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Appendix 1
Introduction

There is no appendix for Introduction
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Appendix 2.1
Drawings

These drawings are presented in Volume 3 of the EIAR due to their A3 size.
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Confidentiality statement:

The information disclosed in this proposal should be treated as being strictly private and confidential and you are requested to
take all reasonable precautions to maintain its status as such. You are requested to use and apply the information solely for the
purpose of evaluating this proposal and are asked not at any time to disclose or otherwise make available the information to
any third party except for those officers, employees and professional advisers who are required by you in the course of such
evaluation to receive and consider the information and who agree to be bound by these non-disclosure terms.
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1. WASTEWATER TREATMENT ELEMENTS

The wastewater treatment system proposed for the treatment of domestic type effluent from the
3nr warehouses and security kiosk proposed as part of the Phase 1 Durnish development will consist
of the following:

e 1 no. Kingspan Klargester BioDisc BE Model (or similar approved) to provide both primary
and secondary treatment

e 1no. 60m? stratified sand polishing filter to provide tertiary treatment and infiltration field

It is proposed to construct a gravity-fed foul wastewater system, accommodating the necessary
gradients and falls within the 2.0m — 2.5m infilled region/removed topsoil.

2. DESIGN LOADING

The package treatment plant has been designed to cater for wastewater from human activity within
the proposed Phase 1 development of the Durnish Lands, and will be of domestic strength.

It is expected that the maximum occupancy of the Phase 1 development will be 48 persons, and the
site will be operational 24/7.

The package treatment plant has been designed to cater for a load from 60 personnel, allowing for a
factor of safety of 1.25.

On this basis, the package treatment plant will have a design population equivalent of 30 and
loadings of 1.8kgBOD/d and 3.6m>/d.

The design loadings are calculated based on 30gBOD/person/day and 60litres/person/day for an
office and/or factory with canteen as detailed in Table 3 of the EPA Wastewater Treatment Manual
(EPA,1999)".

3. TREATMENT PROCESS

3.1. Kingspan Klargester BioDisc BE Model (or similar approved)

Kingspan Klargester BioDisc (see Appendix A: Klargester BioDisc Commercial Sewage Treatment
Plant Specification Sheet) models are all Rotating Biological Contactor systems, comprising a primary
settlement tank, secondary treatment compartment and a secondary settlement tank. Effluent
treatment takes place within the secondary treatment compartment by means of micro-organisms
attached to inert media discs mounted on a shaft which is rotated by an electric motor and partially

! Environmental Protection Agency, Wastewater Treatment Manuals: Treatment Systems for Small
Communities, Business, Leisure Centres and Hotels (Wexford: Environmental Protection Agency, 1999).
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submerged within the primary treated effluent. It is on these media discs that the biofilms form,
treating the effluent before secondary settlement.

Selection of an appropriate package treatment plant was carried out by considering the proposed
occupancy for Phase 1 of the Durnish development, along with a conservative factor of safety.
These occupancy values then have the relevant wastewater loading rates applied from Table 3 of the
EPA Wastewater Treatment Manual (EPA,1999)". A suitable package wastewater treatment plant
model was the selected based on the max BoDs/hydraulic loading specified for each model and the
calculated loading rates.

The Klargester BioDisc BE Model was selected, which produces a secondary treated effluent
compliant with industry requirements across commercial sectors including national and
international regulations such as BS EN 12255 and EN 12566-3. The BioDisc BE Model is capable of
servicing the foul wastewater treatment demand for a Population Equivalent of 35 i.e. a maximum
daily BODs loading of 2.1 kg and a maximum daily flow of 7,000 litres. Based on the anticipated
number of employees that will occupy Phase 1 of the Durnish Lands development and the
corresponding factor of safety, the design daily BODs loading is 1.8 kg and the design daily flow of
3,600 litres. Therefore the Klargester BioDisc BE Model is considered sufficient for the Phase 1
development

Appendix A: Klargester BioDisc Commercial Sewage Treatment Plant Specification Sheet has been
included for further reference.

3.2. Sand Polishing Filter

A stratified sand polishing filter is proposed to provide the dual function of providing tertiary
effluent treatment and acting as an infiltration field to return the tertiary treated effluent into the
groundwater. Natural micro-organisms within the sand layers support the growth of biofilms which
allow for further nutrient and micro-organism reduction within the treated effluent, which is then
returned to the ground water by percolation through the constructed sand polishing filter and
natural undisturbed subsoil beneath.

Sizing of the proposed stratified sand polishing filter has been based upon a maximum hydraulic
loading value of 60litres/m?/day as recommended by EPA guidance. As the design hydraulic loading
is 60litres/person/day, the design area of the sand polishing filter is 1m?/person/day, with an area of
60m? for Phase 1.

The filter has been designed in accordance with necessary EPA guidance and Irish Statutory
Instruments (see References).

! Environmental Protection Agency, Wastewater Treatment Manuals: Treatment Systems for Small
Communities, Business, Leisure Centres and Hotels (Wexford: Environmental Protection Agency, 1999).
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In summary the polishing filter will consist of the following:

e Min. 300mm topsoil layer on geotextile.
e 100mm distribution gravel (10-20mm) containing perforated infiltration lateral pipes (32mm
Dia. uPVC laterals with 4mm to 6mm orifices at 300mm C/C spacing).
e 650mm deep Stratified Sand Polishing Filter as follows:
o Layer1-200mm of coarse sand (0.4-1.4mm).
75mm pea-sized gravel separation layer.
Layer 2 — 150mm of fine sand (0.1-0.5mm).
75mm pea-sized gravel separation layer.
Layer 3 - 150mm of fine sand (0.1-0.5mm).
e  Min. 150mm free-draining, graded gravel (10-20mm).

O O O O

e Min. 1200mm natural undisturbed subsoil above water table.
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FIGURE 8.5, SCHEMATIC CROSS SECTION OF STRATIFIED SAND FILTER

Reference: EPA Code of Practice: Wastewater Treatment and Disposal Systems Serving Single Houses
(P.E. < 10) Figure 8.5.

The infiltration laterals shall be arranged in a closed loop distribution network and are proposed to
be 25mm@, 6.3m in length with orifice diameters of 4mm — 6mm at 900mm C/C spacing. To ensure
uniform effluent throughout the individual lateral sand the polishing filter area, the first and last
orifices in alternate laterals shall be located one half the perforation spacing from either end. In the
remaining laterals, the first and last orifice will be located one perforation spacing from either end to
produce a staggered perforation arrangement. It is proposed that the infiltration pipe network shall
be gravity-fed, achieved by maintaining a gradient within the system of 0% to 1%.
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4. REFERENCES

e US EPA Wastewater Design Manual for Onsite Wastewater Treatment and Disposal Systems.

e EPA Wastewater Treatment Manuals: Treatment Systems for Small Communities, Business,
Leisure Centres and Hotels.

e EPA Code of Practice: Wastewater Treatment and Disposal Systems Serving Single Houses (P.E.
10).

e S.. No. 254/2001 — Urban Wastewater Treatment Regulations, 2001.
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5. APPENDIX A: KLARGESTER BIODISC COMMERCIAL SEWAGE
TREATMENT PLANT SPECIFICATION SHEET
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Water Management Solutions

Single Piece
System

Klargester BioDisc®
Commercial Sewage
Ireatrment Plant

il

; ; Product Benefits Technical Specifications
D@||\/€f€d as d Slﬂg|€, Performance & Compliance
pac ka g ed system, the - Unique RBC technology. Odour ¢ S and £l Model Reference BD BE BF BG BH BJ BK BL BM BN
. rTre = n
K| B D ® RBC - Tried and tested technology, offers > courtiree testeda v Maximum Daily BOD (kg) 15 2.1 3 42 45 6 75 9 13.5 18
d rg ester biolisc robust and efficient water management STEISIEVES| [ CESee SRt
BSEN13725. Maximum Daily Flow (m?3) 5 7 10 14 15 20 25 30 45 60
range (up to 300FE), treatment. . -
. Low running costs > Designed for applications @/Width (mm) 2450 2450 2450 2450 2450 2450 2450 2450 2450 2450
offers low runnin g . Noise free selected in compliance with Length (mm) 3340 3340 4345 5235 7755 7755 7755 7755 10420 13100
- C| - t . : British Water Code of Practice
COSLs due 1o ITs unigue . Fully removable lid for easy desludging. Flews einel Lesds. Inlet Invert depth (mm) 600/1100 | 600/1100 | 600/1100 | 600/1100 | 600/1000 | 600/1000 | 600/1000 | 600/1000 | 600/1000 | 600/1000
d egig N and o pe rational - Fully packaged system, delivered direct > 100% compliance with '(Dri’r’;)h Below Inlet Invert 1820 1820 1820 1820 1790 1790 1790 1790 1790 1790
efficiencies on site. industry requirements across Outlet Invert Depth (mm) 1735 1735 1720 1720 1640 1640 1640 1640 1640 1640
’ - Bespoke technical support offered from commercial sectors, including -
our in-house technical teams. notiongl sl imErmeiiens Ovlerd” Helght (mm) 2825/3325 | 2825/3325 | 2825/3325 | 2825/3325 | 2830/3230 | 2830/3230 | 2830/3230 | 2830/3230 | 2830/3230 | 2830/3230
regulations such as BS '("n'f'r?‘;‘t e e G 2485/2985 | 2485/2985 | 2485/2985 | 2485/2985 | 2490/2890 | 2490/2890 | 2490/2890 | 2490/2890 | 2490/2890 | 2490/2890
EN12255 and EN12566-3 (up
t0 50 PE). Empty Weight (kg) 1100/1200 | 1200/1300 | 1315/1465 | 166071810 | 3000/3020 | 3100/3120 | 3200/3220 | 3300/3320 | 4200/4250 | 5500/5650
Standard Power Supply 1phase 1 phase 1phase 1 phase 1phase 1phase 1 phase 1phase 1 phase 1phase
'E"ﬁg‘;;;?"““g - 1Phase 75 75 120 180 250 250 370 370 550 2x370
E:L:Z?d Gz | AnEee 11 11 13 16 15 15 235 2.35 28 2x2.35
Optional Power Supply 3 phase 3 phase 3 phase 3 phase 3 phase 3 phase 3 phase 3 phase 3 phase 3 phase
g.rslt SJF°9|6T -~ é.eclonf’l Sﬁge crent m:‘t’;s’){“ting - 3 Phase 90 90 120 180 250 250 370 370 550 2x370
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Pull Load Current 3 Phase 0.38 0.38 0.42 0.63 0.88 0.88 135 135 28 2x1.35
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ating (watts)

Final
Settlement Tank

Primary
Settlement Tank

ol 02 05 04

Primary Settlement Tank First Stage Biological Treatment Second Stage Biological Treatment Final Settlement Tank

This is the initial stage of treatment and simply involves the The liquor and fine solids then flow into the first stage of The liquor is then fed forward at a The surplus micro-organisms continuously slough off the discs and are carried forward

retention of coarse solids present in raw sewage and wastewater for  Biological Treatment. A unique managed flow system ensures controlled rate into Biological Treatment to the final settlement where they settle out as a humus sludge, leaving a clear

subsequent gradual breakdown. BioDisc® features one chamberto  peak performance by smoothing variable loads. stage 2 for further cleaning. This process treated effluent to be discharged to ground or water course. The settled humus sludge

ensure efficient operation with a flow balancing facility. ensures the whole media area availableis  is returned to the Primary Settlement Tank by the sludge return pump under timer
utilised ensuring maximum efficiency. control. The sludge return pump also removes any floating scum which helps to keep

the final settlement tank working efficiently.
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6. APPENDIX B: 60M? GRAVITY-FED SAND POLISHING
FILTER/INFILTRATION AREA LAYOUT
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NOTES

1. Verifying Dimensions.
The contractor shall verify dimensions against such other drawings or site
conditions as pertain to this part of the work.

2. Existing Services.
Any information concerning the location of existing services indicated on this
drawing is intended for general guidance only. It shall be the responsibility of
8 OOOm the contractor to determine and verify the exact horizontal and vertical

. alignment of all cables, pipes, etc. (both underground and overhead) before
work commences.

3. Issue of Drawings.
Hard copies, dwf and pdf will form a controlled issue of the drawing. All other
25mm® u PVC Inlet formats (dwg, dxf etc.) are deemed to be an uncontrolled issue and any work
P|pe from Package carried out based on these files is at the recipients own risk. RPS will not
accept any responsibility for any errors arising from the use of these files,
Treatment Plant. either by human error by the recipient, listing of un-dimensioned

25mm@ uPVC Manifold to measurements, compatibility issues with the recipient's software, and any

errors arising when these files are used to aid the recipients drawing

evenly distribute secondary
production, or setting out on site.
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Infiltration Laterals. 4. DATUM: ORDNANCE DATUM (Malin)
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900mm C/C spacing, each protected
by an Orifice Shield. uPVC pipes to
be laid at a maximum 1:100 gradient.
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Preliminary Programme- Single Phase Development of Durnish Lands

JETTY EXTENSION & DEVELOPMENT OF DURNISH LANDS

2019 2020 2021 2022
Apr |May |[Jun [Jul [Aug |Sept|Oct [Nov [Dec |Jan |Feb |[Mar [Apr |May |[Jun |Jul [Aug [Sept|Oct |Nov [Dec (Jan |Feb |Mar |Apr [May [Jun |Jul |Aug [Sept|Oct |Nov |Dec [Jan [Feb |Mar |Apr (May (Jun |Jul
2 5 6 8 9| 10( 11| 12 13| 14 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36 37| 38 39| 40

JETTY CONSTRUCTION

Piling of Open Pile Structure

Installation of Precast Elements

Insitu Concrete in Beams

Concrete Deck construction

Services (drainage, lighting, water)

Fender installation

Quay Furniture fit out

Durnish Lands Development

Single Phase Construction

Construction of Access Structures across Drainage Channel

Roundabout Construction & Trunk Road Improvements

Stripping of Topsoil and Profiling of Berm for Planting

Planting of Perimeter Boundary

Importation and Placement of Infill Material

Importation and Placement of Surfacing

Services (foul/stormwater drainage)

Internal Road Construction (Kerbs, surfacing, road lighting)

Installation of High Mast Lights

Erection of Warehousing
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Preliminary Programme- Phased Development of Durnish Lands

JETTY CONSTRUCTION & PHASE 1a of DURNISH LANDS DEVELOPMENT PHASE 1b of DURNISH LANDS DEVELOPMENT PHASE 1c of DURNISH LANDS DEVELOPMENT
2019 2020 2024 2025 2027 2028
Apr [May [Jun [Jul |Aug |Sept|Oct [Nov |Dec |Jan |Feb |Mar [Apr [May |[Jun |Jul |Aug [Sept |Oct Jan |Feb [Mar [Apr [May |Jun |Jul |Aug [Sept|Oct |Nov |Dec |Jan [Feb [Mar |Apr |May |Jun Jan |Feb [Mar [Apr [May |[Jun [Jul |Aug [Sept|Oct |Nov |Dec |lan
1 2 3 4 5 6 7 8 9| 10| 11| 12| 13| 14/ 15| 16| 17| 18] 19 1 2 3 4 5 6 7 8 9| 10{ 11| 12| 13| 14| 15| 16/ 17| 18 1 2 3 4 5 6 7 8 9| 10{ 11| 12| 13| 14| 15| 16

JETTY CONSTRUCTION

Piling of Open Pile Structure

Installation of Precast Elements

Insitu Concrete in Beams

Concrete Deck construction

Services (drainage, lighting, water)

Fender installation

Quay Furniture fit out

DURNISH LANDS DEVELOPMENT

Phase 1a

Construction of Access Structures across Drainage Channel

Roundabout Construction & Trunk Road Improvements

Stripping of Topsoil and Profiling of Berm for Planting

Planting of Perimeter Boundary

Importation and Placement of Infill Material

Importation and Placement of Surfacing

Services (foul and stormwater drainage)

Internal Road Construction (Kerbs, surfacing, road lighting)

Erection of Warehousing

Installation of High Mast Lights

Phase 1b (Expected c ement 2024)

Importation and Placement of Infill Material

Importation and Placement of Surfacing

Services (stormwater drainage)

Phase 1c (Expected c 'ment 2027)

Importation and Placement of Infill Material

Importation and Placement of Surfacing

Services (stormwater drainage)
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Appendix 3
Spatial Planning Policy and Strategic Infrastructure Projects

There is no appendix for Spatial Planning Policy and Strategic Infrastructure
Projects
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Consultee Scoping Letter
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Limerick County Council

Planning and Environment Section
Dooradoyle

Co. Limerick

9" October 2017
Our Ref: IBE01128

Extension of jetty facilities including the reclamation of foreshore, and extension of the
port estate, Port of Foynes, Foynes, Co Limerick

Dear Sir/Madam

RPS and HRA have been appointed by Shannon Foynes Port Company (SFPC) to prepare an
Environmental Impact Statement (EIS), Natura Impact Statement (NIS) and outline Construction
Environmental Management Plan (CEMP) to support a future planning application for the
extension of jetty facilities including the reclamation of foreshore, and extension of the port estate,
Port of Foynes, Foynes, Co Limerick.

An Information Pack is attached which provides a more detailed description of the proposed
development works together with outline site plans and engineering drawings.

An Bord Pleanala has determined that the proposed development is Strategic Infrastructure
Development (SID) within the meaning of section 37A of the Planning and Development Act
2000, as amended. The planning application will therefore be made directly to the Board.

As part of the environmental assessment process, SFPC wish to consult with those statutory and
non-statutory bodies that may have an interest in the proposal. We would be therefore grateful if
you could provide any information relevant to the proposed site that you may hold, and/or
highlight any issues that you feel should be addressed within the scope of the EIS, NIS and
CEMP.

As we anticipate submitting an application for planning to An Bord Pleanala in Quarter 4 2017, it
would assist our programme of work greatly if you could reply by Friday 24" November 2017.

If you require any further information, or clarification on any matter, please contact Ruth Barr by
email ruth.barr@rpsgroup.com or telephone +44 2890 667914.

We thank you in anticipation for your valued input at this early stage of the planning process.
Yours sincerely

7 .. .I!/JI

QWA (Dam.

Ruth Barr
For RPS
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Consultee WIee i
Response
1. Dept. of Housing, Planning, Community and Local Acknowledgement
Government
. Dept. of Communications, Climate Action and Environment | Acknowledgement
. Dept. of Agriculture, Food and the Marine Acknowledgement
. Development Applications Unit Submission

No response

. Office of Public Works

No response

. Limerick City & County Council

No response

2
3
4
5. Environmental Protection Agency
6
7
8

. Clare County Council

Submission

9. Kerry County Council

No response

10. Southern Regional Assembly

No response

11. Dept. of Transport, Tourism and Sport

No response

12. National Transport Authority

No response

13. Transport Infrastructure Ireland

Submission

14. Commission for Railway Regulation

Submission

15. Irish Rail

No response

16. Health and Safety Authority

No response

17. Commissioners of Irish Lights

No response

18. RNLI

No response

19. Arts Council

No response

20. Heritage Council

No response

21. Failte Ireland

Acknowledgement

22. An Taisce

No response

23. Inland Fisheries Ireland HQ

No response

24. Inland Fisheries Ireland (Regional Office)

No response

25.  Waterways Ireland

No response

26. Bord lascaigh Mhara

Submission

27. Marine Institute

No response

28. Geological Survey of Ireland

No response

29. Birdwatch Ireland

Submission

30. Irish Whale and Dolphin Group

No response

31. Irish Water

No response

32. Eircom

No response

33. ESB

No response

34. Bord Gais Eireann

No response

35. Dept. of Education and Skills

Acknowledgement

36. Dept. of Jobs, Enterprise & Innovation

Acknowledgement

37. Dept. of Foreign Affairs & Trade

No response

38. Dept. of Health

No response

39. Office of Radiological Protection, EPA

No response

40. Coillte

Submission
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Consultee Responses
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AN COIMISIUN UM RIALAIL IARNROID
COMMISSION FOR RAILWAY REGULATION
RPS Consulting Engineers,

Elmwood House
74 Boucher Road,
Co. Belfast

BT12 6RZ

24/11/17

Re: Extension of jetty facilities including the reclamation of foreshore, and extension of the port estate,
Port of Foynes, Foynes, Co Limerick.
Ref - LAA 5 2017

Dear Ms Barr

With reference to the above planning application the Commission for Railway Regulation (CRR) makes the
following observations;

1. Notification of your decision is required to the railway undertaking, namely larnréd Eireann.

2. larnréd Eireann should be consulted to ensure that risks associated with railway trespass are not
increased in the vicinity of this development either during the works or when the works are
complete.

3. The party undertaking the construction should ensure future works which may affect the safe
operation of the railway are undertaken with the consultation of larnréd Eireann and in
accordance with RSC Guideline RSC-G-010-A (Third Party Guidance on Railway Risk Volume 1
Planning and Development — available on the CRR website).

4. Observations or issues raised by larnréd Eireann should be addressed.

5. If permission is granted, the party undertaking the work should consult with larnréd Eireann
regarding road-rail interfaces, such as level crossings, on access routes which may have increased
flow or abnormal loads during the construction phase.

Yours sincerely,

L m O Ay

Aidan O’Sullivan
Assistant Inspector
Commission for Railway Regulation

Temple House, 57 Temple Road, Blackrock, County Dublin, A94 Y5W5 Teach Teampall, Carraig Dubh, Contae Atha Cliath, Eire
T + 35312068110 M + 353 87 7513256 E info@crr.ie W www.crr.ie



Mary Hughes

From: Oonagh Duggan <oduggan@birdwatchireland.ie>
Sent: 20 December 2017 16:46

To: Ruth Barr

Cc: casework@birdwatchireland.ie

Subject: [EXT] proposed expansion at Foynes Port

Dear Ruth:

BirdWatch Ireland received the scoping information in relation to the proposed expansion at Foynes Port. We list
below some initial points of concern but there may be more depending on receipt of the planning application.

1.
2.

We would like to be kept informed of when this application is due to go to An Bord Pleanala please.

We are particularly concerned about the potential impacts of the reclamation proposal on the site integrity,
as well as the conservation interests, of the River Shannon and River Fergus SPAs and the Lower River
Shannon SAC. Careful scrutiny and assessment will be required of the impacts of this proposal. In addition,
there is the potential that this proposal might not meet the requirements of Article 6 (3) of the Habitats
Directive and may need to be assessed against Article 6 (4) though until all the documentation is presented
and reviewed this is not a definitive outcome but we are raising it as a potential outcome.

BirdWatch Ireland manages the Irish Wetland Bird Survey and there may be data available for a subsite
(01480) which is located within Foynes harbour. You can find out more information about this here
https://www.birdwatchireland.ie/?tabid=111 and there is also a link on this webpage to request Data.

Site specific waterbird bird survey work using a qualified waterbird ecologist may be required for this
proposal.

In addition, careful assessment will be required of the potential of increased ship traffic and the impacts of
this on conservation interests. In addition, the impacts of the jetty on the movement of water and sediment
will also need to be included.

Cumulative and incombination impacts from other projects already developed and those within the
planning process will also need to be considered.

Again, we would like to be kept abreast of this development.
Thank you for including us in your scoping consultation.
Best regards,

Oonagh

Oonagh Duggan
Assistant Head of Division-Policy and Advocacy
BirdWatch Ireland

BirdWatch Ireland | Unit 20 Block D | Bullford Business Campus | Kilcoole | County Wicklow | Ireland
www.birdwatchireland.ie

www.birdlife.org

Email: oduggan@birdwatchireland.ie
Office Tel: +353 (0)1 2819878
Skype: oonaghbwi

BirdWatch Ireland - protecting birds and biodiversity
Cairde Eanlaith Eireann - ag caomhnii éin agus bithéagsulacht
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We are a science-based conservation charity, and Ireland’s largest environmental NGO with;
....15,000 members
....2,000 active volunteers
....30 local branches across the nation
...450 events free to the public in every year
...116 partners across the globe in BirdLife International
...22,000 people who receive our e-zine, a monthly update about our work
...2017 as an opportunity to make the changes urgently needed for nature in Ireland, across Europe and globally

To receive our e-zine, join as a member, make a donation or volunteer for us call +353 (0)1 281 9878
Shop online and see more about our work by visiting www.birdwatchireland.ie

Find us on =
[i Facebook -1

Twitter: @BirdWatchlE and @BirdsMatter_ie




CLARE
CouNTY COUNCIL

COMHAIRLE
CONTAE AN CHLAIR

17" November 2017

Ruth Barr,

RPS Consulting Engineers,
Elmwood House, -
74 Boucher Road, icemmmmmon-

Belfast,
BT12 6RZ

Northern Ireland

Our ref: PL/17/11/2017
Your Fef: IBE1128/Itr 1.

Dear Ms Barr,

Clare County Council welcomes the opportunity to input to your environmental assessment process
relating to the proposed Strategic Infrastructure Development at the Port of Foynes.

The information pack indicates that an Environmental Impact Statement (EIS) will be submitted in
support of the planning application to An Bord Pleandla. in this regard | would draw your attention
to Circular PL1/2017 and the transposition of the 2014 EIA Directive which requires an
Environmental Impact Assessment Report to be prepared where EIA is required (previously EIS). The
relevant information to be provided by the applicant is set out in Article 5(1)(a) to (e) of the 2014
Directive. The following key areas will need to be addressed by the applicant:

e © @ o ¢ o

Population & Human Health (not human beings)

Biodiversity (Not Flora and Fauna)

Land

Interaction including vulnerability to disasters

Subsail pollution

Reasonable alternatives relevant to the proposal (this should tie in with the
need/justification for the project as is set out in the information pack). The main
reasons for the option chosen should be clearly expanded upon given the location of
the proposed works within a dual designated European site, the Shannon Estuary
and the west coast of Ireland. A robust case should be made, with the necessary
scientific evidence presented, to support the need for the proposed development,
taking other developments at Foynes Port and previous environmental impact
assessments into account. The project options or alternatives should be clearly
explaned and analysed to show how conclusions were reached. The rationale for
selecting the current option as the preferred or favoured option should be
demonstrated adequately and on a scientific basis.

Forbairt Eacnamaiochta Economic Development

Aras Contae an Chlair, Bothar Nua, Inis, Co. an Chlair Aras Contae an Chlair, New Road, Ennis, Co. Clare
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The application should outline Foynes Port position in terms of Irelands ocean economy and how it
fits with Ireland’s targets as set out in the Governments Integrated Marine Plan for lIreland —
Harnessing our Ocean Wealth (2012). The 2017 Price Waterhouse Cooper Report “ PwC HELM
Circumnavigation: An integrated approach to the economy of the sea Ireland in the world” has taken
10 years of data in terms of assessing the usage of the seas and ultimately concluded that
sustainable growth and development of the economy of the sea needs an integrated approach.
Irelands Integrated Marine Plan is the product of this integrated approach which acknowledges the
long term nature of maritime development. The extension at the Port of Foynes needs to be set in
this context establishing the integrated approach and the long term focus and plan for the Port
within the context of the estuary and Ireland’s maritime economy as a whole.

I would again reiterate earlier comments made in relation to the relevant sections of the Strategic
Integrated Framework Plan for the Shannon Estuary.

As your proposed enhancement of berthing facilities at Foynes Port is located within a site identified
as a Strategic Development Location for Marine Related Industry through the SIFP process and
adopted into the Limerick City and County Development Plan it is imperative that the following is
considered and adhered to;

Over-arching mitigation measures {Section 6.2 of the NIR, Table 11.2 of the SEA ER)
Mitigation measures per theme (Section 6.2.1 of the NIR)

Site specific mitigation measures (See Table 3.24 relating to Site D of the NIR, Table 11.3 of
the SEA ER)

The following observations are made in relation to the availability of datasets and comments in
relation to scope and direction of surveys and assessment;

e Following the completion of the Bird Data Review by Bird Watch Ireland on behalf of the SIFP
Steering Group one of the most comprehensive bird usage surveys every undertaken of the
River Shannon and Fergus Estuaries SPA commenced in May 2017 and will continue over a 12
month monitoring period, covering all season, across 2017 and 2018. This work is being
implemented through the Steering Group appointed to implement the Strategic Integrated
Framework Plan for the Shannon Estuary. The Shannon and Fergus Estuaries have been
counted as part of the national waterbird monitoring scheme, the Irish Wetland Bird Survey (I-
WeBS) since 1994/1995, but the size and complexity of this wetland complex, combined with
the relatively large numbers that the site supports, makes it extremely difficult to count from
ground-based vantage points. As a result, small discrete sections of the site only have been
surveyed in most seasons, thereby limiting assessments of the importance of the site and the
species trends overall. The output from the Bird Usage survey of the Shannon Estuary can be
made available and utilised to inform the future potential development of Foynes Port.



In relation to the NIS and CEMP you will be aware of the case law of the Court of Justice of the
European Union which has established that such an assessment “cannot have lacunae and
must contain complete precise and definitive findings and conclusions capable of removing all
resonable scientific doubt as to the effects of the works proposed on the protected site
concerned” (see, for example, C-258/11, Sweetman vs An Bord Pleandla). As the CEMP will be
the mechanism through which any mitigation measures identified through the NIS will be
delivered during the construction stage it is critical that all elements of the construction are
incorporated into this e.g. contractors method statements, any removal of temporary
infrastructure, any habitat rehabilitation should this be deemed necessary, biosecurity
measures and any proposed monitoring. Full details of all necessary mitigation measures
should be available with the application, and shown in maps and drawings, as appropriate. The
likely effects of mitigation measures themselves should be assessed in the NIS, e.g. installation
and removal of any silt control measures, or survey/testing areas. It must be demonstrated
that mitigation measures will be effective in addressing and ameliorating the full scale and
nature of the effects arising, and that they will be feasible within the specific characterisitics
and constraints of such a site, so that the residual effects of the project may be known.

I hope these observations will be useful to your assessment, should you have any queries in relation
to this please do not hesitate to contact me,

Yours faithfully,

RBedn Dornoy

Sheila Downes

Environmental Assessment Officer

Planning Department

Clare County Council, Aras Contae an Chlair, New Road, Ennis, Co. Clare, V95 DXP2 %
T: 065 6846499 | M: 087 9914048 | E: sdownes@clarecoco.ie | W: www.clarecoco.ie
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An Roinn
Cultdir, Oidhreachta agus Gaeltachta

Department of
Culture, Heritage and the Gaeltacht

Your Ref: IBE01128
Our Ref: G Pre00212/2017 (Please quote in all related correspondence)

20 November 2017

Ruth Barr BSc MSc Csci MCIWEM
Senior Associate

RPS Consulting Engineers
Elmwood House

74 Boucher Road

Belfast BT12 6RZ

Northern Ireland

Via email to Ruth.Barr@rpsgroup.com

Re: Pre-planning enquiry for Shannon Foynes Port Company - Extension of Jetty Facilities
and Extension of Port Estate

A chara

On behalf of the Department of Culture, Heritage and the Gaeltacht, | refer to correspondence
received in connection with the above.

Outlined below are heritage-related observations/recommendations of the Department under the
stated heading(s).

Archaeology

All proposed development and strategies should be in compliance with the National Monuments
Acts 1930 to 2004 and with the national policy on protection of archaeological heritage —
‘Framework and Principles for the Protection of the Archaeological Heritage’ published in 1999 by
the Department of Arts, Heritage, Gaeltacht and the Islands.

General Guidance
1. All areas of archaeological heritage should be addressed where relevant, including;
a) Immovable cultural heritage e.g., monuments and ancient field boundaries.
b) Underwater cultural heritage such as river fording points, shipwrecks, fish weirs, fish traps
and other underwater ruins such as submerged jetties.
¢) Movable cultural heritage e.g., loose carved stones, sculptures, architectural fragments etc.

2. All proposed development within proximity to archaeological monuments should be subject to
appropriate consultation, at the earliest possible stage, with the Department of Arts, Heritage
and the Gaeltacht.

3. All impacts which may impinge on the archaeological heritage should be appropriately
assessed by a suitably qualified archaeologist.

4. Where appropriate, specialists in the field of archaeological heritage should be consulted
throughout the process, from design through to implementation.
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5. All surveys pertaining to archaeological heritage must be of a high standard in order to allow
informed decisions to be taken.

6. All impacts must be assessed, to include ground disturbance, impacts on the setting of the
monuments and visual impacts. These should include direct, indirect, temporary and
cumulative impacts.

7. Mitigation of impacts, identified through consultation, should be taken into account within the
development at the earliest possible stages. Various approaches should be considered, such
as avoidance, design modification and relocation where appropriate.

8. Where there are no archaeological monuments present but the development is large in scale,
e.g., over 0.5 hectares in area and over 1 kilometre in length, it is generally recommended that
an archaeological assessment should be undertaken, unless there are substantial grounds to
show that it is not necessary. Refer to Framework and Principles for the Protection of the
Archaeological Heritage 1999, in particular section 3.6.6 in regard to EIA.

Further information and relevant publications can be obtained on www.archaeology.ie

Underwater Archaeology

The Underwater Archaeology Unit concurs with the archaeological recommendations above and as
per previous scoping for associated development at Foynes Ports to inform an EIS it should
contain a specific section that addresses the underwater cultural heritage. To inform this section,
the services of a suitably qualified underwater archaeologist shall be engaged to undertake an
Underwater Archaeological Impact Assessment (UAIA).This to tie in with and correspond to the
Archaeological Impact Assessment for the terrestrial development element of the proposed works.

For the UAIA a Desktop Study shall be done and following on from that, an intertidal/foreshore
survey and underwater archaeological assessment of areas that remain fully covered by water.
The assessment shall be licensed by this Department and the application shall include a detailed
method statement with impact details.

It is noted that there has been extensive reclamation and dredging work done for the East Jetty
development and for which the Appropriate Assessments were carried out, including subsequent
archaeological monitoring. The current requested Desktop Study should therefore assess what has
already been done with regard to underwater archaeology as a mechanism to feed into the new
proposed areas for development and the assessment of these from a cultural heritage perspective.

The recommended UAIA shall include assessment of the quay structure, as has been previously
done for the East Jetty and shall propose mitigation to record, protect where necessary, preserve
either by record or in situ any identified archaeological and architecturally-sensitive features,
structures or material within the footprint of the proposed works, including those areas that may be
impacted by works traffic.

Once complete, the EIS shall be submitted and forward for further consideration and comment by
this Department.

Nature conservation observations/recommendations, if any, will follow in due course.

The above observations/recommendations are based on the papers submitted to this Department
on a pre-planning basis and are made without prejudice to any observations that the Minister may
make in the context of any consultation arising on foot of any development application referred to
the Minister, by the planning authority/ies, in her/his role as statutory consultee under the Planning
and Development Act, 2000, as amended.


http://www.archaeology.ie/

You are requested to send further communications to this Department’s Development Applications
Unit (DAU) at manager.dau@chg.gov.ie (team monitored); if this is not possible, correspondence
may alternatively be sent to:

The Manager

Development Applications Unit (DAU)

Department of Culture, Heritage and the Gaeltacht
Newtown Road

Wexford

Y35 AP90

Is mise, le meas

(
\

Yvonne Nolan
Development Applications Unit

lff‘/w‘ A< /\;b(at.


mailto:manager.dau@chg.gov.ie

nt

Bord lascaigh Mhara
An Cheannoifig

Bord lascaigh Mhara
Head Office

/ , J >
Ireland's Béthar Crofton Crofton Road,
Seafood Din Laoghaire, DUn Laoghatre
Development Co. Bhaile Atha Cliath Co. Dublin
Agency A96 ESAO A96 ESAQ

Ms Ruth Barr

RPS Consulting Engineers
Elmwood House

74 Boucher Road

Belfast

21% November 2017

Re:  Consultation — Extension of jetty facilities including the reclamation of foreshore, and
extension of the port estate, Port of Foynes, Foynes, Co. Limerick

Dear Ms. Barr,

I refer to your letter of 9th October 2017 regarding the above proposed development. Bord Iascaigh
Mhara welcomes the opportunity to respond to this proposal and would like you to consider the following
comments, in relation to the aquaculture and fishing sectors:

* There are a number of licensed aquaculture sites within the Foynes estuary. Some of these
licenced areas are located very close to the proposed works area (see map included below).
Oysters (Crassostrea gigas) and Mussels (Mytilus edulis) are the main species grown.

* Licenced shellfish sites are designated under SI No. 268 of 2006 European Communities (Quality
of Shellfish Waters) Regulations 2006, we seek assurances that the proposed works will observe
the terms of the SI and thus provide adequate protection for the aquaculture industry. In particular
the SI specifies that background levels of suspended solids in these waters cannot at any time
increase by more than 30%. We request that a continuous monitoring programme be put in place
to ensure compliance with the suspended solid limits.

* TFishing activities within the area include mackerel and scad fishing off the coast of Loop Head,
whitefish trawlers operate from Fenit, Doonbeg and Rossaveal. V-notching lobster schemes
operate in North Kerry and West Clare.

* A number of local licensed boats operate from piers and slips within the Shannon Estuary,
working with mainly pots for crab, lobster and shrimp as well as gillnets and tanglenets. The
gillnets are used to catch white pollock, haddock, dogfish, black pollock, cod and ling. During the
summer tanglenet fisheries mainly catch monkfish, turbot and ray. Approximately ten vessels fish
from Carraigaholt, Kilbaha, Cashen, Ballylongford and Tarbert ports. From late summer to early

S,
% Agrlculture,
I+ Food and the Marine EUROPEAN UNION
£ Europesn Maribme:
Talmhaiochta, B
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* spring shrimp are fished within the Estuary. Numerous fish buyers also operate in the
area to varying extents (Cashen, Kerry and Carraigaholt).

* Changes to storm water discharge or freshwater inputs may impact shellfish and fish
health.

" As the aquaculture and fishing sectors are prominent in this area it is important that
those involved are aware of the proposed development and should be contacted
individually as part of this consultation process.

BIM recognize the significant role played by the Port of Foynes in the area. This is a
substantial development which if managed responsibly during planning, construction and
operation could bring significant positive benefits to the local economy.

I hope that you will take time to consider the issues raised in our submission. Please do not
hesitate to contact me or one of my colleagues (Aquaculture — Ms Catherine Butler — 068-
24885, Fisheries — Ms Vera O Donovan 066-9150909) if you require any further
information.

Yours Sincerely

_ o (9'18 st

Martina O’Brien

Environmental Officer



Aquaculture licenses (red outline with blue fill) and applications in the vicinity of Port of
Foynes, Shannon Estuary.
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Bonneagar lompair Eireann

Ms. Ruth Barr
RPS Consulting Engineers
Elmwood House

74 Boucher Road

Belfast

BT12 6RZ

Déta | Date Ar dTag | Our Ref. Bhur dTag | Your Ref.
22 November 2017 Ti117-99405 IBE01128

RE: EIAR Scoping relating to Proposed Extension of jetty facilities at the Port of Foynes

Dear Ms. Barr,

Thank you for your letter and enclosures of 9 October 2017 regarding the above. The position in relation to your
enquiry is as follows.

Transport Infrastructure Ireland (TIl) wishes to advise that it is not in a position to engage directly with planning
applicants in respect to proposed developments. Til will endeavour to consider and respond to planning applications
referred to it given its status and duties as a statutory consultee under the Planning Acts. The approach to be adopted
by TII in making such submissions or comments will seek to uphold official policy and guidelines as outlined in the
Spatial Planning and National Roads Guidelines for Planning Authorities (DoECLG, 2012). Regard should also be had to
other relevant guidance available at www.Tll.ie.

The issuing of this correspondence is provided as best practice guidance only and does not prejudice TII's statutory
right to make any observations, requests for further information, objections or appeals following the examination of
any valid planning application referred.

With respect to EIAR/EIS scoping issues, the recommendations indicated below provide only general guidance for the
preparation of an EIAR/EIS, which may affect the National Roads Network.

The developer should have regard, inter alia, to the following:

. Consultations should be had with the relevant Local Authority/National Roads Design Office with regard
to locations of existing and future national road schemes; i.e. the Foynes to Limerick road improvement
scheme which includes a new junction and a terminal service area adjacent to the current port access
route.

. TIl would be specifically concerned as to potential significant impacts the development would have on the
national road network (and junctions with national roads) in the proximity of the proposed development.
Particular focus on the N69 would be required.

Préisedlann BIE sonraf pearsanta a sholathraitear dé i gcomhréir lena Fhogra ar Chosaint Sonrai atd ar fdil ag www.tii.ie.
Tl processes personal data in accordance with its Data Protection Notice available at www.tii.ie.

Bonneagar lompair Eireann Transport Infrastructure Ireland .
= ‘] lonad Ghno Gheata na Péirce Parkgate Business Centre e ] info@tiiie www.til.ie “ +353 (0)1 646 3600 +353 (0)1 646 3601
Sréid Gheata na Péirce Parkgate Street

Baile Atha Cliath 8 Dublin 8
D08 DK10 D08 DK10
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. The developer should assess visual impacts from existing national roads.

o The developer should have regard to any Environmental Impact Statement and all conditions and/or
modifications imposed by An Bord Pleandla regarding road schemes in the area. The developer should in
particular have regard to any potential cumulative impacts.

U The developer, in conducting the Environmental Impact Assessment, should have regard to TIl
Publications (formerly DMRB and the Manual of Contract Documents for Road Works).
. The developer, in conducting Environmental Impact Assessment, should have regard to TII's

Environmental Assessment and Construction Guidelines, including the Guidelines for the Treatment of Air
Quality During the Planning and Construction of National Road Schemes (National Roads Authority, 2006).

. The EIAR/EIS should consider the Environmental Noise Regulations 2006 (S 140 of 2006) and, in particular,
how the development will affect future action plans by the relevant competent authority. The developer
may need to consider the incorporation of noise barriers to reduce noise impacts (see Guidelines for the
Treatment of Noise and Vibration in National Road Schemes (1st Rev., National Roads Authority, 2004)).

. It would be important that, where appropriate, subject to meeting the appropriate thresholds and criteria
and having regard to best practice, a Traffic and Transport Assessment be carried out in accordance with
relevant guidelines, noting traffic volumes attending the site and traffic routes to/from the site with
reference to impacts on the national road network and junctions of lower category roads with national
roads. Til's Traffic and Transport Assessment Guidelines (2014) should be referred to in relation to
proposed development with potential impacts on the national road network. The scheme promoter is
also advised to have regard to Section 2.2 of the NRA/TII TTA Guidelines which addresses requirements
for sub-threshold TTA.

o The designers are asked to consult TIl Publications to determine whether a Road Safety Audit is required.

0 In the interests of maintaining the safety and standard of the national road network, the EIS should
identify the methods/techniques proposed for any works traversing/in proximity to the national road
network.

. In relation to haul route identification, the applicant/developer should clearly identify haul routes

proposed and fully assess the network to be traversed. Separate structure approvals/permits and other
licences may be required in connection with the proposed haul route and all structures on the haul route
should be checked by the applicant/developer to confirm their capacity to accommodate any abnormal
load proposed.

Notwithstanding any of the above, the developer should be aware that this list is non-exhaustive, thus site and
development specific issues should be addressed in accordance with best practise.

I hope that the above comments are of use in your EIAR preparation.
Yours sincerely,

/V/M Ddrnr

Ela}(’ne Equﬁds '
Land Use Planning




Mary Hughes

From: Mary Hughes
Sent: 12 March 2018 15:24
To: Mary Hughes

-------- Original message --------

From: Bernard Burke <Bernard.Burke@coillte.ie>
Date: 13/10/2017 14:10 (GMT+00:00)

To: Ruth Barr <Ruth.Barr@rpsgroup.com>

Cc: Bernard Burke <Bernard.Burke@coillte.ie>
Subject: [EXT] FOYNES PORT

Hi Ruth,

I had a look at that submission for Foynes Port both written and drawings. The proposed development
appears not to interfere or infringe on the Coillte boundary to the west of the port, although it is
adjacent to the boundary as per map below. | understand that currently there is no proposals to
access the development from the Coillte area, so at the moment | have no reason for concern in
relation to the development.

Best Regards,

BAU Leader, Coillte Forest | Coillte
Back Of The Forge, Lower Main Street, Castleisland, Co Kerry, Ireland

Bernard.Burke@coillte.ie
+353667163374
+353(86)6020096

www.coillte.ie

IF YOU PRINT THIS EMAIL, PLEASE RECYCLE IT. PAPER 1S RENEWABLE AND RECYCLABLE

This e-mail and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed.
Any views expressed in this message are those of the author except where the author specifically states them to be the view of Coillte. If you have
received this e-mail in error, please notify the sender. While Coillte scans e-mail and attachments for viruses, it does not guarantee that either are
virus-free and accepts no liability for any damage sustained as a result of viruses.

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission or for any loss
or damage caused by a virus or by any other means.

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH.

RPS Group Plc web link: http://www.rpsgroup.com



Shannon Foynes Port Company c/o Ethan Hamill U | SCE

RPS EIREANN : IRISH
Elmwood House WATER
74 Boucher Road -

Uisce Eireann
Belfast Bosca OP 6000

Baile Atha Cliath 1

Eire

Irish Water

PO Box 6000
24 April 2018

T:

F: +3 5001
Dear Sir/Madam, www.water.ie

Re: Customer Reference No 3223747215 pre-connection enquiry - Subject to contract | Contract denied

Connection for water and wastewater for container storage/small office units

Irish Water has reviewed your pre-connection enquiry in relation to

water and wastewater connections at Durnish Lands, Shannon Foynes Port Access Road, Co Limerick
Based upon the details you have provided with your pre-connection enquiry and on the capacity currently available as
assessed by Irish Water, we wish to advise you that, subject to a valid connection agreement being put in place, your
proposed connection to the Irish Water network can be facilitated.

The confirmation of feasibility to connect to the Irish Waterinfrastructure does not extend to your fire flow
requirements.To guarantee a flow to meet the Fire Authority requirements you should provide adequate
fire storage capacity within your development.

Irish Water currently does not have any plans to extend its waste water network in this area.
Please contact Irish Water to discuss further.

You are advised that this correspondence does not constitute an offer in whole or in part to provide a connection to any
Irish Water infrastructure and is provided subject to a connection agreement being signed at a later date.

A connection agreement can be applied for by completing the connection application form available at
www.water.ie/connections. Irish Water’s current charges for water and wastewater connections are set out in the
Water Charges Plan as approved by the Commission for Utility Regulation.

If you have any further questions, please contact Tim O'Connor from the design team on 022 52299 or email
timoconnor@water.ie. For further information, visit www.water.ie/connections

Yours sincerely,

Maria O’Dwyer
Connections and Developer Services

StiGirthéiri / Directors: Mike Quinn (Chalrman), Jerry Grant, Cathal Marfey, Brendan Murphy, Michael G. O'Sullivan

Oifig Chlaraithe / Registered Office: Teach Covill, 24-26 Sréid Thalbdid, Baile Atha Cliath 1, DO1 NP86 / Colvill House, 24-26 Talbot Street, Dublin 1, D01 NP86
Is cuideachta ghniomhalochta ainmnithe ata faol theorainn scaireanna é Uisce Eireann / Irish Water is a designated activity company, limited by shares,
Uimhir Chldraithe in Eirinn / Registered in Ireland No.: 530363
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Appendix 4.4

Public Consultation Notices
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Appendix 4.5

Public Consultation Questionnaire
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e

="+ Shannon Foynes
~_2

N P, g

WLl _ LORT COMPANY

b e

PUBLIC CONSULTATION QUESTIONNAIRE

We would appreciate if you could take a few minutes to fill in our short questionnaire in relation
to the proposed harbour development at Shannon Foynes Port.

What do you feel are the main issues with the proposed development?

Do you have any information you feel would be relevant to the Environmental Impact
Assessment Report?

If you wish, please provide your contact details below:

Name:

Address:

Phone Number:

Email:

Thank you for your cooperation
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Appendix 4.6

Public Submissions Received
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Appendix 5
Examination of Alternatives

There is no appendix for Examination of Alternatives
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Appendix 6

Population and Human Health
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Appendix 6.1

Future Receptors — Planning Consents
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Appendix 7

Flora & Fauna, And Biodiversity
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Appendix 7.1

Terrestrial Biodiversity Data Tables
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Table A7.1: Scientific names of species described in the report

PLANTS

Alder Alnus glutinosa
Annual Meadow-grass Poa annua

Ash Fraxinus excelsior
Bent sp. Agrostis sp.
Bird's-foot-trefoil Lotus corniculatus
Bittersweet Solanum dulcamara
Black Bindweed Fallopia convolvulus
Black Medick Medicago lupulina
Black Nightshade Solanum nigrum
Blackthorn Prunus spinosa
Bracken Pteridium aquilinum
Bramble Rubus sp.
Broad-leaved Dock Rumex obtusifolius
Buddleia (Butterfly-bush) Buddleja davidii
Bulrush Typha latifolia

Bush Vetch Vicia sepium

Cat's Ear Hypochaeris radicata
Centaury Centaurium erythraea
Charlock Sinapis arvensis
Cinquefoil Potentiall sp.
Cock’s-foot Dactylis glomerata
Colt's-foot Tussilago farfara

Common Bent

Agrostis capillaris

Common Cord Grass

Spartina anglica

Common Couch

Elytrigia repens

Common Fleabane

Pulicaria dysenterica

Common Reed

Phragmites australis

Common Sorrel

Rumex acetosa

Common Spike-rush

Eleocharis palustris

Common Spotted-orchid

Dactylorhiza fuchsii

Common Vetch Vicia sativa
Cornflower Centaurea cyanus
Couch sp. Elytrigia sp.
Cowslip Primula veris

Creeping Buttercup

Ranunuculus repens

Creeping Thistle

Cirsium arvense

Crested Dogtail

Cynosurus cristatus

Curled dock Rumex crispus agg.
Daisy Bellis perennis
Dandelion Taraxacum agg.
Dock Rumex sp.
Duckweed sp. Lemna sp.

Elder Sambucus nigra
Eyebright Euphrasia sp.

False Fox Sedge

Carex otrubae
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False Oat-grass

Arrhenatherum elatius

Fescue Festuca sp.

Fool's Watercress Apium nodiflorum
Fumitory Fumaria officinalis
Glaucous Sedge Carex flacca
Golden Dock Rumex maritimus

Great Burnet

Sanguisorba officinalis

Great Willowherb

Epilobium hirsutum

Greater Bird’sfoot-trefoil

Lotus pedunculatus

Greater Burnet Saxifrage

Pimpinella major

Greater Plantain

Plantago major

Groundsel Senecio vulgaris

Hairy Violet Viola hirta

Hard Rush Juncus inflexus
Hart’'s-tongue Fern Asplenium scolopendrium
Hawthorn Crataegus monogyna
Hedge Mustard Sisymbrium officinale
Hedge Woundwort Stachys sylvatica

Herb Robert

Geranium robertianum

Hoary Willowherb

Epilobium parviflorum

Hogweed Heracleum sphondylium
Hornbeam Carpinus betulus
Honeysuckle Lonicera periclymenum
Horsetail sp. Equisetum sp.
Imperforate St. John’s Wort Hypericium maculatum
vy Hedera helix

Japanese Knotweed Fallopia japonica
Knapweed Centaurea nigra

Lady’'s Bedstraw

Galium verum

Large Bindweed

Calystegia sylvatica

Lesser Bulrush

Typha angustifolia

Lesser Swinecress

Lepidium didymum

Lesser Trefoil

Trifolium dubium

Long-headed Poppy

Papaver dubium

Lords-and-ladies

Arum maculatum

Marsh Bedstraw

Galium palustre

Marsh Cinquefoil

Comarum palustre

Marsh Foxtail

Alopecurus geniculatus

Marsh Thistle

Cirsium palustre

Marsh Woundwort

Stachys palustris

Meadow Barley

Hordeum secalinum

Meadow Buttercup

Ranunculus acris

Meadow Thistle Cirsium dissectum
Meadow Vetchling Lathyrus pratensis
Meadowsweet Filipendula ulmaria

Narrow-leaved Ragwort

Senecio inaequidens
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Nettle

Urtica dioica

Nipplewort

Lapsana communis

Opposite-leaved Pondweed

Groenlandia densa

Perennial Rye-grass

Lolium perenne

Perennial Sow-thistle

Sonchus arvensis

Pignut Conopodium majus
Pineappleweed Matricaria discoidea
Prickly Sowthistle Sonchus asper
Pyramidal Orchid Anacamptis pyramidalis
Ragwort Senecio jacobaea

Red Bartsia Odontites vernus

Red Clover Trifolium pratense
Redshank Persicaria maculosa

Reed Canary-grass

Phalaris arundinacea

Ribwort Plantain

Plantago lanceolata

Rose

Rosa spp.

Rosebay Willowherb

Chamerion angustifolia

Round-headed Prickly Poppy (Rough Poppy)

Papaver hybridum

Rusty Willow Salix cinerea

Scarlet Pimpernel Anagallis arvensis
Scurvygrass Cochlearia danica

Sea Beet Beta vulgaris subsp maritima
Sea Mayweed Tripleurospermum maritimum
Sea Club-rush Bolboschoenus maritimus
Selfheal Prunella vulgaris

Shepherds purse

Capsella bursa-pastoris

Sharp-flowered Rush

Juncus acutiflorus

Silverweed

Potentilla anserina

Smooth Sowthistle

Sonchus oleraceus

Soft-rush

Juncus effusus

Spear Thistle

Cirsium vulgare

St John’s-wort

Hypericum sp.

Summer Snowflake

Leucojum aestivum

Sweet Vernal Grass

Anthoxanthum odoratum

Sycamore Acer pseudoplatanus

Thorn Apple Datura stramonium

Timothy Phleum pratense sensu lato
Tormentil Potentilla erecta

Traveller's Joy Clematis vitalba

Tree Mallow Malva arborea

Triangular Club-rush

Schoenoplectus triqueter

Tufted Forget-me-not

Myosotis laxa

Turnip

Brassica rapa

Upright Hedge Parsley

Torilis japonica

Water Figwort

Scrophularia auriculata

Water Mint

Mentha aquatica
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Water-cress

Nasturtium sp.

White Clover Trifolium repens
Wild Angelica Angelica sylvestris
Wild Carrot Daucus carota
Willow Salix sp.
Willowherb Epilobium sp.
Winter Heliotrope Petasites fragrans
Yarrow Achillea millefolium

Yellow Rattle

Rhinanthus minor

Yorkshire-fog

Holcus lanatus

BATS

Brandt’s Bat

Myotis brandtii

Brown Long-eared Bat

Plecotus auritus

Common Pipistrelle

Pipistrellus pipistrellus

Daubenton's Bat

Myotis daubentonii

Leisler's Bat

Nyctalus leisleri

Lesser Horseshoe Bat

Rhinolophus hipposiderus

Nathusius’ Pipistrelle

Pipistrellus nathusii

Natterer's Bat

Myotis naterreri

Soprano Pipistrelle

Pipistrellus pygmaeus

Whiskered Bat

Myotis mystacinus

TERRESTRIAL MAMMALS

Badger (Eurasian Badger)

Meles meles

Bank Vole

Clethrionomys glareolus

Brown Rat

Rattus norvegicus

Fox (Red Fox)

Vulpes vulpes

Greater White-toothed Shrew

Crocidura russula

Hedgehog

Erinaceus europaeus

House Mouse

Mus domesticus

Irish Hare

Lepus timidus hibernicus

Irish Stoat

Mustela erminea hibernica

Mink (American Mink)

Neovison vison

Otter (European Otter)

Lutra lutra

Pine Marten

Martes martes

Pygmy Shrew

Sorex minutus

Rabbit (European Rabbit)

Oryctolagus cuniculus

Red Squirrel (Eurasian Red Squirrel)

Sciurus vulgaris

Wild Boar

Sus scrofa

Wood Mouse

Apodemus sylvaticus

OTHER VERTEBRATES

Common Frog

Rana temporaria

Common Lizard (Viviparous Lizard)

Zootoca vivipara

European Eel

Anguilla anguilla
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Smooth Newt

Lissotriton vulgaris

BUTTERFLIES & DRAGONFLIES

Blue-tailed Damselfly

Ischnura elegans

Common Blue

Polyommatus icarus

Common Darter

Sympetrum striolatum

Brown Hawker

Aeshna grandis

Four-spotted Chaser

Libellula quadrimaculata

Grayling Hipparchia semele
Green-veined White Pieris napi
Large White Pieris brassicae

Marsh Fritillary

Euphydryas aurinia

Meadow Brown

Maniola jurtina

Peacock

Inachis io

Ringlet

Aphantopus hyperantus

Scarce Blue-tailed Damselfly

Ischnura pumilio

Small Blue

Cupido minimus

Small White Pieris rapae

Speckled Wood Pararge aegeria
Variable Damselfly Coenagrion pulchellum
Wall Lasiommata megera
Wood White Leptidea sinapis
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Table A7.2: Protected plant species recorded in the vicinity of site of proposed development

Species Common Location Source Irish Grid | Record Min. Status Habitat
Name Date Distance
from site*
Viola hirta Hairy Violet Foynes NPWS R2050 1890 5.3 km FPO. Sand dunes, dry grassland and
database Threat Status: limestone rocks
Aughinish NPWS R2050 1904 5.3 km Vulnerable
Island database
Canon NPWS R2050 1907 5.3 km
Island database
Poulaweala | NPWS R2950 1974 2.7 km
River database
Poulaweala | NPWS R2952 1988 2.4 km
River database
Barrigone NPWS R2952 1998 2.4 km
database
Papaver Round Foynes NPWS R2050 1906 5.3 km FPO Sandy fields, arable
hybridum Prickly- database Threat Status:
headed Regionally Extinct
Poppy
Hordeum Meadow Aughinish Ciaran R2752 23/06/2017 | 1.5 km FPO Upper parts of brackish marsh
secalinum Barley Island Cronin Threat Status:
Foynes NPWS R2050 1905 5.3 km Vulnerable
database
within NBDC 31/12/2006 | <10 km
10km Maps
Sanguisorba | Great Burnet | Aughinish NPWS R275513 27/07/2004 | 0.9 km FPO Damp, unimproved grassland / dry
officinalis Island database Threat Status: banks
Aughinish Ciaran R2752 23/06/2017 | 1.5 km Vulnerable
Island Cronin
Centaurea Cornflower within NBDC 22/07/2008 | <10 km Threat Status: Formerly in arable fields; waste
cyanus 10km Maps Waiting List ground
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Table A7.3: Camera Trap Deployments and Capture Summary

Deployment Camera Easting Northing | Location Deployment | Date Ceased No. Dates No. Hours | Mammals Detected (No.
(ITM) (IT™M) Description Date Recording Operational | Operational | Captures)
1 1 526329 652049 | On Pool in NW, on | 06/12/2016 | 27/12/2016 22 499 None
culvert
2 1 526381 652023 | On pool in NW, | 15/02/2017 | 28/02/2017 14 314 None
staked at NE corner
3 2 526488 651324 | Eastern hedgerow | 15/02/2017 | 28/02/2017 14 318 Irish Hare (3), Red Fox (1),
(H1) Brown Rat (3)
4 1 526488 651324 | Eastern hedgerow | 23/03/2017 | 08/04/2017 17 381 Badger (2), Irish Hare (60),
(H1) Irish Stoat (3), Red Fox (3),
Small Mammal sp (6)
5 2 526381 652023 | On pool in NW, | 23/03/2017 | 26/03/2017 4 79 None
staked at NE corner
6 1 526117 651318 | Culvert B (T3) 26/04/2017 | 09/05/2017 14 313 Bat Sp (1), Hedgehog (2),
Irish Hare (49), Red Fox (7),
Unknown (5)
7 2 526267 651398 | Internal Hedgerow | 26/04/2017 | 09/05/2017 14 310 Irish Hare (29), Mouse sp.
(H7) (1), Red Fox (5), Unknown(2)
8 1 526550 651513 | Internal Hedgerow | 09/05/2017 | 07/06/2017 30 684 Irish Hare (5), Red Fox (6),
(H2) Unknown (1)
9 2 526423 651655 | Internal Hedgerow | 09/05/2017 | 07/06/2017 30 683 Domestic Dog (1), Irish Hare
(H4) (20), Badger (1), Stoat (13)
10 1 525989 651302 | Railway  Treeline | 13/06/2017 | 22/06/2017 10 202 Domestic Cat (2)
(T2)
11 2 526488 651866 | Culvert D (in north) | 13/06/2017 | 22/06/2017 10 209 Domestic Dog (1), Brown Rat

(2), Irish Hare (37), Red Fox
(14), Stoat (4), Badger (3)
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Table A7.4: Mammal species known from vicinity of site

Area

Species

Evidence

Protected Status

1km SW from site

Eurasian Red Squirrel

Desktop - Irish Squirrel Survey, 2012

Wildlife Acts

700m west of site Bank Vole Desktop, 10 trapped nearby in 2011 None, Invasive
On-Site Brown Rat Camera None, Invasive
On-Site Small Mammal sp Camera & Signs None
(Wood Mouse or House Mouse)
On Site Irish Hare Sightings and Camera Habitats Directive Annex V
Wildlife Acts
On-Site Hedgehog Camera Wildlife Acts

1.1km west of site

Greater White-toothed Shrew

Desktop, trapped nearby in 2010

None, invasive

On Site Red Fox Camera and Signs None

On Site Eurasian Badger Camera and Tracks Wildlife Acts

On Site Otter Signs and Trails Habitats Directive Annex Il & Annex IV
Wildlife Acts

On Site Pine Marten Signs Habitats Directive Annex V
Wildlife Acts

On Site Irish Stoat Camera Wildlife Acts
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Appendix 7.2

Bat Survey Report
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1 INTRODUCTION

RPS was commissioned by Shannon Foynes Port Company to undertake bat surveys of
lands in relation to the proposed extension of Foynes Port to inform an Environmental Impact
Assessment Report. Initial survey work in 2016 identified a need for further survey work on
mammals, which was undertaken in 2016 and 2017.

1.1 SITE LOCATION

The project area comprises the following main components, forming one overall project
proposal as shown in Figures 1 and 2.

Component 1: The Durnish lands.

This forms the main body of the survey area and is located on the eastern boundary of the
port of Foynes, in Co. Limerick. It consists primarily of a number of enclosed fields, with
internal and boundary hedgerows, and a small river following the southern border. At its’
northern border it is adjacent to the Robertstown River which drains into the Shannon
Estuary adjacent to the site. The centre of the Durnish site is located at approximate Irish
Grid Reference R 264 516. The Robertstown River forms part of the River Shannon and
River Fergus SPA (Site Code 004077), as well as the Lower River Shannon SAC (Site Code
002165). These two designated Natura 2000 sites thus adjoin this portion of the site,
although the site itself is not within them.

A disused railway line passes through the southern portion of the Durnish site in a south-
east/north-west direction, and the main entrance road to the port runs north/south, effectively
splitting the Durnish site into quadrants. The railway corridor itself is not contained within the
site boundary. The western boundary of the Durnish site adjoins a number of industrial sites
within the port, and the south-western extremity is adjacent to a small housing estate at the
periphery of Foynes town (Dernish Avenue). The eastern and southern boundaries adjoin
habitats similar to those adjacent within the site.

Component 2: The jetty extension

This component involves the joining of two jetties in the main port area, the eastern and
western jetties, on the south shore of the River Shannon. The inner areas will be filled, with
the outer portions resting on piles. The centre of this area is located at approximate Irish
Grid Reference R 252 518. The jetty extension area is located within the Lower River
Shannon SAC. The jetties are both man-made concrete structures, currently used for
shipping and cargo handling and storage. Habitats in the area are almost entirely industrial
with little vegetation, comprising offices, warehouses or similar, and associated
infrastructure. Assessment of the intertidal and benthic marine habitats and ecology has
been commissioned separately.
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Figure 1: Site Location and Extent
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Figure 2b: Site Boundary (Durnish)
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1.2 PROPOSED DEVELOPMENT

The proposed development comprises the construction of a jetty extension between the
existing East Jetty and West Quay at the Port of Foynes, and the development of lands at
Durnish. The proposed works are separated into two sections:

e East Jetty Extension Works
e Durnish Lands Development

The project aims to increase the cargo storage capability of the port. The jetty extensions
will provide an increased area for shipping, cargo handling and storage operations, while the
Durnish lands will provide for additional cargo storage and general port related activity.
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2 METHODOLOGY
2.1 BAT SURVEY

Bat surveys were conducted primarily in accordance with the latest guidance “Bat Surveys
for Professional Ecologists: Good Practice Guidelines, 3 Edn” (Collins, 2016). Further
guidance on survey and impact assessment was taken from “Bat Mitigation Guidelines for
Ireland, Irish Wildlife Manuals, No.25" (Kelleher & Marnell, 2006). Information on population
trends, distribution and threats was taken primarily from the Bat Conservation Ireland
publication “Irish Bats in the 21st Century” (Roche et al., 2014).

The results of this survey are presented in Section 3.

The initial desktop review and habitat surveys identified a potential for usage of the site by
bats. The desktop review also included an assessment of habitat connectivity of landscape
features such as hedgerows, woodland, and waterways from aerial photography and historic
maps (e.g. Google Earth and Bing maps and Ordnance Survey Ireland historic 6-inch maps
dating from c. 1829-41).

The entire site (Durnish area, jetty area and road) was subsequently surveyed, by walkover
survey on 15/11/2016. Surveyors were bat specialist Dr. Isobel Abbott, and Ciaran Cronin.
That survey resulted in a preliminary identification and assessment of a number of potential
roost features (PRF’s) for bats in trees on site, as well as features suitable for bat commuting
and foraging. Particular note was made of hedgerows, treelines, trees and
wetlands/waterways on site. Hedgerows were assessed for bat usage in terms of their age,
structure, species composition and connectivity with other site features and the wider
landscape. All potential roost features were identified, photographed and their positions
recorded. That bat assessment was undertaken outside the optimal timeframe for active bat
surveys (May to September), and as such relied on daytime visual habitat assessment only.

Further targeted bat surveys were then conducted monthly between April and June 2017.
Two separate survey methods were employed at the site — Activity surveys and Roost
surveys. Given the nature of the landscape (very wet, near deep water, evidence of
drinking/antisocial behaviour, livestock often present) it was required to have two surveyors
per visit for safety reasons. Surveyors worked separately in some areas and together in
higher risk areas, and were in contact throughout.

2.1.1 Activity Surveys

Bat activity surveys were conducted using a mixture of manual transect surveys and static
detector surveys in order to comprehensively assess usage of the site by bats.

Manual activity surveys were conducted across the site on one dusk period per month (April
—June 2017). Survey effort is listed in Table 1. These consisted of a series of 3 minute spot
counts, covering a total of 42 pre-determined spots per survey as illustrated in Figure 3,
along a walked transect. Transect Spot Counts generally took place from sunset to 3 hours
after sunset, although on some particularly bright evenings start times were delayed until
light levels were sufficiently faded that there was a likelihood of encountering bats.
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Spots were placed strategically around the site as illustrated in Figure 3, at targeted locations
to cover the full range of habitats present. Start points along the route were staggered
between surveys to offset any biases due to timing of activity. Surveying continued while
transiting between spots to increase the chances of recording rarer species, although only
spot counts were analysed and presented. Surveys were conducted using broadband
detectors, with presence or absence of species and feeding activity recorded at each spot.
The use of spot counts to record bat activity was primarily chosen on Health & Safety
grounds as ground conditions on site were predominantly rough and it allowed surveyors to
pay attention to their footing whilst moving between spots. It also allowed for the potential for
individual spots to be omitted for safety reasons (eg antisocial behaviour or animal
presence), without necessarily losing a whole transect. It was thus deemed the safest
approach at this particular site.

Some bat species are difficult to detect and others may only use the site on occasion.
Therefore, in order to supplement the manual activity surveys, 2 or 3 static bat detectors
were also deployed at strategic locations on site each month (April — July 2017), for periods
ranging from 3 to 16 nights at locations illustrated in Figure 4. Static detectors were
deployed for a combined total of 66 nights (40 non-overlapping nights), in 9 separate
locations in the Durnish area. Deployment locations were chosen to cover the main parts of
the site where bat activity was likely and to maximise the possibility of detection of target
species. Two SM4 (Wildlife Acoustics) and an Anabat Express (Titley Scientific) were used.
Survey effort is listed in Table 2.

These allowed for further detection of species not present or not detected on transect
surveys. Activity or static surveys were not conducted at the site of the proposed jetty
extension between the existing East Jetty and West Quay. It was determined that there are
no features present here of value to the local population of bats.
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Figure 3: Bat Transect Spot Locations
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Figure 4: Deployment Locations of Static Detectors

2.1.2 Roost Surveys

A number of potential bat roost features in trees on the site were identified in the initial site
survey in November 2016. Tree roosts of bats are notoriously difficult to identify and assess,
are very variable in usage rates as roost features can be used by bats in a number of
different ways, some bats can move roosts very regularly, or utilise different roosts at
different times, both within the same night or through the season.

Also, and importantly, most mature boundary vegetation at the site of proposed development
is to be retained and supplemented. Therefore, in order to provide information on trees that
could possibly contain roosts identified in the 2016 survey, visual and acoustic surveys were
conducted on individual trees or close clusters of trees at least once between April and June
2017, either at dawn or dusk to provide information on whether or not bat activity and calls
were occurring in proximity to trees at emergence or re-entry times. Dawn re-entry surveys
were conducted from 2 hours before sunrise, to 15 mins after, while dusk emergence
surveys were conducted from 15 mins before sunset to 2 hours after.

An extension to an industrial unit which is to be demolished for a mid-point access road into
the site was visually inspected both internally and externally. Roost surveys were not
conducted at the site of the proposed jetty extension between the existing East Jetty and
West Quay. It was determined that there are no features present here of roosting value to
the local population of bats.
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Table 1: Bat Survey Effort (Transect Spots and Roost surveys)

Date -|S-itr?1ré _II_Eirr;]de Suunr:isse(:/S Survey Type Surveyors Area Surveyed Wind Cloud /8 (-Il\-lleinm-f\)/l;g) Precipitation
15/11/2016 | 09:30 | 16:00 Daytime inspection 'SC?:;: rf\g?grt‘tif‘ Durnish 'a”drsc":é’” areas and 1 6 13 Light Showers
25/04/2017 21:20 00:10 21:10 Spot Transect Isobel Abbott Spots 1 - 18, 37 - 39 N-1 1 4-7 Nil
25/04/2017 21:20 00:10 21:10 Spot Transect Ciaran Cronin Spots 19 - 36, 40 - 42 N-1 1 4-7 Nil
26/04/2017 05:30 07:44 05:44 Dawn Roost Isobel Abbott Roosts 8,22 N-1 2 7 Nil
26/04/2017 05:30 07:44 05:44 Dawn Roost Ciaran Cronin Roosts 9,10,11 N-1 2 7 Nil
08/05/2017 20:50 22:45 21:16 Dusk Roost Ciaran Cronin Roost 12 0 3 11 Nil
09/05/2017 04:12 05:50 05:53 Dawn Roost Ciaran Cronin Roost 23,24 SE-1 4 7-8 Nil
09/05/2017 21:35 00:20 21:50 Spot Transect Isobel Abbott Spots 1 - 18, 37 - 39, 41 S-1 3 11-13 Nil
09/05/2017 21:35 00:20 21:50 Spot Transect Ciaran Cronin Spots 19 - 36, 40, 42 S-1 3 11-13 Nil
10/05/2017 04:20 05:49 05:52 Dawn Roost Isobel Abbott Roost 13,14 0 2 12 Nil
10/05/2017 04:05 05:55 05:52 Dawn Roost Ciaran Cronin Roost 15,16 0 2 12 Nil
06/06/2017 21:40 23:50 21:56 Dusk Roost Ciaran Cronin Roost 21,25,26,27 Ww-1 4 11 Nil
07/06/2017 03:19 05:08 05:19 Dawn Roost Ciaran Cronin Roost 4,5,6,7 0 8 10-11 Nil
13/06/2017 22:12 00:42 22:01 Spot Transect Isobel Abbott Spots 1 - 18, 38 - 39 S-3 7 14-15 Nil
13/06/2017 22:12 00:42 22:01 Spot Transect Ciaran Cronin Spots 19 - 36, 40 - 42 S-3 7 14 -15 Nil
14/06/2017 04:05 05:14 05:18 Dawn Roost Isobel Abbott Roost 17,18,19 1 7 13 Nil
14/06/2017 04:05 05:23 05:18 Dawn Roost Ciaran Cronin Roost 20,28,29 0 7 12 Nil
22/06/2017 2150 | 23:40 22:05 Dusk Roost Ciaran Cronin Roost 1,2,3 w-1 8 13- 15 ﬁgg"gﬂg
13/03/2018 | 11:15 | 12:45 n/a Daytime inspection | James McCrory industrial unit at proposed SW-1 5 11 Nil

access road
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Table 2: Survey Effort (Static Bat Detectors) - For Deployment locations see Figure 4

. Nights Nights
Deployment Device Surveyor Start Date | End Date Running Analysed**

Isobel

A SM4_S4U00970 Abbot 25/04/2017 | 03/05/2017 8 6

B SM4_S4U00496 IAsgtl))gtl 25/04/2017 | 03/05/2017 8 6

C SM4_S4U00970 lés\t?t?gtl 09/05/2017 | 12/05/2017 3 3

D SM4_S4U00496 'Asgsgt' 09/05/2017 | 15/05/2017 6 6

E SM4_S4U00496 IAsgtl))gtl 13/06/2017 | 19/06/2017 6 6

F SM4_S4U00970 Isobel | 1 410612017 | 19/06/2017 5 5
- Abbot
Anabat Express Ciaran

G VE506L Cronin 10/05/2017 | 25/05/2017 16 16

Anabat Express Ciaran

H V55061 Cronin 07/06/2017 | 13/06/2017 6 6
Anabat Express Ciaran

| V5506L Cronin 14/06/2017 | 22/06/2017 8 8

** Nights analysed refers to full analysis for all species.
Horseshoe bats were checked for on all nights.

Myotis, Brown Long-eared and Lesser
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3 SURVEY RESULTS

All Irish bats are protected under Annex IV of the European Habitats Directive (“Animal and
plant species of community interest in need of strict protection requiring strict protection” ie
protected wherever they occur), but Lesser Horseshoe Bat has additional protection under
Annex 2 (“Animal and plant species of community interest whose conservation requires the
designation of special areas of conservation”).

All Irish bat species are also afforded protection under the Irish Wildlife Acts, which makes it
an offence to wilfully interfere with, or destroy, the breeding or resting place of these species.

Seven species of bat, including Lesser Horseshoe Bat, were recorded at the site on surveys
between April and July 2017 and these are described below, grouped for ease of reference.
April was a cool month and the April transect spot survey recorded only one bat. More were
recorded in April by static detectors, and there were significantly more bats recorded in May
and June in all survey types. Although bats were recorded throughout the site, the bulk of
both activity and species diversity was centred around the railway corridor. There were
differences in results between static detectors and transect counts, and results for both type
are presented.

Acoustic detection of bats, whilst a very valuable survey tool, does not provide an indication
of the numbers of individual bats or population size in an area. For example, 100
registrations of a particular bat species might result from a single bat making 100 passes,
100 bats each making a single pass, or any combination between. Numbers of passes
should therefore be treated as an index of activity and not as representative of a population
size.

Table 3 summarises bat activity registrations (passes) from static detectors, showing the
mean number of registrations per night and the percentage of analysed full nights on which
the species was recorded.
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Table 3: Summary of activity registrations (passes) from static detectors, showing the mean number of registrations per night and the
percentage of analysed full nights on which the species was recorded.

Common Pip. | Soprano Pip. 50kHz Pip. Leisler’s Brown Long- Natterer’s Whiskered Myotis sp. Lesser
eared Horseshoe

Location | Mean/ % Mean/ % Mean/ % Mean/ % Mean/ % Mean/ % Mean/ % Mean/ % Mean/ %
night Nights night Nights night Nights night Nights night Nights night Nights night Nights night Nights night Nights
A 71.2 100.0 26.8 100.0 7.8 83.3 1.8 50.0 0.0 0.0 0.8 33.3 0.0 0.0 0.0 0.0 0.2 16.7
B 61.0 100.0 91.0 100.0 9.0 100.0 4.0 66.7 0.2 16.7 0.5 33.3 0.0 0.0 0.0 0.0 0.3 16.7
C 80.3 100.0 66.3 100.0 35.0 100.0 12.3 100.0 0.3 33.3 0.3 33.3 1.0 333 0.0 0.0 0.0 0.0
D 56.7 100.0 56.5 100.0 8.3 83.3 8.0 100.0 0.2 16.7 0.2 16.7 0.0 0.0 1.0 50.0 0.0 0.0
E 200.8 100.0 | 363.8 100.0 43.8 100.0 1215 100.0 0.0 0.0 0.2 16.7 0.0 0.0 0.0 0.0 0.0 0.0
F 20.8 100.0 11.4 100.0 5.6 100.0 44.6 100.0 0.0 0.0 4.6 80.0 0.0 0.0 0.2 20.0 0.0 0.0
G 19.6 100.0 10.3 100.0 2.6 87.5 9.8 100.0 0.8 50.0 0.0 18.8 0.0 0.0 1.8 62.5 0.1 12.5
H 31.8 83.3 21.0 83.3 9.8 83.3 5.3 83.3 0.2 16.7 0.0 0.0 0.0 0.0 0.5 16.7 0.0 0.0
| 38.9 100.0 19.4 87.5 26.6 100.0 22.3 100.0 0.9 25.0 0.1 12.5 0.0 0.0 1.6 75.0 0.6 12.5
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3.1 BAT SPECIES ACCOUNTS
3.1.1 Pipistrelles

Three Pipistrelle species occur in Ireland. Common and Soprano Pipistrelles are two of the
most abundant bat species, while Nathusius’ Pipistrelle is scarcer and more localised, with
some resident individuals and others assumed to be migrants. Common and Soprano
Pipistrelles were the most commonly encountered bat species at the Durnish site of
proposed development. Nathusius’ Pipistrelle was not recorded and is not known from the
wider area (nearest known record is 16km away in 2014). Records from surveys are shown
in Figure 5.
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Figure 5: Pipistrelle records from site (Static symbols relative to highest mean
registrations/night)

Although transect records show a wide distribution of Common and Soprano Pipistrelles at
the site of proposed development at Durnish, it was clear that numbers of registrations in the
northern parts were far fewer than in the southern section, with activity particularly
pronounced around the railway corridor and eastern hedgerow. However, the static
detectors showed a distinctly and anomalously high number of registrations, including
feeding buzzes and some social calls, in June at location E (refer Figure 4) in the Phase Il
site of proposed development at Durnish. It is not known if this is a regular feature in this
area. There was also a high level of activity noted south of and outside of the site of
proposed development at the river. Registrations of Soprano Pipistrelles averaged
somewhat higher than Commons.
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There was no Pipistrelle activity noted within the existing port section of the site.

Summer roosts have been found primarily in buildings and they are assumed to hibernate in
buildings and trees but hibernacula have been seldom recorded in Ireland. Foraging habitat
appears to be primarily associated with tree lines, hedgerows and woodland (NPWS, 2009),
although Soprano Pipistrelles are often found closer to water.

No roosts were detected at the site of proposed development. However, activity strongly
indicative of the presence of a Common Pipistrelle roost was noted along the western section
of the railway corridor outside of the site of proposed development, in the vicinity of Potential
Roost Features (PRF’s) 1 & 3, and 6/7 (Refer Section 3.3 for discussion on PRFs and Figure
10 for PRF locations). Bats were seen circling and foraging actively around suitable trees,
very early in the evening, and were possibly seen entering and exiting PRFs 1 and 3.
Although Soprano Pipistrelles were also noted later, these appeared to be mostly coming in
from the west (Foynes town).

At the eastern section of railway, behaviour was also noted around PRF 25 to the south of
the proposed open storage area which was suggestive of roost activity (early emergence,
lots foraging) of both Pipistrelle species, although this was not certain.

In addition, a lot of late morning commuting and foraging of both Pipistrelle species was
noted along the eastern Hedgerow H1 (refer Figure 7.2 of Chapter 7), although most bats
were seen to fly off to the north or south at the last minute.

Common and Soprano Pipistrelles are the most common bat species in Ireland and
widespread through the country (NPWS, 2009). They are classified as Least Concern in the
Irish Red List of Terrestrial Mammals (Marnell et al, 2009), both in Ireland and Europe, and
are given a Favourable Conservation Status in the most recent reports on the Status of EU
Protected Habitats and Species in Ireland (NPWS, 2013). As with all Irish bat species, these
species are protected species under the Wildlife Acts and Annex IV of the Habitats Directive.

Due primarily to their protected status and their widespread and common status in Ireland,
these two species as biodiversity features at this site of proposed development, are
assessed to be of local (higher) value.

3.1.2 Myotis Bats

Identifying Myotis bats from acoustic data is extremely difficult and usually not possible, and
these species are treated as a group here for that reason, despite having differing ecologies.
Of all the species, Natterer's Bat has the widest range of vocalisation frequency and can
sometimes be identified as a result of this, as at this site. Records of individually identified
Myotis species, based solely on acoustic data, should always be treated with a degree of
caution however. Myotis bat activity was recorded at the site of proposed development in
small amounts but in widespread locations (Figure 6), although very few were recorded north
of the railway in the actual site of proposed development. Myotis bats showed a clear
preference for habitat features to the south of the site, in particular near the stream and along
the railway corridor, with lower activity on the eastern hedgerow and even less within the site
of proposed development. The highest amount of activity was recorded near the stream to
the south of the site by static detector in June.
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A Natterer's Bat was seen and recorded feeding near this location during spot counts in
June, and many of the static recordings were strongly suggestive or characteristic of this
species, showing the characteristic steep and short broadband frequency sweep (see
Appendix I). Natterer’s Bats were identified from acoustic data along the railway on 5 of 24
nights in May, with unidentified Myotis on an additional 11 of 24 nights.

The high level of Natterer's Bat activity near the stream in the south was concentrated over
two nights (20 of the 23 records), although activity was recorded on 4 out of 5 nights here.
Almost all activity was recorded between 0100 and 0230 hours (21 of 23 records).

Whiskered Bat was identified from acoustic static detector data along the eastern hedgerow,
giving 3 recordings on the night of 11/12 May (see Appendix Il), two close together at
2321/2322 hours, and another at 0506 hours. The extremely similar Brandt's Bat has been
recorded on a very few occasions in Ireland, and while that species cannot be entirely
excluded here, on current knowledge it is much more likely that records refer to Whiskered
Bat, and they are treated as such. A consultation response from Bat Conservation Ireland
shows that this species has also been recorded within approximately 1km south of the site
boundary. As a primarily woodland species it is considered to be an occasional visitor to the
site due to low amount of suitable foraging habitat.
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Figure 6: Myotis records from site (Static symbols relative to highest mean
registrations/night)

Daubenton’s Bat was not identified at the site of proposed development. Although some
waterbodies exist close to or on the site, these are generally small and congested with plant
life, thus of reduced suitability for this species. A consultation response from Bat
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Conservation Ireland shows that this species has been recorded within approximately 1km
south of the site boundary. It is considered unlikely to regularly occur on site due to lack of
habitat.

There was no activity of Myotis Bats noted from within the port section of the site.

Myotis bats are the some of the least studied or recorded resident bat species in Ireland.
Foraging habitat of Whiskered Bats appears centred on grassland surrounded by
hedgerows, or woodland, while Natterer’s prefers to glean prey from broad leaved woodland,
and tree lined river corridors, ponds and grassland. Daubenton’s are primarily associated
with slow moving waterbodies. Nonetheless, all species can be found in hedgerow and
woodland habitats (NPWS, 2009).

Summer and nursery roosts of Whiskered and Natterer's have been found primarily in
buildings, with roosts usually consisting of small numbers of individuals, although both
species have also regularly been found roosting in bridges. Daubenton’s has been found
primarily roosting in bridges, although is often also found in buildings in summer (probably
prefers older buildings near water). All have been recorded roosting in trees, and
Daubenton’s has also been recorded in bat boxes (Schwegler type) in Ireland (NPWS, 2009).

Whiskered hibernate in a range of underground sites, while Natterer's have been primarily
found in caves or underground sites, but with some records from ruined buildings and
bridges. Hibernacula of Daubenton’s bats are rarely found, but it is likely that they commonly
use underground sites (NPWS, 2009).

No activity suggestive of roosting on site was detected for any Myotis bats, although these
species can enter and leave roosts late and our level of roost work was unlikely to detect
roosting Myotis bats especially in the small numbers likely to be present on site.

Whiskered, Natterer’s and Daubenton’s appear to occur in widespread locations throughout
the country, but only Daubenton’s appears to be common (NPWS, 2009). Both Whiskered
and Natterer's appear to be scarce, although both species can be found in small numbers in
the right habitats. They are all classified as Least Concern in the Irish Red List of Terrestrial
Mammals (Marnell et al, 2009), both in Ireland and Europe, and all are given a Favourable
Conservation Status in the most recent reports on the Status of EU Protected Habitats and
Species in Ireland (NPWS, 2013). As with all Irish bat species, these species are all
protected species under the Wildlife Acts and Annex IV of the Habitats Directive.

Natterer's Bat appears to be the most regularly occurring Myotis Bat at the site of proposed
development, particularly along the railway corridor and over grassland adjacent to the
stream to the south of the site of proposed development. Given its general scarcity on a
national level, and the apparently regular occurrence on site the species, as a biodiversity
feature at this site of proposed development, is assessed to be of County value.

Whiskered Bat appears to be only an occasional visitor on site. However, given its general
scarcity on a national level and known occurrences nearby the species, as a biodiversity
feature at this site of proposed development, is assessed to be of local (higher) value.

Daubenton’s Bat is not known to occur on site, and there are only poor quality foraging
habitats for the species on site. Nonetheless it is known from the vicinity, and many of the
Myotis registrations were not identified to species level. It may occur as a foraging species
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along the railway corridor or may commute along the same. Due primarily to its widespread
and common status in Ireland, general lack of records on site and generally low site
suitability, Daubenton’s Bat is assessed to have a low local value.

3.1.3 Leisler’'s Bat

Leisler’'s Bats were commonly recorded throughout the site of proposed development during
all survey types (Figure 7). As with Pipistrelles, a significant amount of feeding activity was
noted in June in the north of the site (static deployment site E), which was similarly
somewhat anomalous to the results from other surveys, when Leisler’s Bat was more rarely
recorded in the northern parts of the site. Otherwise records show some concentration to the
south and south-west outside of the site. Bats were occasionally noted foraging high above
the railway line area.
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Figure 7: Leisler’s Bat records from site (Static symbols relative to highest mean
registrations/night)

Leisler's Bat was the only bat species recorded within the existing port boundary, when a
single individual was heard and seen flying in at dusk from the direction of Foynes Island,
and on through the port. This individual almost certainly roosted on Foynes Island, outside
the site boundary.

Foraging has been recorded over a wide variety of habitats, although there are some
indications that pasture may be preferred, along with drainage canals and lakes. Leisler’s
Bats are strong fliers, and have been recorded foraging up to 13.4km from roosts (NPWS,
2009).
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Summer roosts have been found primarily in buildings in Ireland, although some have been
found in trees (beech, oak and ash), and elsewhere in Europe trees are the preferred roost
locations (NPWS, 2009). Small numbers are known to roost in bat boxes (Schwegler type).
This species is known to exhibit regular roost switching behaviour. Day roosts in buildings
and hollow trees have been recorded, and these have also been used as night roosts on
occasion.

There are few data regarding hibernation roosts for this species, although bats have been
found both in old buildings and in tree roosts (with large trees such as oak and beech
seemingly preferred).

No roost locations were detected on or near the site during our surveys. On a number of
occasions bats were seen flying in the direction of Foynes town, often at high altitude (30 —
100m), early in the morning before sunrise. As with Pipistrelles, buildings around Foynes
town would appear to have a high suitability for roosting bats. In June, bats were noted
foraging high above the ring of sycamores (PRF 23-24) only 10 minutes after sunset.
Although no roosts were detected, the sycamore ring may be a roost for small numbers of
bats.

Leisler's Bat is one of the most common bat species in Ireland and widespread through the
country (NPWS, 2009). It is classified as Near Threatened in the Irish Red List of Terrestrial
Mammals (Marnell et al, 2009), but of Least Concern in Europe. It is given a Favourable
Conservation Status in the most recent reports on the Status of EU Protected Habitats and
Species in Ireland (NPWS, 2013). As with all Irish bat species, these species are protected
species under the Wildlife Acts and Annex IV of the Habitats Directive.

Ireland is the European stronghold for this species, and it is estimated to account for 20-25%
of the European population. Unlike elsewhere in Europe there is no other large bat species
competing for the ecological niche in Ireland. Due primarily to its widespread and common
status in Ireland, combined with the importance of Ireland on a European scale this species,
as a biodiversity feature at this site of proposed development, is assessed to be of local
(higher) value.

3.1.4 Brown Long-eared Bat

Brown Long-eared bats have very quiet echolocation calls, and often don't call very much,
relying on their large ears to detect movement of prey items. As such they are difficult to
detect acoustically, and as with our surveys, are more often detected using static detectors.
A single bat was located visually and acoustically in April — the only bat recorded on the April
transect surveys — at the eastern end of the railway. Otherwise, records almost all came
from static detectors, with a concentration of records in the central portion of the site, along
the railway line and nearby hedgerows. The largest concentration of records in Figure 8, just
north of the railway (near the old ash tree), is primarily due to records from a single night,
when 6 of the 7 records were obtained.
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Figure 8: Brown Long-eared records from site (Static symbols relative to highest mean
registrations/night)

Brown Long-eared Bat is another of the most common and widespread bat species in Ireland
(NPWS, 2009). Itis classified as Least Concern in the Irish Red List of Terrestrial Mammals
(Marnell et al, 2009), both in Ireland and Europe. It is given a Favourable Conservation
Status in the most recent reports on the Status of EU Protected Habitats and Species in
Ireland (NPWS, 2013). As with all Irish bat species, it is protected under the Wildlife Acts and
Annex |V of the Habitats Directive.

The species requires large open spaces for roosting, where it can fly around prior to
emergence. Summer nursery roosts have been found primarily in buildings in Ireland, in
large open attics, although tree holes and farm buildings are sometimes used as temporary
roosts. The species shows a high degree of roost fidelity (NPWS, 2009). Small numbers are
known to roost in bat boxes (Schwegler type).

There are few data regarding hibernation roosts for this species, although bats have been
found both in old buildings and caves (NPWS, 2009).

No indications of roosting on site were observed during all surveys. Foraging has been
recorded over a wide variety of habitats, although there are indications that it is closely
associated with some degree of tree cover (NPWS, 2009), which might include woodland,
parks and gardens, hedgerows and scrub etc.
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Due primarily to its regular occurrence on site, this species as a biodiversity feature at this
site of proposed development, is assessed to be of local (higher) value.

3.1.5 Lesser Horseshoe Bat

This species echo-locates at much higher frequencies than other Irish bats, and can be very
difficult to detect on heterodyne detectors. There were no records of this species from
transect counts, but a small number of records from static detectors in the vicinity of the
railway corridor (Figure 9).

Legel
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Figure 9: Lesser Horseshoe Bat records from site (Static symbols relative to highest
mean registrations/night)

The species was recorded on 5 nights out of 24 on the railway and 1 night out of 8
immediately north of the railway in Treeline T3, as shown in Table 4. There were no
detections elsewhere on site, despite a further 34 nights of detector deployment. It is likely,
given the highly clustered nature of the records, that all 5 records on 15/6/2017 refer to the
same individual spending 10 minutes in the vicinity. Similarly, the two records on 27/04/2017
may also refer to a single bat.

Given that the species is easily overlooked, activity of Lesser Horseshoe bats along the
railway line is likely to be somewhat more regular than indicated by our results, although it is
unlikely that the species occurs commonly. The railway area thus represents a regularly
used resource by this species, for foraging or commuting.

The species requires open spaces for roosting and hibernating, which it can easily fly into.
Summer nursery roosts have been found primarily in old or derelict buildings in Ireland, and

IBE1128/EIAR 7-19



Port of Foynes Capacity Extension & Harbour Development Bat Survey Report

the species shows a high degree of roost fidelity (Marnell et al, 2009). There is a single Irish
record of roosting in a very large tree hollow (McAney et al, 2013). Hibernacula are generally
well known in Ireland and are typically underground, in structures such as caves, cellars,
souterrains etc. (Marnell et al, 2009).

Table 4: Records of Lesser Horseshoe Bat on site

Record | Static Deployment Date Time | Minutes after sunset
1 B 27/04/2017 | 22:27 77
2 B 27/04/2017 | 22:28 78
3 A 01/05/2017 | 00:13 163
4 B 02/05/2017 | 00:56 206
5 G 12/05/2017 | 00:23 152
6 G 21/05/2017 | 03:54 360
7 I 15/06/2017 | 02:43 282
8 I 15/06/2017 | 02:46 285
9 I 15/06/2017 | 02:50 289
10 I 15/06/2017 | 02:51 290
11 I 15/06/2017 | 02:53 292

Lesser Horseshoe bats typically forage in deciduous woodland and riparian vegetation,
normally within a few km of their roosts. Bontandina et al (2002) found one bat foraging up to
4.2km from a nursery roost, but noted that most spent over 50% of their foraging time within
600m of it. Similarly, Motte and Libois (2002) also noted most activity within 500m of a
nursery roost. Both authors suggest that conservation management of this species should
concentrate on areas within 1.0 km - 2.5 km of the nursery roost. Many studies indicate
heavy reliance on connectivity between roost and foraging areas, with bats relying on linear
landscape features such as treeline, stonewalls and hedgerows to navigate and commute
(Marnell et al, 2009).

There are no likely roost sites of any type on the site of proposed development. In Limerick,
the population of Lesser Horseshoe bats appears to be small and centred on the
Curraghchase area, approximately 14km east of the site (Roche et al, 2015). Consultation
has revealed three known Lesser Horseshoe Bat roosts within 10km of the proposed
development site. The closest is in the Mount Trenchard area, approximately 3km west of the
site. This is towards the upper end of commuting distance to the site, but it may be that this
is the source of the bats occurring on site.

The other known roosts are in the Kiladysert area, across the River Shannon to the north,
and separated from the site by a minimum 2km of water. Lesser Horseshoe bats are known
to be averse to crossing even relatively short open spaces on land, and it can be said with a
degree of confidence that bats from this area will therefore not occur on site. Another known
roost is 10km to the south near Rathkeale, and again this area is too distant for bats from
that roost to occur on site.
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A review of aerial imagery reveals that potential suitable foraging habitat also exists around
the southern and western boundaries of Foynes town, and there is potential for undetected
Lesser Horseshoe Bat roosts in this area. Given that the species often emerges late from
roosts (Collins 2016), the presence of individuals 80 minutes after sunset in April might
suggest the presence of a closer roost, although given the generally colder weather in April
bats may have emerged earlier and travelled longer distances on suitable nights.

Similarly, apparently suitable foraging habitat exists to the south-east of the site at Barrigone,
which may also have suitable undetected roost areas. This is a minimum of 2.5km from the
site, but significantly longer for bats avoiding open water areas, and connectivity between the
sites is poor, being mostly agricultural farmland with some hedgerow. As such, there is
unlikely to be significant commuting of bats from this area, should they exist.

Given the open nature of the habitats within the port, the general unsuitability of the building
types and the high level of lighting through the night, it is not likely that Lesser Horseshoe
Bats roost within the port boundary.

Foynes Island is close to the site, being 300m from the port but 1.2 km from nearest Lesser
Horseshoe Bat recorded. It is densely wooded (mostly but not entirely conifers), and has a
large building on site which has potential to be a Lesser Horsehoe roost. However, bats
would have to cross a minimum 200m of open water from the port to the island, so again, it is
unlikely that Lesser Horseshoe bats would either occur there or regularly cross to the site.

A widespread decline in this species across Europe was evident in the late 20™ Century,
although there are increasing signs of a stabilisation or partial recovery (McAney et al, 2013).
The most recent population estimate in Ireland is 14,010 individuals, although the Irish
population shows increasing trends in both the short and long-term (NPWS, 2013). Loss of
roosting sites due to deterioration or renovation of old buildings, loss of commuting routes
linking roosts to foraging sites and unsympathetic management of foraging sites are the
major threats to this species (NPWS, 2013).

Lesser Horseshoe Bat has a restricted range in Ireland, being confined primarily to the six
western seaboard counties of Cork, Kerry, Clare, Limerick, Galway and Mayo. It is classified
as Least Concern in the Irish Red List of Terrestrial Mammals, but Near Threatened in
Europe (Marnell et al, 2009). It is given a Favourable Conservation Status in the most recent
reports on the Status of EU Protected Habitats and Species in Ireland (NPWS, 2013). As
with all Irish bat species, it is protected under the Wildlife Acts and Annex IV of the Habitats
Directive, but is the only Irish bat species afforded additional protection under Annex Il of the
Habitats Directive (with 41 Special Areas of Conservation designated). Roche et al, (2015)
note that overall, the Lesser Horseshoe Bat population in Limerick is very small and the
considerable distance to Kerry sites to the south and even south Clare sites to the north
means that there is an ongoing risk of inbreeding or even extinction.

The species was only recorded occasionally on site, and there are no suitable nursery or
hibernation roosts on site. Nonetheless, due primarily to its restricted range in Ireland,
scarcity in the county and declining status in Europe, this species as a biodiversity feature at
this site of proposed development, is assessed to be of County value.

IBE1128/EIAR 7-21



Port of Foynes Capacity Extension & Harbour Development Bat Survey Report

3.2 COMMUTING AND FORAGING HABITATS FOR BATS

Habitats at the site of proposed development which are of the highest potential value to bat
species are the hedgerows, treelines and aquatic habitats - in particular where these are
adjacent to eachother or inter-connect. There is ample foraging habitat for a variety of bat
species in the field areas. The port area does not provide a roosting, foraging or commuting
resource for bats.

3.2.1 Old Tree-lined Railway Line

The disused railway line bordering the site of proposed development to the south is bound on
both sides by mature treelines and hedgerows, with Ash and Hawthorn being the main
mature tree species. At the west of the survey area, a relatively wide waterway, c. 4 m, runs
to the south of the railway. There is wet marshy land to the south, and scrub to the north
along the section of railway lying west of the road crossing the road to Foynes port. In the
Durnish farmland (east of access road), there is grassland on both sides of the tree-lined
railway corridor. There is currently no artificial lighting along the railway line, and this lack of
light spill would be beneficial to all Irish bat species with the possible exception of Leisler's
bat (Mathews et al. 2015). The tree-lined railway corridor is likely to provide relatively high
quality foraging and commuting habitat for the full range of bat species recorded in the area.
Potential bat roost features were also noted in trees and a bridge along the railway, as
outlined in section 3.3 of the Bat Survey Report at Appendix 7.2. Common and Soprano
Pipistrelles were frequently noted foraging and commuting in this area in May and June and
Leisler's Bat was recorded regularly. Brown Long-eared Bat was recorded occasionally
although is likely more frequent than records suggest as it is difficult to detect, while
Natterer's Bat also showed a cluster of records in this area. In particular, Lesser Horseshoe
Bat was recorded occasionally along the railway corridor and clearly uses the area on an
occasional basis, although probably in small numbers.

This area is considered to be the most important area on the site for bat foraging and
commuting, both in terms of activity levels, species diversity and roost potential.

3.2.2 River

There is a natural river channel to the south of the railway line and beyond the site if
proposed development. It is a tributary of the Robertsown River which runs parallel to the
north-east perimeter of the site of proposed development at Durnish. Rivers are generally
highly productive foraging grounds for all Irish bat species because of the productivity of
emergent aquatic insects on which many bat species feed. Daubenton's Bat and Soprano
Pipistrelle are particularly associated with foraging along rivers in Ireland, but all bat species
will take aquatic insects on occasion. Daubenton's Bat is a so-called 'trawling' bat species,
which hunts at low heights above water, often <50 cm, capturing insects directly from or
close to the smooth surface of slow-moving rivers. It also hunts at lakes and other habitats
such as woodland and hedgerow on occasion. This river on site is slow-moving, but it is
unlikely to be particularly favourable to foraging Daubenton's Bat, because its surface is
covered in aquatic vegetation for much of its length (Plates 1 - 2). This vegetation would
create 'acoustic clutter', inhibiting the effectiveness of the bats' echolocation in pinpointing
insects floating on, or emerging from, the surface. The river channel is also generally too
narrow along the majority of its length to facilitate the typical foraging flight behaviour of
Daubenton's Bat, i.e. wide figure-of-eight loops and turns close to the surface. Furthermore,
the riverbank lacks cover of tall vegetation, generally favoured by bat species. The river is
not sheltered by steep banks, and it is almost completely lacking in cover or riparian trees,
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except for a few immature willows in places (Plates 1 - 2). It is also noteworthy that the river
as shown in Plate 2 was significantly more flooded during the winter (when photo was taken)
compared to the summer period, and as such is of even lower value during the drier main
flight period for Irish bats due to more constricted flow and denser plant cover. Nonetheless,
the river provides limited foraging opportunities, via emergent aquatic insects, to a range of
bat species in the area. It may also provide a source of freshwater drinking water for bats in
the area. No Daubenton’s Bats were recorded on site, although activity of Natterer's Bat was
highest in the vicinity of the river. Pipistrelle activity was also generally high in the area, as
was Leisler’s Bat.

To the north of the site of proposed development, the larger Robertstown River flows
adjacent to the site boundary. This is brackish water, with almost no cover of hedgerow or
tree along the western bank (the site boundary). Two bat transect spots were located over
the embankment adjacent to this river but no bats were recorded there ( a small number of
Soprano Pipistrelle registrations referred to bats commuting on the inner side of the
embankment, towards the drainage channels). It is not considered likely that the
Robertstown River provides a significant foraging resource for bats at this site.

Plate 1: Part of the river along the southern perimeter. Note lack of riparian tree cover.
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Plate 2: Part of the river along southern perlmeter showmg cover of aquatlc vegetatlon

3.2.3 Drainage Channels and Artificial Pond

There are drainage channels, which are man-made, running along the western edge of the
site of proposed development at Durnish from near the railway crossing to the artificial pond
in the north-west cormer of the site (Plates 3 - 4 ), and from the pond along the north-eastern
site perimeter to the north-eastern edge of the site and beyond (Plate 4). These waterways
are c. 2 - 4 m wide with a smooth water surface. As mentioned, Daubenton's Bat generally
prefers wider water channels where it can perform wide looping flights, searching for
emerging aquatic insects using its echolocation. The channels are lacking bankside
tree/hedgerow cover along the majority of their length (Plate 4), and this relative lack of
shelter for both bats and insects would likely reduce the value of the channels as bat foraging
habitats. Duckweed (Lemna sp.) which covers the surface in some sections, , in particular
the larger pool, also reduces the foraging efficiency of Daubenton's Bat (Boonman et al.
1998). These areas are also subject to a rather high level of lighting throughout the night,
due to light spill from the floodlit adjacent port areas, although some of the deeper channels
in the western section remain quite dark. As such their suitability for bats is reduced, as
many species are quite light averse, including Daubenton’s Bat. Notwithstanding this, the
drainage channels and artificial pond are likely to provide aquatic insect prey, albeit limited,
to Daubenton's Bat, Leisler's Bat as well as Common and Soprano Pipistrelles, and may also
provide a source of drinking water to bats. There were small numbers of Pipistrelles,
primarily Soprano Pipistrelles, recorded along the drainage channel in the west of Durnish.
In the southernmost part of the drainage channel, where there is less light spill, and
significant tree cover adjacent to the drainage ditch there were small numbers of Myotis bats
recorded, along with Brown Long-eared and Lesser Horseshoe bats.
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Plate 3: Man-made drainage channels along west and north perimeter of site
connected to artificial pond

Plate 4: Artificial pond just outside north-west of Durnish site

3.2.4 Hedgerows/Treelines of Field Boundaries

Many field boundary hedgerows at the site of proposed development are mature, composed
mainly of old Hawthorn trees, with other mixed deciduous species including Ash, Sycamore,
Willow and Hornbeam. Where they are mature, they have not been subject to hedgerow
management such as strimming, cutting or ivy removal, and although often gappy, most
sections have areas of thick bramble cover at the base (e.g. Plate 5), often filling gaps.
Some sections of hedgerow have drainage ditches and earthen banks or old stone walls
embedded in earthen banks. These features are attractive for bat foraging and commuting
due to the shelter and source of insect prey they provide. Furthermore, the old drainage
ditches/streams along some sections (e.g. Plate 6) would provide aquatic prey, and hence
foraging opportunities for bats. The Hawthorn trees are remarkable for their maturity and the
old-growth ivy cover (Plate 7), and this is discussed in relation to potential roosting
opportunities in Section 3.3. The eastern hedgerow (H1) is the best example on site, being a
well established old townland boundary.
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The internal hedgerows, especially in the northern half of the Durnish site, are subject to a
rather high level of lighting throughout the night, due to light spill from the floodlit port areas
to the west, although most are of course somewhat darker on the shaded side. The
hedgerows on site are potentially used for foraging or commuting by all bat species known
from the site.

Indeed, both Pipistrelle species were regularly recorded on the eastern hedgerow both
foraging and commuting. They were recorded generally less often, although still regularly in
small numbers on the internal hedgerow network, although a period of intense Pipistrelle and
Leisler’'s Bat activity was somewhat anomalously recorded at the western side of hedgerow
H2 over a few days in June. Leisler's Bat was recorded at a generally low level of activity, but
often related to hedgerows.

Myotis bats were very infrequently recorded on the internal hedgerow network, although both
Whiskered and Natterer's bats were recorded on the eastern hedgerow on one occasion.
Brown Long-eared Bat was closely associated with hedgerows, usually near the railway
corridor and adjacent hedgerows (including the eastern hedgerow H1).

*
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Plate 6: Drainage ditch along a section of field boundary hedge at eastern perimeter of
site
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3.2.5 Port Areas

The site of proposed development shown in Figure 2a at the existing port, comprises rock
armour along the shoreline, with existing concrete jetties in brackish water. The jetties are
adjacent to the built-up, industrial footprint of the existing port. The jetties and their
immediate surroundings are considered unlikely to provide foraging or roosting opportunities
to bats, as they are in an exposed setting without cover of tall vegetation to provide shelter or
insect prey to bats.

The entire port area is very strongly floodlit throughout the night, which would repel all bat
species at such intensity. Indeed, only one bat was recorded within the port area — a single
Leisler's Bat which flew over the shoreline and port area from Foynes Island at dusk. This
bat did not stop to forage within the area.

3.2.6 Connectivity with Wider Landscape

Hedgerows and waterways form vital connective corridors in the Irish landscape for bats, as
well as other wildlife. Most bat species generally forage and commute along sheltered linear
features such as hedgerows, waterways and woodland edge and often move between
different patches of roosting and foraging habitat along such habitat corridors. The
hedgerows, treelines and waterways on site not only provide foraging habitats in themselves,
but are likely to be used by bats travelling between roosts and foraging grounds.
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The existing Foynes port estate is almost devoid of trees and other natural vegetation, and
very brightly lit and hence generally unfavourable to bats. Futhermore, the modern
industrial-type buildings on site would generally not be those typically used by bat species for
roosting. The Robertstown River at the northern boundary of the site is not considered to
provide a significant foraging resource and at approximately 120m wide is more likely to form
a barrier to commuting by many bat species.

Given therefore that both the western and norther parts of the site form barriers to movement
of most bat species, the site in its broader context forms something of a ‘dead-end’ for bats,
and the hedgerows are therefore not likely to be a significant commuting route for bats. The
exceptions to this are the densely vegetated linear railway corridor which is clearly used by
commuting bats, and the eastern hedgerow H1 which provides a somewhat less important,
but nonetheless clear connective role.

It is likely that the majority of bats which use the Durnish farmland for commuting and
foraging would originate in roosts in buildings south of the existing port footprint, as well as
south or south-west of the Durnish lands (e.g. Foynes town).

3.3 POTENTIAL ROOST FEATURES

A corrugated lean-to extension of a building occurs within the footprint of proposed
development and that extension must be demolished to facilitate an access road. The
original building will remain. All other buildings within the existing footprint of Foynes port will
not be affected by the proposed development. This one building extension, along with
bridges and trees were visually assessed regarding their potential to support potential roost
features (PRF’s) for bats, and their locations are illustrated in Figure 10. Such features
include holes, cracks, crevices, split boughs, peeling bark and thick ivy-cover on trees and
cracks/crevices in bridges for example. Close-focusing binoculars and a high powered torch
were used to search for potential bat roost features, while also searching for evidence of bat
roosting. The locations of trees with potential roost features were recorded using a GPS unit.
The surveys were preliminary ground-based surveys, and did not include close-up or
invasive physical inspection of all potential bat roost features.

Many of the mature trees have a dense cover of Ivy which makes them potentially suitable
for roosting bats. These trees and structures were categorised for their potential suitability
for bats in accordance with Table 4.1 of Collins (2016) guidance, which is aligned also with
the system of categorisation in BS 8569:2015 Surveying for bats in trees and woodland (BSI,
2015). Four categories of ‘suitability’ are available, as described in Table 5.

Table 5: Guidelines for assessing the potential suitability of features for roosting bats

Suitability Roosting habitat description

Negligible A structure with negligible features likely to be used by roosting bats.

Low A structure with one or more potential roost sites that could be used by individual

suitable for maternity or hibernation®).

ground or features seen with only very limited roosting potential®.
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Suitability Roosting habitat description

Moderate A structure or tree with one or more potential roost sites that could be used by
bats due to their size, shelter, protection, conditions® and surrounding habitat but
unlikely to support a roost of high conservation status (with respect to roost type
only — the assessments in this table are made irrespective of species
conservation status, which is established after presence is confirmed).

High A structure or tree with one or more potential roost sites that are obviously
suitable for use by large numbers of bats on a more regular basis and potentially
for longer periods of time due to their size, shelter, protection, conditions and
surrounding habitat.

For example, in terms of temperature, humidity, height above ground level, light levels or levels of disturbance.

Evidence from the Netherlands shows mass swarming events of common pipistrelle bats in the autumn followed by mass
hibernation in a diverse range of building types in urban environments (Korsten et al., 2015). This phenomenon requires some
research in the UK but ecologists should be aware of the potential for larger numbers of this species to be present during the
autumn and winter in large buildings in highly urbanised environments.

This system of categorisation aligns with BS 8569:2015 Surveying for bats in trees and woodland (BSI, 2015).

Extracted from Collins (2016)

3.3.1 Bat Roost Potential in Structures

None of the structures on site were endoscopically surveyed under licence for bat
occupancy.

Cracks and crevices in the underside and walls of bridges can provide suitable roosting
spaces for bats throughout the year. Old stone bridges with deep crevices and cracks and
loose/missing grout have particularly high potential to provide bat roosting spaces.

To date, Daubenton's Bat, Whiskered Bat, Natterer's Bat, Brown Long-eared Bat, Common
Pipistrelle, and Soprano Pipistrelle have been recorded roosting in bridges in Ireland.
Daubenton's Bat is consistently the most frequently recorded bat species roosting in bridges
in Ireland and the UK. This species is closely associated with foraging for aquatic insects
along rivers and lakes.

Table 6 summarises the potential of bridges and buildings at the site of proposed
development to support bat roosts. Only one structure (Bridge A) had potential to support
bat roosts and it is located >300m from the site of proposed development. It is a small stone
masonry single-arch bridge spanning over a small river, and connecting the railway line on
the north to a housing estate (Durnish Avenue) on the south (Plates 8 - 9). The rest of the
bridges (B - D) were small concrete pipe culverts of diameter c¢. 1.2m which do not support
suitable crevices for roosting (Plates 10 - 11).

Table 6: Bat roost potential in structures on site

Bridge IT™ IT™M :
Identifier Easting Northing Type Roost potential

A 525819 651372 Stone Cont:_;uns features of low suitability for
masonry roosting bats

B 526117 651318 Concrete Contz_;uns features of negligible suitability for
culvert roosting bats

C 526158 651522 Concrete Contz_;uns features of negligible suitability for
culvert roosting bats
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D 526489 651866 Concrete Contz_;uns features of negligible suitability for
culvert roosting bats
Corruaated Contains features of low suitability for
E 526086 651590 9 roosting bats.
shed :
No bat droppings or cadavers present.

The stone masonry bridge (A) appears on Ordnance Survey Ireland historic 6-inch maps
from the early 19" century. There was c. 1 - 1.2 m clearance from the water level to the top
of the arch at the time of the survey (Plate 14). Using a high powered torch beam, it was
possible to see at least two suitable roost crevices within stonework on the underside of the
arch from an observer position in the channel of the river at the east bridge opening (waders
necessary). However, there was deep mud in the middle of the riverbed, and it was
considered unsafe to wade underneath the stone arch to carry out close-up inspection of the
crevices. Ivy growth covering the stonework in the walls of the bridge provides limited
potential for roosting as the ivy is not mature/thick and has not lifted away from the wall to
form potential roost spaces. This bridge is >300m from the site of proposed development.

A lean-to extension to one of the Foynes Engineering buildings must be removed to facilitate
an access road. It is a 7x20m steel frame building covered by a single skin of steel
corrugated sheeting, and Plate 13 illustrates the lean-to extension of the main building that
will be removed (in red hatch). Foynes Engineering advise that the extension was erected
€.1999. It has a large roller door entrance on its eastern aspect alongside a standard portal
door entrance. There is no cladding present on the corrugated sheeting either inside or
outside. A number of additional photographic plates from survey are provided in Appendix .

House Martin nests were observed within this storage building, and their droppings were
noted in places both near to and below nests, and on sills and stored goods on the floor
space. A large roller door on the western aspect of the building has a gap above it, providing
easy access for the birds. One bird was observed to fly both in and out of this opening. This
building was dusty but otherwise clean and all floorspace and walls were accessible. An
internal partition room was also open and inspected. Only signs of nesting birds were
observed. As the building is not used regularly, any droppings or cadavers indicating
roosting bats would be visible on beams, joists, purlins or walls and remain there until
cleaned off. No signs of bats were observed and no signs of recent cleaning were observed.
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Figure 10: Potential Roost Features (PRF’s) for Bats (see also Tables 6 & 7)
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Plate 8: Bridge A, eastern side of old stone masonry bridge with crevices suitable for
bat roosting

Plate 9: Bridge A; underside of old stone masonry bridge with crevices suitable for bat
roosting
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Plate 10: Bridge B; concrete pipe culvert bridge does not have bat roost potential

y

Plate 11: Bridge C; concrete pipe culvert bridge does not have bat roost potential
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Plate 12: Bridge D; concrete pipe culvert bridge does not have bat roost potential
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Plate 13: Extent of lean-to structure E to be removed

3.3.2 Bat Roost Potential in Trees

It is notoriously difficult to find bats roosting in trees, and few tree roosts have been recorded
in Ireland to date. All Irish bat species have been confirmed to roost in trees elsewhere in
Europe, and it is likely that tree roosts are very under-recorded in Ireland. Bats may use tree
roosts at a particular time of the year and not at other times, and may regularly move from
one roost to another. Trees can be used as maternity roosts, temporary or night roosts, or
hibernation roosts for various species. Bat roost features in trees are created through fungal
decay or physical damage of tree tissues which form hollows, cavities or fissures where bats
may hide. Bats can crawl into very tight spaces of only 1-2 cm width, and may also roost
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between boughs and old growth ivy cover. Bat roost features are more often associated with
larger, older tree specimens, but bats may also roost in young trees where suitable physical
roost features have formed.

There were several mature Ash along the railway corridor forming the southern boundary of
the site of proposed development with thick ivy growth and other potential roost features.
Many of the Hawthorn in field boundary hedgerows were very old. (Plate 13). Hawthorn is in
general a small tree species, or bush, and as such would not usually be considered highly
suitable for bat roosting. However, their maturity and lack of management at the site has
resulted in thick cover of old-growth ivy and decay/damage to some boughs, which makes
the Hawthorn notable at this site in regard to potential bat roosting. Table 7 summarises
trees on site where suitable bat roost features were observed from ground level using close-
focusing binoculars. The reference number in Table 7 is cross-referenced with photographic
figures below.

Table 7: Bat roost potential and survey results in trees on site

Ref. | Tree IT™™ IT™ Potential Roost Features (PRF’s)
species Easting | Northing
Multi-stemmed with thick ivy cover, north side of
1 Ash 525916 651350 railway (Plate 19). Other trees north of railway at
this point also have thick ivy cover
2 Ash 525916 651335 Thick ivy cover, south side of railway
3 Ash 525939 651328 Thick ivy cover, south side of track

PRF’s 1/2/3 were surveyed at dusk on 22nd June. Abundant Pipistrelle activity was recorded,
dominated by Common Pipistrelle but both species present. Common Pipistrelles recorded almost
continuously from 12 minutes after sunset, when very bright, through the night. Initially up to 4
individuals visible at any one time around the target area, but most moved eastwards and many
foraging over tree in vicinity of PRF’s 6/7, where up to 9 Pipistrelle bats could be seen at any one time.
Bats may have exited from tree 3 and spent a lot of time circling this tree and feeding. A few minutes
later 2 individuals probably entered tree 1. Soprano Pipistrelles were noted in same areas from 26
mins after sunrise. From 34 mins after sunrise (still quite bright) small numbers of mainly Soprano
Pipistrelles were noted passing from the west in direct flight. Leisler's Bat was detected 4 times during
the survey with the first over an hour after sunset.

These are trees with moderate suitability of features for roosting bats.

4 Ash 525978 651313 Thick ivy cover, south side of track
5 Ash 525978 651325 Thick ivy cover, north side of track
Possibly the oldest Ash tree on site. Thick ivy cover,
6 Ash 525994 651304 codominant stems, f|ssgre/double leaderc. 1 m
from base, other potential roost features obscured
by ivy (Plate 20).
Beside Ash ref. 6. Tear-out hollow in almost
! Ash 525985 651300 horizontal bough (see red arrow in Plate 21).

PRF’s 4/5/6/7 were surveyed at dawn on 7th June. Lot of Pipistrelle activity throughout the survey,
including abundant feeding, up to 27 mins before sunrise, dominated by Common Pipistrelle although
both species present. From 0420 (1 hour before sunrise) to 0452 (27 mins before sunrise) at least 15
passes of Common Pipistrelles moving westwards along railway towards Foynes. Leisler's Bat heard
during night, but 1 seen circling then heading westwards 37 mins before sunrise, and another seen
flying westwards at 30m height 9 mins later. One Brown Long-eared Bat was seen an hour before
sunrise. See also 1/2/3.

These are trees with moderate suitability of features for roosting bats.

Split bough with woodworm holes and potential
8 Ash 526117 651301 fungal decay, knot holes, peeling bark (Plate 22)
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Ref. | Tree ™ ™ Potential Roost Features (PRF’s)
species Easting | Northing

PRF's 8/22 were surveyed at dawn on 26th April. No bats were detected although conditions were
sub-optimal. Lesser Horseshoe Bat was noted to spend 10 minutes in this area on 15th June, but is
unlikely to roost here (brief temporary roost possible in ash). This area is not prone to excessive
floodlighting and is well used by foraging bats. PRF 8 in particular has a significant likelihood of being
used by roosting bats, while use of PRF 22 cannot be excluded.

This tree has moderate suitability of features for roosting bats.

9 Hawthorn 526225 651397 Old-growth thick ivy and stem split (Plate 23)
Hawthorn & Bo;h with thick ol_d—grov_vth ivy. Ash has 'ash canker'
10 Ash 526278 651400 which can result in cavity roost features in stem.
Obscured by ivy. (Plate 24).
11 Hawthorn 526315 651395 Old-growth thick ivy cover and tree decay

PRF’s 9/10/11 were surveyed at dawn on 26th April. No bats were detected although conditions were
sub-optimal. Noted brightness of area from adjacent floodlighting.
Very unlikely to be bat roosts due to intense lighting and less dense nature of hedgerow.

These are trees with negligible suitability of features for roosting bats.

12 | Hawthorn | 526233 | 651646 | Old-growth thick ivy cover and tree decay

PRF 12 was surveyed at dusk on 8th May. No bats were detected in the area until a single Soprano
Pipistrelle at 2212 (56 mins after sunset). This area is very brightly lit from adjacent floodlights. Very
unlikely to be a bat roost due to intense lighting.

This tree has negligible suitability of features for roosting bats.

13 Hawthorn 526699 651559 Old-growth thick ivy cover

14 Willow sp. 526665 651524 Longitudinal split stem >2m long, maybe a frost
crack. (Plate 25).

PRF's 13/14 were surveyed at dawn on 10th May. Both Pipistrelle species were observed foraging
and commuting when quite bright (up to 45 minutes before sunrise). All Common Pipistrelles observed
travelled N to S, while most Sopranos travelled S to N.

This area receives significant lighting from the intense floodlights in the port, reducing the likelihood of
it being used as a roosting site, although use cannot be entirely discounted.

These are trees with low suitability of features for roosting bats.

15 Hawthorn 526567 651478 Old-growth thick ivy cover and tree decay

16 Hawthorn 526576 651485 Old-growth thick ivy cover and tree decay

PRF's 15/16 were surveyed at dawn on 10th May. Large amount of Pipistrelle activity including lots of
feeding through the watch, and continued until precisely dawn. Maximum of 3 individuals seen at one
time. Last two abruptly turned and flew south through trees, for unknown distance.

This area receives significant lighting from the intense floodlights in the port, reducing the likelihood of
it being used as a roosting site, although use cannot be entirely discounted. These are trees with low
suitability of features for roosting bats.

17 Sycamore 526465 651250 Mature sycamore with thick ivy cover
18 Hawthorn 526461 651229 Old-growth thick ivy cover and tree decay

Very mature hawthorn. Split boughs, decay and old-
19 Hawthorn 526449 651204 growth thick ivy cover. (Plate 13).

PRF's 17/18/19 were surveyed at dawn on 14th June. Regular Pipistrelle activity through survey,
including feeding activity up to 53 mins before sunrise. Last detections 38 mins before sunrise of both
species commuting southwards and over the railway. Leisler's Bat detected regularly, with last being 2
faint detections 23 mins before sunrise (not seen).

IBE1128/EIAR 7-36



Port of Foynes Capacity Extension & Harbour Development Bat Survey Report

Ref. | Tree ™ ™ Potential Roost Features (PRF’s)
species Easting | Northing

This area is subject to some lighting through the night from the intense floodlights in the port, reducing
the likelihood of it being used as a roosting site, although use cannot be entirely discounted. These are
trees with low suitability of features for roosting bats.

20 | Hawthorn | 526425 | 651132 | Old-growth thick ivy cover

PRF’s 20/28/29 were surveyed at dawn on 14th June. At least five Pipistrelles at a time (both Soprano
and Common simultaneously) could be seen foraging and interacting with each other in flight over the
bushes lining the railway and near stream. Very active in same area. At 04:45 am (quite bright, 30
mins before sunrise) there was an abrupt end to Pipistrelle activity, with two individuals observed flying
toward Foynes along the railway. The direction of flight of the other individuals was not observed.

The presence of a roost here cannot be discounted. This is a tree with low suitability of features for
roosting bats.

Split horizontal limb forming a so-called 'hazard

21 Willow 526267 651196 beam' roost feature. (Red arrow on Plate 26).

PRF's 21/25/26/27 were surveyed at dusk on 6th June. Leisler's Bat recorded from 10 mins after
sunset ¢.60m high foraging over sycamore ring (PRF 23/24), then occasionally heard through night.
Common Pipistrelle seen regularly from 24 mins after sunrise, when still quite bright, with activity
initially focused around area PRF 25. Soprano Pipistrelle soon after in same area. Up to 50 mins later
still lot of foraging activity, with 2-3 Soprano Pipistrelle around top of 25, and lots of activity for rest of
survey. A single Brown Long-eared Bat was seen 43 mins after sunset.

The presence of a bat roost in this area cannot be discounted, with PRF 25 in particular a likely
location. This is a tree with low suitability of features for roosting bats.

22 Sycamore 526114 651273 Split. bough from a large branch tear-off, and
peeling bark

See PRF 8 for results of PRF 22. This is a tree with low suitability of features for roosting bats.

23 Sycamore 526143 651183 Fairly thick ivy cover

24 Sycamore 526133 651184 Fairly thick ivy cover

PRF’s 23/24 were surveyed at dawn on 9th May. Some commuting activity (Myotis, SP, CP, Leis) was
noted in the hour prior to dawn, but no evidence of roosting. See also 21-27. The presence of a bat
roost in this area cannot be discounted, with Leisler’s Bat in particular having roost potential here.
These are trees with low suitability of features for roosting bats.

25 Ash 526244 651187 Fairly thick ivy cover
26 Hawthorn 526269 651176 Old-growth thick ivy cover
27 Hawthorn 526297 651168 Old-growth thick ivy cover

See PRF 21 for results of PRF’s 25/26/27. These are trees with low suitability of features for roosting
bats.

28 Hawthorn 526394 651127 Old-growth thick ivy cover

29 Hawthorn 526419 651119 Old-growth thick ivy cover

See PRF 20 for results of PRF’s 28/29. These are trees with low suitability of features for roosting
bats.
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Plate 20: Tree ref. no. 6. Mature Ash with thick ivy cover and co-dominant stems. Other
roost features possible.
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¥
Plate 21: Tree ref. no. 7. Mature Ash beside no. 6 above, red arrow showing tear-out
potential roost feature
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Plate 22: Tree ref. no. 8. Mature Ash with split bough and knot-hole
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Plate 23: Tree ref. no. 9. Mature Hawthorn with split stem and old-growth, thick ivy
cover
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Plate 24: Tree ref. no. 10. Mature Hawthorn (background) and Ash with Ash Canker
(foreground). Both have old growth ivy cover and decay features which may support
bat roosts.

IBE1128/EIAR 7-42



Port of Foynes Capacity Extension & Harbour Development Bat Survey Report

Plate 25: Tree ref. no. 14. Multi-stemmed willow in eastern boundary hedgerow with
longitudinal crack, may be a frost crack.
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Plate 26: Tree ref. no. 21. So-called 'hazard beam' potential roost feature in Willow

3.3.2.1 Summary of Potential Roost Features in Trees

Table 8 summarises the suitability of trees visually inspected for their roost potential features.
Refer to Figure 10 for tree locations.

Table 8: Summary table of bat roost potential in trees

Trees with moderate suitability of features for

roosting bats 1,2,3,4,56,7,8

Trees with low suitability of features for 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
roosting bats 25, 26, 27, 28, 29

Trees with negligible suitability of features for

roosting bats 9,10, 11,12
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3.4 SUMMARY OF BAT RESULTS

Seven bat species were recorded on site, showing that the site of proposed development
generally and particularly the linear railway corridor to the south of the site of proposed
development, has a diverse range of bat species. Common and Soprano Pipistrelle and
Leisler's Bat were the most frequently encountered species, reflecting their range and
distribution, and they were regularly encountered foraging and commuting on site.

Activity was centred along the disused railway corridor, with high levels of Pipistrelle activity.
Pipistrelle presence was also consistently noted on the eastern hedgerow (H1), and at lower
levels, activity was detected in almost all parts of the site. Activity was generally low over the
main body of the Durnish lands proposed for development, save for one period of high bat
foraging activity detected along hedgerow H2 in June. There were indications of possible
roosting of these species in trees along the railway corridor outside of the site of proposed
development, although it is likely that many (if not all) of these bats are roosting in nearby
buildings at Foynes.

Brown Long-eared Bat was detected regularly at the site of proposed development, again
with records focused on the railway corridor and adjacent hedgerows.

Myotis Bats were also recorded regularly at the site of proposed development, in particular
Natterers Bats, but Whiskered Bat also on one night. Daubentons Bat was not recorded and
is unlikely to forage on site. Natterers Bat activity focused on the grassland adjacent to the
river and along the railway corridor.

Lesser Horseshoe Bat was recorded occasionally at the site of proposed development, with
records distinctly focused on the railway corridor, although one period of activity was
detected at Treeline T3 between the site of proposed development and the Port access road.
It is not likely to occur elsewhere on site. The nearest known roost is over 3km away and
although there is no likelihood of the species roosting at the site of proposed development,
the presence of an undetected roost closer to the railway corridor cannot be discounted, most
likely in the deciduous woodland to the south and west of Foynes town.

In accordance with Section 6.2.9 of Collins (2016) guidance, where moderate or high
suitability roosting habitat has been established and where impacts on roosting habitat or
features are possible, then further surveys are required. Conversely, where low or negligible
suitability has been assigned then no further survey is required.

Structures A and E have been assigned a low suitability of features for roosting bats. No bat
droppings or cadavers were observed within Building E. Structures B, C and D have been
assigned a negligible suitability of features for roosting bats. No further action is required.

Tree No’s. 9, 10, 11 and 12 occur within the site of proposed development at Durnish and will
be felled to facilitate the proposed development. They have been assigned a negligible
suitability of features for roosting bats and no further action is required. All other trees either
occur beyond the site of proposed development or on the boundary of the site of proposed
development, are to be retained. Tree No0.8 to be retained is the only tree with moderate
suitability of features for roosting bats in the boundary vegetation of the site of proposed
development, in the southwest corner of the covered storage / warehousing area. It shall be
protected from root damage in accordance with BS 5837:2012 Trees in relation to design,
demolition and construction as part of the construction contract.
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APPENDIX I: PHOTOS OF ENGINEERING SHED LEAN-TO
STRUCTURE
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Plate Al: Western aspect of lean-to extension to engineering shed
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Plate A2: Eastern aspect of lean-to shed, showing roller door
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Plate A3: Corrugated roller door with gap at top
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Southeastern corner of lean-to extension

Plate A4:
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Plate A5: Damaged edge of corrugated steel sheeting

IBE1128/EIAR 7-49



Port of Foynes Capacity Extension & Harbour Development Bat Survey Report

Plate A7: Trusses being inspected by torchlight
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Plate A8: Purlins being inspected by torchlight

Plate A9: House Martin droppings under nest
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Plate A10: Inspection of beams and trusses by torchlight
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Plate A11l: Inspection of portal framework for droppings
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Plate A12: Interior of lean-to storage shed
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Plate Al4: Inspection of roller door gap and mechanism
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APPENDIX II:  SAMPLE BAT ACOUSTIC RECORDINGS
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Plate A15: Passive A. Natterer's Bat showing broadband steeply modulated pulses with
terminal feeding buzz. Lines at 20kHz and 100kHz for visual reference.
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Plate A16: Passive A. Lesser Horseshoe Bat. Line at 107kHz for visual reference.
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Plate A17: Passive C. Brown Long-eared Bat simultaneously recorded with Common
Pipistrelle. Line at 50kHz for visual reference.
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Plate A18: Passive C. Whiskered Bat. Strong, clear pulses with end frequencies >30kHz. Lines
at 20kHz and 100kHz for visual reference.
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Plate A19: Passive C. Natterer's Bat. Lines at 20kHz and 100kHz for visual reference.
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Plate A20: Passive E. Common Pipistrelle with feeding buzz, Soprano Pipistrelle and Leisler's
Bat simultaneously recorded. Line at 50kHz for visual reference.
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Plate A21: Passive F. Natterer's bat with feeding buzz, foraging in wet grassland beside stream.
Lines at 20kHz and 100kHz for visual reference.
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Plate A22: 9 May 2017 active walkover survey - Brown Long-eared Bat at spot 16 eastern
boundary. Line at 50kHz for visual reference.
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Plate A23: 13 June 2017 active walkover survey - Natterer's Bat recorded foraging beside
stream. Lines at 20kHz and 100kHz for visual reference.
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Plate A24: 13 June 2017 active walkover survey - unidentified Myotis sp. recorded at 'sycamore
circle'. Lines at 20kHz and 100kHz for visual reference.
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Proposed NHA Site Synopsis
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SITE SYNOPSIS

SITE NAME: INNER SHANNON ESTUARY - SOUTH SHORE
SITE CODE: 000435

The River Shannon Estuary sweeps inland from Foynes, Co. Limerick, as far as
Limerick City. This is a large tidal system with intertidal mudflats, fringing reedbeds,
swamps, polders, salt marsh and wet marsh habitats. Reedbeds and their associated
swamp habitats generally mark the edges of the various rivers and stream channels
and sheltered creeks within the system. The common reed (Phragmites australis)
dominates with clubrushes (Scirpus spp.) and bulrushes (Typha spp.) more locally
abundant. Brackish estuarine marsh and salt marsh habitats make up a considerable
portion of the fringing vegetation. The extensive mudflats of the Shannon Estuary
abound with invertebrate food, which supports many thousands of wading birds and
duck. Greenland White-fronted and Greylag Geese frequent the southern shores of
the estuary during the winter months.

This site along with sections in Co's. Kerry and Clare and the associated Fergus
Estuary are amongst the most important sites in Europe for wintering and migrating
waterfowl. The vast sweep of mudflats provides a rich source of nutrition for
thousands of wildfowl. On a national scale it is perhaps more important for waders
than for wildfowl. Regular counts have established its international importance. The
spread of cord grass (Spartina sp.) requires investigation as its presence over large
areas reduces the available feeding ground and reduces the attractiveness to
waterfowl. The mudflats would be susceptible to various forms of toxic water pollution
and close monitoring is required of any present or planned industrial development in
the area. The presence of two rare plant species along the estuary greatly increases
the scientific value of the site. The estuary is a stronghold for both the rare triangular
rush (Scirpus triqueter) and summer snowflake (Leucojuin pestirum): both are found
locally abundant along the system.

11th July 1995.
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Sediment Chemistry Results
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1. Executive Summary

Hydrographic Surveys Ltd. was requested by Shannon Foynes Port Company to undertake a sediment
sampling survey at Port of Foynes.

The objectives of the survey were as follows;

- Collect samples at 12 no. designated locations at Port of Foynes and analyse for pre-designated

criteria.
All fieldwork was undertaken on the 6th Feb 2018.

The results for the geochemical analysis are provided along with this report in the EPA Dumping at Sea

material analysis spreadsheet format as well as the laboratories own analysis report.
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1. Introduction

1.1 Site Location and Survey Description

Hydrographic Surveys Ltd. was requested by Port of Foynes Company to undertake a sediment sampling

survey at Port of Foynes.

The sampling locations were as follows;

Sampling | Position Latitude | Position Longitude samoling depth
Location | (WGS84 decimal | (WGS84 decimal _p_g_p_below seabed
ID degrees) degrees) -
INT-S1 52.61273 -9.10551 Surface
INT-S2 52.61296 -9.10373 Surface
INT-S3 52.61548 -9.09841 Surface
INT-S4 52.61813 -9.09525 Surface
SUB-S1 52.61271 -9.10602 Surface
SUB-S2 52.61298 -9.10507 Surface
SUB-S3 52.61323 -9.10577 Surface
SUB-54 52.61580 -9.09867 Surface
GO1 52.61315 -9.10609 Surface
G02 52.61290 -9.10581 Surface
GO03 52.61307 -9.10520 Surface
G04 52.61332 -9.10515 Surface

Tablel.1: Sampling locations (Lat /Lon in WGS84 coordinate system)

The 12 no. surface sediment samples were taken via a stainless steel Van Veen sampler and analysed for
the geochemical properties (as outlined in Section 2.3). Values were also measured with reference to
Certified Reference Materials (CRM) and the results for these are included along with the results of the
geochemical properties analysed. The samples to be tested for geochemical properties were sent to RPS

Laboratories in Letchworth, UK for analysis.

All fieldwork was undertaken on the 6th Feb 2018.
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1.2 Survey Objectives

The objectives of the survey were as follows;

- Collect samples at 12 no. designated location at Port of Foynes and analyse for pre-designated

criteria.



PH18006_Rp_Rev.01 Hydrographic Surveys Ltd. April 2018

2. Survey Methodology

The sampling survey took place on the 6th Feb 2018 on-board the Shannon Foynes Port Company ‘Multicat

‘vessel.

2.1 Sampling Survey

The locations for sampling were designated by the Ruth Barr (RPS Consulting Engineers).

2.2 Horizontal Control

Horizontal control for the survey was provided by a Trimble differential GPS receiver. The differential

signal was received from the Omnistar satellite. All sampling took place on the sample locations.

2.2.1 Sample Acquisition

All samples were acquired with a Van Veen 0.2m? capacity stainless steel grab sampler.

All samples were placed directly into the appropriate containers and couriered in a cool box to the certified
laboratories. The samples for geochemical analysis were sent to RPS Laboratories Letchworth. The samples

were dispatched to RPS Laboratories via fast track courier on 7t Feb 2018.

2.3 Geotechnical Analysis

The geotechnical analysis involved the following for the 5 no. samples as specified in DaS Permit S0024-01.

1. Visual inspection, to include colour, texture, odour, presence of animals etc.
2. Water content, density (taking into account sample collection and handling)
3. Granulometry including % gravel (> 2mm fraction), % sand (< 2mm fraction) and % mud (< 63pum
fraction).
4. The following determinants in the sand-mud (< 2mm) fraction:
a) Total organic carbon.
b) Carbonate.
c) Zinc, Nickel. Copper, Lead, Arsenic, Cadmium, Lithium, Aluminium, Chromium, Mercury
d) Organochlorines including - HCH (Lindane) and PCBs (to be reported as the 7 individual CB
congeners: 28,52,101, 118, 138, 153, and 180).
e) Total extractable hydrocarbons.
f)  Tributyltin (TBT) and dibutyltin (DBT).
g) Polycyclic aromatic hydrocarbons (PAH) - Acenaphthene, Acenaphthylene, Anthracene, Benzo (a)
anthracene, Benzo (a) pyrene, Benzo (b) fluoranthene, Benzo (ghi) perylene, Benzo (k)
fluoranthene, Chrysene, Dibenz (ah) anthracene, Flourene, Fluoranthene, Indeno 1,2,3 - cd

pyrene, Naphthalene, Phenanthrene, Pyrene.
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3. Survey Results

The results for the geochemical analysis are provided along with this report in the EPA Dumping at Sea

material analysis spreadsheet format as well as the laboratories own analysis report.
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE

T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Dry Weights, Moisture, Total Organic Carbon, TPH, Organotins & Density

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No INT-S1 INT-S2 INT-S3 INT-S4
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354212 354213 354214 354215
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date CRM BCR-646 Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes | SOP Units RL Assigned | Measured Recovery % Assigned | Measured Recovery %
Value Value Value Value
dry solids (at 105°C) N 397 % n/a n/a n/a n/a n/a n/a 48.9 59.3 59.9 65.1
carbonate % dry matter N In house % 0.1 n/a n/a n/a n/a n/a n/a 4.58 4.67 4.69 5.01
total organic carbon U 404 % 0.3 n/a n/a n/a n/a n/a n/a 1.2 0.7 0.9 0.7
total hydrocarbon content by GC-FID N in house | ug/kg DW | 0.1 n/a n/a n/a n/a n/a n/a 11100 6070 7470 5800
dibutyltin (DBT) 1002-53-5 U 395 ug/kg DW 5 770 517 67.1% 40 44.33 110.8% < 10.23 < 5.00 < 5.00 < 5.00
tributyltin (TBT) 56573-85-4 u 395 ug/kgbDw [ 2 480 453.6 94.5% 40 48.73 121.8% < 4.09 < 2.00 < 2.00 < 2.00
density (on dry solid) N In house| g/cm3 n/a n/a n/a n/a n/a n/a 1.6 1.2 1.2 1.4
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE

T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Dry Weights, Moisture, Total Organic Carbon, TPH, Organotins & Density

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No SUB-S1 SUB-S2 SUB-S3 SUB-S4
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354216 354217 354218 354219
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date CRM BCR-646 Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes | SOP Units RL Assigned | Measured Recovery % Assigned | Measured Recovery %
Value Value Value Value
dry solids (at 105°C) N 397 % n/a n/a n/a n/a n/a n/a 45.8 44.6 53.9 56.4
carbonate % dry matter N In house % 0.1 n/a n/a n/a n/a n/a n/a 4.59 4.49 5.11 4.96
total organic carbon U 404 % 0.3 n/a n/a n/a n/a n/a n/a 1.4 1.3 0.8 0.7
total hydrocarbon content by GC-FID N in house | ug/kg DW | 0.1 n/a n/a n/a n/a n/a n/a 9390 14500 12300 9230
dibutyltin (DBT) 1002-53-5 U 395 ug/kg DW 5 770 517 67.1% 40 44.33 110.8% < 10.92 < 11.21 < 5.00 < 5.00
tributyltin (TBT) 56573-85-4 u 395 ug/kgbDw [ 2 480 453.6 94.5% 40 48.73 121.8% < 4.37 < 4.49 < 2.00 < 2.00
density (on dry solid) N In house| g/cm3 n/a n/a n/a n/a n/a n/a 1.3 1.8 1.5 1.6
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE

T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Dry Weights, Moisture, Total Organic Carbon, TPH, Organotins & Density

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No GO1 GO02 GO03 G04
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354220 354221 354222 354223
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date CRM BCR-646 Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes | SOP Units RL Assigned | Measured Recovery % Assigned | Measured Recovery %
Value Value Value Value
dry solids (at 105°C) N 397 % n/a n/a n/a n/a n/a n/a 51.1 56.6 51.0 54.9
carbonate % dry matter N In house % 0.1 n/a n/a n/a n/a n/a n/a 4.81 4.59 4.78 4.74
total organic carbon U 404 % 0.3 n/a n/a n/a n/a n/a n/a 1.3 1.1 1.2 1.0
total hydrocarbon content by GC-FID N in house | ug/kg DW | 0.1 n/a n/a n/a n/a n/a n/a 17500 13800 22800 11700
dibutyltin (DBT) 1002-53-5 u 395 ug/kgbW | 5 770 517 67.1% 40 44.33 110.8% < 5.00 < 5.00 < 5.00 < 5.00
tributyltin (TBT) 56573-85-4 u 395 ug/kgbDw [ 2 480 453.6 94.5% 40 48.73 121.8% < 2.00 < 2.00 < 2.00 < 2.00
density (on dry solid) N In house| g/cm3 n/a n/a n/a n/a n/a n/a 1.4 1.4 1.8 1.6
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Metals

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No INT-S1 INT-S2 INT-S3 INT-S4 SUB-S1 SUB-S2
Customer Sample ID Standard Reference Material
RPS Sample No 354212 354213 354214 354215 354216 354217
Sample Type SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date SRM-2702 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes| SOP Units RL Assigned | Measured Recovery %
Value Value
aluminium 7429-90-5 USI M-129 | mg/kg DW | 12 84100 69600 82.8% 31600 29000 23300 22500 30000 31400
arsenic 7440-38-2 USI M-129 | mg/kg DW | 0.5 45.3 44.5 98.2% 11.7 9.54 7.08 7.41 11.2 11.6
cadmium 7440-43-9 USI M-129 | mg/kg DW | 0.1 0.817 0.83 101.6% 0.27 0.31 0.29 0.31 0.31 0.46
chromium 7440-47-3 USI M-129 | mg/kg DW | 0.5 352 316 89.8% 48.1 43.7 35.4 34.9 46.7 46.6
copper 7440-50-8 USI M-129 | mg/kg DW | 0.5 | Not certified | Not certified n/a 10.4 8.50 6.73 6.47 10.9 11.0
lead 7439-92-1 USI M-129 | mg/kg DW | 0.5 132.8 139 104.7% 22.6 20.2 16.6 15.4 23.9 24.8
lithium 7439-93-2 USI M-129 | mg/kg DW 6 Not certified | Not certified n/a 26.0 26.7 20.3 19.2 27.3 31.2
mercury 7439-97-6 USI M-129 | mg/kg DW | 0.01 0.4474 0.45 100.6% 0.05 0.05 0.04 0.03 0.06 0.06
nickel 7440-02-0 USI M-129 | mg/kg DW | 0.5 75.4 68.8 91.2% 23.5 21.2 16.9 16.1 22.8 23.6
zinc 7440-66-6 USI M-129 | mg/kg DW 2 485.3 471 97.1% 75.9 68.6 55.8 56.0 76.6 76.0

50f19




RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Metals

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No SUB-S3 SUB-S4 GO1 G02 GO03 G04
Customer Sample ID Standard Reference Material
RPS Sample No 354218 354219 354220 354221 354222 354223
Sample Type SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date SRM-2702 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes| SOP Units RL Assigned | Measured Recovery %
Value Value
aluminium 7429-90-5 USI M-129 | mg/kg DW | 12 84100 69600 82.8% 26700 24800 31700 31500 29100 31400
arsenic 7440-38-2 USI M-129 | mg/kg DW | 0.5 45.3 44.5 98.2% 10.3 8.72 11.4 11.0 10.8 12.2
cadmium 7440-43-9 USI M-129 | mg/kg DW | 0.1 0.817 0.83 101.6% 0.31 0.28 0.33 0.30 0.30 0.32
chromium 7440-47-3 USI M-129 | mg/kg DW | 0.5 352 316 89.8% 40.1 38.4 47.1 48.2 43.6 48.2
copper 7440-50-8 USI M-129 | mg/kg DW | 0.5 | Not certified | Not certified n/a 9.44 7.44 10.7 9.97 10.7 9.90
lead 7439-92-1 USI M-129 | mg/kg DW | 0.5 132.8 139 104.7% 20.7 18.7 25.0 24.9 24.9 24.7
lithium 7439-93-2 USI M-129 | mg/kg DW 6 Not certified | Not certified n/a 26.1 23.7 33.0 30.2 28.0 31.0
mercury 7439-97-6 USI M-129 | mg/kg DW | 0.01 0.4474 0.45 100.6% 0.05 0.04 0.06 0.16 0.06 0.05
nickel 7440-02-0 USI M-129 | mg/kg DW | 0.5 75.4 68.8 91.2% 20.0 17.8 23.4 23.7 21.5 23.8
zinc 7440-66-6 USI M-129 | mg/kg DW 2 485.3 471 97.1% 66.6 60.2 77.7 76.1 73.7 77.8
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Polycyclic Aromatic Hydrocarbons (EPA 16 PAHs)

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No INT-S1 INT-S2 INT-S3 INT-S4
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354212 354213 354214 354215
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date NMIJ CRM-7307a Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes SoP Units RL Assigned Measured Recovery % Assigned Measured Recovery %
Value Value Value Value
naphthalene 91-20-3 U 396 ug/kgDW | 3 Not certified | Not certified n/a 50 56.45 112.9% 13.8 14.6 12.2 8.34
acenaphthylene 208-96-8 U 396 ug/kg DW 2 Not certified | Not certified n/a 50 45.61 91.2% < 2.000 6.34 <2.0 <2.0
acenaphthene 83-32-9 U 396 ug/kg DW | 1.7 | Not certified | Not certified n/a 50 50.43 100.9% 1.86 <17 <17 <17
fluorene 86-73-7 U 396 ug/kg DW | 1.7 5.98 5.79 96.8% 50 53.62 107.2% 7.43 12.8 5.91 6.89
phenanthrene 85-01-8 U 396 ug/kgDW | 4 24.5 26.37 107.6% 50 56.73 113.5% 24.2 36.1 17.8 323
anthracene 120-12-7 U 396 ug/kg DW | 2.5 3.59 2.03 56.5% 50 42.19 84.4% 6.92 13.5 5.86 15.1
fluoranthene 206-44-0 U 396 ug/kg DW | 2.5 25.1 27.64 110.1% 50 54.99 110.0% 33.9 67.3 26.1 65.2
pyrene 129-00-0 U 396 ug/kg DW | 2.8 22.2 18.7 84.2% 50 49.28 98.6% 26.0 50.0 20.0 52.4
benzo(a)anthracene 56-55-3 U 396 ug/kgDW | 1.6 7.15 6.26 87.6% 50 45.18 90.4% 17.8 42.3 14.3 39.3
chrysene 218-01-9 U 396 ug/kg DW | 1.7 8.39 10 119.2% 50 52.67 105.3% 12.6 24.5 9.64 22.8
benzo(b+j)fluoranthene 205-99-2 U 396 ug/kgDW | 1.6 31.9 34.91 109.4% 50 51.78 103.6% 55.5 84.1 45.6 75.9
benzo(k)fluoranthene 207-08-9 U 396 ug/kgbDW | 2 5.28 6.24 118.2% 50 54.16 108.3% 22.0 36.5 18.3 31.6
benzo(a)pyrene 50-32-8 U 396 ug/kg DW | 0.9 4.57 2.9 63.5% 50 51.57 103.1% 28.1 62.6 18.5 54.6
indeno(1,2,3-c,d)pyrene 193-39-5 U 396 ug/kg DW | 2.2 5.6 6.38 113.9% 50 45.58 91.2% 23.2 30.0 18.9 25.1
dibenzo(a,h)anthracene 53-70-3 U 396 ug/kg DW | 1.6 [ Not certified | Not certified n/a 50 44.2 88.4% 8.12 11.1 8.11 7.78
benzo(g,h,i)perylene 191-24-2 U 396 ug/kgDW | 1.4 6.76 8.12 120.1% 50 41.41 82.8% 27.6 32.6 24.6 29.0
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Polycyclic Aromatic Hydrocarbons (EPA 16 PAHs)

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No SUB-S1 SUB-S2 SUB-S3 SUB-S4
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354216 354217 354218 354219
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date NMIJ CRM-7307a Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes SoP Units RL Assigned Measured Recovery % Assigned Measured Recovery %
Value Value Value Value
naphthalene 91-20-3 U 396 ug/kgDW | 3 Not certified | Not certified n/a 50 56.45 112.9% 13.9 15.2 14.7 10.4
acenaphthylene 208-96-8 U 396 ug/kg DW 2 Not certified | Not certified n/a 50 45.61 91.2% < 2.000 < 2.000 <2.0 <2.0
acenaphthene 83-32-9 U 396 ug/kg DW | 1.7 | Not certified | Not certified n/a 50 50.43 100.9% < 1.700 2.24 <17 <17
fluorene 86-73-7 U 396 ug/kg DW | 1.7 5.98 5.79 96.8% 50 53.62 107.2% 6.95 6.59 7.42 4.95
phenanthrene 85-01-8 U 396 ug/kgDW | 4 24.5 26.37 107.6% 50 56.73 113.5% 20.6 23.7 28.8 14.9
anthracene 120-12-7 U 396 ug/kg DW | 2.5 3.59 2.03 56.5% 50 42.19 84.4% 6.64 6.37 8.28 4.56
fluoranthene 206-44-0 U 396 ug/kg DW | 2.5 25.1 27.64 110.1% 50 54.99 110.0% 32.6 31.9 43.3 26.4
pyrene 129-00-0 U 396 ug/kg DW | 2.8 22.2 18.7 84.2% 50 49.28 98.6% 25.8 24.4 31.4 19.6
benzo(a)anthracene 56-55-3 U 396 ug/kgDW | 1.6 7.15 6.26 87.6% 50 45.18 90.4% 184 14.3 24.9 16.0
chrysene 218-01-9 U 396 ug/kg DW | 1.7 8.39 10 119.2% 50 52.67 105.3% 11.3 8.99 16.2 11.6
benzo(b+j)fluoranthene 205-99-2 U 396 ug/kgDW | 1.6 31.9 34.91 109.4% 50 51.78 103.6% 59.0 45.8 62.6 43.4
benzo(k)fluoranthene 207-08-9 U 396 ug/kg DW 2 5.28 6.24 118.2% 50 54.16 108.3% 23.9 17.4 31.7 18.5
benzo(a)pyrene 50-32-8 U 396 ug/kg DW | 0.9 4.57 2.9 63.5% 50 51.57 103.1% 28.7 21.0 41.4 194
indeno(1,2,3-c,d)pyrene 193-39-5 U 396 ug/kg DW | 2.2 5.6 6.38 113.9% 50 45.58 91.2% 25.1 18.0 22.7 13.5
dibenzo(a,h)anthracene 53-70-3 U 396 ug/kg DW | 1.6 [ Not certified | Not certified n/a 50 44.2 88.4% 9.02 7.06 8.05 5.28
benzo(g,h,i)perylene 191-24-2 U 396 ug/kgDW | 1.4 6.76 8.12 120.1% 50 41.41 82.8% 28.6 20.3 28.0 17.3
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Polycyclic Aromatic Hydrocarbons (EPA 16 PAHs)

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No GO1 G02 GO03 G04
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354220 354221 354222 354223
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date NMIJ CRM-7307a Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes SoP Units RL Assigned Measured Recovery % Assigned Measured Recovery %
Value Value Value Value
naphthalene 91-20-3 U 396 ug/kgDW | 3 Not certified | Not certified n/a 50 56.45 112.9% 154 154 12.8 5.08
acenaphthylene 208-96-8 U 396 ug/kg DW 2 Not certified | Not certified n/a 50 45.61 91.2% <2.0 <2.0 <2.0 <2.0
acenaphthene 83-32-9 U 396 ug/kg DW | 1.7 | Not certified | Not certified n/a 50 50.43 100.9% <17 <17 <17 3.15
fluorene 86-73-7 U 396 ug/kg DW | 1.7 5.98 5.79 96.8% 50 53.62 107.2% 7.44 6.63 6.25 3.50
phenanthrene 85-01-8 U 396 ug/kgDW | 4 24.5 26.37 107.6% 50 56.73 113.5% 25.0 16.7 21.5 13.2
anthracene 120-12-7 U 396 ug/kg DW | 2.5 3.59 2.03 56.5% 50 42.19 84.4% 6.58 5.32 5.51 <24
fluoranthene 206-44-0 U 396 ug/kg DW | 2.5 25.1 27.64 110.1% 50 54.99 110.0% 38.5 25.6 29.2 29.5
pyrene 129-00-0 U 396 ug/kg DW | 2.8 22.2 18.7 84.2% 50 49.28 98.6% 28.4 19.2 21.3 22.9
benzo(a)anthracene 56-55-3 U 396 ug/kgDW | 1.6 7.15 6.26 87.6% 50 45.18 90.4% 19.9 14.9 13.1 14.6
chrysene 218-01-9 U 396 ug/kg DW | 1.7 8.39 10 119.2% 50 52.67 105.3% 13.2 8.34 8.33 8.96
benzo(b+j)fluoranthene 205-99-2 U 396 ug/kgDW | 1.6 31.9 34.91 109.4% 50 51.78 103.6% 58.2 46.9 41.2 325
benzo(k)fluoranthene 207-08-9 U 396 ug/kgbDW | 2 5.28 6.24 118.2% 50 54.16 108.3% 24.0 20.7 16.0 13.0
benzo(a)pyrene 50-32-8 U 396 ug/kg DW | 0.9 4.57 2.9 63.5% 50 51.57 103.1% 34.9 26.6 16.3 24.7
indeno(1,2,3-c,d)pyrene 193-39-5 U 396 ug/kg DW | 2.2 5.6 6.38 113.9% 50 45.58 91.2% 20.8 17.2 15.5 13.0
dibenzo(a,h)anthracene 53-70-3 U 396 ug/kg DW | 1.6 [ Not certified | Not certified n/a 50 44.2 88.4% 7.42 5.13 5.27 4.88
benzo(g,h,i)perylene 191-24-2 U 396 ug/kgDW | 1.4 6.76 8.12 120.1% 50 41.41 82.8% 24.6 19.9 17.7 14.9
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Organochlorine Pesticides & Polychlorinated Biphenyls (ICES 7)

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No INT-S1 INT-S2 INT-S3 INT-S4
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354212 354213 354214 354215
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date CRM BCR-536 Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes | SOP Units RL Assigned Measured Recovery % Assigned Measured Recovery %
Value Value Value Value
aldrin 309-00-2 N 396 ug/kg DW 1 n/a n/a n/a 50 46.34 92.7%
alpha-hexachlorocyclohexane (alpha-HCH) 319-84-6 U 396 ug/kg DW 1 n/a n/a n/a 50 45.81 91.6%
beta-hexachlorocyclohexane (beta-HCH, beta-BHC) 319-85-7 U 396 ug/kg DW 1 n/a n/a n/a 50 45.77 91.5% < 0.5 < 0.5 < 0.5 < 0.5
delta-hexachlorocyclohexane (delta-HCH) 319-86-8 U 396 ug/kg DW 1 n/a n/a n/a 50 56.38 112.8% < 0.4 <0.3 <0.3 <0.3
gamma-hexachlorocyclohexane (lindane) 58-89-9 U 396 ug/kg DW 1 n/a n/a n/a 50 48.47 96.9% < 0.4 <0.4 <04 <04
hexachlorobenzene (HCB) 118-74-1 U 396 ug/kg DW 1 n/a n/a n/a 50 51.05 102.1% <09 < 0.9 < 0.9 < 0.9
dieldrin 60-57-1 U 396 ug/kg DW 1 n/a n/a n/a 50 46.63 93.3% <0.4 <0.2 <0.2 <0.2
endrin 72-20-8 N 396 ug/kg DW 1 n/a n/a n/a 50 45.69 91.4% < 1.00 < 1.00 < 1.00 < 1.00
p,p'-DDD 3424-82-6 U 396 ug/kg DW 1 n/a n/a n/a 50 44.08 88.2% < 0.6 <0.6 <0.6 <0.6
p,p'-DDT 72-54-8 U 396 ug/kg DW 1 n/a n/a n/a 50 51.12 102.2% < 1.0 < 1.0 <1.0 < 1.0
p,p-DDE 50-29-3 U 396 ug/kg DW 1 n/a n/a n/a 50 47.06 94.1% <0.8 <0.8 <0.8 <0.8
2,4,4-trichlorobiphenyl (PCB congener 28) 7012-37-5 U 396 ug/kg DW 1 44 50.43 114.6% 25 21.97 87.9% <0.41 <0.9 <0.9 <0.9
2,2',5,5'-tetrachlorobiphenyl (PCB congener 52) 35693-99-3 U 396 ug/kg DW [ 0.7 38 42.05 110.7% 25 21.41 85.6% < 0.41 <0.7 <0.7 <0.7
2,2',4,5,5'-pentachlorobiphenyl (PCB congener 101) 37680-73-2 U 396 ug/kg DW | 0.6 44 50.4 114.5% 25 22.55 90.2% < 0.60 < 0.6 < 0.6 < 0.6
2,3',4,4',5-pentachlorobiphenyl (PCB congener 118) 31508-00-6 U 396 ug/kg DW [ 0.8 27.5 33.81 122.9% 25 24.79 99.2% < 0.41 <0.8 <0.8 <0.8
2,2',3,4,4',5-hexachlorobiphenyl (PCB 138) 35065-28-2 U 396 ug/kg DW [ 0.5 44.2 52.39 118.5% 25 24.06 96.2% < 0.41 < 0.4 < 0.4 < 0.4
2,2',4,4',5,5'-hexachlorobiphenyl (PCB 153) 35065-27-1 U 396 ug/kg DW [ 0.5 50 59.78 119.6% 25 23.39 93.6% < 0.41 < 0.5 < 0.5 < 0.5
2,2',3,4,4',5,5"-heptachlorobiphenyl (PCB 180) 35065-29-3 U 396 ug/kg DW [ 0.6 22.4 29.72 132.7% 25 25.43 101.7% < 0.41 < 0.6 < 0.6 < 0.6
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Organochlorine Pesticides & Polychlorinated Biphenyls (ICES 7)

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No SUB-S1 SUB-S2 SUB-S3 SUB-S4
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354216 354217 354218 354219
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date CRM BCR-536 Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes | SOP Units RL Assigned Measured Recovery % Assigned Measured Recovery %
Value Value Value Value
aldrin 309-00-2 N 396 ug/kg DW 1 n/a n/a n/a 50 46.34 92.7%
alpha-hexachlorocyclohexane (alpha-HCH) 319-84-6 U 396 ug/kg DW 1 n/a n/a n/a 50 45.81 91.6%
beta-hexachlorocyclohexane (beta-HCH, beta-BHC) 319-85-7 U 396 ug/kg DW 1 n/a n/a n/a 50 45.77 91.5% < 0.5 < 0.5 < 0.5 < 0.5
delta-hexachlorocyclohexane (delta-HCH) 319-86-8 U 396 ug/kg DW 1 n/a n/a n/a 50 56.38 112.8% < 0.4 < 0.4 <0.3 <0.3
gamma-hexachlorocyclohexane (lindane) 58-89-9 U 396 ug/kg DW 1 n/a n/a n/a 50 48.47 96.9% < 0.4 < 0.4 < 0.4 < 0.4
hexachlorobenzene (HCB) 118-74-1 U 396 ug/kg DW 1 n/a n/a n/a 50 51.05 102.1% <09 <09 <09 <09
dieldrin 60-57-1 U 396 ug/kg DW 1 n/a n/a n/a 50 46.63 93.3% <0.4 <0.4 <0.2 <0.2
endrin 72-20-8 N 396 ug/kg DW 1 n/a n/a n/a 50 45.69 91.4% < 1.00 < 1.00 < 1.00 < 1.00
p,p'-DDD 3424-82-6 U 396 ug/kg DW 1 n/a n/a n/a 50 44.08 88.2% < 0.6 < 0.6 < 0.6 < 0.6
p,p'-DDT 72-54-8 U 396 ug/kg DW 1 n/a n/a n/a 50 51.12 102.2% < 1.0 < 1.0 < 1.0 < 1.0
p,p-DDE 50-29-3 U 396 ug/kg DW 1 n/a n/a n/a 50 47.06 94.1% <0.8 <0.8 <0.8 <0.8
2,4,4-trichlorobiphenyl (PCB congener 28) 7012-37-5 U 396 ug/kg DW 1 44 50.43 114.6% 25 21.97 87.9% < 0.44 < 0.45 <0.9 <0.9
2,2',5,5'-tetrachlorobiphenyl (PCB congener 52) 35693-99-3 U 396 ug/kg DW [ 0.7 38 42.05 110.7% 25 21.41 85.6% < 0.44 < 0.45 <0.7 <0.7
2,2',4,5,5'-pentachlorobiphenyl (PCB congener 101) 37680-73-2 U 396 ug/kg DW | 0.6 44 50.4 114.5% 25 22.55 90.2% < 0.60 < 0.60 < 0.6 < 0.6
2,3',4,4',5-pentachlorobiphenyl (PCB congener 118) 31508-00-6 U 396 ug/kg DW [ 0.8 27.5 33.81 122.9% 25 24.79 99.2% < 0.44 < 0.45 <0.8 <0.8
2,2',3,4,4',5-hexachlorobiphenyl (PCB 138) 35065-28-2 U 396 ug/kg DW [ 0.5 44.2 52.39 118.5% 25 24.06 96.2% < 0.44 < 0.45 < 0.4 < 0.4
2,2',4,4',5,5'-hexachlorobiphenyl (PCB 153) 35065-27-1 U 396 ug/kg DW [ 0.5 50 59.78 119.6% 25 23.39 93.6% < 0.44 < 0.45 < 0.5 < 0.5
2,2',3,4,4',5,5"-heptachlorobiphenyl (PCB 180) 35065-29-3 U 396 ug/kg DW [ 0.6 22.4 29.72 132.7% 25 25.43 101.7% < 0.44 < 0.45 < 0.6 < 0.6

11 of19



RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - Organochlorine Pesticides & Polychlorinated Biphenyls (ICES 7)

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No GO1 G02 GO03 G04
Customer Sample ID Certified Reference Material AQC spike
RPS Sample No 354220 354221 354222 354223
Sample Type SEDIMENT SEDIMENT SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date CRM BCR-536 Spike on clean sediment 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes | SOP Units RL Assigned Measured Recovery % Assigned Measured Recovery %
Value Value Value Value
aldrin 309-00-2 N 396 ug/kg DW 1 n/a n/a n/a 50 46.34 92.7%
alpha-hexachlorocyclohexane (alpha-HCH) 319-84-6 U 396 ug/kg DW 1 n/a n/a n/a 50 45.81 91.6%
beta-hexachlorocyclohexane (beta-HCH, beta-BHC) 319-85-7 U 396 ug/kg DW 1 n/a n/a n/a 50 45.77 91.5% < 0.5 < 0.5 < 0.5 < 0.5
delta-hexachlorocyclohexane (delta-HCH) 319-86-8 U 396 ug/kg DW 1 n/a n/a n/a 50 56.38 112.8% <0.3 <0.3 <0.3 <0.3
gamma-hexachlorocyclohexane (lindane) 58-89-9 U 396 ug/kg DW 1 n/a n/a n/a 50 48.47 96.9% < 0.4 < 0.4 < 0.4 < 0.4
hexachlorobenzene (HCB) 118-74-1 U 396 ug/kg DW 1 n/a n/a n/a 50 51.05 102.1% <09 <09 <09 <09
dieldrin 60-57-1 U 396 ug/kg DW 1 n/a n/a n/a 50 46.63 93.3% <0.2 <0.2 <0.2 <0.2
endrin 72-20-8 N 396 ug/kg DW 1 n/a n/a n/a 50 45.69 91.4% < 1.00 < 1.00 < 1.00 < 1.00
p,p'-DDD 3424-82-6 U 396 ug/kg DW 1 n/a n/a n/a 50 44.08 88.2% < 0.6 < 0.6 < 0.6 < 0.6
p,p'-DDT 72-54-8 U 396 ug/kg DW 1 n/a n/a n/a 50 51.12 102.2% < 1.0 < 1.0 < 1.0 < 1.0
p,p-DDE 50-29-3 U 396 ug/kg DW 1 n/a n/a n/a 50 47.06 94.1% <0.8 <0.8 <0.8 <0.8
2,4,4-trichlorobiphenyl (PCB congener 28) 7012-37-5 U 396 ug/kg DW 1 44 50.43 114.6% 25 21.97 87.9% <0.9 <0.9 <0.9 <0.9
2,2',5,5'-tetrachlorobiphenyl (PCB congener 52) 35693-99-3 U 396 ug/kg DW [ 0.7 38 42.05 110.7% 25 21.41 85.6% <0.7 <0.7 <0.7 <0.7
2,2',4,5,5'-pentachlorobiphenyl (PCB congener 101) 37680-73-2 U 396 ug/kg DW | 0.6 44 50.4 114.5% 25 22.55 90.2% < 0.6 < 0.6 < 0.6 < 0.6
2,3',4,4',5-pentachlorobiphenyl (PCB congener 118) 31508-00-6 U 396 ug/kg DW [ 0.8 27.5 33.81 122.9% 25 24.79 99.2% <0.8 <0.8 <0.8 <0.8
2,2',3,4,4',5-hexachlorobiphenyl (PCB 138) 35065-28-2 U 396 ug/kg DW [ 0.5 44.2 52.39 118.5% 25 24.06 96.2% < 0.4 < 0.4 < 0.4 < 0.4
2,2',4,4',5,5'-hexachlorobiphenyl (PCB 153) 35065-27-1 U 396 ug/kg DW [ 0.5 50 59.78 119.6% 25 23.39 93.6% < 0.5 < 0.5 < 0.5 < 0.5
2,2',3,4,4',5,5"-heptachlorobiphenyl (PCB 180) 35065-29-3 U 396 ug/kg DW [ 0.6 22.4 29.72 132.7% 25 25.43 101.7% < 0.6 < 0.6 < 0.6 < 0.6
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - PSA Results

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer ple No| INT-S1 INT-S2 INT-S3 INT-S4 SUB-S1 SUB-S2 SUB-S3 SUB-S4 GO1 G02 GO03 G04
Customer Sample ID
RPS Sample No| 354212 354213 354214 354215 354216 354217 354218 354219 354220 354221 354222 354223
Sample Type| SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date| 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Determinand CAS No Codes SoP Units
Bimodal, Bimodal, Bimodal, Bimodal, Bimodal, Bimodal, Bimodal, Bimodal, Bimodal,
Very Poorly | Very Poorly | Very Poorly Bimodal, Very Poorly | Very Poorly | Very Poorly Very Poorly Bimodal, Very Poorly | Very Poorly
sample type S In-house Sorted Sorted Sorted Poorly Sorted Sorted Sorted Sorted Coarse Silt Sorted Poorly Sorted Sorted Sorted
textural group (GRADISTAT) S In-house Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud
Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine
Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very | Sandy Very
sediment name S In-house Coarse Silt_| Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt
arithmetic mean (method of moments) S In-house um 38.1 44.6 56.3 66.8 41.1 36.9 49.8 75.6 42.0 38.9 46.2 45.3
arithmetic sorting (method of moments) S In-house um 48.3 47.7 51.2 56.2 48.9 45.6 53.0 139 48.7 44.7 48.1 51.2
arithmetic skewness (method of moments) S In-house um 2.23 1.81 1.38 1.17 2.05 2.17 1.63 5.11 1.89 1.99 1.63 1.52
arithmetic kurtosis (method of moments) S In-house um 8.66 6.88 5.25 4.47 7.75 8.31 5.85 34.5 6.81 7.48 5.91 4.88
geometic mean (method of moments) S In-house um 16.3 21.0 28.9 36.4 18.4 16.3 22.9 28.8 18.9 18.4 21.9 18.9
geometic sorting (method of moments) S In-house um 4.37 4.35 4.30 4.14 4.32 4.30 4.48 4.82 4.34 4.10 4.35 4.84
geometic skewness (method of moments) S In-house um -0.537 -0.851 -1.19 -1.40 -0.671 -0.596 -0.832 -0.719 -0.671 -0.738 -0.896 -0.707
geometic kurtosis (method of moments) S In-house um 3.05 3.38 4.06 4.76 3.30 3.20 3.35 3.66 3.21 3.58 3.55 3.10
logarithmic mean (method of moments) S In-house phi 5.93 5.57 5.11 4.78 5.76 5.93 5.44 5.11 5.72 5.75 5.50 5.71
logarithmic sorting (method of moments) S In-house phi 2.13 2.12 2.10 2.05 2.11 2.10 2.16 2.27 2.12 2.04 2.12 2.27
logarithmic skewness (method of moments) S In-house phi 0.544 0.859 1.20 1.40 0.682 0.607 0.842 0.728 0.680 0.751 0.908 0.722
logarithmic kurtosis (method of moments) S In-house phi 3.05 3.39 4.07 4.78 3.31 3.21 3.36 3.67 3.22 3.60 3.57 3.12
mean (Folk and Ward method - um) S In-house um 17.4 22.5 30.4 38.0 19.7 17.4 24.6 29.6 20.2 19.8 23.7 20.8
sorting (Folk and Ward method - um) S In-house um 4.33 4.24 4.11 3.87 4.23 4.23 4.35 4.48 4.26 3.94 4.18 4.77
skewness (Folk and Ward method - um) S In-house um -0.124 -0.330 -0.461 -0.469 -0.178 -0.133 -0.312 -0.336 -0.189 -0.168 -0.327 -0.218
kurtosis (Folk and Ward method - um) S In-house um 0.954 0.967 1.09 1.31 0.956 0.959 0.925 1.03 0.938 0.961 0.950 0.916
mean (Folk and Ward method - phi) S In-house phi 5.85 5.47 5.04 4.72 5.66 5.85 5.34 5.08 5.63 5.66 5.40 5.59
sorting (Folk and Ward method - phi) S In-house phi 2.12 2.08 2.04 1.95 2.08 2.08 2.12 2.16 2.09 1.98 2.06 2.26
skewness (Folk and Ward method - phi) S In-house phi 0.124 0.330 0.461 0.469 0.178 0.133 0.312 0.336 0.189 0.168 0.327 0.218
kurtosis (Folk and Ward method - phi) S In-house phi 0.954 0.967 1.09 1.31 0.956 0.959 0.925 1.03 0.938 0.961 0.950 0.916
Very Coarse
mean description (Folk and Ward method) S In-house Coarse Silt | Coarse Silt [ Coarse Silt Silt Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt | Coarse Silt
Very Poorly | Very Poorly | Very Poorly Very Poorly | Very Poorly | Very Poorly | Very Poorly | Very Poorly Very Poorly | Very Poorly
sorting description (Folk and Ward method) S In-house Sorted Sorted Sorted Poorly Sorted Sorted Sorted Sorted Sorted Sorted Poorly Sorted Sorted Sorted
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - PSA Results

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer ple No| INT-S1 INT-S2 INT-S3 INT-S4 SUB-S1 SUB-S2 SUB-S3 SUB-S4 GO1 G02 GO03 G04
Customer Sample ID
RPS Sample No| 354212 354213 354214 354215 354216 354217 354218 354219 354220 354221 354222 354223
le Type| SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date| 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Deter d CAS No Codes SoP Units
Very Fine Very Fine Very Fine Very Fine Very Fine Very Fine
skewness description (Folk and Ward method) S In-house Fine Skewed | Skewed Skewed Skewed Fine Skewed | Fine Skewed |  Skewed Skewed Fine Skewed | Fine Skewed |  Skewed Fine Skewed
kurtosis description (Folk and Ward method) S In-house Mesokurtic [ Mesokurtic | Mesokurtic | Leptokurtic | Mesokurtic | Mesokurtic | Mesokurtic | Mesokurtic | Mesokurtic | Mesokurtic | Mesokurtic | Mesokurtic
MODE 1 - um S In-house um 53.4 53.4 75.5 75.5 53.4 37.7 75.5 53.4 53.4 53.4 53.4 53.4
MODE 2 - um S In-house um 9.41 9.41 9.41 9.41 9.41 9.41 9.41 9.41 9.41 13.3 9.41 9.41
MODE 3 - um S In-house um
MODE 1 - phi S In-house phi 4.25 4.25 3.75 3.75 4.25 4.75 3.75 4.25 4.25 4.25 4.25 4.25
MODE 2 - phi S In-house phi 6.75 6.75 6.75 6.75 6.75 6.75 6.75 6.75 6.75 6.25 6.75 6.75
MODE 3 - phi S In-house phi
D10 - um S In-house um 2.4 2.7 3.3 4.3 2.7 2.4 2.9 3.3 2.7 3.0 2.9 2.3
D50 - um S In-house um 18.8 30.4 46.2 56.0 22.6 18.8 32.8 41.3 23.4 22.2 31.6 24.6
D90 - um S In-house um 97.5 105 121 143 103 91.8 119 148 106 95.3 110 122
(D90/D10) - um S In-house um 41.4 39.1 36.7 33.5 37.7 37.7 40.9 45.5 38.8 31.4 37.5 53.8
(D90 - D10) - um S In-house um 95.2 103 117 139 100 89.3 116 145 104 92.3 107 120
(D75/D25) - um S In-house um 8.09 7.57 5.90 4.22 7.76 7.75 8.42 7.35 8.07 6.96 7.69 9.87
(D75 - D25) - um S In-house um 44.2 54.0 65.8 70.5 48.7 43.2 63.1 69.7 51.1 45.7 57.5 59.2
D10 - phi S In-house phi 3.36 3.25 3.05 2.80 3.28 3.45 3.07 2.75 3.23 3.39 3.19 3.04
D50 - phi S In-house phi 5.73 5.04 4.44 4.16 5.47 5.73 4.93 4.60 5.42 5.49 4.98 5.35
D90 - phi S In-house phi 8.73 8.53 8.25 7.87 8.51 8.68 8.43 8.26 8.51 8.37 8.42 8.79
(D90/D10) - phi S In-house phi 2.60 2.63 2.70 2.81 2.60 2.52 2.75 3.00 2.63 2.47 2.64 2.89
(D90 - D10) - phi S In-house phi 5.37 5.29 5.20 5.07 5.24 5.24 5.36 5.51 5.28 4.98 5.23 5.75
(D75/D25) - phi S In-house phi 1.70 1.73 1.70 1.61 1.71 1.68 1.81 1.79 1.74 1.66 1.75 1.84
(D75 - D25) - phi S In-house phi 3.02 2.92 2.56 2.08 2.96 2.95 3.07 2.88 3.01 2.80 2.94 3.30
% gravel S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% sand S In-house % 19.1 24.8 36.4 45.2 21.6 18.6 29.8 34.7 22.9 20.1 27.0 26.5
% mud S In-house % 81.0 75.2 63.6 54.8 78.4 81.4 70.2 65.4 77.1 79.9 73.0 73.6
% very coarse gravel (>32<64mm or <-5>-6phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% coarse gravel (>16<32mm or <-4>-5phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% medium gravel (>8<16mm or <-3>-4phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% fine gravel (>4<8mm or <-2>-3phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% very fine gravel (>2<4mm or <-1>-2phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% very coarse sand (>1<2mm or <0>-1phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.00 0.00 0.00
% coarse sand (>0.5<1mm or <1>0phi) S In-house % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - PSA Results

Report No.:
Customer Reference:
Customer Order No:

18-69055-2
Not given
10304

Customer ple No| INT-S1 INT-S2 INT-S3 INT-S4 SUB-S1 SUB-S2 SUB-S3 SUB-S4 GO1 G02 GO03 G04
Customer Sample ID
RPS Sample No| 354212 354213 354214 354215 354216 354217 354218 354219 354220 354221 354222 354223
ple Type| SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date| 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Deter d CAS No Codes SOoP Units
% medium sand (>0.25<0.5mm or <2>1phi) S In-house % 0.30 0.19 0.25 0.48 0.27 0.12 0.34 1.12 0.16 0.07 0.11 0.05
% fine sand (>0.125<0.25mm or <3>2phi) S In-house % 5.92 6.40 8.65 12.6 6.40 5.50 8.44 9.10 6.90 5.56 7.05 9.42
% very fine sand (>0.0625<0.125mm or <4>3phi) S In-house % 12.8 18.2 27.5 32.1 14.9 12.9 21.1 22.0 15.9 14.5 19.8 17.0
% very coarse silt (>0.03125<0.0625mm or <5>4phi S In-house % 19.1 24.5 26.1 24.5 20.5 19.3 21.5 23.5 20.3 21.1 23.4 18.6
% coarse silt (>0.015625<0.03125mm or <6>5phi) S In-house % 16.0 14.9 10.9 8.70 15.9 16.3 13.2 12.0 15.4 16.9 14.1 13.5
% medium silt (>0.007813<0.015625mm or <7>6phi) S In-house % 16.0 11.7 7.92 6.41 15.4 16.4 12.0 9.76 14.9 16.5 12.3 13.5
% fine silt (>0.003906<0.007813mm or <8>7phi) S In-house % 13.9 10.3 7.41 6.00 12.5 13.8 10.5 8.58 12.4 12.6 10.4 12.2
% very fine silt (>0.001953<0.003906mm or <9>8phi S In-house % 7.76 6.30 4.97 4.00 6.76 7.53 6.10 5.19 6.77 6.27 5.96 7.06
% clay (<0.001953mm or >9phi) S In-house % 8.30 7.52 6.42 5.28 7.34 8.06 6.94 6.39 7.33 6.52 6.95 8.75

15 of19




RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - PSA Size Class & Statistics

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304
Customer Sample No| INT-S1 INT-S2 INT-S3 INT-S4 SUB-S1 SUB-S2 SUB-S3 SUB-S4 GO1 GO02 G03 G04
Customer Sample ID
RPS Sample No| 354212 354213 354214 354215 354216 354217 354218 354219 354220 354221 354222 354223
Sample Type| SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT
Sample Location
Sample Depth (m)
Sampling Date| 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018
Sampling Time
Sediment mm phi ¢ | Units
Very coarse gravel >32<64 <-5>-6 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Coarse gravel >16<32 <-4>-5 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Medium gravel >8<16 <-3>-4 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fine gravel >4<8 <-2>-3 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Very fine gravel >2<4 <-1>-2 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Very coarse sand >1<2 <0>-1 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.00 0.00 0.00
Coarse sand >0.5<1 <1>0 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
Medium sand >0.25<0.5 <2>1 % 0.30 0.19 0.25 0.48 0.27 0.12 0.34 1.12 0.16 0.07 0.11 0.05
Fine sand >0.125<0.25 <3>2 % 5.92 6.40 8.65 12.60 6.40 5.50 8.44 9.10 6.90 5.56 7.05 9.42
Very fine sand >0.0625<0.125 <4>3 % 12.80 18.20 27.50 32.10 14.90 12.90 21.10 22.00 15.90 14.50 19.80 17.00
Very coarse silt >0.03125<0.0625 <5>4 % 19.10 24.50 26.10 24.50 20.50 19.30 21.50 23.50 20.30 21.10 23.40 18.60
Coarse silt >0.015625<0.03125 <6>5 % 16.00 14.90 10.90 8.70 15.90 16.30 13.20 12.00 15.40 16.90 14.10 13.50
Medium silt >0.007813<0.015625 <7>6 % 16.00 11.70 7.92 6.41 15.40 16.40 12.00 9.76 14.90 16.50 12.30 13.50
Fine silt >0.003906<0.007813 <8>7 % 13.90 10.30 7.41 6.00 12.50 13.80 10.50 8.58 12.40 12.60 10.40 12.20
Very fine silt >0.001953<0.003906 <9>8 % 7.76 6.30 4.97 4.00 6.76 7.53 6.10 5.19 6.77 6.27 5.96 7.06
Clay <0.001953 >9 % 8.30 7.52 6.42 5.28 7.34 8.06 6.94 6.39 7.33 6.52 6.95 8.75
Statistics* Mean (phi) 5.85 5.47 5.04 4.72 5.66 5.85 5.34 5.08 5.63 5.66 5.40 5.59
Sorting 2.12 2.08 2.04 1.95 2.08 2.08 2.12 2.16 2.09 1.98 2.06 2.26
Skewness 0.124 0.330 0.461 0.469 0.178 0.133 0.312 0.336 0.189 0.168 0.327 0.218
Kurtosis 0.954 0.967 1.09 1.31 0.956 0.959 0.925 1.03 0.938 0.961 0.950 0.916
% Silt/Clay % 81.06 75.22 63.72 54.89 78.40 81.39 70.24 65.42 77.10 79.89 73.11 73.61
Textural Group** Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud | Sandy Mud
* Folk & Ward

** GRADISTAT classification system (Blott, S. J. & Pye, K., 2001)
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Results Summary - PSA Wentworth Scale
Report No.: 18-69055-2

Customer Reference: Not given

Customer Order No: 10304

Customer Sample No| INT-S1 INT-S2 INT-S3 INT-S4 SUB-S1 SUB-S2 SUB-S3 SUB-S4 GO1 G02 GO03 G04
Customer Sample ID
RPS Sample No| 354212 354213 354214 354215 354216 354217 354218 354219 354220 354221 354222 354223

Sample Type| SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT | SEDIMENT

Sample Location

Sample Depth (m)

Sampling Date| 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 [ 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018 | 23/01/2018

Sampling Time

Parameter Units
Pebble % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Granule % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Very coarse sand % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.00 0.00 0.00
Coarse sand % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
Medium sand % 0.30 0.19 0.25 0.48 0.27 0.12 0.34 L,il2 0.16 0.07 0.11 0.05
Fine sand % 5.92 6.40 8.65 12.60 6.40 5.50 8.44 9.10 6.90 5.56 7.05 9.42
Very fine sand % 12.80 18.20 27.50 32.10 14.90 12.90 21.10 22.00 15.90 14.50 19.80 17.00
Silt Clay % 81.06 75.22 63.72 54.89 78.40 81.39 70.24 65.42 77.10 79.89 73.11 73.61
Total % 100.1 100.0 100.1 100.1 100.0 99.9 100.1 100.1 100.1 100.0 100.1 100.1
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RPS

2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400,F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Deviating Samples

Report No.: 18-69055-2
Customer Reference: Not given
Customer Order No: 10304

Our policy on Deviating Samples and reference list of Holding Times applied can be supplied on request. These have been implemented in accordance with UKAS Policy on Deviating Samples (TPS63).
RPS is not responsible for the integrity of samples as received, unless RPS personnel performed the sampling, and it is possible that samples submitted may be declared to be deviating.

Where applicable the analysis method remains UKAS accredited, however results reported for a deviating sample may be invalid. The reason for a sample being declared to be deviating is indicated below.
Where no sampling date was supplied, samples have been declared to be deviating. However, if a date of sampling can be supplied, the results may be reissued with the deviating sample status removed.
Where the sample container used was unsuitable, the appropriate Holding Time was exceeded, or the sample is flagged as deviating for some other reason, re-sampling/re-submisson may be required.

RPS No. Customer No. Customer ID Date Sampled Containers Received Deviating Sample for Sample Deviation
354212 INT-S1 23/01/2018 plastic & metal containers No
354213 INT-S2 23/01/2018 plastic & metal containers No
354214 INT-S3 23/01/2018 plastic & metal containers No
354215 INT-S4 23/01/2018 plastic & metal containers No
354216 SUB-S1 23/01/2018 plastic & metal containers No
354217 SUB-S2 23/01/2018 plastic & metal containers No
354218 SUB-S3 23/01/2018 plastic & metal containers No
354219 SUB-S4 23/01/2018 plastic & metal containers No
354220 GO1 23/01/2018 plastic & metal containers No
354221 G02 23/01/2018 plastic & metal containers No
354222 G03 23/01/2018 plastic & metal containers No
354223 G04 23/01/2018 plastic & metal containers No
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2 Shaftesbury Industrial Centre, Icknield Way, Letchworth Garden City, Hertfordshire, SG6 1HE
T +44 (0)1462 480 400, F +44 (0)1462 480 403, E rpsmh@rpsgroup.com, W rpsgroup.com

Report Information

Key to Report Codes

U UKAS Accredited
M MCERTS Accredited
N Not Accredited
S Subcontracted to approved laboratory
us Subcontracted to approved laboratory UKAS Accredited for the test
MS Subcontracted to approved laboratory MCERTS/UKAS Accredited for the test
SI Subcontracted to internal RPS Group Laboratory
USI Subcontracted to internal RPS Group Laboratory UKAS Accredited for the test
MSI Subcontracted to internal RPS Group Laboratory MCERTS/UKAS Accredited for the test
I/S (in results) Insufficient Sample
U/S (in results) Unsuitable Sample
S/C (in results) See Comments
ND (in results) Not Detected
DW (in units) Results are expressed on a dry weight basis

Sample Retention and Disposal

Samples will generally* be retained for the following times prior to disposal:

Perishables, e.g. foodstuffs 1 month (if frozen) from the issue date of this report
Waters 2 weeks from the issue date of this report

Other Liquids 1 months from the issue date of this report

Solids (including Soils) 1 months from the issue date of this report

*Sample retention may be subject to agreement with the customer for particular projects

Analytical Methods

PAH's and PCB's GCMS analysis following extraction of the wet sediment with DCM:acetone by ASE 350

extraction. Extract cleaned-up with silica and activated copper.

Metals
(<30°C) and ground sediment.

ToC Combustion and infrared analysis following carbonate removal with hydrochloric acid.

PSA Wet and dry sieving follewed by laser diffraction analysis.

Density Determination of density from the dry sediment by gravimetric analysis of a known
volume of sediment.

Dry solids at 105°C A portion of the wet sediment is dried at 105°C to constant weight.

TBT and DBT GCMS z_anal_ysis following the extraction of the wet sediment and subsequent
derivatisation.

Please note: All testing carried out using the <2mm fraction

Laboratories

RPS Letchworth UKAS Accreditation Laboratory No. 1663

RPS Manchester (Metals only) UKAS Accreditation Laboratory No. 0605

Ocean Ecology PSA only NMBAQC

RPS Letchworth and Manchester Laboratories participate in the QUASIMEME Proficiency Testing Scheme
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ICP-MS analysis following microwave assisted digestion in hydrofluoric acid of the dried
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Maps of Aquaculture Sites in the Shannon Estuary (Southern Shore)
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Figure 7-A  Aquaculture sites licensed and applications pending at Ballylongford west of
Foynes.

1 NO. SITE AT SHANNON ESTUARY CO.LIMERICK
Co-ordinates & Area
_ i 4. 3231 Ha)

The area seaward of the high water mark and enclosed by a line drawn from Irish
National Grid Reference point

132592, 155663 to Irish National Grid Reference point
133066, 156215 to Irish National Grid Reference point
133457, 155970 to Irish National Grid Reference point
132867, 155398 to the first mentioned point.

Figure 7-B  Coordinates for aquaculture application site east of those shown in Fig 7-A
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Figure 7-C  Aquaculture sites licensed and applications pending at Askeaton east of
Foynes.
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Figure 7-D  Oyster Order (red hatching) Lower Shannon.
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Figure 7-E  Oyster Order (red hatching) Middle Shannon Estuary (note Foynes Island on far
right)
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1

Introduction

RPS was appointed by Shannon Foynes Port Company (SFPC) to undertake a Desk Study
Report for proposed redevelopment measures at the existing Port of Foynes (Main Street,
Ballynacragga North, Foynes, County Limerick). The redevelopment will incorporate a jetty
extension, pontoon relocation and expansion of the Port onto neighbouring lands to the east
(Durnish Lands). As part of the port expansion the Durnish Lands site will be raised and

filled with material imported from authorised quarries.

This report describes the research and assessments undertaken to assess the ground
conditions and potential for any ground contamination that may have arisen from the site’s

present and historical use.

1.1 Report objectives and scope
The objectives of this report are as follows:
Collate desk study information regarding the site and surrounds to allow the
identification of potential contaminant sources, potential pathways and potential
receptors in accordance with DEFRA’s Contaminated Land Report 11. This will form
the basis of the Preliminary Risk Assessment and production of a Conceptual Site
Model (CSM).
Collation of existing geo-environmental data to facilitate a risk assessment with regards
to potential risks to human health and environmental risks.
Assessment of the above to determine if intrusive investigation and further assessment
will be necessary.
1.2 Sources of information
Sources of information used in the production of this report include:
Internet based aerial photography
Ordnance Survey Ireland Environmental Report (Ref no. 19734562)
Geological Survey Ireland Spatial Resources Map Viewer — Department of
Communications, Climate Action and Environment
(http://dcenr.maps.arcgis.com/apps/MapSeries/index.html?appid=a30af518e87a4c0ab2
fbde2aaac3c228)
Environmental Protection Agency Radon Map (http://www.epa.ie/radiation/radonmap/)
Ref: IBRO973/Reports 1 -
Status: Final
March 2018 RPS
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Port of Foynes — Jetty Phase 2, Ground Investigation Report, ABCO Marine and Gavin

and Doherty Geosolutions Ltd, February 2018.
Port of Foynes — Jetty Phase 2, Ground Investigation Factual Report, ABCO Marine and

Gavin and Doherty Geosolutions Ltd, January 2018.
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2

Site description

Date:

2.1 Introduction
Figure 1 Site location
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Port of Foynes is located to the north of the small village of Foynes, approximately 35km
west of Limerick.
2.2 Study area
The Port of Foynes is the main deepwater facility on the Shannon Estuary. The Port Estate
comprises 64 hectares with 42.5 hectares of land in the ownership of Shannon Foynes Port
Company (SFPC) and 10.7 hectares in third party ownership (Durnish Lands). The main
proposed extension to the port will be on the Durnish Lands to the east of the Port. In
addition, a proposed extension to the East Jetty will be completed. The marine area
currently comprises two marine structures; the East Jetty and the West Quay, and the
intertidal area in between. The marine area and Durnish Lands are shown in Figure 2 along
with the overall planning boundary for the site redevelopment.
Ref: IBR0973/Reports 3
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Figure 2 Site layout plan

Planning boundary
Proposed development areas

A site walkover was completed by RPS personnel on 20" March 2017. A photographic
record of the site walkover is included in Appendix B. The Port of Foynes is located at the
edge of hilly land on the southern bank of the River Shannon Estuary, where the river widens

before it flows into the Atlantic Ocean.

As shown on Figure 2, the proposed extension area is located to the east and south east of
the existing port in the Durnish Lands area. The Durnish Lands are bounded by the River
Shannon to the north, the River Robertstown (a tributary river to the River Shannon) to the
east, the N69 Road to the south (which leads into Foynes Village) and the Harbour Entrance
Road to the west. The Durnish Lands are generally flat, hummocky, low lying ground. In the
area west of the Harbour Entrance Road there is higher land with a steeper gradient, due to
a large rock outcrop covered in thick vegetation. Various low points within the site are prone
to having standing water and are very soft. Active channels of water are thought to have
previously crossed the fields, though this may be dependent on rainfall or saturation of the
soil. A box culvert is located on the Durnish site with a shallow watercourse. Drainage
ditches bound the land and demarcate the fields; the water level in the ditches is controlled
by sluices to prevent flooding. The north east of the Durnish land is protected from the tide

along the river estuary by levees. A disused railway line runs east to west along the

Ref:  IBRO973/Reports 4 -
Status: Final
Date: March 2018 RPS



Shannon Foynes Port Company Preliminary Risk Assessment
Port expansion (Desk Study) Report

southern boundary of the Durnish Lands and crosses the Harbour Entrance Road. The
railway line is mostly at the same level as the surrounding land with only short stretches on

low embankments.

The Durnish Lands site is currently a greenfield site. The land is generally covered in grass
with hedge lines located along the Harbour entrance road on the western boundary. The
historic maps (Section 3.1) of the Durnish Lands show that the site has been used for
agricultural purposes. A potential quarry was identified to the west of the site however this
was not marked on OSI current or historic maps. Therefore, it can be assumed that the
quarry was a minor work possibly used as a local source for limestone as lime kilns are

noted in the greater area.

Table 1 Application site details

Site address Port of Foynes, Foynes, Limerick, Ireland

Grid reference 126300E 151445N

Estimated site area 620,870 m?

2.3 Surrounding land-use
The pertinent surrounding land uses of the site are given in Table 2.
Table 2 Surrounding land uses
Boundary Surrounding land uses of the proposed development
North The Shannon Estuary is present to the north of the site.
The River Robertstown is present to the east of the site; it flows into the
Shannon Estuary just north of the site. Beyond the river to the east,
East Aughinish Alumina, Europe’s largest alumina refinery, is present. The Bauxite
Residue Disposal Area (BRDA) for the plant is present just east of the river.
The waste bauxite residue produced during the refining of the alumina is
deposited in this area.
The Port of Foynes is present to the south of the site. A railway line runs
South along the southern boundary of the Durnish Lands site. The small village of
Foynes is present further south.
West The area to the west of the site is generally undeveloped.
Ref:  IBRO973/Reports 5 -
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3 Site history

3.1 Historical development of the site

Two historical maps of the area are provided within the Ordnance Survey Ireland (OSI)
Environmental Report; a six inch map from c. 1830s and a twenty-five inch map from c.
1890s. Table 3 provides a summary of potentially contaminating activities during the history

of both the site and its surrounding area.

Table 3 Historical site and surrounding area development
Date Site history Surrounding land use history

Durnish Cottage | The surrounding area of the site is generally undeveloped.
is developed on Robertstown River is present to the east of the site, with no
the wider Port of | development shown on the land east of the river. The north,
Foynes site. south and west of the site are generally undeveloped.

c. 1830s

As above, the surrounding area remains undeveloped. The
c. 1890s As 1830. railway line now appears to run along the southern boundary
of the site in its modern day position.

As reported in the Ground Investigation Report produced by Gavin and Doherty
Geosolutions (February 2018), initial works were carried out at the Port in 1846, with the
construction of a masonry wharf 83m long and 12m wide in the location now known as the

West Quay. This wall is still in place at Berth 1.

In 1936, the port was designed to cater for 8,000 ton vessels with maximum draft of 7.6m. In
1968 the Trustees constructed the East Jetty under Foreshore License; this was principally

for the provision of a berth to service ore exports and included a conveyor and loading arm.

In 1984, the East Jetty was extended westwards to cater for the growing number of ships
calling at the Harbour. A dedicated Oil Dolphin facility was constructed in 1992 and provided
a berth for oil and chemical tankers. The new West Quay was completed in 1999.

The Port has expanded during the 20th century. The inner port area of Foynes comprises of
two distinct jetties; the western jetty and the eastern jetty. Planning permission was secured
in 2012 for a 2.5 hectare land reclamation project behind the jetty. The western jetty was
originally constructed in 1934 and then completely upgraded and extended in 1998, with
271m of quayside berthage (SFPC Master Plan, February 2013).

Ref: IBRO973/Reports 6 -
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3.2

Ordnance Survey Ireland Environmental Report (Ref. 19734562)

No records of quarries, mines, collieries or lime kilns were located within the 1km search
radius of the site. One historic well, two seasonal lakes and one area of flood plain was

noted within the search radius.

The disused railway line is present running along the southern boundary of the site. No

integrated pollution control or waste licenses were identified within the search radius.
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4 Site geology & hydrogeology

4.1 Site geology

Information held online by Geological Survey Ireland at their Spatial Resources Map Viewer

was used to clarify the geology and hydrogeology information provided in the OSI

Environmental Report (Appendix A). The following describes the findings of this preliminary

research. Information on the anticipated ground conditions is also provided within the

Ground Investigation and Ground Investigation Factual Reports produced by ABCO Marine

and Gavin and Doherty Geosolutions.

Solid geology

Figure 3 Solid geology (taken from GSI's Spatial Resources portal)
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The bedrock geology anticipated in the vicinity of the site is shown on Figure 3. The geology

of the wider Foynes area consists of formations from the Carboniferous system, from the

Visean and basal Namurian stage. The formations are dipping gently to the south west. The

bedrock of the Durnish lands site consists of the Rathkeale Formation to the east of the site
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and the Durnish Formation to the west. The bedrock geology of the Port of Foynes marine

site is the Clare Shale Formation.

The Rathkeale Formation comprises non fossiliferous dark muddy limestone with
mudstones, which are well bedded and brittle. This is uniformly overlain by the Durnish
Formation, which is a uniform bioclastic limestone with bands that include chert nodules
parallel to bedding. It is abundant in fossils, with complete coral beds. The Durnish
formation is overlain by the Shanagolden Formation of black limestone and then the
Parsonage and Corgrig Lodge formation, a fine grained muddy limestone. These are
overlain by the Clare Shale Formation which is a clay rich mudstone with bands of siltstone.
The carboniferous limestone formations represent an offshore ramp. The changes in grain
size and the fossil content between the formations indicates changes in relative sea level.
The Clare shale formation which was deposited above the carboniferous limestone

formations represents a deep marine, representing a significant rise in relative sea level.

Drift geology
Figure 4 Sub soils (taken from GSI's Spatial Resources portal)
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As shown on Figure 4, the Port of Foynes is mapped as Made Ground (blue), which is
superimposed on a region composed mostly of Estuarine Sediments consisting of silts and
clays (green). Glacial tills (purple), mainly of limestone origin, are present to the south of the
Durnish site while bedrock (shale and limestone) is anticipated at surface in certain areas on

and in proximity to the site (grey).

4.2 Hydrogeology

As shown in Figure 5, the site area is located across two aquifer domains: Poor Aquifer (PU)
and Locally Important Aquifer (LI). The PU designation represents bedrock which is
generally unproductive while the LI designation represents bedrock which is moderately
productive only in local zones. A Regionally Important Aquifer - Karstified (conduit) is

present to the east of the site area (approximately 2km).

Karst activities were found in two boreholes less than 3k from Port of Foynes in the

Walsortian Limestone and Rathkeale Formation.

Figure 5 Groundwater aquifer (taken from GSI's Spatial Resources portal)
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4.3 Groundwater vulnerability
In accordance with the Water Framework Directive (2000/60/EC) it is necessary to
understand the groundwater vulnerability of the site, which is defined as the tendency and
likelihood for general contaminants to reach the water table after introduction at the ground
surface.
The site mainly falls within an area of low groundwater vulnerability. However, higher
groundwater vulnerability is anticipated where rock is present at surface i.e. in the western
portion of the site.
Figure 6 Groundwater vulnerability (taken from GSI's Spatial Resources portal)
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4.4 Surface water hydrology
The OSI Environmental Report shows a number of watercourses to be present on the site.
Small watercourses seem to form the boundary of the site. In addition, a number of
watercourses are present in the northern portion of the site with small field drains also
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present along many of the field boundaries. The large Robertstown River runs along the

eastern boundary of the site, into the Shannon River/Estuary just north of the site.

The OSI Environmental Reports identifies one weir, four springs, two sluices and two pumps
within the search radius of the site. The Lower Shannon Estuary is noted to be of unpolluted

status.
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Consultation responses

Consultation requests were sent to a number of statutory consultees as part of the EIA
scoping process. The responses have been reviewed and summarised below where any

comments relevant to this assessment were noted.

Clare County Council
The response received from Clare County Council requested that ‘subsoil pollution’ be

addressed as part of the Environmental Impact Statement.

BIM — Ireland’s Seafood Development Agency

As part of the BIM response it is noted that adequate protection will be provided to the
aquaculture industry. In particular, they note that background levels of suspended solids in
the nearby waters cannot at any time increase by more than 30% (due to the presence of

licenced shellfish sites).
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6 Overview of potential contamination
6.1 Introduction
The nature of potential contamination that may have arisen from the past activities on and
surrounding the site is considered below.
6.2 On site sources
6.2.1 Current land use
The port was first developed in 1846 and has expanded over time. The Durnish lands have
remained in agricultural use. No significant sources of ground contamination have been
identified although made ground may be present within the port area.
6.2.2 Previous land use — historical development
The historical maps and existing layout of the site would suggest that the land has not been
previously developed prior to the Port of Foynes development.
6.2.3 Ground borne gases
Made Ground or organic rich alluvial soils underlying the site would have the potential to
generate elevated levels of ground gases. A potential risk from ground gases only exists on
the Durnish Lands site as receptors in the form of buildings are planned for construction on
this site. Made ground is not anticipated on the Durnish Lands site as it is a greenfield site.
In addition, the land at Durnish is to be raised and filled with material that will be imported
from authorised quarries. This material may act as a ‘passive dispersal layer’ for any ground
gas to be dispersed through. It has therefore not been deemed necessary for ground gas
monitoring to be completed on the site.
6.2.4 Radon gas
According to the radon map for the Republic of Ireland, between one and five per cent of the
homes in the area are estimated to be above the reference level.
Ref: IBRO973/Reports 14 -
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6.3

Off site sources

6.3.1 Surrounding land uses — current

A disused railway line remains present running along the southern boundary of the Durnish
Lands site. Aughinish Alumina, Europe’s largest alumina refinery, is present to the east of
the site, beyond River Robertstown.

6.3.2 Surrounding land uses — historical

No other historical potentially contaminating land uses have been identified in the area

surrounding the site.
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7.1

Conceptual Site Model and Risk Assessment

Conceptual Site Model

Risk estimation involves detailed evaluation of source - pathway - receptor scenarios to
determine whether a linkage exists between any sources of contamination and potential
receptors. A risk exists where a receptor is exposed to a source of contamination, via a
pathway. If any element of the source-pathway-target linkage is absent, then no risk is

present.

In order to consider potential risks at the site, a conceptual site model was developed, to
examine the potential source - pathway - receptor linkages that may exist on the site. The

conceptual model and the risk assessment for the site are illustrated in Table 4.
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Table 4

Source

On site sources

Potential
pathway(s)

Risk Assessment & Site Conceptual Model

Potential
receptors(s)

Relevant Source — Pathway — Receptor
Linkage

Further investigation
required

Contaminants within the
soils and groundwater

Dermal contact,
ingestion of/and
direct inhalation of
potential
contaminants
present within soil

Humans in form of
future site users
(commercial, site
workers), landscaping
and maintenance
workers

No significant sources of ground contamination
have been identified although Made Ground could
be present within the port area.

Subsurface
infiltration,
leaching from
sub-soils and

Perched groundwater,
bedrock aquifer, small
local watercourses,
Robertstown River and

Contaminants in soil have the potential to leach
through sub-soils and effect perched groundwater,
adjacent surface water and/or the bedrock aquifer.
As discussed above, limited potential for

Yes

Intrusive investigation and
collection /analysis of sub-
soil and groundwater
samples followed by generic
risk assessment as per CLR
11 methodology will be
required prior to
commencement of

degrading and producing
Methane, Carbon dioxide
and depleted Oxygen
gases

foundations and
service trenches

future site users

within the Durnish Lands.

Shannon . ; o . construction.
groundwater flow . contaminants in soils is anticipated.
River/Estuary
_ According to the radon map for the Republic of
Soil gas: Migration along Humans in the form of | Ireland, between one and five per cent of the No
Radon service trenches future site users homes in the area are estimated to be above the
reference level.
Soil gas:
Made Ground or highly o
organic soils may contain | Migration along _ _ .
high organic content that is | cracks in Humans in the form of | Made Ground is not anticipated to be present No
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Potential Potential Relevant Source — Pathway — Receptor Further investigation
pathway(s) receptors(s) Linkage required

Source

Off site sources

Yes

Intrusive investigation and

Perched groundwater, collection /analysis of sub-

Subsurface bedrock aquifer, small Potentially contaminating land uses are located il and dwat
Current and historical infiltration, local Watercours,es near the site and in particular the Durnish Lands > a? %ro"un v(\;aber ;
surrounding land uses leaching from Robertstown River and | (Aughinish Alumina) However, the distance from S_aE‘p esio Owet y ge%el_fg
sub-soils and Shannon the Durnish lands would suggest that any risk nsk assessment as per
groundwater flow . posed would be minimal. 11 methodology will be
River/Estuary required prior to
commencement of
construction.

Ref:  IBRO973/Reports 18 -
Status: Final
Date: March 2018 R PS



Shannon Foynes Port Company Preliminary Risk Assessment

Port expansion

(Desk Study) Report

8

8.1

8.2

Conclusions and recommendations

Conclusions

The desk study has highlighted the potential contamination sources, pathways and
receptors which are likely to be present on the current site. The principal source of
contamination is likely to be the presence of Made Ground within the Port and an off site
source (Aughinish Alumina).

Made Ground has the potential to effect ground gas, groundwater and contaminants in
shallow soils.

In accordance with CLR11, an intrusive site investigation and quantitative risk
assessment should be carried out if the site is redeveloped to ascertain if the source —

pathway — receptor linkages are present.

Recommendations

A number of boreholes should be advanced across the site with a density as suggested
in BS 10175:2011+A2:2017 having consideration of the development proposals.

A number of representative sub-soil samples will be collected and sent for laboratory
analysis. The suites of analysis will include; Metals, Polycyclic Aromatic Hydrocarbons,
Inorganics, Hydrocarbons (TPH CWG), PCBs and Dioxins, Volatile Organic Compounds
and Semi Volatile Organic Compounds.

Boreholes will be installed with monitoring installations to facilitate the collection of
groundwater samples. Groundwater samples will be analysed as per a similar suite of
analysis as described above for soils.

A Generic Quantitative Risk Assessment (GQRA) will be undertaken to ascertain the
potential risks to future site users (human health) and environmental receptors.

If deemed necessary from the GQRA, a Detailed Quantitative Risk Assessment (DQRA)
will be undertaken to set site specific remedial targets for the development.
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Appendix A
Ordnance Survey Ireland Environmental Report (Ref.
19734562)
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Introduction

Welcome to Ordnance Survey Ireland’s (OSi) Environmental Report. The report outlines information on an area of land, based on a location
you specified when ordering your report, and covers an area with a radius of 1000m from a specific geo point generated from the location
information provided by you (excluding any land outside of the Republic of Ireland). The report is generated by searching for information
using this specific geo-point, therefore the report should not be used in respect of any other location and will not contain any information on
land outside of the area described above.

For ease of use the report is broken down into the following sections:

/
°

Land use

Historic Site History
Stability

Water History
Statutory Licences
Other
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The report consists of a summary of the information we have found after searching certain databases (a list of these databases and an
explanation of which is contained in each of them follows). More detailed information is provided in the subsequent content pages. The
content pages provide information using symbology to identify the relevant features on a map. The report also provides an aerial photograph
of the area covered by the report.

This report consists solely of information obtained from OSI's sources as identified. These sources do not comprise all sources of
environmental or mapping information in relation to the land area you have chosen and there may be features of the land which are not
identified in our sources. This report may therefore not contain all the information you need. Furthermore this report is intended only as a
summary of information and OSI does not provide any risk assessment service or advice to you in relation to any matter relating to the
selected land area. Further sources of information in relation to particular aspects of the report are set out in the explanation of the data sets.

OSI stresses the need to consult a qualified professional when assessing any piece of land and/or making decisions in relation to the fitness
for any purpose of any land, or the saleability or value of any land. A qualified professional should also be consulted to assess the significance
and validity of the information provided in the report. Furthermore this report is not intended as a substitute for a physical inspection of the
land and structures on it.

Whilst OSI has taken all due care in the provision of the information contained in the report, it does not provide any guarantee of the accuracy
of the data. A number of organisations have provided data used in the generation of the Environmental Report. Where appropriate a link to
the organisation’s website is provided where it may be possible to obtain further information.

For further information in relation to use of this report please refer to the copy of the terms and conditions annexed to the end of this report
pursuant to which your purchase was made.
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Report Dataset Information

< Land use

Name: Colliery

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Collieries. A
coal mine and its accompanying structures are collectively known as a colliery.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s.

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Mine

Description of data contained: This dataset displays the surface and underground sites of mines and originates from the Mine Records
dataset, which is held within the Geological Survey of Ireland. The dataset gives the size and shape of the workings above ground and also
indicates if there are underground workings associated with the site. Attributes include the site name, whether the site is a surface or
underground feature.

Source: Geological Survey of Ireland

Currency of data: 2003

Further Information: http://www.gsi.ie/

Name: Quarry

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Quarries.
Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s.

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Active Quarries

Description of data contained: This dataset is part of the 2004 Directory of Active Pits and Quarries published by the GSI.The entries in
the Directory are based on information supplied by the operators and includes operator name, address, location, contact person, rock or
mineral type, geological description, products, specifications and scale of the operation. The Directory provides information on individual
operations indexed by location, rock or mineral type, product and operator name.

Source: Geological Survey of Ireland

Currency of data: 2004

Further Information: http://www.gsi.ie/

Name: Gravel Pits

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Gravel Pits. A
Gravel pit is the British English term for an open cast working for extraction of gravel (river-deposited rounded stones). Gravel pits normally lie
in river valleys where the water table is high, so they fill naturally with water to form ponds or lakes.

Source: Ordnance Survey Ireland
Currency of Data: circa 1830’s.
Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Lime Kiln

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations Lime Kilns. Lime
Kilns date from the 18th century and were in use until the 1940s in some areas. By lighting fires in these kilns and adding crushed limestone,
lime was produced for use as fertiliser in the fields and also for whitewashing cottages. Most of the lime kilns around the country have been
destroyed and only rare examples survive.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s.

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300
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% Site History

Name: Seasonal Lakes

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Historic
Seasonal Lakes. Seasonal lakes or Turlough'’s are usually found in the lowland karsts of western Ireland. They are lakes which disappear for
part of the year, leaving a floor covered with grasses, sedges and herbs. They occur in limestone areas west of the Shannon and are unique
to Ireland.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s .

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Rail Tram /Tram Line

Description of data: This information was captured from the 1890’s Ordnance Survey Historic mapping showing locations of Railway and
Tram lines.

Source: Ordnance Survey Ireland

Currency of Data: circa 1890’s.

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Historic Well

Description of data: This information was captured from the 1890’s Ordnance Survey Historic mapping showing Historic locations of wells.
Source: Ordnance Survey Ireland

Currency of Data: circa 1890’s.

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Power Stations

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Power Stations.
Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s .

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Mills

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations various types of
mills.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Marsh

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Marsh. A Marsh
is a type of wetland.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Gas Works

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations historic Gas
Stations. Gas Works are the workplace where coal gas is manufactured.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Foundry

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Foundries.
A foundry is the buildings and iron works for casting metals.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300
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Name: Windmill

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Windmill Sites.
Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Historic Flood Plains

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Historic liable
to Flood areas.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Historic B&W 6 inch

Description of data: This image is an extract of the 1830’s Ordnance Survey 6 inch Historic mapping.
Currency of data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Historic B&W 25 inch

Description of data: This image is an extract of the 1890’s Ordnance Survey 25 inch Historic mapping.
Currency of data: circa 1890’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

< Stability

Name: Vulnerability

Description of data: Vulnerability is a term used to represent the intrinsic geological and hydrogeological characteristics that determine the
ease with which groundwater may be contaminated by human activities. The map shows the vulnerability of the first groundwater
encountered (in either sand/gravel aquifers or in bedrock) to contaminants released at depths of 1-2 m below the ground surface. Where
contaminants are released at significantly different depths, site specific data is used to determine groundwater vulnerability The geological and
hydrogeological characteristics can be examined and mapped, thereby providing a groundwater vulnerability assessment for any

area or site. Four groundwater vulnerability categories are used in the scheme - extreme (E), high (H), moderate (M) and low (L).
Vulnerability maps are an important part of groundwater protection schemes.

These datasets are shown in accordance with the River Basin District (RBD) in which they lie.

Source: Geological Survey of Ireland

Currency of Data: 1996

Further information:

http://www.gsi.ie/ and also at http://www.wfdireland.ie/ - The European Union Water Framework Directive which rationalises and updates
existing water legislations and provides for water management on the basis of River Basin Districts (RBD's).

Name: Sub Soils

Description of data: This dataset contains details of the modelling of soil types and forest productivity rankings in any given area. The Soils
and Subsoil’s data was generated by Teagasc with co-operation of the Forest Service, EPA and The Department of Marine and Natural
Resources in May 2006 under the NDP program. This dataset is not represented cartographically in the report, however the information from
this dataset is provided in the details section. Within the Irish forest soils classification project a number of themes are mapped nationally
using remotely

sensed imagery and data, from which soil type, productivity and distribution are modelled. These themes include Subsoils, Topography and
Land Cover. The association of subsoil (soil parent material), topography and land cover with soil type is being modelled using the thematic
maps and field data within a Geographic Information System (GIS). The soil types being modelled fall into five broad classes; shallow
mineral, deep mineral well drained, mineral poorly drained, peat over mineral and peat. Finally forest productivity rankings will be ascribed to
different soil types based on analysis of existing forest productivity datasets and supplementary fieldwork. The program was completed in May
2006 and there is no formal update plan.

Source: Environmental Protection Agency

Currency of Data: May 2006

Further information www.epa.ie
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Name: Bedrock, National Bedrock Aquifer Map

Description of data: This map displays any stratum or combination of strata that stores or transmits groundwater (Local Government
(Water Pollution) Act, 1990 (an aquifer). More commonly an aquifer is described

as a permeable geological stratum or formation that can both store and transmit water in significant quantities. This dataset is not
represented cartographically, however the information from this dataset is provided in the details section where the classification of aquifers
developed by the Geological Survey of Ireland are shown. Some factors used in this classification are hydro geological, lithological and
structural. Based on the hydro geological characteristics and on the value of the groundwater resource, the Republic of Ireland’s entire land
surface is divided into nine aquifer categories (also described as resource protection areas).

Source: Geological Survey of Ireland

Currency of Data: 2003

Further Information: http://www.gsi.ie/

Name: National Bedrock Map of Ireland 1:1,000,000

Description of data: Simplified Geological map of Ireland, compiled by the GSI. Attributes shown are Formation Name, Rock Type and Age
of the Bedrock. This dataset is not shown cartographically in the report, but the recorded attributes are provided in the details section.
Source: Geological Survey of Ireland

Currency of Data: 2003

Further information: http://www.gsi.ie/

Name: Dykes500K

Description of data: A dyke in geology refers to an intrusive igneous body. This dataset is derived directly from the seamless digital National
Bedrock Map of Ireland 1:100,000 and consists of a map of the structural Geology of Ireland at the scale 1:500,000, detailing linework codes
and dyke names.

Source: Geological Survey of Ireland

Currency of Data: 2007

Further Information: http://www.gsi.ie/

Name: Faults500K

Description of data: Faults are planar rock fractures, which show evidence of relative movement. This dataset is derived directly from the
seamless digital National Bedrock Map of Ireland 1:1,000.000 and consists of a map of the structural Geology of Ireland at the scale
1:500,000, detailing linework codes and fault names.

Source: Geological Survey of Ireland

Currency of Data: 2007

Further Information: http://www.gsi.ie/

Name: Landslide Locations

Description of data: This information is extracted from the National Landslides Database, which was compiled by the Irish Landslides
Working Group and further information can be found in “Landslides in Ireland” which was published by the GSI in 2006. Attributes include the
name, county, mechanism type, material, terrain type and the source of the information documented.

Source: Geological Survey of Ireland

Currency of Data: 2006

Further information: http://www.gsi.ie/

Name: National Bedrock Map of Ireland 1:500,000 Scale

Description of data: An all-Ireland Geology map at 1:500,000 scale detailing attributes of Formation, Rock Type and Age of bedrock. The
map is derived from the GSI 1:100,000 scale Bedrock Map Series and the GSNI 1:250,000 scale Geological Map of Northern Ireland. This
dataset is not shown cartographically in the report, but the recorded attributes are provided in the details section.

Source: The Geological Survey of Ireland (GSI) in conjunction with the Geological Survey of Northern Ireland (GSNI) published this map.
Currency of Data: From 2003

Further Information: http://www.gsi.ie/

% Water History

Name: Bathing Water Quality
Description of data: This database contains details of the bathing areas from each county and their compliancy with the quality of bathing
water regulations for the past four years
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The Quality of Bathing Water Regulations (S.I. 155 of 1992) implemented the requirements of the Bathing Water Directive (76/160/EC) in
Irish law. The purpose of the legislation is to ensure that the quality of bathing water is maintained and, where necessary, improved so that it
complies with specified standards designed to protect public health and the environment. A new Bathing Water Directive was entered into
force in March 2006, with member states having until March 2008 to comply with the new requirements. This new Directive aims to provide
greater benefits in relation to improved health protection for bathers and a more pro-active approach to beach management including public
involvement.

Source: Environmental Protection Agency

Currency of Data: 2006

Further information www.epa.ie or www.wfdireland.ie

Name: Ground Water Quality
Description of data: This dataset contains details of groundwater monitoring networks and the links between groundwater and the
ecological health of associated receptors. This information is used to help protect groundwater used for public and private drinking water
supplies and is also used to help protect associated surface water and ecological receptors.

Historically groundwater monitoring in the Republic of Ireland focused on the protection of drinking water supplies and investigating the
impacts of point source pollution. However, the WFD and the forthcoming EU Directive on "the Protection of Groundwater Against Pollution
and Deterioration" adopt a more holistic view of water resources, establishing links between groundwater and associated surface water and
ecological receptors. Therefore, groundwater monitoring networks have been developed to improve knowledge of, and the links between,
groundwater and the ecological health of associated receptors.

The National WFD Groundwater Monitoring Programme is implemented by the Environmental Protection Agency. The monitoring is used to
assess the general state of groundwater quality and groundwater levels / flows in the Republic of Ireland. Thereafter, groundwater monitoring
data are used to help determine the status of groundwater in the Republic of Ireland. In turn this information is used to help protect
groundwater used for public and private drinking water supplies and is also used to help protect associated surface water and ecological
receptors. Source: Environmental Protection Agency

Currency of Data: 2006

Further information: www.epa.ie or www.wfdireland.ie

Name: Estuarine and Coastal Water Quality

Description of data: This dataset contains details of include inputs of organic matter, nutrients and contaminants from sources such as
urban waste water, industrial discharges, riverine inputs and accidental spillages into Estuarine and Coastal waters.

This dataset is not represented cartographically in the report, however the information from this dataset is provided in the details section.
The estuarine and coastal environment is subject to a wide variety of pressures. These include inputs of organic matter, nutrients and
contaminants from sources such as urban waste water, industrial discharges, riverine inputs and accidental spillages. Local impacts can also
arise from marine-based activities such as dredging and aquaculture. The quality of Ireland’s tidal waters is determined by the composition of
the waters of the North East Atlantic that bathe our coasts and the degree to which this is altered by inputs of organic matter, nutrients and
other materials from the land and atmosphere.The principal legislation governing water quality in Ireland is the European Communities (Water
Policy) Regulations 2003 (S.I. 722 of 2003), which transposed the requirements of Directive 2000/60/EC, establishing a framework for
Community action in the field of water policy (the Water Framework Directive, WFD) into Irish law.

The WFD has set out that a Member State shall implement the necessary measures to prevent deterioration of the status of all bodies of
surface water, and shall protect, enhance and restore all bodies of surface water with the aim of achieving good status by 2015.

Source: Environmental Protection Agency

Currency of Data: 2006

Further information www.epa.ie or www.wfdireland.ie

Name: Lake Water Quality

Description of data: This dataset contains details of the levels of Eutrophication in lakes in Ireland. This dataset is not represented
cartographically in the report, however the information from this dataset is provided in the details section.

Lakes are a national asset on which we depend for many services and amenities. They are an important source of drinking water, water used
in industry and for agricultural purposes. In addition they provide for recreational activities such as angling, sailing, bathing and many other
water-based sports. Eutrophication is the principal threat to lake water quality in Ireland. This is caused by the over-enrichment of lake waters
by nutrients, especially phosphorus, which results in accelerated growth of planktonic algae, Cyanobacteria and higher forms of plant life.
The principal legislation governing lake water quality in Ireland is the Phosphorus Regulations, prepared under Article 4(4) of the Local
Government (Water Pollution) Act, 1977 (Water Quality Standards of Phosphorus) Regulations, 1998 (S.I. 258 of 1998). The Phosphorus
Regulations require that water quality be maintained or improved by reference to the trophic status assigned by the EPA with a target of
oligotrophic or mesotrophic status in all our lakes.

Source: Environmental Protection Agency

Currency of Data: 2006

Further information www.epa.ie or www.wfdireland.ie
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Name: River Water Quality

Description of data: This dataset contains details of the rating of any river under the Q-value system used by the EPA in its river monitoring
program

The Q value system describes the relationship between water quality and the macroinvertebrate community in numerical terms. Q5 waters
have high diversity of macroinverebrates and good water quality, while Q1 have little or no macroinvertebrate diversity and bad water
quality.Intermediate values, Q1-2, 2-3, 3-4 etc denote transitional conditions.

Source: Environmental Protection Agency

Currency of Data: 2006

Further information www.epa.ie or www.wfdireland.ie

Name: Catchments All Island

Description of data: This dataset shows the boundaries of river basins in Ireland, as digitized from the OSI source “Ireland’s Rivers and
their basins” circa 1956

This dataset is not represented cartographically in the report, however the information from this dataset is provided in the details section. The
management of water resources based on catchments or river basin districts have been instigated at European Union level with the
introduction of the Water Framework Directive in the year 2000. The European Communities (Water Policy) Regulations 2003 enacted on the
22nd December 2003 brings this legislation into Irish law and states that by June 2009 all local authorities will have to have a River Basin
Management Plan adopted. A co-coordinated programme of measures to achieve at least “good status” for rivers, lakes, ground water,
estuarine waters and coastal waters needs to be provided. Ireland has been divided into 7 No. river basin districts and Consultants are
currently engaged in the drafting of river basin management plans in close consultation with the local authorities involved. The original source
of this information is from the 1958 map ‘Ireland and its river basins’ and was digitised in 1997 with no formal update schedule.

Source: Environmental Protection Agency

Currency of Data: 1997

Further information www.epa.ie

Name: River Basins District

Description of data: This dataset contains details of the specific river basin district covering the area and the lead authority with
responsibility for monitoring the district.

Management of water quality in the EU was placed on a new and more comprehensive footing by the adoption, in late 2000, of the directive
establishing a framework for Community action in the field of water policy. The directive is very ambitious in its intent, calling as it does for
the attainment of good quality in all waters by 2015. Good quality in this context is a situation in which biological and/or chemical
characteristics show only minor differences compared to the natural state. While there is provision for less demanding targets in the case of
waters which have been irreversibly modified, the achievement of the quality goals of the directive are likely to prove extremely difficult if not
impossible in many situations. In addition to the quality target, the directive promotes inter alia the sustainable use of water resources and
the elimination of the discharge of hazardous substances.

The directive requires that waters be managed as hydrological units, i.e. as individual river catchments or groups of contiguous catchments,
termed river basin districts (RBDs). The main duties of the RBDs are to draw up management plans and to prepare programmes of the
measures considered necessary to achieve the quality and other goals of the directive. Member States must identify competent authorities to
apply the rules of the directive in each RBD and in regard to other aspects of the directive. There is a very specific requirement that the public
be consulted in the implementation of the directive, in particular the preparation of management plans and programme of measures. A web
site (www.wfdireland.ie) has been established by the Department of the Environment, Heritage and Local Government to provide information
to the public on the background and aims of the directive.

The directive was adopted in Ireland under Regulations made in December 2003. A total of seven RBDs have been identified, four (Eastern,
South Eastern, South Western and Western) wholly within the State and three (North Western, Neagh-Bann and Shannon"-) shared with
Northern Ireland. The competent authorities identified are the local authorities in the case of the RBDs and the EPA for a number of technical
aspects including the formulation of

The hydrometric areas are checked against the hydrological DTM with field verification in 2002, reported to Europe in 2004 (Article 3 Water
framework directive) and not expected to change.

Monitoring programmes. Other public authorities identified in the regulations are required to exercise their functions in a manner which is
consistent with the aims of the directive. The regulations also give powers to the EPA to specify the public authorities by whom the monitoring
programmes required under the directive will be undertaken. This dataset is not represented cartographically in the report, however the
information from this dataset is provided in the details section.

Source: Environmental Protection Agency

Currency of Data: 2002

Further information www.epa.ie or www.wfdireland.ie
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Name: Groundwater Well locations

Description of data: A database compiled by the Geological Survey of Ireland, containing details on water wells drilled containing such
information as yield, location, discharge rate and pumping test information.

Source: Geological Survey of Ireland

Currency of Data: 2007

Further information:

http://www.gsi.ie/

Name: Karst Information

Description of data: A database compiled by the Geological Survey of Ireland, containing locations of karst features classified according to
Karst type, e.g. springs, turloughs, caves, depressions, swallow holes and enclosed depressions. Each karst feature has a Grid reference and
further descriptions. Karst is a term used worldwide to describe the distinctive landforms that develop on rock types that are readily dissolved
by water. In Ireland, limestone (composed of calcium carbonate) and to a lesser extent dolomite (calcium and magnesium carbonate) is by
far the most widespread rocks that show karst features.

Source: Geological Survey of Ireland

Currency of Data: 1998

Further information:

http://www.gsi.ie/

Name: Spring

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of spring sources.
A Spring is any natural discharge of water from rock or soil onto the surface of the land of into a body or surface water.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Water Pump Locations

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of water pumps.
Source: Ordnance Survey Ireland

Currency of Data: circa 1830's

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Sluice

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of sluices. A sluice
is @ small door in a lock gate that is opened to allow water to enter, or leave, the lock. A sluice is a water channel that is controlled at its head
by a gate. A sluice gate is traditionally a wooden or metal plate which slides in grooves in the sides of the channel.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830's

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Weir

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Weirs. A weir is
a small overflow type dam commonly used to raise the level of a small river or stream. Weirs have traditionally been used to create mill
ponds. Water flows over the top of a weir, although some weirs have sluice gates which release water at a level below the top of the weir.
The crest of an overflow spillway on a large dam is often called a weir.

Source: Ordnance Survey Ireland

Currency of Data: circa 1830's

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Reservoir Locations

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations

of Reservoirs. A Reservoir is a place where water is stored until it is needed. A reservoir can be an open lake or an enclosed storage tank.
Source: Ordnance Survey Ireland

Currency of Data: circa 1830’s

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

Name: Swallow Holes

Description of data: This information was captured from the 1830’s Ordnance Survey Historic mapping showing locations of Swallow holes.
Swallow holes are the point at which a surface stream disappears underground. A swallow hole generally implies nearly instantaneous water
loss into an opening at the bottom of a sink hole or karst valley i.e. the Burren, Co. Clare.

10 of 34
© Ordnance Survey Ireland and Government of Ireland 05/01/2017



Ordnance

] Survey
Environmental
Report
Environmental Map Data
ORDNANCE SURVEY IRELAND — ENVIRONMENTAL REPORT
Reference N0.19734562 Report No: 8490

Source: Ordnance Survey Ireland
Currency of Data: circa 1830's
Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300

% Statutory Licences

Name: Integrated Pollution Control (IPC)

Description of data: This dataset contains details of all active IPC licences granted by the EPA as per March 2007

Since 2002, any person or company involved in certain large-scale or complex industrial processes with significant polluting potential were
required to have an IPC licence. Over 70 industrial classes came within the scope of IPC licensing and these are listed in the First Schedule of
the Environmental Protection Agency Act, 1992.

Since the commencement of IPC Licensing in 1994, the EPA had processed 675 applications and granted 624 IPC licences by 31st July 2004.
Source: Environmental Protection Agency

Currency of Data: 2007

Further Information: www.epa.ie

Name: Waste Licence

Description of data: This dataset contains details of all active waste licences granted by the EPA as per March 2007. In 1996 the
Environmental Protection Agency began licensing certain activities in the waste sector, including landfills, transfer stations, hazardous waste
disposal and other significant waste disposal and recovery activities in Ireland.

Aim of Waste Licensing:

A waste licence is a single integrated licence, which deals with emissions to all environmental media, in addition to the environmental
management of the facility. All related waste operations carried on by the applicant in

connection with the activity are taken into consideration in determining an application for a waste licence. The EPA must be satisfied that the
activity will not cause environmental pollution when it is carried on in accordance with the conditions of a waste licence. The detailed
procedures in respect of the processing of a waste licence application are set out in the Waste Management Act, 1996 which was amended by
the Protection of the Environment Act, 2003 and associated Regulations

Source: Environmental Protection Agency

Currency of Data: 2007

Further Information: www.epa.ie

< Other

Name: Aerial Photography Information

Ordnance Survey Ireland has captured a national database of Aerial Photography captured at 1:40,000.
Source: Ordnance Survey Ireland

Currency of Data: Captured from 2004 — 2006

Further Information: Contact Ordnance Survey Ireland www.osi.ie or Ph +35318025300
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Section 1: Search_Results

Source Total 0-500 metres 500-1000 metres
Land Use
Colliery 0 0 0
Mine 0 0 0
Quarry 0 0 0
Active Quarries 0 0 0
Gravel 0 0 0
Lime Kiln 0 0 0
Site History
Rail Tram 0 0 0
Seasonal Lake 2 1 1
Tram Line 0 0 0
Historic Well 1 0 1
Power Station 0 0 0
Mills 0 0 0
Marsh 0 0 0
Gaswork 0 0 0
Foundry 0 0 0
Wwind Mill 0 0 0
Flood Plain 1 1 0
Stability
Vulnerability 10 6 4
Subsoils 21 17 4
Bedrock Aquifer 6 3 3
Dykes 500K 0 0 0
Faults 500K 0 0 0
Landslide Locations 0 0 0
Bedrock 500k 2 1 1
Water History
Bathing Water Quality 0 0 0
Weir 2 0 2
Catchments All Island 1 1 0
Estuarine and Coastal Water Quality 1 1 0
Ground water Quality 0 0 0
Lake Water Quality 0 0 0
River Basin Districts 2 2 0
River Water Quality 0 0 0
Karst Features 0 0 0
Wells 0 0 0
Pump 2 2 0
Reservoir 0 0 0
Sluice 2 1 1
Spring 4 0 4
Swallow Hole 0 0 0
Statutory Licences
Integrated Pollution Control
Waste Licences
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Section 2: Land_Use_Map
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Section 3: Land_Use_Detail

Theme Text
Land Use

Quarry No results found when searching this layer
Mine No results found when searching this layer
Active Quarries No results found when searching this layer
Gravel No results found when searching this layer
Colliery No results found when searching this layer
Lime Kiln No results found when searching this layer

*Where the centroid co-ordinate is found, this is the central point of the polygon.
#Additional information is only provided for results found within the buffer zone
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Section 4: Site_History_Map
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Section 5: Site_History_Detail

Theme Text
Site History
Wind Mill No results found when searching this layer
Historic Well Point East, North: 525566, 651197
Seasonal Lake Description: Covered At Spring Tides
Centroid East, North: 526978, 651530
Seasonal Lake Description: Covered By Spring Tides
Centroid East, North: 526837, 652677
Flood Plain Description: Covered At Spring Tides
Centroid East, North: 526978, 651530
Mills No results found when searching this layer
Marsh No results found when searching this layer
Gaswork No results found when searching this layer
Foundry No results found when searching this layer
Power Station No results found when searching this layer

*Where the centroid co-ordinate is found, thisis the central point of the polygon.
#Additional information is only provided for results found within the buffer zone
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Section 6: Stability_Map
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Section 7: Stability_Detail

Report No: 8490

Ordnance
Survey

Centroid East,

Theme Text

Stability
Landslide Locations No results found when searching this layer
Vulnerability Vulnerability: Extreme

North:525275, 650091

Vulnerability Vulnerability:

Centroid East,

E (Rock near Surface or Karst)
North:526067, 650320

Vulnerability Vulnerability:

Centroid East,

Extreme
North:525833, 651927

Vulnerability Vulnerability:

Centroid East,

E (Rock near Surface or Karst)
North:525827, 651920

Vulnerability Vulnerability:

Centroid East,

Extreme
North:526034, 651432

Vulnerability Vulnerability:

Centroid East,

E (Rock near Surface or Karst)
North:525981, 651419

Vulnerability Vulnerability:

Centroid East,

E (Rock near Surface or Karst)
North:526188, 651460

Vulnerability Vulnerability:

Centroid East,

Extreme
North:526602, 650779

Soil Composition:
Centroid East,

Vulnerability Vulnerability: E (Rock near Surface or Karst)
Centroid East, North:526607, 650778

Vulnerability Vulnerability: High-Low
Centroid East, North:536214, 637636

Subsoils County: Limerick

North:526457, 651208

Estuarine sediments (silts/clays)

Subsoils County:

Limerick

Soil Composition: Made ground
Centroid East,

North:525608, 651607

Subsoils County:

Limerick

Soil Composition: Made ground
Centroid East,

North:527090, 651431

Subsoils County:

Soil Composition:
Centroid East,

Limerick

North:527489, 652028

Estuarine sediments (silts/clays)

Subsoils County:

Soil Composition:
Centroid East,

Limerick

North:526957, 651532

Estuarine sediments (silts/clays)

Subsoils County:

Limerick

Soil Composition: Rock
Centroid East,

North:525981, 651419

Subsoils County:

Limerick

Soil Composition: Rock
Centroid East,

North:526188, 651459

Subsoils County:

Limerick

Soil Composition:  Limestone till (Carboniferous)
Centroid East,

North:526111, 651513

Subsoils County:

Limerick

Soil Composition: Made ground
Centroid East,

North:527234, 652238

Subsoils County:

Limerick

Soil Composition: Rock
Centroid East,

North:525827, 651920

Subsoils County:

Soil Composition:
Centroid East,

Limerick

North:526713, 651872

Estuarine sediments (silts/clays)

Subsoils County:

Limerick

Soil Composition: Made ground
Centroid East,

North:526902, 652574

Subsoils County:

Limerick
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Soil Composition:  Estuarine sediments (silts/clays)
Centroid East, North:526702, 651890
Subsoils County: Limerick
Soil Composition:  Estuarine sediments (silts/clays)
Centroid East, North:526654, 652001
Subsoils County: Limerick
Soil Composition:  Estuarine sediments (silts/clays)
Centroid East, North:526649, 652121
Subsoils County: Limerick
Soil Composition:  Estuarine sediments (silts/clays)
Centroid East, North:526636, 652140
Subsoils County: Limerick
Soil Composition:  Estuarine sediments (silts/clays)
Centroid East, North:526584, 652207
Subsoils County: Limerick
Soil Composition:  Estuarine sediments (silts/clays)
Centroid East, North:526821, 652684
Subsoils County: Limerick
Soil Composition: Rock
Centroid East, North:526067, 650320
Subsoils County: Limerick
Soil Composition: Rock
Centroid East, North:526607, 650778
Subsoils County: Limerick
Soil Composition: Limestone till (Carboniferous)
Centroid East, North:529057, 638660
Bedrock 500k Unit Name: Fluvio-deltaic & basinal marine (Turbiditic); Shale, sandstone, siltstone & coal
Age Bracket: Palaeozoic, Carboniferous, Pennsylvanian
Centroid East, North: 709633, 765762
Bedrock 500k Unit Name: Marine shelf facies; Limestone & calcareous shale
Age Bracket: Palaeozoic, Carboniferous, Mississippian
Centroid East, North:616991, 617346
Bedrock Aquifer Description: Locally Important Aquifer - Bedrock which is Moderately Productive only in Local
Zones
Centroid East, North:527327, 649241
Bedrock Aquifer Description: Locally Important Aquifer - Bedrock which is Moderately Productive only in Local
Zones
Centroid East, North:527299, 652113
Bedrock Aquifer Description: Poor Aquifer - Bedrock which is Generally Unproductive
Centroid East, North:525198, 649901
Bedrock Aquifer Description: Locally Important Aquifer - Bedrock which is Moderately Productive only in Local
Zones
Centroid East, North:525509, 649840
Bedrock Aquifer Description: Locally Important Aquifer - Bedrock which is Moderately Productive only in Local
Zones
Centroid East, North:525746, 649363
Bedrock Aquifer Description: Locally Important Aquifer - Bedrock which is Moderately Productive only in Local
Zones
Centroid East, North:526360, 649632

Ordnance

*Where the centroid co-ordinate is found, thisis the central point of the polygon.
#Additional information is only provided for results found within the buffer zone
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Section 9: Water_History_Detail

Report No: 8490

Ordnance
Ao

Theme

Water History

Text

Weir

Point East, North:

525779, 652232

Weir

Description: Salmon Weir

Point East, North:

525779, 652233

Bathing Water Quality

No results found when searching this layer

Spring Point East, North: 525785, 651106
Spring Point East, North: 526120, 651175
Spring Point East, North: 525855, 651456
Spring Point East, North: 526120, 650896
Sluice Point East, North: 526737, 651881
Sluice Point East, North: 526793, 651495
Reservoir No results found when searching this layer
Pump Point East, North: 525913, 651773
Pump Point East, North: 526238, 651417
Wells No results found when searching this layer

Karst Features

No results found when searching this layer

River Water Quality

No results found when searching this layer

River Basin Districts Name: Shannon
Lead Authority: Limerick County Councll
Centroid East, North:570177, 707814

River Basin Districts Name: Shannon
Lead Authority: Limerick County Councll

Centroid East, North:486578, 648827

Lake Water Quality

No results found when searching this layer

Ground water Quality

No results found when searching this layer

Estuarine and Coastal
Water Quality

Name: Lower Shannon Estuary
Category Name: Estuary

Assesment ASS01_05: Unpolluted
Assesment ASS99 03: Unpolluted
Assesment ASS95 99: Unpolluted
Centroid East, North: 516908, 652328

Catchments All Island

Centroid East, North: 584792, 720947

Swallow Hole

No results found when searching this layer

*Where the centroid co-ordinate is found, thisis the central point of the polygon.

#Additional information is only provided for results found within the buffer zone
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Section 10: Statutory Licenses Map
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Section 11: Statutory Licences Detail

Theme Text

Statutory Licences
Integrated Pollution Control No results found when searching this layer
Waste Licences No results found when searching this layer

*Where the centroid co-ordinate is found, this is the central point of the polygon.
#Additional information is only provided for results found within the buffer zone
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ORDNANCE SURVEY IRELAND (“OSi”)

TERMS AND CONDITIONS OF SALE (“"Conditions”)

Please read the following information carefully. These Conditions, our privacy statement and
our legal notices govern the sale of goods and services on this website. The acceptance by
OSi of any order for such goods and services from you is subject to these Conditions, our
privacy statement and our legal notices.

Please print a copy of these Conditions and retain the copy for your records.
1. WHAT PRODUCTS ARE AVAILABLE ON THIS WEBSITE?
b This website allows you to purchase the following items (each a “Product”):
(a) Orthophotographic Maps;
(b) Wind Speed Maps;
(c) Environmental Reports; and

(d) Land Registry Compliant Maps.

Orthophotographic Maps, Wind Speed Maps and Land Registry Compliant Maps can be

ordered in either A4 or A3 size. Environmental Reports can be ordered in A4 size (covering a 400 metre search radius) or A3 size (covering a 600
metre search radius).

Please note that Environmental Reports are subject to certain specific terms and conditions of sale and these are set out at clause 10 below.
Please also note that Orthophotographic Maps, Wind Speed Maps and Land Registry

Compliant Maps are delivered by way of direct download from this website in electronic pdf

format and cannot be provided either by email or in hard copy by post. Environmental Reports however can be sent to you either in hard copy by
post or in electronic pdf format by email.

Environmental Reports will be sent by email unless you specifically request delivery by post

when submitting your delivery details (see clause 4.6 below). Further details of how Products are delivered are set out in clause 6 below.

2. REQUIREMENT TO REGISTER

2.1 In order to browse our interactive map viewer and purchase Products on this website, you will need to register as a user on this website.
3 HOW TO REGISTER

3.1 To register, click on the ‘LOGIN/REGISTER’ button and fill in your first and last name, your
chosen user name, your chosen password and your email address and press the ‘SUBMIT’
button. Once you have registered, you will be transferred to the registered user part of this
website.
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5.2 In the registered user part of this website you can access our interactive map viewer and
purchase Products. If you add Products to your shopping cart and log out before purchasing those Products, we will store this information and it
will be available to you the next time you log on to the website. If you want to remove any item from your shopping cart permanently, you can
press the 'REMOVE ITEM’ button above the relevant product (see clause 4.4 below for further details).
LAS\1448831.2

33 If you are an existing customer, you will also be able to view your existing order details and track the delivery of any existing order on the
registered user part of the website by clicking on the *YOUR ORDERS’ button and filling in your order number.

4. HOW TO ORDER

4.1 Login as an existing customer or register as a new customer (see clause 3 above) to access the registered user area of this website.

4.2 Click on the 'BROWSE MAPS' button and find the area that you want to order a Product for
by either:
(a) zooming in on the interactive map viewer to locate the relevant area; or
(b) clicking on the ‘SEARCH’ button, inserting the details of the address that you are
looking for and then pressing the ‘SUBMIT’ button to allow our search facility to direct
you to the relevant part of the interactive map viewer.

4.3 Once you have found the area that you are looking for, click on the '‘BUY MAPS' button. This will bring up a window that will allow you to place the
relevant Product that you want into a shopping cart by clicking on the relevant Product option and the size option for that Product and then
clicking on the ‘ADD TO CART’ button. You will then be given the option of either viewing the contents of your shopping cart and proceeding with
your order or going back to browse the maps in order to place additional Products in your shopping cart. Adding a Product to your shopping cart
does not commit you to buy that Product as you can always remove it later.

4.4 Once you have placed all the Products you want into your shopping cart, click on the ‘VIEW
CART’ button to proceed. You will then be able to view all the Products that are currently in
your shopping cart, the unit price for each such Product and the sub-total price for all the
Products in your shopping cart. Please check your shopping cart carefully to ensure that the Products you want are in the shopping cart. You can
take any Product out of your shopping cart at this stage by clicking on the 'REMOVE ITEM’ button above the relevant Product.Alternatively, you can
empty your shopping cart and remove all the Products in it by clicking on the ‘REMOVE ALL’ button at the foot of the page.
Please note that all prices indicated on the shopping cart page are VAT exclusive. You will be notified of the VAT amount at a later stage in the
ordering process before you submit your order (see clause 4.7)
Please also note that if you are ordering an Environmental Report, the price indicated on the shopping cart page does not include any relevant
package and posting charges that will apply if you want to have that Environmental Report sent to you by post instead of by email. The applicable
package and posting charges will be calculated on an individual basis depending on the delivery address you specify in the next step of the
ordering process. You will be notified of the amount of these charges at a later stage in the ordering process before you submit your order (see
clause 4.7).

4.5 Once you are happy that all the Products you want to order are in your shopping cart, click on the ‘*CHECKOUT' button to proceed.
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4.6 The next screen sets out your customer and delivery details. It will automatically show the
name and email address details you gave us when you registered on the website and will
prompt you to insert additional details including your postal address where relevant. If you
have already inserted such details on a previous visit, these details will automatically appear.
If any of the details displayed on this screen is not correct you should correct them now and click on the ‘RESET’ button. If your shopping cart
contains an Environmental Report, you will also be given the option on this page to choose, by ‘un-clicking’ the relevant box, to have that
Environmental Report sent to you in hard copy by post to the postal address provided by you. If you do not ‘un-click’ the relevant box your
Environmental Report will automatically be sent LAS\1448831.2 to you by email in pdf format to the email address you have provided. You will also
be given an option to have your Environmental Report issued in Irish instead of English by clicking on the relevant box. Please ensure all the
details you have entered are correct and once you arehappy with the details you have
entered, press ‘SUBMIT’ to proceed.

4.7 The next screen will show your order summary which will include the customer details you
provided previously, the Products included in your order and the price to be paid.
Please note that any VAT chargeable on your purchase and/or any package and posting
charges for the delivery of an Environmental Report by post will be calculated at this point and will be indicated on this page. Please note therefore
that the total purchase price indicated on your order may be different to the sub total indicated when you viewed your shopping cart. If you are
happy with the details set out in the order summary, click the *CHECKOUT' button to proceed.

4.8 The next screen will prompt you to enter your credit/debit card details for the purposes of your order. Once you have filled in these details and are
ready to submit your order, click on the ‘SUBMIT’ button. Until you click on this button you will still be able to cancel your order by using the

appropriate buttons of your browser to go back if you wish.

4.9 If your credit card payment is authorised, the next screen will show your credit card
authorisation number and will outline the details of your order.

4.10 To complete your order, click on the ‘PROCESS’ button.

5 ACCEPTANCE OF ORDERS

5.1 All orders are subject to acceptance by OSi.

57 If your order is received and accepted by OSi an order confirmation screen will appear. You should print out this confirmation screen and make a
note of the order number in the top right hand corner of the screen for future reference.

6. DELIVERY
Orthophotographic Maps, Wind Speed Maps and Land Registry Compliant Maps
6.1 If your order is accepted, any Orthophotographic Map, Wind Speed Map and Land Registry
Compliant Maps ordered by you will become available for download by you directly from the website in electronic pdf format. Instructions for

download will appear on the order

confirmation screen.
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6.2 You have 14 days in which to download such Products. You can choose to download them
immediately or else log-on to the website again later and access them for download by
clicking on the "YOUR ORDERS'’ button and inserting your order number.

6.3 If you do not download these products within 14 days of purchase they will no longer be
available for download by you and will need to be re-purchased.
Environmental Reports

6.4 If your order is accepted, any Environmental Report in your order will automatically be sent to you either by email or by post depending on the
delivery method you specified in your order.

6.5 Unless you have specifically requested in your order that an Environmental Report be sent to you by post, it will be delivered to you electronically
in pdf format to the email address
provided by you in your order. If you have requested it to be sent to you by post, it will be sent to the postal address provided by you in your
order.
LAS\1448831.2

6.6 In the case of delivery of an Environmental Report by email, OSi aims to deliver the
Environmental Report on the same day as the order is accepted. In the case of delivery of
an Environmental Report by post, OSi aims to deliver within two (2) working days of acceptance of an order to any delivery address within the
Republic of Ireland and within ten (10) working days of acceptance of an order to any delivery address outside of the Republic of Ireland.
However, delays may occur and these delivery targets may not be met.

6.7 If your Environmental Report does not arrive within the time specified above or if you have
any trouble downloading any Orthophotographic Map, Wind Speed map or Land Registry
Compliant Map that you have purchased, please contact us by email at custserv@osi.ie or
phone +353-1-802-5300 or fax +353-1-820-4156 or post at Ordnance Survey Ireland, Phoenix Park, Dublin 8, Ireland, quoting your order number
(see clause 4.9 above)

6.8 If you choose to order Products for delivery outside of the Republic of Ireland, you are
responsible for complying with local laws, if and to the extent that they are applicable. If you order Products for delivery outside the Republic of
Ireland, they may be subject to import duties and taxes and you will be responsible for these.

7. PRICES

7.1 The price of each Product is shown in the ‘Pricing’ section of our website and both the price of each Product and the total price of your order are
also shown during the ordering process.

72 All prices are indicated in Euro and are VAT exclusive. A currency converter is available at
appropriate stages during the ordering process to allow you to view the price of your order in
another currency. This currency converter is provided by a third party (xe.com) however and OSi cannot accept any responsibility or liability for the
exchange rates used by xe.com. You should be aware that the exchange rates used by xe.com may differ from the exchange rate imposed by your
banking provider when your payment is processed by OSi.
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7.3 VAT and package and posting will be charged where appropriate. Any applicable VAT and/or package and posting charges will be shown in your
order summary before you submit your order.
7.4 OSi’s VAT registration number is IE 4748790P

iy OSi reserves the right to change its prices at any time. Irrespective of any change of prices,
you will be charged the price that was specified for the Products when you ordered them.

8. RIGHT OF WITHDRAWAL

8.1 Where you have purchased an Orthophotographic Map, a Wind Speed Map or a Land
Registry Compliant Map which is to be downloaded directly from our website, you may cancel
your purchase within seven (7) working days of the date on which we confirm your purchase
as long as you have not downloaded the map (see clause 6 above). If you have already
downloaded the map you will not be able to cancel your purchase.

8.2 Unfortunately, because Environmental Reports are generated automatically in accordance
with your particular specifications, you will not be able to cancel your purchase of an

Environmental Report once your order has been accepted.

9. COMPLAINTS

9.1 OSi seeks to ensure that you are happy with your purchase. If you are unhappy with any
Product which you have purchased from us, please contact us by email at custserv@osi.ie or phone +353-1-802-5300 or fax +353-1-820-4156 or
post at Ordnance Survey Ireland, Phoenix Park, Dublin 8, Ireland.
LAS\1448831.2

9.2 Without prejudice to any other provision of these Conditions, where any valid claim in respect of any Product sold by OSi is based on any defect in
the quality or condition of the Product or its failure to meet specification in accordance with the order made by you, OSi shall be entitled to replace
the Product (or the part in question) free of charge, or at the sole discretion of OSi, refund the price of the Product concerned (or a proportionate
part of the price), but OSi shall have no further liability to you.

10. SALE OF ENVIRONMENTAL REPORTS

Definitions

10.1  In this clause 10 the following terms shall have the following meanings:
(a) “Datasets” means the datasets set out in the Environmental Reports Datasets
Schedule (which schedule may be amended from time to time].
(b) “Environmental Report” means the report described more particularly in clause 10.2
below and supplied to you by OSi pursuant to these Conditions;
(c) “Geopoint” means the specific mapping co-ordinate that corresponds as nearly as
possible to the location specified by you on the interactive map viewer when ordering
an Environmental Report
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(d) “Intellectual Property” means all intellectual property of whatever nature anywhere in
the world and the rights subsisting therein.

(e) “Chosen Location Area” means the area of land contained within a circle that takes
the Geopoint as its centre and which, if you have a chosen a residential report, has a
radius of 400 metres or, if you have chosen a commercial report, has a radius of 600
metres. For the avoidance of doubt, please note that the Chosen Location Area does
not correspond to the area within the superimposed box outlined in yellow that
appears on the interactive map viewer when you are browsing the viewer.

(f) “Third Party Data” means any data or information contained in or taken from any
Dataset generated, owned and/or controlled by any Third Party;

(9) “Third Party” means any person or entity other than OSi.

What is an Environmental Report

10.2

10.3

10.4

10.5

10.6

An Environmental Report is a computer generated report that comprises the results of a

computerised search against certain environmental data and mapping information pertaining to the Chosen Location Area and contained in the
Datasets.

The results of that search are presented in the Environmental Report, both in summary and in more detailed form, under various headings
including the following:

e Historic Site History

e Land Use

» Stability

e Water History

e Statutory Licences

The Environmental Report also includes an aerial photograph with the Chosen Location Area marked thereon. LAS\1448831.2 The Environmental
Report can be purchased in two formats: (a) in A4 size covering a Chosen

Location Area of 400 metre radius from the Geopoint (a "Residential Report”) or (b) in A3 size covering a Chosen Location Area of 600 metre
radius from the Geopoint (a "Commercial Report”).

The Environmental Report relates to the Chosen Location Area only. Any information and/or data contained in the Datasets relating to areas
outside the Chosen Location Area will not be searched for the purposes of generating the Environmental Report and will not be included in the
Environmental Report.

The Datasets are national datasets only and do not contain any data or information in respect of territory outside of the Republic of Ireland.
Accordingly, where the whole or any part of the Chosen Location Area falls outside the territory of the Republic of Ireland, the Environmental
Report will not contain any data or information in respect of that whole or part.

The Datasets do not constitute an exhaustive source of all environmental and mapping data and information that may relate to the Chosen
Location Area and other sources of such data and information may be available. The Environmental Report should therefore not be relied upon as
the sole source of environmental and mapping information in respect of the Chosen Location Area.

The particular Datasets used by OSi in the generation of Environmental Reports may change from time to time. In the event of any such change,
OSi shall use reasonable endeavours to promptly post notice of the change on this website. In the event that any Dataset becomes temporarily
unavailable (for technical or other reasons), there may be a delay in the delivery of your Environmental Report. In the event that OSi becomes
aware that a particular Dataset which should have been searched in the production of your Environmental Report has not been so searched, OSi
shall use reasonable endeavours to contact you to inform you of this.
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10.7 The Environmental Report is intended to be used for information purposes only. The
Environmental Report is not a risk assessment report and does not, in any way howsoever,
constitute advice. You assume all responsibility for assessing the data and information
contained in the Environmental Report and assessing what further investigations, if any,
ought to be made and by whom, in relation to that data and information. In order to assist you in this regard, where Third Party Data is included in
an Environmental Report, contact details for the relevant Third Party responsible for that Third Party Data will be provided in
the Environmental Report where possible. OSi also strongly recommends that you obtain the advice of an appropriately qualified professional in
relation to the significance and
assessment of the data and information contained in the Environmental Report and any
further investigations that ought to be carried out in relation to that data and information.

10.8 The Environmental Report does not include any information relating to the actual state or
condition of the Chosen Location Area (or any building or structure thereon) and the
Environmental Report should not be used or taken as an indication of actual fitness or
unfitness of the Chosen Location Area (or any building or structure thereon) for any particular purpose nor should it be relied upon for determining
the saleability or value of the Chosen Location Area (or any building or structure thereon) or be used as a substitute for any physical inspection of
the Chosen Location Area (or any building or structure thereon). OSI strongly recommends that you physically inspect the Chosen Location Area
(and any building and structure thereon) and obtain the advice of appropriately qualified professionals in relation to actual state and condition of
the Chosen Location Area (and any building or structure thereon).

11. INTELLECTUAL PROPERTY

11.1  All Intellectual Property in and/or relating to each Product and the data and information
contained therein (which, for the avoidance of doubt, includes all Intellectual Property in the Datasets and Third Party Data used in the generation
of any Environmental Report) remains the exclusive property of OSi/Government of Ireland and/or its Third Party licensors and LAS\1448831.2
nothing in these Conditions or any Product purports to transfer, assign, or grant any rights to you in respect of such Intellectual Property.

11.2 You are permitted to use any Product purchased by you on this website for your personal and private use only. You are permitted to make (or
print, in the case of any Products that is delivered by email or that are downloaded directly from the website) three (3) hard copies of any Product
purchased by you for such personal and private use. You are not permitted to use any Product in connection with any business or for any
commercial purposes whatsoever without the prior written agreement of OSi.

11.3  Except as explicitly permitted in these Conditions, you are not allowed to copy, reproduce,
make available, distribute, re-sell, republish, reverse engineer, download, display or otherwise use or deal in any Product without the prior written
permission of OSi.

12. EXCLUSIONS AND LIMITATIONS OF LIABILITY

12.1  Each Product is sold without any guarantees or representations and all representations,
warranties and conditions, whether express or implied, in relation to each Product and the
data and information contained therein or used in the generation thereof are hereby excduded by OSi to the fullest extent permitted by law.
Without prejudice to the generality of the foregoing and in so far as is permissible under law, no representations, warranties or
conditions, whether express or implied, are given by OSi in relation to the accuracy, currency or completeness of any Third Party Data contained in
or used in generating an Environmental Report.
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12.2  OSi excludes, to the fullest extent permitted by law, all liability for any and all direct, indirect or consequential damage, loss or expense (including,
without limitation, loss of profit) howsoever caused or arising by reason of, or in connection with, each Product and/or the data and information
contained therein or used in the generation thereof (including Third Party Data) and/or any act or omission of OSI.

12.3  To the extent that any liability arises under these Conditions, OSI's entire liability (including
any liability for the acts and/or omissions of its employees, agents or sub-contractors) in
respect of any and all breaches of its contractual obligations and any and all tortious acts or omissions (including but not limited to negligence)
shall not, in aggregate, exceed the
purchase price paid by you for the relevant Product pursuant to these Conditions.

12.4 None of the limitations or exclusions set out in these Conditions shall operate to affect any
statutory rights to which you are entitled as a consumer or otherwise. In particular, but without limitation to the generality of the foregoing, if you
are a consumer, none of the limitations or exclusions set out in these Conditions shall operate to exdude or limit OSi’s liability for death or personal
injury caused by any act or omission of OSi.

13 PRIVACY STATEMENT AND LEGAL NOTICES

13.1 For details of our privacy statement, visit www.osi.ie

13.2 For further legal notices, visit www.osi.ie

14. UNENFORCEABILITY

14.1 In the event that any of these Conditions or any part thereof are rendered void or
unenforceable by any rule of law or any decision of any court or administrative body of
competent jurisdiction, the Condition or relevant part thereof shall be void and unenforceable
to the extent only that it breaches the relevant law or decision and no further. In such
circumstances the infringing Condition or part thereof shall apply with such modification as
would be necessary to make it valid and effective.

15 GOVERNING LAW & JURISDICTION

LAS\1448831.2
15.1 These Conditions shall be governed by and construed in accordance with the laws of Ireland
and you hereby submit to the exclusive jurisdiction of the Irish courts in relation to any dispute

arising in relation to or in connection with these Conditions.

Products are supplied by Ordnance Survey Ireland, Phoenix Park, Dublin 8, Ireland
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Shannon Foynes Port Company
Port expansion

Preliminary Risk Assessment
(Desk Study) Report

Appendix B

Photographic record

Ref: IBR0973/Reports
Status: Final
Date: March 2018



Shannon Foynes Port Company Appendix B
Port expansion Photographic record

Plate 1: View of Durnish Lands

Plate 2: View of road leading to port entrance

Plate 3: Disused railway line along southern boundary of Durnish Lands site

Ref: IBR0973/Reports
Status: Final 1
Date: March 2018




Shannon Foynes Port Company
Port expansion

Appendix B
Photographic record

Plate 4: View of drainage stream in Durnish Lands

Ref: IBR0973/Reports
Status: Final 2
Date: March 2018



Capacity Extension at Shannon Foynes
EIAR: Appendices

Appendix 8.2
GQRA Report

Due to the large size of this document, the GQRA Report is presented in a
separate volume of the EIAR. The GQRA Report can be found in Volume 8.

IBE1128



Capacity Extension at Shannon Foynes
EIAR: Appendices

Appendix 8.3

Percolation Tests and Test Results
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NOTES

1, Verifying Dimensions.
The contractor shall verify dimensions against such other drawings or site
conditions as pertain to this part of the work.

2. Existing Services.
Any information concerning the location of existing services indicated on this
drawing is intended for general guidance only. It shall be the responsibility of
the contractor to determine and verify the exact horizontal and vertical
alignment of all cables, pipes, etc. (both underground and overhead) before
work commences.

3 Issue of Drawings.
Hard copies, dwf and pdf will form a controlled issue of the drawing. All other
formats (dwg, dxf etc.) are deemed to be an uncontrolled issue and any work
carried out based on these files is at the recipients own risk. RPS will not
accept any responsibility for any errors arising from the use of these files,
either by human error by the recipient, listing of un-dimensioned
measurements, compatibility issues with the recipient's software, and any
errors arising when these files are used to aid the recipients drawing
production, or setting out on site.

4. DATUM: Ordnance Datum (Malin)

5. PERCOLATION TEST LOCATIONS QPT?’

Test locations are in metres and relative to Irish National Grid/TM65

Reference | Easting (m) | Northing (m) | Depth (mm)
PT1 126202.846 | 151239.587 | min. 400mm
PT2 126305.225 | 151509.569 | min. 400mm
PT3 126415.369 | 151746.390 | min. 400mm
PT4 126571100 | 151547.155 | min. 400mm
PT5 126401.228 | 151308.379 | min. 400mm

rev ‘amendmems ‘drawn checked

+44 (0) 28 90 667914
+44.(0) 28 90 668286
www.rpsgroup.com/ireland
ireland@rpsgroup.com

date | date
Elmwood House
74 Boucher Road
24 PS Belfast
BT12 6RZ

msmo

Client

Shannon Foynes Port Company

] Project

Port Of Foynes- Jetty Extension &
Port Estate Expansion

Title

Durnish Lands Proposed Percolation
Test Locations

Drawing Status Sheet Size Drawing Scale
Preliminary A3 1:5000
Drawing Number Rev _

M0679-RPS-00-XX-DR-C-0122

Initial Review
MMcC

Project Leader
SAH

Drawn By Date
SAH ‘ 26.02.18




SITE CHARACTERISATION FORM
COMPLETING THE FORM

Step 1:

Goto Menu Item File, Save As and save the file under a reference relating to the

client or the planning application reference if available.
I Clear Form | s¢ the Clear Form button to clear all information fields.

Notes:

Section 3.2

Section 3.4

Section 4

Section 5

Section 6

All calculations in this form are automatic.

Where possible information is presented in the form of drop down selection lists to
eliminate potential errors.

Variable elements are recorded by tick boxes. In all cases only one tick box should be
activated.

All time record fields must be entered in twenty hour format as follows: HH:MM
All date formats are DD/MM/YYYY.
All other data fields are in text entry format.

This form can be printed out fully populated for submission with related documents and
for your files. It can also be submitted by email.

In this section use an underline across all six columns to indicate the depth at
which changes in classification / characteristics occur.

Lists supporting documentation required.

Select the treatment systems suitable for this site and the discharge route.

Indicate the system type that it is proposed to install.

Provide details, as required, on the proposed treatment system.


initiator:leo@yelllowstone.ie;wfState:distributed;wfType:email;workflowId:ab211fdd42f543eaa5ed7f3a04fbf936


APPENDIX B: SITE CHARACTERISATION FORM

File Reference: ‘ TEST HOLE NO 5 ‘

1.0 GENERAL DETAILS (From planning application)

Prefix: First Name: | SHANNON FOYNES PORTCO | Surname: |

Address: Site Location and Townland:

Durnish, Foynes Co .Limeirck as across

Telephone No: ‘ n/a Fax No: |n/a ‘

E-Mail: |n/a |

Maximum no. of Residents: S No. of Double Bedrooms: S No. of Single Bedrooms: S
Proposed Water Supply: Mains D Private Well/Borehole D Group Well/Borehole D

2.0 GENERAL DETAILS (From planning application)

Soil Type, (Specify Type): ‘ Deep Poorly drained mineral (BminPD) ‘

Aquifer Category: Regionally Important E Locally Important Poor

Vulnerability: ~ Extreme [0] High | | Moderate [ | Low | | HightolLow | | Unknown [ |

Bedrock Type: | Limestone ‘

Name of Public/Group Scheme Water Supply within 1 km: \ Gwss in foynes \

Groundwater Protection Scheme (Y/N): S Source Protection Area: Sl D SO D

Groundwater Protection Response: | R2: |

Presence of Significant Sites none
(Archaeological, Natural & Historical):

Past experience in the area: none. other site assessments in the area have a T value between 30 -50

Comments:

(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, and/or any potential site restrictions).

Ground water is potential target at risk
no site restrictions identified.
GSI Ground water Protection Zone R21

Note: Only information available at the desk study stage should be used in this section.



3.1 Visual Assessment

Landscape Position: ‘ Flat site undulating topography where test was carried out in five different locations

Slope: Steep (>1:5) D Shallow (1:5-1:20) D Relatively Flat (<1:20) @

Surface Features within a minimum of 250m (Distance To Features Should Be Noted In Metres)

Houses: | there are approx. 2 houses within 250m of the site.

Existing Land Use: ‘ Agricultural Grassland

Vegetation Indicators: ‘ Grass with Thistle and Bracken evident in the headgerow of the site

Groundwater Flow Direction: ‘ Estimated to be downslope to the North towards river

Ground Condition: ‘ firm under foot with no evidence of poaching towards the front of the land. poaching evident towards the north side of‘

Site Boundaries: ‘ Hedgerow and road with railway to the south of land

Roads: ‘ site served by a access road to the foynes port

Outcrops (Bedrock And/Or Subsoil): ‘ none evident

Surface Water Ponding: ‘ none in 250m ‘ Lakes: ‘ none within site

Beaches/Shellfish: ‘none in 250m ‘ Areas/Wetlands: ‘ none in 250m

Karst Features: ‘ not within 150m of the site according to the GSI web mapping.

Watercourse/Stream™: ‘ Shannon estuary to the north and stream to the east that feeds into the estuary

Drainage Ditches™ ‘ a number of drainage ditched through out the land

Springs / Wells*: ‘ none within the land shown

Comments:
(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, the suitability of the site to treat the
wastewater and the location of the proposed system within the site).

Groundwater is potential target at risk from effluent from potential wastewater treatment system
Site suitability will depend on nature and thickness of subsaoil.

*Note and record water level



3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers))

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAs, and/or Archaeological
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service.

Depth of trial hole (m):

Depth from ground surface

to bedrock (m) (if present): S

Depth of water ingress: 1.20

Depth from ground surface
to water table (m) (if present): 1.20

Rock type (if present): ‘ ‘

Date and time of excavation:\12/03/2018 H09:00 \ Date and time of examination: | 12/03/2018 Hogzoo \

*kkk

Depth  Soil/Subsoil
of P/T Texture &

Preferential
flowpaths

Plasticity and  Soil
dilatancy*** Structure

Density/ Colour
Compactness

Test*

Classification™*

0.1m

02m/[ |
03m[ |
04m/[ ]
05m[ |
0.6 m
07m[ |
08m[ |
09m[ |
10m[ |
1iim| |
12m | |
13m[ |
14m | |
15m| |
16m|[_ |
17m| |
18m|[ |
19m [ |
20m [ ]
21m [ ]
22m| ]
23m| ]
24m| ]
25m| ]
o26m| ]
27m | ]
28m| ]
20m| ]
3.0m

0.0-0.3m
Gravelly SILT/CLAY
Topsoil

with cobbles

mottling evident
1.2M
Water table

End of Trial Hole

Ribbons:60,60,60
Treads:4,2,3
Dilatent

Ribbons:100,10,110
Treads:10,10,10
Not Dilatent

Crumb

Blocky

Firm

Firm

Brown

Grey

Rootlets to 0.2m

None

Likely T value:

** See Appendix E for BS 5930 classification.
*** 3 samples to be tested for each horizon and results should be entered above for each horizon.
**** All signs of mottling should be recorded.

: *Depth of percolation test holes should be indicated on log above. (Enter P or T at depts as appropriate).




3.2 Trial Hole (contd.) Evaluation:

mottling evident in trial hole above the water table at 1.2m b.g.|
evidence of water table at 1.7m deep
Site suitability to be confirmed by T testing of soil.

3.3(a) Percolation (“T”) Test for Deep Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1 2 3

[ : 11 I 11 I 1
Depth from ground surface 300 300 300
to top of hole (mm) (A)
Depth from ground surface 200 700 700
to base of hole (mm) (B)
Depth of hole (mm) [B - A] 400 400 400
Dimensions of hole
[length x breadith (mm)] 300 x 300 300 x 300 300 x 300
Step 2: Pre-Soaking Test Holes
Date and Time
pre-soaking started 09/03/2018 || 09:00] | 09/03/2018 || 09:00 | 09/03/2018| | 08:00 |

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring T, |

Percolation Test Hole No. ‘l I2 :IS

Date of test I 12/03/2018IHI 12/03/2018I\ \I 12/03/2018I
Time filled to 400 mm | 10:20|| 1021 | 10:22]
Time water level at 300 mm | 12:39 | 11:15) | 12:57|
Time to drop 100 mm (T,,) | 139.00 | 54.00 | 155.00 |
Average T, | 116.00|

If T,,, > 300 minutes then T-value >90 - site unsuitable for discharge to ground
If T, - <210 minutes then go to Step 4;

100 —

If T,,, > 210 minutes then go to Step 5;



Step 4: Standard Method (where T

< 210 minutes)

100 —

Percolation
Test Hole 1 2 3
Fill no. Start Finish At (min) Start Finish At (min) Start Finish At (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | 1239  14:50] 13100 1145|1219 6400/ 1257  15:37]  160.00|
2 | 1450/  17:18] 14800/  1220| 1341 8100/ 1538 1827 169.00|
3 | 1719 1931  13200] | 1342]  15:39) 117.00/|  18:28]  21:00]  152.00|
Average At 137.00 87.33 160.33
Value
Average At/4 = Average At/4 = Average At/4 =
[Hole No.1] 34.25|(t,) | [Hole No.2] 21.83|(t,) | [Hole No.3] 40.08] (t,)
Result of Test: T = | 32.06/ (min/25 mm)
Comments:
Subsoil has good hydraulic assimilative capacity.
Step 5: Modified Method (where T, ;> 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time K, T- Time Time K, T- Time Time K, T-
in hole (mm) | Factor || of fall =T, Value Factor |offall | =T, Value Factor | offall | =T, Value
=T, (mins) /T =4.45 =T, (mins) /T, =4.45 =T (mins) ||/ T =4.45
= m / Kfs = m / Kfs = m / Kfs
300 - 250 8.1 8.1 8.1
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 141 141
Average
T-Value | T-Value Hole 1= (t) T- Value Hole 1= (t) T- Value Hole 1= (t,)

Result of Test: T =

0.00| (min/25 mm)

Comments:




3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1

Depth from ground surface
to top of hole (mm)

Depth from ground surface
to base of hole (mm)

Depth of hole (mm)

Dimensions of hole
[length x breadth (mm)]

Step 2: Pre-Soaking Test Holes

Date and Time

pre-soaking started ‘ ‘ ‘ ‘

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring P, |

Percolation Test Hole No. 1

Date of test ‘ H

Time filled to 400 mm | |

Time water level at 300 mm ‘ H

Time to drop 100 mm (P, ) ‘ 0.00 ‘ ‘

0.00|

Average P,

If P,,, > 300 minutes then P-value >90 - site unsuitable for discharge to ground

If P,,, <210 minutes then go to Step 4;
If P,,, > 210 minutes then go to Step 5;

0.00 |




Step 4: Standard Method (where P

100 —

< 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish Ap (min) Start Finish Ap (min) Start Finish Ap (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | H L 000 H | ool H | o000
2 | H L 000 H | ool H [ o000
3 | H L 000 H | o000l H | o000
Average Ap 0.00 0.00 0.00
Value ) '
Average Ap/4 = Average Ap/4 = Average Ap/4 =
[Hole No.1] (p1) [Hole No.2] (p2) [Hole No.3] (ps)
Result of Test: P =‘ 0-00‘ (min/25 mm)
Comments:
Step 5: Modified Method (where P, > 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time . P- Time Time . P- Time Time fs P-
in hole (mm) | Factor || of fall =T, Value Factor || of fall =T, Value Factor ||offall | =T, Value
=T (mins) /T, =4.45 =T, (mins) /T, =4.45 =T, (mins) /T, =4.45
=T, /K, =T, /K, =T, /K,
300-250 || 81| H H 84| H H L8] H H |
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 14.1 141
Average
P- Value P- Value Hole 1= (p,) P- Value Hole 1= (p,) P- Value Hole 1= (p,)

Result of Test: P =

Comments:

0.00| (min/25 mm)




3.4 The following associated Maps, Drawings and Photographs should be appended to this site
characterisation form.

Discovery Series 1:50,000 Map
indicating overall drainage, groundwater
flow direction and housing density in the
area.

Supporting maps for vulnerability,
aquifer

classification, soil, bedrock.

North point should always be included.

Sketch of site showing measurements to
Trial Hole location and

Percolation Test Hole locations,
wells and

direction of groundwater flow
(if known),

proposed house (incl. distances from
boundaries)

adjacent houses,
watercourses,

significant sites

and other relevant features.

Cross sectional drawing of the site
and the proposed layout' should be
submitted.

Photographs of the trial hole, test holes
and site (date and time referenced).

" The calculated percolation area or polishing filter area should be set out accurately on the site layout drawing in accordance with the code

of practice’s requirements.




4.0 CONCLUSION of SITE CHARACTERISATION

Integrate the information from the desk study and on-site assessment (i.e. visual assessment, trial hole and
percolation tests) above and conclude the type of system(s) that is (are) appropriate. This information is also used
to choose the optimum final disposal route of the treated wastewater.

Not Suitable for Development D

Suitable for ' Discharge Route
1. Septic tank system (septic tank and percolation area) E |

2. Secondary Treatment System

a. septic tank and filter system constructed on-site and E
polishing filter; or

b. packaged wastewater treatment system and polishing filter E

5.0 RECOMMENDATION

Propose to install: \

and discharge to: \

Trench Invert level (m): S

Site Specific Conditions (e.g. special works, site improvement works testing etc.

" note: more than one option may be suitable for a site and this should be recorded

2 A discharge of sewage effluent to “waters” (definition includes any or any part of any river, stream, lake, canal, reservoir, aquifer, pond, watercourse or other
inland waters, whether natural or artificial) will require a licence under the Water Pollution Acts 1977-90. Refer to Section 2.6.2.



6.0 TREATMENT SYSTEM DETAILS

SYSTEM TYPE: Septic Tank System

Percolation Area

Tank Capacity (md) S

Mounded Percolation Area

No. of Trenches

Length of Trenches (m)

Invert Level (M)

SYSTEM TYPE: Secondary Treatment System

No. of Trenches

Length of Trenches (m)

UL
UL

Invert Level (M)

Filter Systems

Package Treatment Systems

Media Type Area (m?)* Depth of Filter Invert Level Type
Sand/Soill ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Soil ‘ ‘ ‘ ‘ ‘ ‘ Capacity PE :

Constructed Wetland ‘ ‘ ‘

Sizing of Primary Compartment

Other ‘ ‘ ‘

|

SYSTEM TYPE: Tertiary Treatment System

Polishing Filter: Surface Area (m?3* [ |

or Gravity Fed:

No. of Trenches

Length of Trenches (m)

Invert Level (m)

DISCHARGE ROU¥E:

Package Treatment System: Capacity (pe)

L

Constructed Wetland: Surface Area (m?*

Groundwater

[ ]

Surface Water ** D Discharge Rate (m®/hr)

TREATMENT STANDARDS:

Hydraulic Loading Rate * (I/m?2.d) S

]

Treatment System Performance Standard (mg/l)

BOD

Total N Total P

QUALITY ASSURANCE:

Installation & Commissioning

On-going Maintenance

* Hydraulic loading rate is determined by the percolation rate of subsoil

** Water Pollution Act discharge licence required


Owner
Cross-Out


7.0 SITE ASSESSOR DETAILS

Company: \ MESKELL CONSULTING ENGINEERS ‘

Prefix: @ First Name: | MAURICE Surname: | MESKELL \

Address: | COOLCAPPA,
ARDAGH,
CO.LIMERICK

Qualifications/Experience: | B.E.M.L.E.I Approved Site Assessor

Date of Report: \14/03/2018 \

Phone: |0879641862 | Fax: | e-mail | MAURICE.MESKELL@GMAIL.COM |

Indemnity Insurance Number: ‘ ‘

Signature:




SITE CHARACTERISATION FORM
COMPLETING THE FORM

Step 1:

Goto Menu Item File, Save As and save the file under a reference relating to the

client or the planning application reference if available.
I Clear Form | s¢ the Clear Form button to clear all information fields.

Notes:

Section 3.2

Section 3.4

Section 4

Section 5

Section 6

All calculations in this form are automatic.

Where possible information is presented in the form of drop down selection lists to
eliminate potential errors.

Variable elements are recorded by tick boxes. In all cases only one tick box should be
activated.

All time record fields must be entered in twenty hour format as follows: HH:MM
All date formats are DD/MM/YYYY.
All other data fields are in text entry format.

This form can be printed out fully populated for submission with related documents and
for your files. It can also be submitted by email.

In this section use an underline across all six columns to indicate the depth at
which changes in classification / characteristics occur.

Lists supporting documentation required.

Select the treatment systems suitable for this site and the discharge route.

Indicate the system type that it is proposed to install.

Provide details, as required, on the proposed treatment system.


initiator:leo@yelllowstone.ie;wfState:distributed;wfType:email;workflowId:ab211fdd42f543eaa5ed7f3a04fbf936


APPENDIX B: SITE CHARACTERISATION FORM

File Reference: | TEST HOLE NO 1 |

1.0 GENERAL DETAILS (From planning application)

Prefix: First Name: ‘ SHANNON FOYNES PORT CO ‘ Surname: ‘

Address: Site Location and Townland:

Durnish, Foynes Co .Limeirck as across

Telephone No: ‘ n/a Fax No: |n/a ‘

E-Mail: | n/a |

Maximum no. of Residents: S No. of Double Bedrooms: S No. of Single Bedrooms: S
Proposed Water Supply: Mains D Private Well/Borehole D Group Well/Borehole D

2.0 GENERAL DETAILS (From planning application)

Soil Type, (Specify Type): ‘ Deep Poorly drained mineral (BminPD) ‘

Aquifer Category: Regionally Important E Locally Important Poor

Vulnerability: Extreme @ High D Moderate D Low D High to Low D Unknown D

Bedrock Type: | Limestone ‘

Name of Public/Group Scheme Water Supply within 1 km: \ Gwss in foynes \

Groundwater Protection Scheme (Y/N): S Source Protection Area: Sl D SO D

Groundwater Protection Response: | R2: |

Presence of Significant Sites none
(Archaeological, Natural & Historical):

Past experience in the area: none. other site assessments in the area have a T value between 30 -50

Comments:

(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, and/or any potential site restrictions).

Ground water is potential target at risk

no site restrictions identified.

GSI Ground water Protection Zone R21

Rock evident in this area are the per digital mapping

Note: Only information available at the desk study stage should be used in this section.



3.1 Visual Assessment

Landscape Position: ‘ Flat site undulating topography where test was carried out in five different locations

Slope: Steep (>1:5) D Shallow (1:5-1:20) D Relatively Flat (<1:20) @

Surface Features within a minimum of 250m (Distance To Features Should Be Noted In Metres)

Houses: | there are approx. 2 houses within 250m of the site.

Existing Land Use: ‘ Agricultural Grassland

Vegetation Indicators: ‘ Grass with Thistle and Bracken evident in the headgerow of the site

Groundwater Flow Direction: ‘ Estimated to be downslope to the North towards river

Ground Condition: ‘ firm under foot with no evidence of poaching towards the front of the land. poaching evident towards the north side of‘

Site Boundaries: ‘ Hedgerow and road with railway to the south of land

Roads: ‘ site served by a access road to the foynes port

Outcrops (Bedrock And/Or Subsoil): ‘ none evident

Surface Water Ponding: ‘ none in 250m ‘ Lakes: ‘ none within site

Beaches/Shellfish: ‘none in 250m ‘ Areas/Wetlands: ‘ none in 250m

Karst Features: ‘ not within 150m of the site according to the GSI web mapping.

Watercourse/Stream™: ‘ Shannon estuary to the north and stream to the east that feeds into the estuary

Drainage Ditches™ ‘ a number of drainage ditched through out the land

Springs / Wells*: ‘ none within the land shown

Comments:
(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, the suitability of the site to treat the
wastewater and the location of the proposed system within the site).

Groundwater is potential target at risk from effluent from potential wastewater treatment system
Site suitability will depend on nature and thickness of subsaoil.

*Note and record water level



3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers))

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAs, and/or Archaeological
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service.

Depth of trial hole (m):

Depth from ground surface
to bedrock (m) (if present):

Depth of water ingress:

Date and time of excavation: |12/03/2018

Depth
of P/T
Test*

1.20

Depth from ground surface
1.00 to water table (m) (if present):

Rock type (if present): ‘ Limestone

\ \ 09:00

Soil/Subsaoil
Texture &
Classification™*

Plasticity and  Soil

*kk

dilatancy

Structure

Density/
Compactness

| Date and time of examination: | 12/03/2018

\ \09:00

Colour

Preferential
flowpaths

0.1m

02m/[ |
03m[ |
0.4m
05m[ |
0.6 m
07m[ |
08m[ |
09m[ |
10m[ |
1iim| |
12m | |
13m[ |
14m | |
15m| |
16m|[_ |
17m| |
18m|[ |
19m [ |
20m [ ]
21m [ ]
22m| ]
23m| ]
24m| ]
25m| ]
o26m| ]
27m | ]
28m| ]
20m| ]
3.0m

0.0-0.3m
Gravelly SILT/CLAY
Topsoil

with cobbles

1.0M
rock
End of Trial Hole

Ribbons:30,30,40
Treads:2,2,3
Dilatent

Ribbons:40,40,40
Treads:2,3,2
Not Dilatent

Crumb

Blocky

Firm

Firm

Brown

Grey

Rootlets to 0.2m

None

Likely T value: | 20.00 Note: *Depth of percolation test holes should be indicated on log above. (Enter P or T at depts as appropriate).

** See Appendix E for BS 5930 classification.
*** 3 samples to be tested for each horizon and results should be entered above for each horizon.
**** All signs of mottling should be recorded.



3.2 Trial Hole (contd.) Evaluation:

Rock at 1.om B.G.L
Site suitability to be confirmed by T testing of soil.

3.3(a) Percolation (“T”) Test for Deep Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1 2 3

[ : 11 I 11 I 1
Depth from ground surface 300 300 300
to top of hole (mm) (A)
Depth from ground surface 200 700 700
to base of hole (mm) (B)
Depth of hole (mm) [B - A] 400 400 400
Dimensions of hole
[length x breadith (mm)] 300 x 300 300 x 300 300 x 300
Step 2: Pre-Soaking Test Holes
Date and Time
pre-soaking started 09/03/2018 || 09:00] | 09/03/2018 || 09:00 | 09/03/2018| | 08:00 |

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring T, |

Percolation Test Hole No. ‘l I2 :IS

Date of test I 12/03/2018IHI 12/03/2018I\ \I 12/03/2018I
Time filled to 400 mm | 09:21| 09:22|| 09:23
Time water level at 300 mm | 12:39 | 1055 | 11:25 |
Time to drop 100 mm (T,,) | 879.00] | 93.00 | 122.00 |
Average T, | 364.67 |

If T,,, > 300 minutes then T-value >90 - site unsuitable for discharge to ground
If T, - <210 minutes then go to Step 4;

100 —

If T,,, > 210 minutes then go to Step 5;



Step 4: Standard Method (where T

100 < 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish At (min) Start Finish At (min) Start Finish At (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | 12:39] 1450 000/ 1055  12:01] 6600 ||  11:25]  13:35]  130.00]
2 | 1450  17:18]| 0.00/| 1202 13:33 9100/  13:36] 1555  139.00]
3 | 1719 19:31) 000/ 1334| 1541 127.00/| 1556 1812 136.00|
Average At 0.00 94.67 135.00
Value
Average At/4 = Average At/4 = Average At/4 =
[HoleNod] [ 0.00|,) | [Hole No.2] 23.67|(t,) | [Hole No.3] 33.75/(t,)
Result of Test: T = | 19.14| (min/25 mm)
Comments:
Subsoil has good hydraulic assimilative capacity.
Step 5: Modified Method (where T, ;> 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time K, T- Time Time K, T- Time Time K, T-
in hole (mm) | Factor || of fall =T, Value Factor |offall | =T, Value Factor | offall | =T, Value
=T, (mins) /T =4.45 =T, (mins) /T, =4.45 =T (mins) ||/ T =4.45
= m / Kfs = m / Kfs = m / Kfs
300 - 250 8.1 8.1 8.1
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 141 141
Average
T-Value | T-Value Hole 1= (t) T- Value Hole 1= (t) T- Value Hole 1= (t,)

Result of Test: T =

0.00| (min/25 mm)

Comments:




3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1

Depth from ground surface
to top of hole (mm)

Depth from ground surface
to base of hole (mm)

Depth of hole (mm)

Dimensions of hole
[length x breadth (mm)]

Step 2: Pre-Soaking Test Holes

Date and Time

pre-soaking started ‘ ‘ ‘ ‘

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring P, |

Percolation Test Hole No. 1

Date of test ‘ H

Time filled to 400 mm | |

Time water level at 300 mm ‘ H

Time to drop 100 mm (P, ) ‘ 0.00 ‘ ‘

0.00|

Average P,

If P,,, > 300 minutes then P-value >90 - site unsuitable for discharge to ground

If P,,, <210 minutes then go to Step 4;
If P,,, > 210 minutes then go to Step 5;

0.00 |




Step 4: Standard Method (where P

100 —

< 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish Ap (min) Start Finish Ap (min) Start Finish Ap (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | H L 000 H | ool H | o000
2 | H L 000 H | ool H [ o000
3 | H L 000 H | o000l H | o000
Average Ap 0.00 0.00 0.00
Value ) '
Average Ap/4 = Average Ap/4 = Average Ap/4 =
[Hole No.1] (p1) [Hole No.2] (p2) [Hole No.3] (ps)
Result of Test: P =‘ 0-00‘ (min/25 mm)
Comments:
Step 5: Modified Method (where P, > 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time . P- Time Time . P- Time Time fs P-
in hole (mm) | Factor || of fall =T, Value Factor || of fall =T, Value Factor ||offall | =T, Value
=T (mins) /T, =4.45 =T, (mins) /T, =4.45 =T, (mins) /T, =4.45
=T, /K, =T, /K, =T, /K,
300-250 || 81| H H 84| H H L8] H H |
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 14.1 141
Average
P- Value P- Value Hole 1= (p,) P- Value Hole 1= (p,) P- Value Hole 1= (p,)

Result of Test: P =

Comments:

0.00| (min/25 mm)




3.4 The following associated Maps, Drawings and Photographs should be appended to this site
characterisation form.

Discovery Series 1:50,000 Map
indicating overall drainage, groundwater
flow direction and housing density in the
area.

Supporting maps for vulnerability,
aquifer

classification, soil, bedrock.

North point should always be included.

Sketch of site showing measurements to
Trial Hole location and

Percolation Test Hole locations,
wells and

direction of groundwater flow
(if known),

proposed house (incl. distances from
boundaries)

adjacent houses,
watercourses,

significant sites

and other relevant features.

Cross sectional drawing of the site
and the proposed layout' should be
submitted.

Photographs of the trial hole, test holes
and site (date and time referenced).

" The calculated percolation area or polishing filter area should be set out accurately on the site layout drawing in accordance with the code

of practice’s requirements.




4.0 CONCLUSION of SITE CHARACTERISATION

Integrate the information from the desk study and on-site assessment (i.e. visual assessment, trial hole and
percolation tests) above and conclude the type of system(s) that is (are) appropriate. This information is also used
to choose the optimum final disposal route of the treated wastewater.

Not Suitable for Development D

Suitable for ' Discharge Route
1. Septic tank system (septic tank and percolation area) E |

2. Secondary Treatment System

a. septic tank and filter system constructed on-site and E
polishing filter; or

b. packaged wastewater treatment system and polishing filter E

5.0 RECOMMENDATION

Propose to install: \

and discharge to: \

Trench Invert level (m): S

Site Specific Conditions (e.g. special works, site improvement works testing etc.

" note: more than one option may be suitable for a site and this should be recorded

2 A discharge of sewage effluent to “waters” (definition includes any or any part of any river, stream, lake, canal, reservoir, aquifer, pond, watercourse or other
inland waters, whether natural or artificial) will require a licence under the Water Pollution Acts 1977-90. Refer to Section 2.6.2.



6.0 TREATMENT SYSTEM DETAILS

SYSTEM TYPE: Septic Tank System

Percolation Area

Tank Capacity (md) S

Mounded Percolation Area

No. of Trenches

Length of Trenches (m)

Invert Level (M)

SYSTEM TYPE: Secondary Treatment System

No. of Trenches

Length of Trenches (m)

UL
UL

Invert Level (M)

Filter Systems

Package Treatment Systems

Media Type Area (m?)* Depth of Filter Invert Level Type
Sand/Soill ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Soil ‘ ‘ ‘ ‘ ‘ ‘ Capacity PE :

Constructed Wetland ‘ ‘ ‘

Sizing of Primary Compartment

Other ‘ ‘ ‘

|

SYSTEM TYPE: Tertiary Treatment System

Polishing Filter: Surface Area (m?3* [ |

or Gravity Fed:

No. of Trenches

Length of Trenches (m)

Invert Level (m)

DISCHARGE ROU¥E:

Package Treatment System: Capacity (pe)

L

Constructed Wetland: Surface Area (m?*

Groundwater

[ ]

Surface Water ** D Discharge Rate (m®/hr)

TREATMENT STANDARDS:

Hydraulic Loading Rate * (I/m?2.d) S

]

Treatment System Performance Standard (mg/l)

BOD

Total N Total P

QUALITY ASSURANCE:

Installation & Commissioning

On-going Maintenance

* Hydraulic loading rate is determined by the percolation rate of subsoil

** Water Pollution Act discharge licence required


Owner
Cross-Out


7.0 SITE ASSESSOR DETAILS

Company: \ MESKELL CONSULTING ENGINEERS ‘

Prefix: @ First Name: | MAURICE Surname: | MESKELL \

Address: | COOLCAPPA,
ARDAGH,
CO.LIMERICK

Qualifications/Experience: | B.E.M.L.E.I Approved Site Assessor

Date of Report: \14/03/2018 \

Phone: |0879641862 | Fax: | e-mail | MAURICE.MESKELL@GMAIL.COM |

Indemnity Insurance Number: ‘ ‘

Signature:




SITE CHARACTERISATION FORM
COMPLETING THE FORM

Step 1:

Goto Menu Item File, Save As and save the file under a reference relating to the

client or the planning application reference if available.
I Clear Form | s¢ the Clear Form button to clear all information fields.

Notes:

Section 3.2

Section 3.4

Section 4

Section 5

Section 6

All calculations in this form are automatic.

Where possible information is presented in the form of drop down selection lists to
eliminate potential errors.

Variable elements are recorded by tick boxes. In all cases only one tick box should be
activated.

All time record fields must be entered in twenty hour format as follows: HH:MM
All date formats are DD/MM/YYYY.
All other data fields are in text entry format.

This form can be printed out fully populated for submission with related documents and
for your files. It can also be submitted by email.

In this section use an underline across all six columns to indicate the depth at
which changes in classification / characteristics occur.

Lists supporting documentation required.

Select the treatment systems suitable for this site and the discharge route.

Indicate the system type that it is proposed to install.

Provide details, as required, on the proposed treatment system.


initiator:leo@yelllowstone.ie;wfState:distributed;wfType:email;workflowId:ab211fdd42f543eaa5ed7f3a04fbf936


APPENDIX B: SITE CHARACTERISATION FORM

File Reference: | TEST HOLE NO 1 |

1.0 GENERAL DETAILS (From planning application)

Prefix: First Name: ‘ SHANNON FOYNES PORT CO ‘ Surname: ‘

Address: Site Location and Townland:

Durnish, Foynes Co .Limeirck as across

Telephone No: ‘ n/a Fax No: |n/a ‘

E-Mail: | n/a |

Maximum no. of Residents: S No. of Double Bedrooms: S No. of Single Bedrooms: S
Proposed Water Supply: Mains D Private Well/Borehole D Group Well/Borehole D

2.0 GENERAL DETAILS (From planning application)

Soil Type, (Specify Type): ‘ Deep Poorly drained mineral (BminPD) ‘

Aquifer Category: Regionally Important E Locally Important Poor

Vulnerability: Extreme @ High D Moderate D Low D High to Low D Unknown D

Bedrock Type: | Limestone ‘

Name of Public/Group Scheme Water Supply within 1 km: \ Gwss in foynes \

Groundwater Protection Scheme (Y/N): S Source Protection Area: Sl D SO D

Groundwater Protection Response: | R2: |

Presence of Significant Sites none
(Archaeological, Natural & Historical):

Past experience in the area: none. other site assessments in the area have a T value between 30 -50

Comments:

(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, and/or any potential site restrictions).

Ground water is potential target at risk

no site restrictions identified.

GSI Ground water Protection Zone R21

Rock evident in this area are the per digital mapping

Note: Only information available at the desk study stage should be used in this section.



3.1 Visual Assessment

Landscape Position: ‘ Flat site undulating topography where test was carried out in five different locations

Slope: Steep (>1:5) D Shallow (1:5-1:20) D Relatively Flat (<1:20) @

Surface Features within a minimum of 250m (Distance To Features Should Be Noted In Metres)

Houses: | there are approx. 2 houses within 250m of the site.

Existing Land Use: ‘ Agricultural Grassland

Vegetation Indicators: ‘ Grass with Thistle and Bracken evident in the headgerow of the site

Groundwater Flow Direction: ‘ Estimated to be downslope to the North towards river

Ground Condition: ‘ firm under foot with no evidence of poaching towards the front of the land. poaching evident towards the north side of‘

Site Boundaries: ‘ Hedgerow and road with railway to the south of land

Roads: ‘ site served by a access road to the foynes port

Outcrops (Bedrock And/Or Subsoil): ‘ none evident

Surface Water Ponding: ‘ none in 250m ‘ Lakes: ‘ none within site

Beaches/Shellfish: ‘none in 250m ‘ Areas/Wetlands: ‘ none in 250m

Karst Features: ‘ not within 150m of the site according to the GSI web mapping.

Watercourse/Stream™: ‘ Shannon estuary to the north and stream to the east that feeds into the estuary

Drainage Ditches™ ‘ a number of drainage ditched through out the land

Springs / Wells*: ‘ none within the land shown

Comments:
(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, the suitability of the site to treat the
wastewater and the location of the proposed system within the site).

Groundwater is potential target at risk from effluent from potential wastewater treatment system
Site suitability will depend on nature and thickness of subsaoil.

*Note and record water level



3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers))

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAs, and/or Archaeological
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service.

Depth of trial hole (m):

Depth from ground surface
to bedrock (m) (if present):

Depth of water ingress:

Date and time of excavation: |12/03/2018

Depth
of P/T
Test*

1.20

Depth from ground surface
1.00 to water table (m) (if present):

Rock type (if present): ‘ Limestone

\ \ 09:00

Soil/Subsaoil
Texture &
Classification™*

Plasticity and  Soil

*kk

dilatancy

Structure

Density/
Compactness

| Date and time of examination: | 12/03/2018

\ \09:00

Colour

Preferential
flowpaths

0.1m

02m/[ |
03m[ |
0.4m
05m[ |
0.6 m
07m[ |
08m[ |
09m[ |
10m[ |
1iim| |
12m | |
13m[ |
14m | |
15m| |
16m|[_ |
17m| |
18m|[ |
19m [ |
20m [ ]
21m [ ]
22m| ]
23m| ]
24m| ]
25m| ]
o26m| ]
27m | ]
28m| ]
20m| ]
3.0m

0.0-0.3m
Gravelly SILT/CLAY
Topsoil

with cobbles

1.0M
rock
End of Trial Hole

Ribbons:30,30,40
Treads:2,2,3
Dilatent

Ribbons:40,40,40
Treads:2,3,2
Not Dilatent

Crumb

Blocky

Firm

Firm

Brown

Grey

Rootlets to 0.2m

None

Likely T value: | 20.00 Note: *Depth of percolation test holes should be indicated on log above. (Enter P or T at depts as appropriate).

** See Appendix E for BS 5930 classification.
*** 3 samples to be tested for each horizon and results should be entered above for each horizon.
**** All signs of mottling should be recorded.



3.2 Trial Hole (contd.) Evaluation:

Rock at 1.om B.G.L
Site suitability to be confirmed by T testing of soil.

3.3(a) Percolation (“T”) Test for Deep Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1 2 3

[ : 11 I 11 I 1
Depth from ground surface 300 300 300
to top of hole (mm) (A)
Depth from ground surface 200 700 700
to base of hole (mm) (B)
Depth of hole (mm) [B - A] 400 400 400
Dimensions of hole
[length x breadith (mm)] 300 x 300 300 x 300 300 x 300
Step 2: Pre-Soaking Test Holes
Date and Time
pre-soaking started 09/03/2018 || 09:00] | 09/03/2018 || 09:00 | 09/03/2018| | 08:00 |

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring T, |

Percolation Test Hole No. ‘l I2 :IS

Date of test I 12/03/2018IHI 12/03/2018I\ \I 12/03/2018I
Time filled to 400 mm | 09:21| 09:22|| 09:23
Time water level at 300 mm | 12:39 | 1055 | 11:25 |
Time to drop 100 mm (T,,) | 879.00] | 93.00 | 122.00 |
Average T, | 364.67 |

If T,,, > 300 minutes then T-value >90 - site unsuitable for discharge to ground
If T, - <210 minutes then go to Step 4;

100 —

If T,,, > 210 minutes then go to Step 5;



Step 4: Standard Method (where T

100 < 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish At (min) Start Finish At (min) Start Finish At (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | 12:39] 1450 000/ 1055  12:01] 6600 ||  11:25]  13:35]  130.00]
2 | 1450  17:18]| 0.00/| 1202 13:33 9100/  13:36] 1555  139.00]
3 | 1719 19:31) 000/ 1334| 1541 127.00/| 1556 1812 136.00|
Average At 0.00 94.67 135.00
Value
Average At/4 = Average At/4 = Average At/4 =
[HoleNod] [ 0.00|,) | [Hole No.2] 23.67|(t,) | [Hole No.3] 33.75/(t,)
Result of Test: T = | 19.14| (min/25 mm)
Comments:
Subsoil has good hydraulic assimilative capacity.
Step 5: Modified Method (where T, ;> 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time K, T- Time Time K, T- Time Time K, T-
in hole (mm) | Factor || of fall =T, Value Factor |offall | =T, Value Factor | offall | =T, Value
=T, (mins) /T =4.45 =T, (mins) /T, =4.45 =T (mins) ||/ T =4.45
= m / Kfs = m / Kfs = m / Kfs
300 - 250 8.1 8.1 8.1
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 141 141
Average
T-Value | T-Value Hole 1= (t) T- Value Hole 1= (t) T- Value Hole 1= (t,)

Result of Test: T =

0.00| (min/25 mm)

Comments:




3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1

Depth from ground surface
to top of hole (mm)

Depth from ground surface
to base of hole (mm)

Depth of hole (mm)

Dimensions of hole
[length x breadth (mm)]

Step 2: Pre-Soaking Test Holes

Date and Time

pre-soaking started ‘ ‘ ‘ ‘

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring P, |

Percolation Test Hole No. 1

Date of test ‘ H

Time filled to 400 mm | |

Time water level at 300 mm ‘ H

Time to drop 100 mm (P, ) ‘ 0.00 ‘ ‘

0.00|

Average P,

If P,,, > 300 minutes then P-value >90 - site unsuitable for discharge to ground

If P,,, <210 minutes then go to Step 4;
If P,,, > 210 minutes then go to Step 5;

0.00 |




Step 4: Standard Method (where P

100 —

< 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish Ap (min) Start Finish Ap (min) Start Finish Ap (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | H L 000 H | ool H | o000
2 | H L 000 H | ool H [ o000
3 | H L 000 H | o000l H | o000
Average Ap 0.00 0.00 0.00
Value ) '
Average Ap/4 = Average Ap/4 = Average Ap/4 =
[Hole No.1] (p1) [Hole No.2] (p2) [Hole No.3] (ps)
Result of Test: P =‘ 0-00‘ (min/25 mm)
Comments:
Step 5: Modified Method (where P, > 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time . P- Time Time . P- Time Time fs P-
in hole (mm) | Factor || of fall =T, Value Factor || of fall =T, Value Factor ||offall | =T, Value
=T (mins) /T, =4.45 =T, (mins) /T, =4.45 =T, (mins) /T, =4.45
=T, /K, =T, /K, =T, /K,
300-250 || 81| H H 84| H H L8] H H |
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 14.1 141
Average
P- Value P- Value Hole 1= (p,) P- Value Hole 1= (p,) P- Value Hole 1= (p,)

Result of Test: P =

Comments:

0.00| (min/25 mm)




3.4 The following associated Maps, Drawings and Photographs should be appended to this site
characterisation form.

Discovery Series 1:50,000 Map
indicating overall drainage, groundwater
flow direction and housing density in the
area.

Supporting maps for vulnerability,
aquifer

classification, soil, bedrock.

North point should always be included.

Sketch of site showing measurements to
Trial Hole location and

Percolation Test Hole locations,
wells and

direction of groundwater flow
(if known),

proposed house (incl. distances from
boundaries)

adjacent houses,
watercourses,

significant sites

and other relevant features.

Cross sectional drawing of the site
and the proposed layout' should be
submitted.

Photographs of the trial hole, test holes
and site (date and time referenced).

" The calculated percolation area or polishing filter area should be set out accurately on the site layout drawing in accordance with the code

of practice’s requirements.




4.0 CONCLUSION of SITE CHARACTERISATION

Integrate the information from the desk study and on-site assessment (i.e. visual assessment, trial hole and
percolation tests) above and conclude the type of system(s) that is (are) appropriate. This information is also used
to choose the optimum final disposal route of the treated wastewater.

Not Suitable for Development D

Suitable for ' Discharge Route
1. Septic tank system (septic tank and percolation area) E |

2. Secondary Treatment System

a. septic tank and filter system constructed on-site and E
polishing filter; or

b. packaged wastewater treatment system and polishing filter E

5.0 RECOMMENDATION

Propose to install: \

and discharge to: \

Trench Invert level (m): S

Site Specific Conditions (e.g. special works, site improvement works testing etc.

" note: more than one option may be suitable for a site and this should be recorded

2 A discharge of sewage effluent to “waters” (definition includes any or any part of any river, stream, lake, canal, reservoir, aquifer, pond, watercourse or other
inland waters, whether natural or artificial) will require a licence under the Water Pollution Acts 1977-90. Refer to Section 2.6.2.



6.0 TREATMENT SYSTEM DETAILS

SYSTEM TYPE: Septic Tank System

Percolation Area

Tank Capacity (md) S

Mounded Percolation Area

No. of Trenches

Length of Trenches (m)

Invert Level (M)

SYSTEM TYPE: Secondary Treatment System

No. of Trenches

Length of Trenches (m)

UL
UL

Invert Level (M)

Filter Systems

Package Treatment Systems

Media Type Area (m?)* Depth of Filter Invert Level Type
Sand/Soill ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Soil ‘ ‘ ‘ ‘ ‘ ‘ Capacity PE :

Constructed Wetland ‘ ‘ ‘

Sizing of Primary Compartment

Other ‘ ‘ ‘

|

SYSTEM TYPE: Tertiary Treatment System

Polishing Filter: Surface Area (m?3* [ |

or Gravity Fed:

No. of Trenches

Length of Trenches (m)

Invert Level (m)

DISCHARGE ROU¥E:

Package Treatment System: Capacity (pe)

L

Constructed Wetland: Surface Area (m?*

Groundwater

[ ]

Surface Water ** D Discharge Rate (m®/hr)

TREATMENT STANDARDS:

Hydraulic Loading Rate * (I/m?2.d) S

]

Treatment System Performance Standard (mg/l)

BOD

Total N Total P

QUALITY ASSURANCE:

Installation & Commissioning

On-going Maintenance

* Hydraulic loading rate is determined by the percolation rate of subsoil

** Water Pollution Act discharge licence required


Owner
Cross-Out


7.0 SITE ASSESSOR DETAILS

Company: \ MESKELL CONSULTING ENGINEERS ‘

Prefix: @ First Name: | MAURICE Surname: | MESKELL \

Address: | COOLCAPPA,
ARDAGH,
CO.LIMERICK

Qualifications/Experience: | B.E.M.L.E.I Approved Site Assessor

Date of Report: \14/03/2018 \

Phone: |0879641862 | Fax: | e-mail | MAURICE.MESKELL@GMAIL.COM |

Indemnity Insurance Number: ‘ ‘

Signature:




SITE CHARACTERISATION FORM
COMPLETING THE FORM

Step 1:

Goto Menu Item File, Save As and save the file under a reference relating to the

client or the planning application reference if available.
I Clear Form | s¢ the Clear Form button to clear all information fields.

Notes:

Section 3.2

Section 3.4

Section 4

Section 5

Section 6

All calculations in this form are automatic.

Where possible information is presented in the form of drop down selection lists to
eliminate potential errors.

Variable elements are recorded by tick boxes. In all cases only one tick box should be
activated.

All time record fields must be entered in twenty hour format as follows: HH:MM
All date formats are DD/MM/YYYY.
All other data fields are in text entry format.

This form can be printed out fully populated for submission with related documents and
for your files. It can also be submitted by email.

In this section use an underline across all six columns to indicate the depth at
which changes in classification / characteristics occur.

Lists supporting documentation required.

Select the treatment systems suitable for this site and the discharge route.

Indicate the system type that it is proposed to install.

Provide details, as required, on the proposed treatment system.


initiator:leo@yelllowstone.ie;wfState:distributed;wfType:email;workflowId:ab211fdd42f543eaa5ed7f3a04fbf936


APPENDIX B: SITE CHARACTERISATION FORM

File Reference: | TEST HOLE NO 1 |

1.0 GENERAL DETAILS (From planning application)

Prefix: First Name: ‘ SHANNON FOYNES PORT CO ‘ Surname: ‘

Address: Site Location and Townland:

Durnish, Foynes Co .Limeirck as across

Telephone No: ‘ n/a Fax No: |n/a ‘

E-Mail: | n/a |

Maximum no. of Residents: S No. of Double Bedrooms: S No. of Single Bedrooms: S
Proposed Water Supply: Mains D Private Well/Borehole D Group Well/Borehole D

2.0 GENERAL DETAILS (From planning application)

Soil Type, (Specify Type): ‘ Deep Poorly drained mineral (BminPD) ‘

Aquifer Category: Regionally Important E Locally Important Poor

Vulnerability: Extreme @ High D Moderate D Low D High to Low D Unknown D

Bedrock Type: | Limestone ‘

Name of Public/Group Scheme Water Supply within 1 km: \ Gwss in foynes \

Groundwater Protection Scheme (Y/N): S Source Protection Area: Sl D SO D

Groundwater Protection Response: | R2: |

Presence of Significant Sites none
(Archaeological, Natural & Historical):

Past experience in the area: none. other site assessments in the area have a T value between 30 -50

Comments:

(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, and/or any potential site restrictions).

Ground water is potential target at risk

no site restrictions identified.

GSI Ground water Protection Zone R21

Rock evident in this area are the per digital mapping

Note: Only information available at the desk study stage should be used in this section.



3.1 Visual Assessment

Landscape Position: ‘ Flat site undulating topography where test was carried out in five different locations

Slope: Steep (>1:5) D Shallow (1:5-1:20) D Relatively Flat (<1:20) @

Surface Features within a minimum of 250m (Distance To Features Should Be Noted In Metres)

Houses: | there are approx. 2 houses within 250m of the site.

Existing Land Use: ‘ Agricultural Grassland

Vegetation Indicators: ‘ Grass with Thistle and Bracken evident in the headgerow of the site

Groundwater Flow Direction: ‘ Estimated to be downslope to the North towards river

Ground Condition: ‘ firm under foot with no evidence of poaching towards the front of the land. poaching evident towards the north side of‘

Site Boundaries: ‘ Hedgerow and road with railway to the south of land

Roads: ‘ site served by a access road to the foynes port

Outcrops (Bedrock And/Or Subsoil): ‘ none evident

Surface Water Ponding: ‘ none in 250m ‘ Lakes: ‘ none within site

Beaches/Shellfish: ‘none in 250m ‘ Areas/Wetlands: ‘ none in 250m

Karst Features: ‘ not within 150m of the site according to the GSI web mapping.

Watercourse/Stream™: ‘ Shannon estuary to the north and stream to the east that feeds into the estuary

Drainage Ditches™ ‘ a number of drainage ditched through out the land

Springs / Wells*: ‘ none within the land shown

Comments:
(Integrate the information above in order to comment on: the potential suitability of the site, potential targets at risk, the suitability of the site to treat the
wastewater and the location of the proposed system within the site).

Groundwater is potential target at risk from effluent from potential wastewater treatment system
Site suitability will depend on nature and thickness of subsaoil.

*Note and record water level



3.2 Trial Hole (should be a minimum of 2.1m deep (3m for regionally important aquifers))

To avoid any accidental damage, a trial hole assessment or percolation tests should not be undertaken
in areas, which are at or adjacent to significant sites (e.g. NHAs, SACs, SPAs, and/or Archaeological
etc.), without prior advice from National Parks and Wildlife Service or the Heritage Service.

Depth of trial hole (m):

Depth from ground surface
to bedrock (m) (if present):

Depth of water ingress:

Date and time of excavation: |12/03/2018

Depth
of P/T
Test*

1.20

Depth from ground surface
1.00 to water table (m) (if present):

Rock type (if present): ‘ Limestone

\ \ 09:00

Soil/Subsaoil
Texture &
Classification™*

Plasticity and  Soil

*kk

dilatancy

Structure

Density/
Compactness

| Date and time of examination: | 12/03/2018

\ \09:00

Colour

Preferential
flowpaths

0.1m

02m/[ |
03m[ |
0.4m
05m[ |
0.6 m
07m[ |
08m[ |
09m[ |
10m[ |
1iim| |
12m | |
13m[ |
14m | |
15m| |
16m|[_ |
17m| |
18m|[ |
19m [ |
20m [ ]
21m [ ]
22m| ]
23m| ]
24m| ]
25m| ]
o26m| ]
27m | ]
28m| ]
20m| ]
3.0m

0.0-0.3m
Gravelly SILT/CLAY
Topsoil

with cobbles

1.0M
rock
End of Trial Hole

Ribbons:30,30,40
Treads:2,2,3
Dilatent

Ribbons:40,40,40
Treads:2,3,2
Not Dilatent

Crumb

Blocky

Firm

Firm

Brown

Grey

Rootlets to 0.2m

None

Likely T value: | 20.00 Note: *Depth of percolation test holes should be indicated on log above. (Enter P or T at depts as appropriate).

** See Appendix E for BS 5930 classification.
*** 3 samples to be tested for each horizon and results should be entered above for each horizon.
**** All signs of mottling should be recorded.



3.2 Trial Hole (contd.) Evaluation:

Rock at 1.om B.G.L
Site suitability to be confirmed by T testing of soil.

3.3(a) Percolation (“T”) Test for Deep Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1 2 3

[ : 11 I 11 I 1
Depth from ground surface 300 300 300
to top of hole (mm) (A)
Depth from ground surface 200 700 700
to base of hole (mm) (B)
Depth of hole (mm) [B - A] 400 400 400
Dimensions of hole
[length x breadith (mm)] 300 x 300 300 x 300 300 x 300
Step 2: Pre-Soaking Test Holes
Date and Time
pre-soaking started 09/03/2018 || 09:00] | 09/03/2018 || 09:00 | 09/03/2018| | 08:00 |

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring T, |

Percolation Test Hole No. ‘l I2 :IS

Date of test I 12/03/2018IHI 12/03/2018I\ \I 12/03/2018I
Time filled to 400 mm | 09:21| 09:22|| 09:23
Time water level at 300 mm | 12:39 | 1055 | 11:25 |
Time to drop 100 mm (T,,) | 879.00] | 93.00 | 122.00 |
Average T, | 364.67 |

If T,,, > 300 minutes then T-value >90 - site unsuitable for discharge to ground
If T, - <210 minutes then go to Step 4;

100 —

If T,,, > 210 minutes then go to Step 5;



Step 4: Standard Method (where T

100 < 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish At (min) Start Finish At (min) Start Finish At (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | 12:39] 1450 000/ 1055  12:01] 6600 ||  11:25]  13:35]  130.00]
2 | 1450  17:18]| 0.00/| 1202 13:33 9100/  13:36] 1555  139.00]
3 | 1719 19:31) 000/ 1334| 1541 127.00/| 1556 1812 136.00|
Average At 0.00 94.67 135.00
Value
Average At/4 = Average At/4 = Average At/4 =
[HoleNod] [ 0.00|,) | [Hole No.2] 23.67|(t,) | [Hole No.3] 33.75/(t,)
Result of Test: T = | 19.14| (min/25 mm)
Comments:
Subsoil has good hydraulic assimilative capacity.
Step 5: Modified Method (where T, ;> 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time K, T- Time Time K, T- Time Time K, T-
in hole (mm) | Factor || of fall =T, Value Factor |offall | =T, Value Factor | offall | =T, Value
=T, (mins) /T =4.45 =T, (mins) /T, =4.45 =T (mins) ||/ T =4.45
= m / Kfs = m / Kfs = m / Kfs
300 - 250 8.1 8.1 8.1
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 141 141
Average
T-Value | T-Value Hole 1= (t) T- Value Hole 1= (t) T- Value Hole 1= (t,)

Result of Test: T =

0.00| (min/25 mm)

Comments:




3.3(b) Percolation (“P”) Test for Shallow Soil / Subsoils and/or Water Table

Step 1: Test Hole Preparation

Percolation Test Hole 1

Depth from ground surface
to top of hole (mm)

Depth from ground surface
to base of hole (mm)

Depth of hole (mm)

Dimensions of hole
[length x breadth (mm)]

Step 2: Pre-Soaking Test Holes

Date and Time

pre-soaking started ‘ ‘ ‘ ‘

Each hole should be pre-soaked twice before the test is carried out. Each hole should be empty before refilling.

Step 3: Measuring P, |

Percolation Test Hole No. 1

Date of test ‘ H

Time filled to 400 mm | |

Time water level at 300 mm ‘ H

Time to drop 100 mm (P, ) ‘ 0.00 ‘ ‘

0.00|

Average P,

If P,,, > 300 minutes then P-value >90 - site unsuitable for discharge to ground

If P,,, <210 minutes then go to Step 4;
If P,,, > 210 minutes then go to Step 5;

0.00 |




Step 4: Standard Method (where P

100 —

< 210 minutes)

Percolation
Test Hole 1 2 3
Fill no. Start Finish Ap (min) Start Finish Ap (min) Start Finish Ap (min)
Time Time Time Time Time Time
(at 300 (at 200 (at 300 (at 200 (at 300 (at 200
mm) mm) mm) mm) mm) mm)
1 | H L 000 H | ool H | o000
2 | H L 000 H | ool H [ o000
3 | H L 000 H | o000l H | o000
Average Ap 0.00 0.00 0.00
Value ) '
Average Ap/4 = Average Ap/4 = Average Ap/4 =
[Hole No.1] (p1) [Hole No.2] (p2) [Hole No.3] (ps)
Result of Test: P =‘ 0-00‘ (min/25 mm)
Comments:
Step 5: Modified Method (where P, > 210 minutes)
Percolation
Test Hole No. 1 2 3
Fall of water | Time Time . P- Time Time . P- Time Time fs P-
in hole (mm) | Factor || of fall =T, Value Factor || of fall =T, Value Factor ||offall | =T, Value
=T (mins) /T, =4.45 =T, (mins) /T, =4.45 =T, (mins) /T, =4.45
=T, /K, =T, /K, =T, /K,
300-250 || 81| H H 84| H H L8] H H |
250 - 200 9.7 9.7 9.7
200 - 150 11.9 11.9 11.9
150 - 100 141 14.1 141
Average
P- Value P- Value Hole 1= (p,) P- Value Hole 1= (p,) P- Value Hole 1= (p,)

Result of Test: P =

Comments:

0.00| (min/25 mm)




3.4 The following associated Maps, Drawings and Photographs should be appended to this site
characterisation form.

Discovery Series 1:50,000 Map
indicating overall drainage, groundwater
flow direction and housing density in the
area.

Supporting maps for vulnerability,
aquifer

classification, soil, bedrock.

North point should always be included.

Sketch of site showing measurements to
Trial Hole location and

Percolation Test Hole locations,
wells and

direction of groundwater flow
(if known),

proposed house (incl. distances from
