufficient to allow the individual numbering of the
nearby houses.

Figure 11.3 is provided on the following page.
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Figure 11.3 Concentration Contour of Annual Average NOx as NO, Concentrations Arising from
Process Contributions from the Terminal
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20. Plates 13.1 and 13.2 reproduced at improved resolution on A4 size photograpliic paper.

Plates 13.1 and 13.2 are provided at A4 size.
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O

. Additional water quality samples including physico-chemical analyses of these water samples as
a baseline for establishing existing water quality (Please note that three of the six water quality
samples at Sralmore were taken as drainage maintenance works were being carried out on the
main watercourse through the site and would not be representative of baseline conditions).

Additional water quality samples were obtained on the 6th January 2004 and the 19th February
2004, see Table 1, from the 6 No. surface water sampling points established during the baseline
assessment.

The surface water surveys undertaken on the 6th January and 19th February 2004 augment the
surface water survey undertaken on the 29th October 2003, which was included in Section 9.3.2
of Volume 2 of the EIS. The samples taken on the 29th October 2003 were taken during a
prolonged period of heavy rainfall and also while drainage maintenance works were being
carried out at the site.

The samples taken on the 6th January and 19th February 2004 would be considered to be more
representative of baseline condition, as no site activities were being undertaken by Bord na Ména
O during these surveys.

All water quality data is included in Table 1. The locations of the 6 No. sampling points are
shown on Figure 9.1 of Volume 2 of the EIS,
&
As stated in Section 9.3.2 of Volume 2 of the EIS, Bor én\\ﬁ Modna were undertaking remedial
works along the Main Drain through the Srahmorg, si SThese works would have affected the
surface water chemistry downstream of the site. Eﬁ@ urface water sampling survey of October
2003 was preceded by a period of rainfall, whi@fi@uld also likely impact upon the surface water
chemistry, as a result of overland run-off to Mrface water channels.
S &
The surface water sampling surveys gﬁ{ﬁuary and February 2004 were undertaken on days of
low precipitation, however as th éﬁrgﬁ\ys were undertaken during winter months, intermittent
rainfalls would have been commogsSprior to both sampling surveys. No site works were being
undertaken on the watercourses @ring the January and February sampling surveys such as those
that affected the existing baso' e conditions taken in October.
O

Plac The most recent results, Table 1, show some noticeable differences in water chemistry from the

& October survey, however in general the water chemistry reflects the geological environment in
which the water comes in contact prior to discharging to the marine environment at Tullaghan
Bay.

¢ The Biochemical Oxygen Demand (BOD) of the February 2004 samples is consistently
lower than the samples taken in October 2003, as displayed in Table 1 (Samples were not
analysed for BOD during the January survey).

The Chemical Oxygen Demand (COD) is elevated for all sampling surveys, however this is
not unexpected due to the presence of large tracts of land covered with organic rich peat.
Peat is chemically active and biologically inert, therefore resulting in elevated COD and low

BOD.
s The conductivity is relatively stable and would be consid i 0. waﬁ:@m
elsewhere in Ireland. The alkalinity and hardness of tRe water.is_also lew.’ The!

concentration of conductivity, alkalinity and hardness is

&gt_a_n:,il_natuml and du
geology of the region.

3 { MAY 2004

The total solids concentration is composed of the disfolved solid concentration and
suspended solid concentration. The dissolved solid ¢ tﬁjafasm is. a factor of “thE! e

o .

PL__ -'Iﬁ;
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(,. ) mineralisation of the water and is analysed by evaporating the water and determining the
concentration of solids remaining.

Activities associated with the proposed deposition of peat will not affect the dissolved solid
concentration. The suspended solid concentration could be impacted by sediment-laden run-
off, however the drainage infrastructure proposed in Volume 2 of the EIS, Section 9.7, is
designed to mitigate this risk.

The total solid concentration varies with sample location and the time the samples were
obtained. This variation is most likely due to the suspended solid concentration of the
samples, however it is also a factor of mineralisation.

The suspended solid concentration is the concentration of material that would settle out of
water in still water conditions. The total suspended solid concentration is significantly lower
in both the January and February sampling surveys, in comparison to the October 2003
survey. The suspended solid concentration in February was consistently below the detection
limit of the laboratory. This reinforces the view that the suspended solid concentration of the

O October 2003 survey was not representative of the baseline conditions, due to the drainage
maintenance works occurring at that time.

e The ammoniacal nitrogen concentration is locally elevated; see Table | below, however the
elevated concentration of ammonia appears to be a natural phenomenon in peat rich
environments. &

N<
Y\&é

e The Nitrate concentrations are generally lower thag 3re found in other regions of Ireland and
the Nitrite concentration is slightly high ‘i@ would be found elsewhere in Ireland.
Naturally occurring ammonia is a featur%&%o at rich environments. A high watertable (i.e.

close to the surface) is a characteristic qtb\gggh environments, therefore there is very little free
oxygen in the material and Nitroge \§{@educcd to Ammonia rather than oxidised to Nitrate,
as occurs in other environments yWiiere free draining soils exist.

N)
OIRN

e The sulphate concentration is sfightly lower than normal background levels and the chloride
concentration is slightly \élevaled above normal background levels, however the
concentrations recordedocﬁgg considered to be representative of the existing surface water
baseline conditions in tHis region,

The presence of faecal coliforms and total coliforms in the surface water, Table I, is not
considered to be due to human factors. The presence of microbes in the surface water is
considered to be due to vegetative decay and fauna activity within the surface water
catchments. There is no apparent human source for the microbes at the particular sampling
points.

(B
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O

2 Reconcile the fact that the EIS states that settfement pond S3-2 is operating efficiently in
lowering the sediment loading of run-off at that location, a total solids figure of 4+75mg/l, (this
figure itself appears high) when the level of total solids recorded in water samples taken from the
main drain when drainage maintenance work was being carried out (249-632mg/l).

The efficiency of settlement pond S5-2 is determined by analysing the concentration of
suspended solids at the outfall point of the pond. It is not appropriate to use total solids to
determine its efficiency.

The total solids concentration is composed of the dissolved solid concentration and suspended
solid concentration. The dissolved solid concentration is a factor of the mineralisation of the
water and is analysed by evaporating the water and determining the concentration of solids
remaining. The suspended solid concentration is the concentration of material that would settle
out of water in still water conditions.

Reference to the water chemistry data included in Table | below, with specific reference to the
water chemistry for SWé on the 29th October 2003, the total solid concentration at the outfall of

O settlement pond S5-2 is 103mg/l. The suspended solid concentration at the outfall point is
33mg/l.

[Note: The total solid concentration quoted in the question above is the total solid concentration
for SW5, which is located downstream of the Srahmore site, og,.the Munhin River.]
N<

Activities associated with the proposed peat depositioﬁeat will not affect the dissolved solid
concentration. The suspended solid concentranoxb& be impacted by sediment laden run-off,
however the drainage infrastructure proposed mg& me 2 of the EIS, Section 9.7, is designed to
mitigate this risk. The concentration of susp solids at the outfall of settlement pond S5-2 is
significantly lower than the suspended soligl gohcentration elsewhere within the Srahmore site on
the 29th October 2003. For this reaso \gsﬁatement was made in Volume 2 of the EIS (Section
9.3.2) that settlement pond S5-2 was\é]\:@'}atmg efficiently.

It should be noted that the sample@fhken on the 29th October 2003 were taken following a period

of prolonged rainfall. Subseﬁhent surface water sampling, taken on 6th January and 19th

February 2004, see Table l,dhdlcate that the suspended solid concentration at sampling points on

the Munhin River and at the outfall point of settlement pond $5-2 are significantly lower than
) previously recorded on the 29th October 2003.

With respect to sampling points SW2 and SW3, the monitoring points are located on the Main
Drain through the Srahmore site. The water collected in this drain is treated downstream of SW3
and prior to outfall to the Munhin River in stilling ponds. As detailed in the drainage design
proposed for the peat deposition area (Ref. Volume 2 of EIS, Section 9.7) it is proposed to
construct new settlement lagoons to treat all water prior to outfall to the Main Drain. This will
further augment the treatment arrangement of surface water.

AR BOHD PLEANALA
TIME =
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O

3 Indicate whether the level of Total ammoniacal Nitrogen (which already appears high in the
water samples taken) will increase with the introduction of peat from Bellagelly South and
whether it will impact on marine waters in Tullaghan Bay pNHA and Blacksod Bay/Broadhaven
SPA downstream of the proposed development. Details shall include proposals 1o mitigate any
adverse effect.

Drainage effluent form industrial peatlands, where the peat has been drained and is being
‘worked’ thus facilitating greater oxidation than would occur in virgin peatlands, typically
register higher Nitrogen levels than from virgin peatlands. Studies have shown, however, that
this elevation is much lower in western blanket peatlands than from those in the Midlands.

It is not expected that the level of Ammoniacal Nitrogen will increase with the introduction of

peat to the Srahmore site from Bellagelly South. The reason for this is that naturally occurring

ammonia is a feature of peat rich environments. High watertables are characteristic of such

environments, therefore there is very little free oxygen in the material and Nitrogen is reduced to

Ammonia rather than oxidised to Nitrate, as would happen in other environments where free
O draining soils exist.

The initial process of depositing the peat from the terminal site could constitute a ‘working’ of
peat not too dissimilar to that which occurs during typical industrial peat harvesting processes.
The peat from Bellanaboy being wetter than peat being harvested industnally will result in less
oxidation, and therefore less ammoniacal Nitrogen release. a result of this activity the levels
of nitrogen in the discharge waters should be at the \g\érst similar to current levels, as the
deposition site is still an active peat harvesting area.

) @
Once the deposition phase is complete and theoé?? ss1|satlcm phase commences, bringing with it a
widespread and flourishing growth of Soft - Juncus effusus, it is expected that the amount

of Nitrogen in the run-off will reduce ¢t Euels typical of a cutaway, or indeed ultimately to the
even lower levels associated with pea{\ @¥'in their natural state.

S

\
The surface water analyses, in Talg‘i@q\ below, highlight a number of points of interest.

o
a) The ammonia levels Q&\he 29" October 2003, Table 1, are generally significantly
elevated, with the e@eceptlon of SW6 (where the level was below the detection limit of
L the laboratory).

SW6 is at the outfall point of settlement pond S5-2. This suggests that the ammonia
concentration is reduced following retention in the settlement ponds due to the settlement of
suspended peat solids.

b) The drainage design for the peat deposition area, as detailed in Section 9.7, Volume 2 of
the EIS, proposes to construct a number of settlement ponds to treat all the run-off water
from the site. This will thus have the affect of reducing the ammonia concentration, as
the suspended peat solids are settled out of the water before it is released to the receiving
environment.

This will treat the run-off water at source and therefore will not result in adverse impacts in
marine environments downstream. ————— .

A
¢) The samples obtained on the 29" October 2003 mpreceded by heavy and prolonged.

| |
rainfall. This would have resulted in sustained ru oft to surface water channels across ]
the catchment. l

1
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Sampling point SW4 is upstream of all activities associated with Bord na Mdna and also
exhibits elevated ammonia concentrations, which suggesis that ammonia in the surface water
is not restricted to the Srahmore site.

The drainage infrastructure has been designed using an extreme rainfall event and will provide
adequate settlement, during the extreme rainfall event and more than adequate settlement at other

times, to allow a lowering of suspended solids in the water captured within the peat deposition
site.

There will be no significant change to the marine water in Tullaghan Bay pNHA and
Blacksod/Broadhaven SPA downstream of the site as a result of the peat deposition within the
site. Regular monitoring of the outfall quality will be undertaken throughout the lifetime of
activities within the site and during the aftercare period to determine the quality of the water

discharged from the site. The quality of the outfall will be such that it will cause no adverse
impacts downstream.

O3
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O

. 4. A map showing noise sensitive receptors and indicating existing and predicted noise levels at those
sites by means of noise contours.

Alan Saunders Associates undertook the noise survey and predictions for the original EIS and were
therefore retained to undertake the additional works requested in this item. Due to the large area
involved in the proposed peat deposition process, sample noise propagation calculations have been
used to predict noise levels at representative sensitive receptors. It is not practical to issue
representative predicted noise contours due to the mobility of numerous mobile plant items around
the large site area.

The noise predictive report, prepared by Alan Saunders Associates, is presented below.
Opcrational Noise Emissions from the Peat Depository Site

Additional noise emissions calculations have been undertaken to provide more detailed indications
of the noise levels to which individual properties are likely to be exposed during the course of the
peat deposition process.

Section 12.4.2, Volume 2 of the EIS stated that “The peat distribution and grading process,
therefore, involving tracked mobile plant and vehicles, is estimated to result in typical average
(Lacq) noise levels about 65 dB(A) at 100m from each of the operations concerned. Worst case
levels at the receptor locations have been calculated to fall wighin 55 to 60 dB(A), depending on
the proximity of the closest working approach to a given rec:{\f@ﬁ)r. "
&
These predictive calculations were based on a relat’g@l;y?@lmple model to assist with the generality
of the above statement and ensuring compliancg@éﬁh British Standard BS5228. The calculations
accounted only for geometric dispersion wittb\ﬁ sMeteorological, ground effects, or topographical
screening.  BS5228 states that the omigs “of air absorption is roughly equivalent to the
assumption that adverse noise propagaligﬁ ﬁndilions occur in all directions (i.e. all receptors are
downwind). S
EF
It is understood that the request forsfurther information in this respect is seeking a definitive noise
level prediction at specific receglﬁr locations for an assumed operational scenario.
oY
) The detailed noise propagation model which has been compiled to address this request is based on
€ the assumptions below:

e  Deposition activity in zone 2 (close to both dwellings on the R313 and at the R313/L1206
junction)
e  Three sensitive receptor locations as identified during site visit denoted A, B and C (as shown
on Figure 1)
e  Three cases
1. no losses (to correlate with simple model);
2. propagation losses to ISO 9613;
3. as (2) with adverse wind towards receptors.
On sile plant numbers and noise data as below:
ES activities No. + comments __[Source Ref. | |Defcfiption™ - LwdBA) kW | »
Delivery Lorry arrive/depart 400 deliverics/day. BS5228.P1  [C.7 121 ¢ 'lluogy arrival 98 -
Delivery lorry unload/tip 400 delivericsiday. _ |BS5228:P1_|C.7 123 |Lorry Unloading_[112 - I
IFront end industrial loader 2 |1355228: Pl |C33 § |Wheeled Loader | (102 52
:L ) I:xcavator moving / shaping 11 |385228: Pl |C338 Tracked Excav 111 65
& Bulldozers spreading 7 |BS5228: Pl |C.366) LiDher 112 48 "

x —
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[Tractor inc Haku trailer

20

ASA

Generic Tractor

108

Wheel Wash

ASA

Wheel wash

93

The results of these calculations are tabulated below. They put the generalised worst case
assumptions shown in Volume 2 of the EIS into the context of specific predicted receptor exposure

levels.
Receptor Receptor Receptor
A B C
g:;sfolses, as simplistic BS5228 caic) >8.8 28.0 343
(Clgg926]3 air & ground absorption, no wind) 41.8 46.3 424
(1500613 & adverse wind) 499 49.0 452

The calculation results show how at the distances involved, the pessimistic BS5228 assumptions
present an over-estimate of the maximum noise level to which dwellings might be exposed, and
that during the majority of meteorological conditions noise levels will in fact be considerably
lower.

We can conclude that the noise impact of the proposed site activities will be no worse than
indicated in the EIS, and on the basis of more detailed calculations should be considerably less
onerous. &>
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3. Figure 6.1 Habitats Map

Section 6.1, Volume 2 of the EIS, which deals with the terrestrial ecology of the Srahmore site,
makes reference to Figure 6.1 (Habitats Map for Srahmore Peat Deposition Site). This figure was
inadvertently omitted during the compilation of the EIS. A copy of Figure 6.1 is attached.
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O

6. Proposals to deal with excess water seepuge from stockpiled peat.

The peat from Bellanaboy Terminal Site will be unloaded from the transport vehicles and
stockpiled on the reception area prior to final movement and placement in the peat deposition
area. Drawing No. 1169/01/212 in Volume 2 of the EIS shows the layout of the peat reception
area.

The reception area will be constructed as a fully bunded concrete slab, and will be laid to falls to
ensure that any water collected on it, by means of seepage from the peat of from runoff, will fall
towards the centre of the reception slab.

The centre of the slab will be formed at falls such that all water is directed towards the concrete
sump chamber to allow primary settlement of sediment. The concrete sump chamber is located
behind the administration building. This chamber will be designed such that it may be cleaned by
means of a mechanical excavator.

O From the concrete sump chamber the water will be diverted through a grit trap then an oil
interceptor and the settlement lagoon at the south of Area 5, before it outfalls to the receiving
environment,

For full details of proposals to deal with water seepage and surface run-off from stockpiled peat
in the reception area at Srahmore, Mayo County Coungll are directed to Drawing No.

1169/01/212 of Volume 2 of the EIS and Drawing No. 1@10”436 of the Planning Application
Drawings , and Section 3.6.3 and Section 10.7, Vol&mg@oof the EIS,

O\o\

@

O -
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7. Anassessment of the impact of mineral soil being overlain on the existing peat soil.

There is no intention to import mineral soil to the Srahmore site. The only material that Bord na
Mona will accept at the reception area is peat. The volume of material to be imported to the
Srahmore site is documented in the Waste Management Plan for the Terminal site (see response
to Item 17, Volume [ above).

In support of the proposal to accept up to 450,000m” of peat to the cutover industrial peatland at
Srahmore, Bord na Ména undertook an investigation into the handling of raw peat, which
includes details of relevant field trials and outlines comparable activities undertaken by Bord na
Mdna in the past. A copy of this report is attached.
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INVESTIGATION INTO HANDLING OF RAW PEAT

1 INTRODUCTION

This paper has been prepared in support of the proposal to remove 450,000 cubic metres of
in situ peat from the Shell Gas Terminal Site at Bellanaboy, transport and deposit this peat
on Bord na Mdna's cutover industrial peatland at Srahmore [1].

It provides relevant background on the moisture content of peat, describes the proposed peat
handling method, reports on relevant field trials and outlines comparable activities
undertaken by Bord na Ména in the past.

2 MOISTURE CONTENT OF PEAT AND ITS HANDLEABILITY

Raw peat consists of a mixture of decomposed vegetation solids and water. Typically the
wetness of a peat bog is described in terms of the moisture content. The moisture content is
the percentage (by weight) of the water contained in the sample. This value is arrived at by
taking a sample of known weight and evaporating off the wafér content in an oven at 105°C.
The weight change is noted and the moisture content calgn?ated [2].
N

An undrained virgin bog typically has a moistugﬁ:g@lent of 93-95% [3]. When drainage is
provided the moisture content can be reducg&o' 87-91%. In the past the Bellanaboy site

was a research station for the AFT and h had an extensive drainage system for at least 40
years. Due to this drainage system, @j\ Bellanaboy bog cannot be considered to be in a
virgin state. Q&i@?

X

The inherent viscous nature of p $ means that its moisture content needs to be in the 94%-
98% range in order to facilitay® being pumped: i.e. huge amounts of water relative to the
amount of solid content need™to be present [4]. In such a state the peat could be said to be
“slurry”. Slurry is defined as a thin mixture of a liquid, especially water, and any of several
finely divided substances. Under such a definition the Bellanaboy site peat would hardly
qualify. Firstly, the peat contains fibrous material knitting it together. The flora of the
Bellanaboy bog site differs from the Bord na Ména bogs of the midlands since it contains
Soft Rush (Juncus effusus) which grows particularly long roots helping to bind the material
together more [1].

Secondly, pulverised peat can be formed into blocks and maintain its shape readily at
moisture contents above 91% {3]. The peat extracted in Bellanaboy will not be pulverised
but extracted whole in large scoops. The moisture content will be well below 91% so there
is simply not enough water present for the peat to form slurry. Furthermore even at high
moisture contents peat has a relatively high shear strength owing to the fibrous nature of its
constituent material even when highly decomposed [5] .

After restoring the drainage system at Bellanaboy, the excavated peat will be “Windrowed”
in order to reduce its moisture content to the required level for spreading, typically 82-87%.
At this level of moisture content the peat is quite cohesive and capable of retaining its
consistency through multiple rehandlings. Windrowing is the term used for the stacking of =
S
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peat in piles for the purpose of air-drying. Excavated and windrowed peat undergoes a
number of different phases of drying. In the initial phase (~ 8 days) the free water within
the peat drains away rapidly and the most effective drying occurs during this time [6].
Depending on the prevailing weather conditions such windrowing could lower the moisture
content of the peat to approximately 80% over 8 days, but would typically achieve 82-87%.
Thereafter drying slows as the moisture released has to migrate from within the peat
particles to the outside surface. Research has shown that a reduction of 4-5% in moisture
content can increase the ultimate shear strength of the peat by a factor of 2 or 3 [7]. This
improves the handleability of the peat.

3 PEAT HANDLING METHOD

During the peat removal at the Bellanaboy site the peat will be excavated in large scoops
using an excavator piled into Windrows. Each Windrow will be left for eight days to
remove any excess free water. The peat will then be loaded onto lorries for road haulage to
the Srahmore Peat Deposition Site.

At the peat reception area the road trucks will unload the peat onto a concrete hardstand
area. The peat will then be loaded using two front-end industrial loaders into low ground
bearing pressure trailers (Haku trailers) (See Figure 1). The Haku trailers will travel along
internal roadways which will be constructed on raised arqu\‘of the bog known as high fields
and empty the peat by tipping to the side as shown in Fl@re 2.

o° &

<O
G

Figure 1 Haku trailer carrying milled peat

Figure 2 Haku trailer on internal temporary road side tipping onto sides of high
fields.

(v ]
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o

Figure 3 Material spread over low fields and compacted with dozers.

Excavators will remove the peat from the high fields to the low field. The peat will then be
bulldozed towards the centre of the area between the two high fields creating a cambered
surface with the highest point in the centre sloping back towards drains close to the high
fields as shown in Figure 3. The height of deposited peat will generally be of the order of
1.4m to 1.8m above the existing ground levels at the highest point in the cenire, with a fall
of approx. 1:200 towards the high fields.

It is proposed that 4000m* of peat per day will be handled in this manor. To test the
feasibility of this proposed handling method two industrial scale trials were carried out.

&.

NS
4 INDUSTRIAL FIELD TRIALS §®

N
Two separate industrial trials were carried ou OQQBh'ég first trial proved the feasibility of
handling the required quantity of peat. Theo \gi?d trial concentrated on the quality of the
peat post handling. NI
S’

4.1 Quantitative Test 6&?@6\0
A quantitative test was conductegod?? Ballydermot on 22 & 23 October 2003 into the
feasibility of spreading peat usingfifferent methods. The tests involved excavating raw peat
from the edge of a productiog*peatland near the Ballydermot workshop and loading into
each of the three transport methods being tested. From visual inspection the raw peat was
similar to that viewed in inspection pits at the Bellanaboy site. The material was then carried
to the Ballydermot Workshop site (an approximate distance of 1 kilometre). At this location

the load was emptied.

This test was primarily concerned with loading, unloading, dispersing and safety issues and
was carried out under the supervision of two Bord Na Mona Engineers. The results were
favourable. The Haku trailer system was proven for loading/unloading bog peat.

4.2 Qualitative Test (Oweninny)

A trial was carried out on the 27" November 2003 at Oweninny Works. This trial was
designed to test the quality of blanket peat typical of North-West Mayo, peat post handling,
and prove it would not degrade into liquid slurry.

During the trail the peat was:

Extracted from a wet spot of undrained virgin bog using an excavator

Loaded into a Haku Trailer

Driven hard for 3 miles on a rough and bumpy pot-holed road

Unloaded onto the ground w
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e Handled 6 times further using an excavator

As can be seen the peat maintains its shape both after tipping and additional handling
(Figure 4). This proved that the peat does no readily degrade into liquid slurry due to
handling.

The November trial represented the worst case scenario for the following reasons:
o The trial was carried out in November which is wetter than and outside the proposed
handling season
The virgin raw bog is wetter than the Bellanaboy site peat
The Bellanaboy peat has long soft rush root providing better binding
The peat will be transported on national routes or on purpose built temporary bog
roads and will therefore not experience such rough quality of the roads

AR
Figured Peat Solid after T@?@%rt and Additional Handling
y,\\oo@«
4.3 Qualitative Test (Bellanaboy-B (g@}')
N

A trial was carried out from 4" to @@T%rch 2004 at Shell’s Bellanaboy site and at Bord na
Mona’s Bangor yard. This trial wzg‘aesigned to test the quality of the Bellanaboy peat post
handling and prove it would nootoﬁgrade into liquid slurry.
O
During the trail the peat was:
» Extracted using a tracked excavator from three different trial pits deemed to be
generally representative of the peat to be removed to Srahmore
o Loaded into a tracked dumper, transported to the side of the site access road and
tipped into a pile to simulate a windrow
Allowed to stand for 4-5 days to shed any free water and avail of any air-drying
Re-loaded into an 8-wheeler truck for onward road-transport
e Transported by road along the proposed haul route to the proposed entrance to
Srahmore and onwards to the existing Bord na Ména hard-stand yard at Bangor, a
total of 18 kilometers
Unloaded onto the hardstand yard
Re-loaded into the truck and returned to the Bellanaboy site and re-tipped into
windrows allowing for comparison between transported and un-transported peat
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Figure 5 Excavation & Loading of Peat into Tracked Dumper

Figure 5 shows the peat being excavated from a trial pit and being loaded onto the tracked
dumper. As can be seen the peat contains fibrous material knitting it together. As stated
earlier the flora of the Bellanaboy bog site differs from the Bord na Ména bogs of the
midlands in that it contains Soft Rush (Juncus effusus) which grows particularly long roots
that help to bind the material together more. o

Figure 6 45‘\ Windrow of Newly Excavated Peat

Figure 6 shows the peat stancﬁ’ng in the “windrow” soon afterwards. As can be seen the peat
has maintained its shape and consistency at this point. Figure 7 presents the peat after 4
days of windrowing during the rather poor drying conditions (minimal evaporation)
prevailing at that time. Free water can be seen draining away and the peat can still be seen
to maintain its consistency. The loading of the peat into a truck similar to those proposed
for the project and its condition in the truck after 18km journey, is shown in Figure 8. The
picture’in Figure 9 shows the condition of the peat after transport and tipping.

Figure 7 Windrows of 4 Day Old Peat showmg Free Water (\J
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Figure 8 Loading Windrowed Peat into 8 Wheeler Truck & Its Condition after
18km Journey

x kA
i -
Figure 9 Peat bein@qf"‘:a})ed in Bord na Mdna’s Bangor Yard

NS

Lt

Finally, having been reloaded ang\C&Q.msported back to Bellanaboy, the peat was tipped
beside the unmoved remains of the earlier windrow. A comparison of the relative condition

of the two peats is evident in Fjgure 10.

This shows that the Bellanaboy peat is not slurry, does not degrade into liquid slurry when
handled and is therefore readily handleable by the proposed method.

Figure 10 Comparison between Moved & Unmoved
Peat from the Same Windrow
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5 HISTORICAL COMPARISONS @

Historically Bord Na Ména has had ample experience of bulldozing and spreading large
amounts of raw peat in the past. This is most evident where sod peat bogs were converted
to milled peat bogs. In the production of sod peat the machinery sits on an area of high bog
and takes a progressive vertical cut along the bank leaving a cutover area in its wake at
some 2m lower level (Figure 11). Many of these sod peat banks have been bulldozed to
allow for more productive milled peat extraction.

_,Jif’l 3 Low Cutover Field

/
High Bank

Figure 11  Machinery Cutti eat on High Peat Bank
N5

&

5.1 Derrylea Case Study é’:‘i@é

Derrylea, outside Portarlington is ope' g&h site where a sod peat bog was converted into a

milled peat bog 5-7 years ago. Thlgp‘i%volved the bulldozing of over 1.4m m’® of raw peat.

Here however only half of the sﬂg Was bulldozed. This allowed for comparison between the

state of the bog before and afto onversion.

The original high bank and lower bank (Figure 12) and the bulldozed version (Figure 13)
differ only in topography. In both cases strong vegetation has grown back over the exposed
bog soil. Figure 12 shows an approximate two metre stepup between the cutover area and
the intact high bog bank. Figure 13 indicates an area where the original high bank has been
levelled and graded towards the main drain shown in the centre of the picture. This process
was repeated for ten other such banks. Clearly, this involved managed movement of
substantial amounts (>1.4 m m®). There have been no stability issues with the bog in the
five years since.
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Figure 12
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Figure 13

Derrylea Bog showing original high
bank {left) and low bank (right}

Investigation into Peat Handling (Revision 1)

Low Cutover Field

Levelled High Bank

Derrylea Bog showing bulldozed high bank
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Shell E&P Ireland Limited

Response to Request for Further Information Other Matters; Item 1
Other Matters.
1. Please submit an assessment of the cumulative effects of (a) the gas terminal (b) the deposition

site and (c) the haul route.

An assessment of the cumulative effects from the above three elements of the Corrib Terminal
development is provided.
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RSK ENSR GENERAL NOTES

Project No: P40036/10

Title: Corrib Gas Field
Response to request for Further Information 17/02/04
Other Matters 01 - Cumulative Impacts

Client: Shell E&P Ireland Limited
[ssue Date: Rev01 March 2004
Issuing Office:  Hemel Hempstead &
v\\é‘o
Sy
Authorised by: Janet Swan Proj \ydﬁanager Date: 04/03/04
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Authorised by: David Taylor ﬁwect QA Rep Date: 04/03/04
= -
QOQ\\
N
00‘&\

RSK ENSR Environment Ltd. (part of the RSK ENSR Group) has prepared this report for the sole use of
the client, showing reasonable skill and care, for the intended purposes as stated in the agreement under
which this work was completed. The report may not be relied upon by any other party without the express
agreement of the client and RSK ENSR. No other warranty, expressed or implied is made as to the
professional advice included in this report.

Where any data supplied by the client or from other sources have been used it has been assumed that the
information is correct. No responsibility can be accepted by RSK ENSR for inaccuracies in the data
supplied by any other party. The conclusions and recommendations | this report are based on the
assumption that all relevant information has been supplied by those bodies from whom it was requested.

No part of this report may be copied or duplicated without the express permission of RSK ENSR and the
party for whom it was prepared.

Where field investigations have been carried out these have been restricted to a level of detail required to
achieve the stated objectives of the work.

This work has been undertaken in accordance with the Quality Management System of the RSK ENSR
Group.

RSK ENSR .
P40036/DJS/03/10/0ther-01 Rev01
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1 Introduction

In order to construct the Bellanaboy Bridge Natural Gas Terminal it will be necessary to excavate up 1o 450,000m’
of peat from the site. It is proposed that this peat is transported by public road (R313, R314, L1204) from the
terminal site to a deposition site on a cutover peatiand at Srahmore, Bangor. Some upgrading of the L1204 is
required 1o make it suitable for construction traffic, including peat haulage.

This report addresses the cumulative impacts that may result from upgrading of the haul road, removal of peat
from the Terminal site and deposition at the Srahmore site, and construction of the Terminal. It expands on the
information supplied in Volumes 1 & 2 of the Environmental Impact Statement (EIS) that have been submitted in
respect of the proposed Bellanaboy Bridge Gas Terminal and the asscciated Srahmore Peat Deposition Site.
Within these documents, Section 18 of Volume 1 addresses cumulative impacts in the context of the terminal
development and Section 17 of Volume 2 addresses cumulative impacts in the context of the Srahmore deposition
site. This report should be read in conjunction with these sections. Upgrading of the L1204 will be undenaken by
Mayo County Council who have provided a description of the proposed road upgrade works (Section 2).

Figure 1 shows the relative works programmes for the three elements of the Corrib project that are the subject of
this assessment. For each element a lighter shade denotes less intense aclivity. Figure 2 shows the relative
locations of each element.

Figure 1 Works Programme é‘o&
o
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Figure 2 Relative Locations of the Terminal, Haul Road and Peat Depository Sites
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2 Road Upgrade Works

The road ugrading works that are proposed for the L1204 are of the same nalure as those undertaken routinely by
Mayo County Council as they maintain and upgrade the road network. it may therefore be assumed that the
people of Mayo have a broad familiarity with the construction process for this type of work.

During upgrading, transport of materials to the working section will be along the section which has not yet been
improved, 1o avoid the haulage of material over the new surface. The operation is expected to commence at the
Bellanaboy Terminal end and work towards the Srahmore deposition site.

The initial works will include the cutting back of verges, the excavation and removal of edge peat and its
replacement with imported stone. Where required, roadside drainage works will also be carried out at this time.

The formation will be graded where necessary and the paving machine will then begin to lay down the new
surface. This paver will be continuously fed with foam mix, and typically a fleet of up to 20 trucks will be deployed
to haul material to the working section. Temporary lay-bys and tuming areas will be provided at intervais to
facilitate this materials flow. In some instances these improvement works are carried out in stages involving half
carriageway widths, but it is likely that the L1204 will be undertaken as a full width operation.

Each day, the section which has been paved with foam mix will be sealed; the bitumen sprayer and gritting
machines will therefore foliow the foam mix paving operation at an appropriate time of the working day. Sealing is
also a continuous operation. 0@.

in summary, this element of enabling works essentially involves an ir@&ése road improvement operation, that will
progress at approximately 1 km per week along the L1204, and gﬁ“&é fed by a fleet hauling road making materials

to the working section. S
Q‘§Q&\§
3 Traffic Flows KON
- & &

The potential for curnulative impacts from the ;\h‘ff Olemt-:nts of the Terminal development (namely the Temminal
site at Bellanaboy Bridge, the haul route and é(wé Peat Deposition site at Srahmore) relate primarily to traffic
movements, particularly along the L1204 which will be used as the haul road. Traffic movements may cause
nuisance 1o people, could affect water and {fabitat quality and could disturb animals. These issues are discussed

low.
below Oo(\
3.1 Existing Traffic Flows
Existing traffic flows on the local roads are given in Volume 1 of the EIS and reproduced below in Table 1. The

figures for the R313 were recorded at a time when peat harvesting operations by Bord na Mona were not in
progress at their Srahmore site.

Table 1 Peak hourly traffic counts

R314 Westwards from 1 44
Terminal gate
L1204 Residents living in 19 27
houses located off this
I _ | road o | r— .
RA313 crossing Wide range including 118 142
cars, HGV, buses,
quarry traffic, light
industrial
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3.2 Construction Traffic Flows

A detailed Transport Management Plan {(see accompanying volume) has been prepared which addresses traffic
flows relating to all elements of the Corrib project, namely:

Upgrading the local roads (responsibility = Mayo County Council);

Construction of the Srahmore peat deposition site {responsibility = Bord na Mona);

Construction of the gas terminal, including enabling works and peat haulage (responsibility = Shell);
Construction of the gas import pipeline (responsibility = Shell);

Construction of the Mayo to Galway pipeline (responsibility = Bord Gas Eireann).

Construction activities will be managed to ensure that project-related truck movements do not exceed 400 vehicles
per day (Figure 3) and carivan movements do not exceed 300 vehicles/day (Figure 4).

Figure 3 Daily Average Truck Movements
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Figure 4 Daily Average Car and Van Movemenis
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4 Potential Cumulative Impacts @gﬁltlgatlon Measures
O

As discussed in Volumes 1 and 2 of the El &ﬁe combined works associated with the Terminal development have
the potential to affect local residents, tourigis, wildlife, water quality and the Carrowmore Lake complex. There may
also be minor cumulative impacts in te@ufs of archaeology, visual impact, aggregate resources and wasie disposal
sites. Polential cumulative impacts on all these receptors are further discussed in this section together with
relevant miligation measures.

a1 Human Beings

41.1 Journey Time

Drivers using the L1204 will experience some delays to their joumeys during the works period. This is likely to be
most acute during the upgrading works (approximately 3 months) and while the peat is being transferred from the
Terminal to the Srahmore site (approximately 8 months). During the road upgrading, access will be restricted
around the working section but Mayo County Council will adopt suitable traffic management measures to facilitate
the flow of local, emergency and construction traffic. Local residents will be kept informed of the works programme.

4.1.2 Noise

Increased noise levels will be experienced in the vicinity of the works. Vehicle noise will be most intense at the
Srahmore and Terminal sites: this has been taken into account in the noise assessments presented in Section 12
of Volumes 1 and 2 of the EIS. During the road upgrading works, noise from the delivery trucks and paving
machines will be typical of that volume of HGVs. The working section will progress steadily over the 11 km in the
same number of weeks so no single dwelling will be subject to noise from this activity for more than a few days.

4.1.3  Air Quality
As discussed in Section 11 of Volumes 1 and 2 of the EIS, vehicles and machinery will release exhaust fumes into
the air. Emissions will include releases of oxides of nitrogen, carbon monoxide, sulphur dioxide, benzene and
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PM,,. Vehicles will also potentially generate dust, including PM,q, in the event of passing over dry, unpaved
surfaces. There will therefore be a minor degradation of air quality along the roads used by the construction tratfic
but the air quality will still be good in comparison to that of roads through nearby villages and towns.

Emissions from the bitumen spraying operation are standard with such work and represent no particular hazard in
the open unconfined working area.

4.2 Water Quality and Fisheries

During construction there will be an increased risk of contaminating local watercourses and Carrowmore Lake,
either through sediment run off or fuel/chemical spillage. The road upgrading will require some widening of the
road, but this activity will be confined to the eastem side away from the lake. A new stone filled edge will be
constructed as part of the ugrading works, which will absorb and attenuate road runoff during the surfacing
operation. No additional bridges or culverts are required.

Any upgrading of bridges and culverts will be undertaken in close consultation with the North West Regional
Fisheries Board (NWRFB) to ensure that risk to aguatic fauna is minimised. The project is committed to stringent
pollution prevention measures that are detailed in Sections 3 and 9 of Volumes 1 & 2 of the EIS, and are
considered sufficient to address any cumulative impact.

4.3 Carrowmore Lake Complex cSAC

The widening of sections of the L1204 will encroach slightly on the Carr vﬁ%lore Lake Complex candidate Special
Area of Conservation (SAC). However, the areas concemed are chargiterised by shallow peat which is degraded
in ecological terms. Some areas have been quaried in the p@ﬁt&hd. during recent years, there has been an

upsurge of housing development along the roadside. é{PO <
&
The National Parks and Wildlife Service and Mayo Cou &ncil have reviewed the sections and agreed specific
locations where widening is acceptable. No widening\\wo allowed outside these locations.
&N
S

4.4 Greenland White-fronted Geese &7 ¢
Carrowmore Lake ¢SAC supports a number@‘ ird species which are of international conservation significance
and are listed on Annex | of the European uﬁ Directive. As discussed in Section 6 of Volume 1 of the EIS,
during October, Greenland White-fronted Geese arrive to feed around the lake and in some nearby fields, some of
which are close to the proposed haul roug‘ét Glenturk More. They are resident in the area until late February.

S

Peak use of the haul road is expected 1o be between April and September (Figures 1 and 3) during which time,
Greenland White-fronted Geese are not in residence. Other activities will extend beyond this period. However, ilt
has been observed that Greeland White-fronted Geese feeding within 500m of the Coillte clear felling operations
near Glenturk do not react to loud trucks or mechanical noises. It is therefore considered very unlikely that this
species will be adversely affected by the construction traffic.

The feeding grounds for the geese are to the west of the L1204 and will not therefore be affecled by road
widening.

4.5 Archaeology and Cultural Heritage

The cumulative impact on the archaeological resource will be additive rather than synergistic. The pooled
knowledge gained from investigation of each of the development sites will enhance synergistically the
understanding of the local area.

4.6 Landscape and Visual

Upgrading of the haul road together with construction activities at the terminal site and deposition site will increase
the area of disturbance to the local landscape (Section 13 of Volume 1 of the EIS). This impact will be temporary,
as the terminal site will be landscaped and the deposition site reinstated. Landscape disturbance is significantly
reduced by using an existing road for the haul route rather than constructing a new, dedicated route.
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4.7 Aggregates and Wastes

During construction there will be an accelerated depletion of local aggregate resources and filling of waste disposal
sites. As explained in Section 18 of Volume 1 of the EIS) the total quantities of aggregate used and waste
disposed by each element of the project will be additive, but is not expecled to cause a strain on these resources.
Forward planning and effective communication with the aggregate and waste site managers will pre-empt any
problems.

5 Monitoring

It is not proposed that any monitoring will be undertaken specifically for cumulative impacts. However, monitaring
will be undertaken, where required, for the individual phases of the Bellanaboy Bridge gas terminal and the
Srahmaore peat deposition sile.
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