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Disclaimer

This report is written as a general guide only and the information stated therein is provided on an “as is” and “as available”
basis. International SOS Assistance UK Limited (hereinafter referred to as “Intl.SOS”) will take reasonable care in preparing
this report. However, Intl.SOS, its holding, subsidiary, group companies, affiliates, third-party content providers or licensors
and each of their respective officers, directors, employees, representatives, licensees and agents (hereinafter collectively
referred to as the “Intl.SOS Parties”) do not make any representations or warranties of any kind, express or implied, about the
completeness, accuracy, authenticity, reliability, or suitability with respect to this report. Intl.SOS hereby disclaims and BTR-
SCR1 Fund, a Sub-Fund of the CTWC MULTI FAMILY ICAV hereby waives on its behalf and on behalf of its holding,
subsidiary, group companies, affiliates and each of their respective officers, directors, employees, representatives and agents
its and their respective rights to claim against any or all of the Intl.SOS Parties for any or all liability including, without limiting
the generality of the foregoing, any loss or damage to property; bodily injury or death; loss or anticipated loss of profit, loss or
anticipated loss of revenue, economic loss or loss of data, whether or not flowing directly or indirectly from the information, act
or omission in question; business interruption, loss of use of equipment, loss of contract or loss of business opportunity; or
indirect, special, incidental, consequential, exemplary, contingent, penal or punitive damages, howsoever arising, including
out of negligence or wilful default or out of the information contained in or omitted from the report or other information which is
referenced by, or linked to this report.

The entire liability of Int.SOS under or in connection with this report, whether for negligence, breach of contract,
misrepresentation or otherwise is limited to the charges paid for the services of Intl.SOS for producing this report up to a
maximum amounting to charges paid during the period of 1 year preceding the claim.

INTERNATIONAL \

www.internationalsos.com

© 2020 AEA International Holdings Pte. Ltd. All rights reserved.

This report is prepared solely for the benefit of and use by BTR-SCR1 Fund, a Sub-Fund of the CTWC MULTI FAMILY ICAV
and may not be sold, reproduced or in any other way copied or transferred by the customer to anyone else, whether in whole
or in part. Int.SOS owns and retains all intellectual property rights in this report including, without limiting the generality of

foregoing, all copyrights.
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1 Executive Summary

An in-depth overview to manage Public Health risks in relation to SARS-CoV-2 (COVID19), regarding the planning and
designing of the Strategic Housing Development on the former Player Wills site and undeveloped land owned by Dublin
City Council at South Circular Road, Dublin 8 was carried out. The assessment determined the risk of infection and

exposure to COVID19 within the following domains:

e Pandemic Planning & Design considerations

e Barrier measures

e Environment control

e Living Space organisation (in context to local conditions, technical advice on shared accommodation in a safe
and optimal environment)

Health and Safety was a primary driver in ventilation strategies, such as the utilization of full extract with no circulation
(kitchen hoods for example) as well as operable windows. The primary design principal is based on a year round,
continuous ventilation system with 100 per cent extract and 100 percent fresh air supply with no ventilation. This is in
line with the World Health Organisation and the European Centre for Disease Control guidelines on appropriate building
engineering controls which include sufficient and effective ventilation, possibly enhanced by particle filtration and air
disinfection, avoiding air recirculation and avoiding overcrowding as well as maintaining continuous ventilation. A further
example provided within the planning and design includes the usage of local heat recovery ventilation system which

provides fresh and extract air to the space within amenity areas, cafes and bars.

The risk assessment determined that the risk of transmission between individuals within the proposed development is
LOW. Given our current understanding of the transition and infection patterns of COVID19, the main routes to infection
include, a) large droplet transmission, b) surface contact and c) airborne transmission. We have determined that the
planned layout will have the necessary control measures in place such as environmental controls pertinent to adequate
ventilation, social distancing, spacing requirements, sewage and drainage etc. that allow for the risk to be qualified as
LOW.

The shared kitchen facilities, although likely to be only intermittently used, are not considered to increase the risk of
transmission given all the controls that are in place. Common areas will need strict adherence to social distancing and
the other control measures proposed in this document if required but are considered no higher risk than similar facilities
that may be used outside of the building. The self-contained nature of the accommodation dramatically reduces the risk

of transmission of the virus.

Further detail in regard to each mitigation measure, reviewed by International SOS are presented in this report.
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2 Reviewer

Dr. Rodrigo Rodriguez-Fernandez
MD, MSclIH, MSc, DTMPH, FRSA, FRSPH

Originally trained as a medical physician, Dr. Rodriguez-Fernandez serves as the Global Medical Director, Health Consulting,
NCDs & Wellness for International SOS. He also currently serves as the Executive Director and Founder of the NCD Asia

Pacific Alliance and is a Senior Lecturer at The University of Manchester.

Dr Rodriguez-Fernandez works advises multinational organizations and governments on healthcare data trends and disease
forecasting using advanced epidemiological methods that guide infection control policy. He currently serves as the chief
medical advisor to a number of international organisations on workplace related disease control and prevention.

Prior to joining International SOS, he served as an advisor in the area of disease modelling and health system strengthening
to the World Health Organization,(WHO), in Latin America, Africa, Europe, Central Asia and South-East Asia.

Dr. Rodriguez-Fernandez has authored more than three dozen peer review publications and books. He is currently a member
of Chatham House, Global Health Security, fellow of the RSA and Royal Society of Public Health, the American College of
Physicians, the WHO NCD Global Coordination Mechanism, and the Global Chief Medical Officers network. Dr. Rodriguez-
Fernandez trained as a medical physician and public health practitioner at the Autonomous University of Guadalajara, Harvard
Medical School, Charite University Institute of Tropical Medicine Berlin and the London School of Hygiene and Tropical

Medicine.
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3 Methodology

Relevant documentation was shared by DBTR-SCR1 Fund, a Sub-Fund of the CTWC MULTI FAMILY ICAV with the

International SOS Global Medical Advisor, Dr Rodrigo Rodriguez-Fernandez.

A review was completed of the main documents including architectural drawings against COVID19 risk mitigation and
best practice review was completed. This report contains the key findings, recommendations and the results of the

analysis for the documentation provided.

The review process is limited in the ability to see how the proposed plans intersect with the COVID19 infection rate at
the time of completion, our evolving understanding of COVID19 transmission and mitigation as well as the human

behavioural elements of the end user.
Background to the COVID-19 Pandemic

The Coronavirus disease (COVID-19) is an infectious disease caused by a novel coronavirus (SARS-CoV-2). According
to current evidence, it is primarily transmitted between people through droplets of saliva or discharge from the nose
when an infected person coughs or sneezes, and direct or indirect contact with these secretions through the three
mechanisms previously mentioned in this report. Fever, cough, anosmia (loss of, or change to, sense of smell or taste)

chest tightness, myalgia (muscle aches), fatigue and shortness of breath are the main symptoms reported.

Most people infected will experience mild to moderate iliness and recover without requiring special treatment. Older

people and those with underlying health problems are more likely to develop severe disease.

© 2020 AEA International Holdings Pte. Ltd. 7
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4 Findings

The reviewer assessed the planning documentation, process and procedures in relation to the risk of exposure to
COVID19 infection in relation to the Build to Rent Strategic Housing Development at the former ‘Player Wills’ site (2.36

hectares) and adjoining lands (0.61 hectares) under the control of Dublin City Council (Figure 1)

S 1]

Figure 1 Outline of proposed development plans

4.1 General principles
The proposed factors have been taken into consideration within the reviewed documentation:

e The need to keep distances between individuals;

e The geographical limitations of the site;

e Interaction with existing or planned facilities on site such as existing roadways, drainage and utilities routings
(see section below on Wastewater plumbing system considerations );

e The need to provide access for emergency services;

e The need to provide emergency escape routes for on-site personnel;

e The need to provide acceptable living conditions for end users.

The most important factors of layout as far as safety aspects are concerned are those to:

e Prevent, limit and/or mitigate escalation of adjacent events (domino);

© 2020 AEA International Holdings Pte. Ltd. 8
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e Ensure safety within on-site occupied buildings;
e Control access of unauthorised personnel;

4.2 Barrier measures (how to prevent transmission)

It is clear from available evidence and experience, that limiting close contact between infected people and others is
central to breaking chains of transmission of the virus causing COVID-19. The prevention of transmission is best
achieved by identifying suspect cases as quickly as possible, testing, and isolating infectious cases. In addition, it is
critical to identify all close contacts of infected people so that they can be quarantined to limit onward spread and break
chains of transmission. By quarantining close contacts, potential secondary cases will already be separated from others
before they develop symptoms or they start shedding virus if they are infected, thus preventing the opportunity for further
onward spread. The incubation period of COVID-19, which is the time between exposure to the virus and symptom
onset, is on average 5-6 days, but can be as long as 14 days. Thus, quarantine should be in place for 14 days from the
last exposure to a confirmed case. If it is not possible for a contact to quarantine in a separate living space, self-
guarantine for 14 days at home is required; those in self-quarantine may require support during the use of physical

distancing measures to prevent the spread of the virus.

The overarching aim of the any site prevention strategy for COVID-19 is to control COVID-19 by suppressing
transmission of the virus and preventing associated illness and death. To the best of our understanding, the virus is
primarily spread through contact and respiratory droplets. Under some circumstances airborne transmission may occur
(such as when aerosol generating procedures are conducted in health care settings or potentially, in indoor crowded

poorly ventilated settings elsewhere).
To prevent transmission, WHO recommends a comprehensive set of measures including:

¢ Identify suspect cases as quickly as possible, test, and isolate all cases (infected people) in appropriate
facilities;

o |dentify and quarantine all close contacts of infected people and test those who develop symptoms so that
they can be isolated if they are infected and require care;

e Use fabric masks in specific situations, for example, in public places where there is community transmission
and where other prevention measures, such as physical distancing, are not possible;

e Use of contact and droplet precautions by health workers caring for suspected and confirmed COVID-19
patients, and use of airborne precautions when aerosol generating procedures are performed;

4.3 Shared living space

The following applies to shared kitchen and other shared living spaces. During the rapid rise in COVID-19 illnesses and
deaths globally, and notwithstanding recommended precautions, questions are voiced about routes of transmission for
this pandemic disease. Inhaling small airborne droplets is probable as a third route of infection, in addition to more
widely recognized transmission via larger respiratory droplets and direct contact with infected people or contaminated

surfaces. While uncertainties remain regarding the relative contributions of the different transmission pathways, we
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argue that existing evidence is sufficiently strong to warrant engineering controls targeting airborne transmission as part

of an overall strategy to limit infection risk indoors.

Appropriate building engineering controls include sufficient and effective ventilation, possibly enhanced by particle
filtration and air disinfection, avoiding air recirculation and avoiding overcrowding. Often, such measures can be easily
implemented and without much cost, but if only they are recognised as significant in contributing to infection control
goals. We believe that the use of engineering controls in public buildings, including the proposed outlay we have reviews,
in parallel with effective application of other controls (including isolation and quarantine, social distancing and hand
hygiene), would be an additional important measure to reduce the likelihood of transmission and thereby protect end-

users and tenants of the proposed development property.

The proposed outlay would not be considered shared accommodation as described by the CDC as each private suite
is fully self-contained with a toilet and working facilities, thus minimizing risk of infection. Each private suite would not
be sharing toilets. As mentioned previously, a further control measure to mitigate risk within the building will warrant the
fact that social distancing of 2 metres must be observed. There may also be a restriction on the number of residents
permitted into the kitchen space at any one time. Additionally, cleaning measures may additionally reduce the risk of

transmission within shared areas.
4.3.1 Potential for Self-Isolation

The accommodation may be used in times of self-isolation and quarantine. The layout of the accommodation being self-
contained together with the proposed ventilation system would facilitate isolation without maximizing exposure to theirs
in the building. As described in further detail below, accommodation has good ventilation, and each has access to an
openable window. They would appear to me to be particularly well suited for self-isolation. Other than the provision of
food which could be left at the door, the resident can remain within the suite for the period of self-isolation. They would
appear to be uniquely positioned to facilitate such. This will be important for people who are already living there, if they

were required to self-isolate quarantine for any reason.
4.4 Wastewater plumbing system considerations

By its very design, the wastewater plumbing system is a harbinger of pathogenic microorganisms with, under some
circumstances, the potential to enable airborne transmission of viruses such as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which causes coronavirus disease 2019 (COVID-19).

The following points have been accounted for to ensure that transmission through the wastewater plumbing system is

minimised:
(1) do not ignore unexplained foul smells in bathrooms, kitchens, or wash areas;

(2) make sure that all water appliances in bathrooms and kitchens are fitted with a functioning U-bend;

© 2020 AEA International Holdings Pte. Ltd. 10
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(3) to prevent the loss of the water trap seal within a U-bend, open a tap on all water appliances for at least 5 s twice a

day (morning and evening) paying special attention to floor drains in bathrooms and wet rooms;

(4) if the wastewater pipework from an appliance appears to be disconnected or open, seal it immediately (i.e., use an

elastic rubber glove to cover the end; a plastic bag and some tape will suffice, ensuring the bag has no holes);
(5) if there appears to be any crack or leak in pipework, seal with tape or glue; and
(6) continuously monitor whole system performance.

The potential for a substantial viral load within the wastewater plumbing system (and therefore the main sewer system),
in combination with the potential for airborne transmission due to aerosolization of the virus, calls for wastewater
plumbing systems to be considered as a potential transmission pathway for COVID-19. The interconnectedness of the
wastewater plumbing network can facilitate exposure to SARS-CoV-2 within, or even between, buildings. This is of
particular concern in high-risk transmission settings such as hospitals and health-care buildings. Following the

recommendations set out above will help to minimise the risk of transmission.
4.5 Environment control ventilation strategy

Air conditioning and ventilation are considered effective control strategies for preventing residential infection and ill
health in the hierarchy of controls (a framework used in occupational health to prioritize the controls needed for
protection of human health, which is applicable also when considering health risks to the public in indoor spaces). If a
ventilation system is well maintained the risk of transmission should not be significant. By well maintained, we mean
that the system is inspected periodically, the most efficient filters are used, the filters are changed according to

manufacturer recommendations, and the duct systems are cleaned periodically (Quian and Zheng, 2018).
Practical recommendations for the operation of building air systems and equipment
4.5.1 Increasing air supply and extraction

In buildings with ventilation systems, an increase in their operating time is recommended. The time schedule should be
modified by switching on two hours earlier and switching off later than usual. A better solution is to maintain continuous
ventilation 24/7, lowering the flow rate during unoccupied periods when possible. With spring coming soon, with reduced
heating and cooling requirements, these practices will have little energy impact as they will remove viral particles from
the building and remove them from surfaces where they could have settled. The proposed current design is a 24/7/365
100% extract and 100% fresh air supply (no recirculation) ventilation strategy with controls that eliminates the possibility

of potentially contaminated extract air being draw into the fresh air supply and recirculated back into the space.

There is general agreement that as much air as possible should be introduced into the premises, the key point here

being to provide the maximum amount of fresh air per person.
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If, as a result of teleworking measures, the number of staff is reduced, it is important not to gather the staff present in
small spaces, but to maintain or even increase the distance between the occupants while reinforcing the sanitising effect
of the ventilation.

45.2 Promote ventilation by opening windows

The main recommendation is to avoid confined and overcrowded spaces. In buildings not equipped with a mechanical
ventilation system, it is strongly recommended that windows be opened (more than would normally be done and even
at the cost of slight discomfort). For example, the windows can be opened for about 15 minutes when entering a room,
especially if it has been previously occupied. It may even be advisable to open the windows, even in rooms with
mechanical ventilation to increase air exchange. However, the opening of windows, when present in WCs equipped with

natural draught or mechanical extraction, may cause reverse air circulation.
4.5.3 Opening windows under these conditions should be avoided.

Where there are no specific devices, the opening of the toilet window must be accompanied by the opening of windows
in other rooms to create a through draught in the building.

4.5.4 Humidification and air conditioning have no appreciable effect.

The transmission of some viruses in a building can be limited by changing the air temperature and relative humidity.
This is not the case with COVID-19, as long as the SARS-CoV-2 virus is rather resistant to the conditions of its
environment. Only a relative humidity above 80% and a temperature of more than 30°C can have a noticeable effect.
However, such values cannot be reached and are not desirable in a building, especially for reasons of comfort. The
micro-droplets (0.5 to 10 microns) evaporate quickly, regardless of the relative humidity. The upper airways and nasal
mucous membranes are more susceptible to infection when the relative humidity of the ambient air is low (10-20%),
which is why it is sometimes advisable to humidify the air (up to 30%).

This indirect need for humidification to combat COVID-19 is not really relevant given the upcoming arrival of spring in
Europe. From March onwards we can expect relative humidity above 30% in rooms without humidification. The

equipment is not expected to be in operation anyway in the coming weeks and, in fact, no change in set points is required.
455 Safe use of heat recovery units
Under certain conditions, virus-laden particles can be reintroduced into the building.

Heat recovery systems can reintroduce virus-laden particles back into the air supply system in the presence of leaks.
In rotary heat exchangers (including enthalpy wheels) particles on the exhaust air side can be re-suspended and

reintroduced into the supply air circuit by means of a heat exchanger.
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45.6 Deactivate air recirculation

Viral particles circulating in the extract air ducts can be reintroduced into the supply air circuit when air handling units
are equipped with a recirculation device. During outbreaks, these recirculation dampers should be closed either via the
Central Building Management System (CBMS/CMS) or manually. This action can greatly reduce the heating or cooling
capacity of the installation. However, this must be accepted by the occupants as it is more important to ensure their

health than to guarantee them optimal thermal comfort.

It should be noted that the recirculation sections of AHUs are sometimes equipped with filters. However, this should not
be a sufficient reason to leave the recirculation dampers open, as these filters do not have the necessary HEPA filtration
characteristics. Whenever possible, in decentralised systems, local fan coil units should also be shut down to prevent
the re-suspension of contaminated particles in the room. This is because these units are equipped with coarse filters
that cannot stop fine particles. If it is not possible to switch them off, these units will be included in the room cleaning

programme as they can collect particles just like any other surface in the room.
4.5.7 Duct cleaning has no practical effect

There are sometimes inopportune statements recommending that ventilation ducts be cleaned to prevent transmission
of SARS-CoV-2 through the ventilation system. Cleaning of ventilation systems is not effective against room-to-room
contamination because the ventilation system itself is not a source of contamination if the recommendations given above
regarding heat recovery and recirculation devices are followed. It is therefore not necessary to go beyond the usual
maintenance and cleaning procedures. It is much more important to increase the fresh air flow rate and avoid

recirculation of the air as described above.
4.5.8 Outside air filters do not need to be changed.

In the context of COVID-19 it was asked whether the filters should be replaced and what the protective effect might be
in the very rare cases of contamination of the outside air with the virus, for example, when the exhaust air outlets are
too close to the air intakes.

The AHUs in modern air-conditioning systems are equipped with high-performance filters immediately after the air intake
(class F7 or F8 filter or ISO ePM1) that filter out fine particles from the outside air very well. The patrticle size of the
corona virus (80-160 nm), i.e. PM 0.1, is smaller than the mesh size of the F8 filters (65-90% efficiency for PM1) but
most of these small particles are deposited on the fibres of the filter substrate by diffusion mechanisms. In addition,
SARS-CoV- 2 particles aggregate with larger particles already trapped on the filter surface. This implies that in the rare
cases where outdoor air is contaminated, high-performance filters provide reasonable protection against outdoor air that

is generally very low in virus concentration or occasionally contaminated.

For the replacement of these filters, the normal replacement procedure can be followed. Filter clogging is not a source
of contamination in this context, but it does reduce the fresh air flow rate, which in itself has a negative effect on indoor

contamination.
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In summary, the filters should be replaced according to the normal procedure and only when the permissible pressure
drop or deadline is exceeded. In conclusion, we do not recommend changing the filters in place or replacing them with

filters of another type, nor do we recommend changing them before the normal replacement date.
459 Apartment ventilation

Continuous Mechanical Ventilation is proposed to be provided to all apartments via an MVHR (Mechanical ventilation
with heat recovery) A centrally located continuously running mechanical supply and extract unit provides ventilation to
the apartment. Supply air to each individual bedroom and living space shall be provided via grilles incorporated into the
ceiling. Air is extracted from all sanitary rooms, kitchen & utility rooms. Cooker hoods will be of the direct to outside type

with general central extract back to the MVHR also installed to kitchen areas.
4.5.10 Shared accommodation units Ventilation

Continuous Mechanical extract shall be provided to all shared accommodation units with an extract grille located in the

WC. This is part of a centralised system which has its extract located in a plant room.
4.5.11 Amenity Ventilation

Amenity areas will be provided with a local heat recovery ventilation system which provides fresh and extract air to the
space. The fresh air shall be either be ducted from roof level or via local louvres depending on their location. For

example, the ground floor of PW1 has local louvres which are to be utilised for ventilation.
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5 Conclusion

No material gaps were identified during the course of the evaluation of BTR-SCR1 Fund, a Sub-Fund of the CTWC
MULTI FAMILY ICAV planning assessments and supportive documentation. DBTR-SCR1 Fund, a Sub-Fund of the
CTWC MULTI FAMILY ICAV and their project team have used accepted best practice methodology in their planning

risk assessment to mitigate COVID19 infection of tenants and end users.

The risk attributions are sensible and the pre and post assessment additional controls including the residual risk levels

are appropriate. They do not minimise or exaggerate COVID-19 health and enterprise risks.
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Malcolm McCabe

70 Sir John Rogersons Quay
Dublin

Co. Dublin Jisce Eireant

29 October 2019

Dear Malcolm McCabe,

Re: Connection Reference No CDS19002980 pre-connection enquiry -
Subject to contract | Contract denied

Connection for Mixed Use Development of 901 units at 275-289 South Circular Road, Dublin, Co.
Dublin.

Irish Water has reviewed your pre-connection enquiry in relation to a Water & Wastewater connection
at 275-289 South Circular Road, Dublin, Co. Dublin.

w.water. e

Based upon the details that you have provided with your pre-connection enquiry and on the capacity
currently available in the network(s), as assessed by Irish Water, we wish to advise you that, subjectto a
valid connection agreement being put in place, your proposed connection to the Irish Water

network(s) can be facilitated subject to following:

Water
¢ New connection to the existing network is feasible without upgrade.

e The connection should be from 18” main in South Circular Road

Wastewater

e Separate storm and foul water connection services should be provided for the Development.

e The surface and storm water from the site must be discharged only into the existing storm water
network or associated alternative to a combined drainage discharge. The connection
arrangement should be agreed with Dublin City County Council Drainage Division.

e At the connection application stage, the applicant is required to provided additional evidence (by
way of CCTV survey inclusive of dye testing and calculations) to prove that the current surface
area contributing to the combined sewer in Donore Avenue is minimum 1860 m? and when
removed from the combined sewer the overall proposed discharge (from the Development
CDS19002980 of 901 units and another Development CDS19002978 in the area of 500 units
proposed to be connected via the Development) will be less than the current discharge into the
combined sewer.

Strategic Housing Development

Irish Water notes that the scale of this development dictates that it is subject to the Strategic Housing
Development planning process. Therefore:
¢ In advance of submitting your full application to An Bord Pleanala for assessment, you must
have reviewed this development with Irish Water and received a Statement of Design
Acceptance in relation to the layout of water and wastewater services.
e All infrastructure should be designed and installed in accordance with the Irish Water Codes of
Practice and Standard Details.

StiGrthéiri / Directors: Cathal Marley (Chairman), Niall Gleeson, Eamon Gallen, Brendan Murphy, Michael G, O'Sullivan, Maria O’'Dwyer, Yvonne Harris
Oifig Chldraithe / Registered Office: Teach Colwl, 24-26 Sraid Thalbdid, Badle Atha Cliath 1, DO1 NP86 / Colvill House, 24-26 Talbot Street, Dublin 1, D01 NP86
Is culdeachta ghniomhalochta ainmnithe ata faol theorainn scaireanna é Utsce Eireann / Irish Water is a designated activity company, imited by shares.

Uimhir Chlaraithe in Eirinn / Registered in Ireland No.: 530363



e 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 and appropriate connection fee paid 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 Regulation of Utilities.

If you have any further questions, please contact Marina Zivanovic Byrne from the design team on 01
89 25991 or email mzbyrne@water.ie. For further information, visit www.water.ie/connections.

Yours sincerely,
7’/[ A ¢ /f’yf,y/r;,k_;

Maria O’Dwyer
Connections and Developer Services


http://www.water.ie/connections
mailto:mzbyrne@water.ie
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Malcolm McCabe

70 Sir John Rogersons Quay
Dublin

Co. Dublin

8 April 2020

Re: Design Submission for 275-289 South Circular Road, Dublin, Co. Dublin (the
“Development”)
(the “Design Submission”) / Connection Reference No: CDS19002980

Dear Malcolm McCabe,

Many thanks for your recent Design Submission.

We have reviewed your proposal for the connection(s) at the Development. Based on the
information provided, which included the documents outlined in Appendix A to this letter, Irish
Water has no objection to your proposals.

This letter does not constitute an offer, in whole or in part, to provide a connection to any Irish
Water infrastructure. Before you can connect to our network you must sign a connection
agreement with Irish Water. This can be applied for by completing the connection application
form 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
Regulation of Utilities (CRU)(https://www.cru.ie/document_group/irish-waters-water-charges-
plan-2018/).

You the Customer (including any designers/contractors or other related parties appointed by you)
is entirely responsible for the design and construction of all water and/or wastewater
infrastructure within the Development which is necessary to facilitate connection(s) from the
boundary of the Development to Irish Water’s network(s) (the “Self-Lay Works”), as reflected in
your Design Submission. Acceptance of the Design Submission by Irish Water does not, in any
way, render Irish Water liable for any elements of the design and/or construction of the Self-Lay
Works.

If you have any further questions, please contact your Irish Water representative:

Name: Alvaro Garcia

Phone: 01 89 25991

Email: agarcia@water.ie

Yours sincerely,
NA cFPeceros

Maria O’'Dwyer
Connections and Developer Services

Stiurthairi / Directors: Cathal Marley (Chairman), Niall Gleeson, Eamon Gallen, Yvonne Harris, Brendan Murphy, Maria O'Dwyer

Oifig Chlaraithe / Registered Office: Teach Colvill, 24-26 Sraid Thalbdid, Baile Atha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street, Dublin 1, D01 NP86
Is cuideachta ghniomhaiochta ainmnithe ata faoi theorainn scaireanna é Uisce Eireann / Irish Water is a designated activity company, limited by shares. %
Uimhir Chlaraithe in Eirinn / Registered in Ireland No.: 530363 z


http://www.water.ie/connections
https://www.cru.ie/document_group/irish-waters-water-charges-plan-2018/
https://www.cru.ie/document_group/irish-waters-water-charges-plan-2018/
mailto:agarcia@water.ie

Appendix A

Document Title & Revision

PW-BMD-ZZ-XX-DR-C-1000 - Site Location Plan

PW-BMD-ZZ-XX-DR-C-1001 - Roads and Surfaces Plan
PW-BMD-ZZ-XX-DR-C-1021 - Proposed Foul and Surface Water Drainage Sheet 1
PW-BMD-ZZ-XX-DR-C-1022 - Proposed Foul and Surface Water Drainage Sheet 2
PW-BMD-ZZ-XX-DR-C-1030 - Proposed Watermain Layout Sheet 1
PW-BMD-ZZ-XX-DR-C-1031 - Proposed Watermain Layout Sheet 2
PW-BMD-ZZ-XX-DR-C-1120 - Proposed Foul Drainage Long Section
PW-BMD-ZZ-XX-DR-C-1130 - Proposed Watermain Long Sections

For further information, visit www.water.ie/connections

Notwithstanding any matters listed above, the Customer (including any appointed
designers/contractors, etc.) is entirely responsible for the design and construction of the Self-Lay
Works. Acceptance of the Design Submission by Irish Water will not, in any way, render Irish
Water liable for any elements of the design and/or construction of the Self-Lay Works.



http://www.water.ie/connections

Proposed Strategic Housing Development on the former Player Wills Site and undeveloped land owned by Dublin City Council
at South Circular Road, Dublin 8.

I
APPENDIX 81

ENVIRONMENTAL RISK ASSESSMENT
& WASTE CHARACTERISATION

VOLUME Il
APPENDICES TO ENVIRONMENTAL IMPACT ASSESSMENT REPORT

e 1”? C o

:3— ..s'“ “"I:'
%

DECEMBER 2020



Unit 15 T: 021 434 5366

Melbourne Business Park E:admin@ocallaghanmoran.com
Model Farm Road www.ocallaghanmoran.com
Cork T12 WR89

Environmental Risk Assessment and
Waste Characterisation
Proposed Residential and Retail Development
Player Wills
South Circular Road

Dublin 8

Prepared For: -
CWTC MULTI FAMILY ICAV
(DBTR SCR1 FUND)
MATHESON
70 Sir John Rogerson’s Quay
Dublin 2

Prepared By: -
O’ Callaghan Moran & Associates
Unit 15 Melbourne Business Park

Model Farm Road
Cork

November 2019

O’Callaghan Moran & Associates Registration/VAT Number: 8272844U



TABLE OF CONTENTS

1

INTRODUCTION ....cceeuereneeeenecreecccennes
1.1 METHODOLOGY ..ociiutiiieiteie ettt ee e steee s st e e e satea e s sabae e s sbae s e e nees
1.2 LIMITATIONS ..oeviieietieie ettt tee e st e et ssabe e e s enba e e s sree e e e nees
SITE DESCRIPTION AND ENVIRONMENAL SETTING
2.1 ] 1 =3 0 107y 1 [0 P
2.2 S 1= N 701U 1
2.3 SITE HISTORY oottt a e srae s
2.4 (1=l ] e 1) 20
2.5 HYDROLOGY ..coiiiiiiiieieeeeeee
2.6 HYDROGEOLOGY ...cooiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeee e
2.6.1 AQUIFER CLASSIFICATION ....ceuniiuneiieeiiesiiisseseet e sts st e et s esnsssasesanssanessnnns
2.6.2 AQUIFER VULNERABILITY oeeieei it e et s et s ettt s st st s et s e s s san s sanesannas
2.7 FLOOD RISK ..ccoiiiiiiiieieee
2.8 ECOLOGICALLY SENSITIVE/DESIGNATED AREAS .....ccveeevvvireennee
SOILS ASSESSMENT
3.1 ABECOM 2018 ...ttt
3.2 OCM SITE INVESTIGATIONS 2019 ...ovviieiiiiiiiiiiieece i
3.3 GROUND CONDITIONS ...ooiittiiieieeiiiiiirieee et ssirrries s e s sssrsseeesesssnnnns
3.4 SAMPLE COLLECTION ...coiiitttriieeeeiiiiitrieee e e s sstbrniese e e s ssbrsneessesssnnnns
3.5 LABORATORY ANALYSIS ..oiiieiiiiiiiiie e siititriee e sssnirres e e snnrnees
3.6 RESULTS .o
GROUNDWATER ASSESSMENT
4.1 T 0T0 ] TR
4.2 WELL LOCATIONS. ..o,
4.3 VWELL CONSTRUCTION ..cceeiiiiitetiee i e e s seeiitteee e e s s eeiitteee s e e s s esivaraesee e
4.4 GROUNDWATER FLOW DIRECTION ..ovvviiiieiiiiiieeiee e e e s sevvveieeee e s
45 SAMPLING METHODOLOGY .evviiiieiiiiiiiiiieeesieieiieeeessssiveneneeesssnanns
4.6 LABORATORY ANALYSIS ..eiiiiiiiieeiiiieeiitteeeeetieeeesiteee s streeessneeeenees
4.7 RESULTS ..ttt ettt e e et sate e e s st e e e entae e e e nees
GROUND GAS ASSESSMENT
WASTE CLASSIFICATION ASSESSMENT
6.1 WASTE CLASSIFICATION. ....ceiiiiiiiesieesieenieere e seeesreesre e sne e
6.2 WASTE ACCEPTANCE CRITERIA. ... .cciiiitiiiiresieesiee st
6.3 WASTE MANAGEMENT OPTIONS ....coittiiiaiiairinieesieesiee e nieene s
CONCLUSIONS AND RECOMMENDATIONS
7.1 10 ] [T TR
7.2 GROUNDWATER ...ttvtiieiee ittt e e e s sbbrare s e e s s ssabbaaae s s e s s ssabbaaaeaseessaanes
7.3 GROUND GAS ...ttt ettt ettt e e e e s s st e e e e s s ssbbaaeeaeeessenes
7.4 WASTE MANAGEMENT .oeeiiietttiie e e eeeitttee e e s s esitrtee s e e s s esaarannee e
7.5 RECOMMENDATIONS. ...vtvviiieeeeietieeiee e e e e s seireeee e e s s s esibreeseesssssssreees

C:\19-245-02_ Player Wills ERA

November 2019 (SM/CM)



APPENDICES

APPENDIX 1 - Ordnance Survey of Ireland Maps and Photographs
APPENDIX 2 - Window Sample Logs

APPENDIX 3 - Sampling Protocols

APPENDIX 4 - Soil Laboratory Results

APPENDIX 5 - Groundwater Sampling Results

APPENDIX 6 - Waste Classification Report

APPENDIX 7 - Dig Plans

C:\19-245-02_ Player Wills ERA November 2019 (SM/CM)



1 INTRODUCTION

Viridus Project Management, on behalf of CWTC Multi Family ICAV, requested O’Callaghan
Moran & Associates (OCM) to undertake an environmental risk assessment and a waste
classification at the former Player Wills Factory on South Circular Road, Dublin 8.

The objectives were to determine the environmental risk presented by previous land use to
a proposed residential development and to identify offsite disposal options for any
soils/wastes that may have to be removed in the course of the redevelopment.

1.1 Methodology

The scope included a desk study of relevant information, a site inspection and an intrusive
site investigations undertaken by Ground Investigations Ireland Ltd (GIl) under OCM
supervision in May and June 2019, which included the collection and analysis of soil and
groundwater samples and ground gas monitoring.

The following data sources reviewed in the desk study:

o Ordnance Survey of Ireland (OSI) Maps.

o Geological Survey of Ireland (GSI) and Teagasc subsoil, geology, aquifer
vulnerability and classification maps.

o Environmental Protection Agency (EPA) Envision Database.
o Eastern River Basin District (ERBD) Management Plan,
o The Dublin City Development Plan 2016-2022, and

o Phase 1 and 2 Environmental Assessment Report prepared by AECOM in
2018

The site investigation comprised the installation of trial pits and groundwater monitoring
wells; the collection of representative soil and groundwater samples for laboratory analysis
and ground gas monitoring. The soil and water samples were analysed at an accredited
laboratory.

The assessment of the risk to surface water and groundwater was based on the quality
standards set in the European Union Environmental Objectives (Surface Water) Regulations
2009, as amended and the European Union Environmental Objectives (Groundwater)
Regulations 2010, as amended. The assessment of risk to soils was based on the Soils
Geochemical Atlas of Ireland.

The assessment of the risk presented to construction workers and end users was based on
the Land Quality Management/Chartered Institute of Environmental Health (LQM/CIEH)

Z:\19-245-01_BG ERA November 2019 (SM)



S4ULs Human Health Risk Assessment-“Copyright Land Quality Management Limited
reproduced with permission; Publication Number S4UL3519. All rights reserved” and the UK
Environment Agency Contaminated Land Exposure Assessment (CLEA) guidelines.

The ground gas risk assessment was undertaken in accordance with CIRIA C665 Assessing
risks posed by hazardous ground gases to buildings.

The waste classification undertaken by OCM in accordance with the Environmental
Protection Agency (EPA) Guidelines on the Classification of Waste (2015).

1.2 Limitations

The assessment did not include all of the site buildings as access was limited due to asbestos

removal works that were underway. However the spread of sample locations did facilitate a
comprehensive assessment of conditions across the site.

2 of 37
C:\19-245-02_Player Wills ERA November 2019 (SM/CM)



2 SITE DESCRIPTION AND ENVIRONMENTAL SETTING

2.1 Site Location

The site is approximately 2.4 km south-west of Dublin city centre (Figure 2.1). It covers c2.7
hectares (ha) and is bounded to the north by residential dwellings and further north along
the western boundary by disused playing pitches; to the north-east by St. Teresa’s Church,
to the east by St. Catherine’s National School and to the east by rows of terraced residential
dwellings and to the south by South Circular Road and to the west by residential dwellings.
The Bailey Gibson Salvage Yard is located west of the disused playing fields.

2.2 Site Layout

The site layout is shown on Figure 2.2. The main production building is a three storey
structure in the south of the site, with warehousing joining the northern side and an office
block to the east. There is a second block of warehouses in the north-east of the site. There
is a bunded oil storage area along the western site boundary, but the oil tanks have been
removed. The remainder of the site is bitumen and concrete paved yard area which was
used for car parking and truck delivery.

2.3 Site History

Historical maps and aerial photographs are in Appendix 1. The 1837-1842 series OSI maps
show the site as vacant, with residential dwellings surrounding the site. The Rehoboth Tent
and Marquee Factory was to the north-west. The 6”Cassini Maps (1888-1913) show the sited
occupied by a ‘Tobacco Factory’ with a printing works on the Bailey Gibson site to the west.
St Teresa’s church was to the north-east and, what is currently a part of the parking area was
a garden adjacent to the church. The aerial photographs and satellite images of the years
between 1995 and 2019 show the existing layout.

2.4 Geology
2.4.1 Soils and Subsoils

The Teagasc subsoils map (Figure 2.3) indicates the site is covered by Made Ground
underlain by Limestone till (TLs). The 2019 site investigations confirmed that the open
paved areas are underlain by Made Ground comprising dark brown gravelly clay with
occasional red brick fragments, ranging in thickness from c0.9 -1.8m.

The underlying Natural Ground comprises greyish brown silty gravelly CLAY with black
angular limestone gravel, which is consistent with the Teagasc soils descriptions for glacial
tills. The depth was established to be 5-6m bgl in the groundwater monitoring wells
installed as part of the assessment.

3 of 37
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2.4.2 Bedrock

The site is underlain by the Lucan Limestone Formation, known as “The Calp”, which
comprises dark-grey to black, fine-grained, occasionally cherty, micritic limestone. (Figure
2.4). Site investigations have confirmed the GSI description of the bedrock.

2.5 Hydrology

There are no streams or rivers on or adjacent to the site. The Grand Canal is approximately
260m to the south and the River Poddle is 490 m east (Figure 2.5). The river is culverted and
flows north to join the River Liffey approximately 1.25km from the site. The Water Body
status of the Poddle is not described in the ERBD Management Plan.

2.6 Hydrogeology

2.6.1 Aquifer Classification

The GSI has developed a classification system for aquifers based on the value of the resource
and the hydrogeological characteristics. The bedrock aquifer beneath the site is
characterised as a Locally Important aquifer which is moderately productive only in Local
Zones (LI), as shown on Figure 2.6. The ERBD Management Plan shows the site is part of the
IE_EA_G_005 Dublin Urban Groundwater Body. The overall status of this waterbody is
‘Good’. There are no recorded groundwater abstractions within 500m of the site.

2.7.2 Aquifer Vulnerability

Vulnerability is defined by the GSI as the intrinsic geological and hydrogeological
characteristics that determine the ease with which groundwater may be contaminated by
human activities. Vulnerability categories range from Extreme (E) to High (H) to Moderate
(M) to Low (L) and are dependent on the nature and thickness of subsoils above the water
table. The GSI Vulnerability Map (Figure 2.7) indicates that the vulnerability is moderate.
The borehole logs for the monitoring wells indicate a depth to bedrock of between 5-6m
below ground level which is consistent with the GSI rating.

2.7 Flood Risk

A Strategic Flood Risk Assessment in the Dublin City Development Plan 2016-2022 (DCDP)
defines three types or levels of flood zones;

e Flood Zone A — where the probability of flooding from rivers and the sea is highest
(greater than 1% or 1 in 100 for river flooding or 0.5% or 1 in 200 for coastal
flooding);

e Flood Zone B — where the probability of flooding from rivers and the sea is moderate
(between 0.1% or 1 in 1000 and 1% or 1 in 100 for river flooding and between 0.1%
or 1in 1000 year and 0.5% or 1 in 200 for coastal flooding); and
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e Flood Zone C — where the probability of flooding from rivers and the sea is low (less
than 0.1% or 1 in 1000 for both river and coastal flooding). Flood Zone C covers all
other areas that are not in zones A or B.

o Defended Area; where defences are in place for future floods

The site is located is not located in a flood risk area.

2.8 Radon

The EPA have prepared a national Radon Risk Map based on 10km? blocks. Radon risk is
mapped based on the estimated percentage of homes above the reference level ranging
from <1%, 1% - 5%, 5% - 10%, 10% - 20%, and >20%. The EPA caution however that high
radon levels can occur in any home in any part of the country, but such homes are more
likely to be located in High Radon Areas. The site is located in a Low Radon Risk area, where
the reference level is 1% - 5%.

2.9 Ecologically Sensitive/Designated Areas

The designated sites within 10km of the site are shown on Figure 2.8. The nearest site is the
South Dublin Bay Special Protection Area (SPA), which is approximately 5km to the east of
the site at the nearest point. The River Tolka Estuary SPA and the North Dublin Bay Special
Area of Conservation (SAC) and North Bull Island Nature Reserve are approximately 6.8 km
north east of the site.
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3 SOILS ASSESSMENT

3.1 AECOM 2018

In 2018, AECOM completed a site investigation comprising the excavation of two trial pits and the
drilling of twelve boreholes at the locations shown on Figure 3.1. At the time it was not possible to
carry out intrusive works inside the buildings. Three of the borings (BH-10, BH-11 and BH-16) were
converted to ground gas and groundwater monitoring wells.

Made ground was encountered in all the locations, ranging in depth from 0.6 to 1.7m below ground
level (bgl). The greatest thickness was in the car park in the north of the site. Superficial deposits
comprised soft to stiff light brown / brown slightly sandy gravelly silty clay above stiff dark grey /
black slightly sandy gravelly clay with angular cobbles and boulders.

Field screening of the soil samples did not detect the presence of odours or staining and AECOM
collected twenty eight soil samples (14no. made ground, 14no. natural ground) for laboratory
analysis.

The analytical results were assessed against the Land Quality Management/Chartered Institute of
Environmental Health (LQM/CIEH) S4ULs Human Health Risk Assessment-Risk Levels (S4ULs).
Marginal exceedances of the risk screening criteria were identified in five of the twenty eight
samples for polycyclic aromatic hydrocarbons (PAH), lead in one sample and mercury in another.
Asbestos was not detected in any of the samples. Ground gas monitoring indicated that ground gas
risk was not significant.

3.2 OCM Site Investigations 2019
Scope

The OCM investigation comprised the excavation of twenty four trial pits at the locations shown on
Figure 3.1. TP-16, 17, 18, 19, ,21,22, 23 and 24 were opened in the external yard areas in July 2019
and TP-A-1 to A-6 and B1-B-6 were opened inside the main building and warehouse respectively in
September and October 2019, when access to the buildings was gained.

3.3 Ground Conditions

The trial pit logs prepared by OCM are in Appendix 2. Field screening using a Photo lonisation
Detector (PID) did not detect the presence of Volatile Organic Compounds (VOC) at any location and
no odours or staining were observed during the investigations.

In the open areas the subsurface comprised a bitumen layer underlain by greyish brown angular
Gravel FILL with fragments of red brick and cobbles ranging in depth from 1.1-1.9m bgl. This was
underlain by Natural Ground comprising light brown/brown slightly sandy gravelly silty CLAY. The
pits extended to 3.5m and while some water strikes were encountered around 1.7- 2.4m (TP-16 and
TP-19), the majority of the pits were dry.
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Inside the main production building (A-1 to A6) the concrete slab (c0.8m) and was underlain by
greyish brown angular Gravel FILL with fragments of red brick and cobbles to a depth of c1.7m bgl.
This was underlain by light brown/brown slightly sandy gravelly silty CLAY.

In the warehousing north of the main production building (TP-B-1 to B-6) the concrete slab was
c0.3m and was underlain by greyish brown angular Gravel FILL with fragments of red brick and
cobbles to a depth of c1.7m, except for trial pits B-5 and B-6 where the fill extended to 2.2m. Where
encountered (B1 —B-4) the Natural Ground comprises light brown/brown slightly sandy gravelly silty
CLAY.

Groundwater was encountered in the trial pits between 1.9 and 2.2 m bgl and appears to be
associated with more gravelly portions of the natural ground layer.

34 Sample Collection

Samples of the Made and Natural Ground were collected separately by OCM in accordance with OCM
soil sampling protocol, a copy of which is in Appendix 3. They were placed in laboratory prepared
containers and stored in coolers prior to shipment to Chemtest Laboratories.

3.5 Laboratory Analysis

The samples were tested for metals (arsenic, barium, cadmium, chromium, copper, mercury,
molybdenum, nickel, lead, antimony, selenium and zinc), total organic carbon (TOC), BTEX (benzene,
toluene, ethylbenzene and xylene) aliphatic and aromatic hydrocarbons, polychlorinated biphenyls
(PCB), polyaromatic hydrocarbons (PAH) and asbestos. Leachate generated from the samples was
tested for metals, chloride, fluoride, soluble sulphate, phenols, dissolved organic carbon (DOC), total
dissolved solids (TDS).

This parameter range facilitates an assessment of the environmental and human health risk and
potentially hazardous properties of the soils, and also allows a determination of appropriate off-site
management options based on the landfill Waste Acceptance Criteria (WAC) applied by landfill
operators. The analytical methods were all ISO/CEN approved and the method detection limits were
below the relevant guidance/threshold values.

3.6 Results

The full laboratory report is in Appendix 4 along with summary tables that include for comparative
purposes the QM/CIEH Human Health Risk Assessment-Risk Levels (S4ULs) for residential end use
with home grown produce, which are the most sensitive risk assessment criteria. Tables 3.1 - 3.2
show the samples where the S4ULs were exceeded.

Arsenic exceeded the S4UL in eight samples (TP-17 (1-2m), TP-18, 22, 25 all 0-1m), TP-A3, A6, TP-
B2 and B4 all 0-1m)). Aliphatic and aromatic hydrocarbon levels were exceeded in one sample
(TP-A5 (0-1m). PAHS exceeded the S4UL in six samples (TP-17 0-1, and 1-2m) TP-18 and 25 (0-1m)
TP-B2 and B4 (0-1m).
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Table 3.2 Aliphatic and Aromatic Hydrocarbons exceeding S4UL limits

Residential with home-grown produce
Units TP-A5 LQM/CIEH Suitable 4 Use Levels (S4ULs)
Parameter [mg/kg DW]
D(en':;h 0010 | X 2.5% SOM o
Aliphatics
EC5-6 mg/kg <10 42 78 160
EC >6-8 mg/kg <10 100 230 530
EC >8-10 mg/kg <1.0 27 65 150
EC >10-12 mg/kg 30.00 130 330 770
EC >12-16 mg/kg 96.00 1,100 2,400 4,300
EC >16-35 mg/kg 269.00 65,000 92,000 110,000
EC >35-44 mg/kg 190.00 65,000 92,000 110,000
Total aliphatics C5-40 mg/kg 590.00 NE NE NE
Aromatics
EC 5-7 mg/kg <1.0 70 140 300
EC >7-8 mg/kg <1.0 130 290 660
EC >8-10 mg/kg <1.0 34 83 190
EC >10-12 mg/kg 24.00 74 180 380
EC>12-16 mg/kg 720 140 330 660
EC >16-21 mg/kg 3,300 260 540 930
EC>21-35 mg/kg 8,900 1,100 1,500 1,700
EC >35-44 mg/kg 590.00 1,100 1,500 1,700
Total aromatics C5-40 mg/kg 14000.00 NE NE NE
Aliphatics + Aromatics EC >44-70 mg/kg 14,590 1,600 1,800 1,900
VOCs
MTBE mg/kg <0.001 NE NE NE
Benzene mg/kg <0.001 0.087 0.17 0.37
Toluene mg/kg <0.001 130 290 660
Ethylbenzene mg/kg <0.001 47 110 260
p-Xylene mg/kg <0.001 56 130 310
m-Xylene mg/kg <0.001 59 140 320
o-Xylene mg/kg <0.001 60 140 330

NE denotes Not Established
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Table 3.2 PAH exceeding S4UL limits

Residential with homegrown produce
Parameter Units TP-17 TP-17 TP-18 TP-25 TP-B2 TP-B4 LQM/ClEH Suitable 4 Use Levels
(S4ULs) [mg/kg DW]
Depth (m) 0.0-1.0 1.0-2.0 | 0.0-1.0 | 0.0-1.0 | 0.0-1.0 | 0.0-1.0 1% SOM 2.5% SOM 6 % SOM
PAH MS

Naphthalene mg/kg 0.64 0.68 1.1 0.51 0.41 3.8 2.3* 5.6* 13*
Acenaphthylene mg/kg 0.12 0.51 0.10 0.16 0.26 <0.10 170 420 920

Acenaphthene mg/kg 1.2 1.6 1.6 0.72 0.64 1.6 210 510 1,100
Fluorene mg/kg 0.77 0.95 1.0 0.45 0.58 1.1 170 400 860
Phenanthrene mg/kg 7.4 10 12 5.0 7.6 7.9 95 220 440

Anthracene mg/kg 1.2 2.5 1.8 1.0 1.3 1.9 2,400 5,400 11,000
Fluoranthene mg/kg 8.1 16 14 6.9 12 7.2 280 560 890

Pyrene mg/kg 7.0 14 13 6.0 11 6.1 620 1,200 2,000
Benzo(a)anthracene mg/kg 3.7 7.3 6.5 3.1 6.5 3.2 7.2 11 13
Chrysene mg/kg 41 9.3 7.9 3.7 6.6 3.1 15 22 27
Benzo(bk)fluoranthene mg/kg 43 8.9 7.7 4.0 8.3 3.8 NE NE NE
Benzo(a)pyrene (only) mg/kg 3.3 7.2 6.4 3.2 7.1 3 2.2 2.7 3.0
Indeno(123cd)pyrene mg/kg 1.8 4.3 3.6 1.8 4.8 2.0 27 36 41
Dibenzo(ah)anthracene mg/kg 0.35 0.76 0.72 0.36 0.88 0.25 0.24 0.28 0.3
Benzo(ghi)perylene mg/kg 2.0 4.3 3.6 2.1 4.1 1.7 320 340 350
Coronene mg/kg 3.4 45 9.9 6.0 <0.10 <0.10 NE NE NE
PAH 17 Total mg/kg 51 97 94 47 75 48 NE NE NE
Mineral Oil (C10-C40) mg/kg 27 24 36 59 150 230 NE NE NE

NE denotes Not Established
3.3.1 Interpretation

While arsenic exceeded the S4UL in seven samples, the levels were below the Teagasc range for
arsenic in clean lIrish Soils (0.5 -122mg/kg). The levels detected are not considered to be
significant. However as part of the site preparatory works the shallow soils in which the arsenic is
present will be removed from the site.

Aliphatic and aromatic hydrocarbon levels were exceeded in one sample (TP-A5 0-1m) in the main
production building. This appears to be an isolated occurrence, as elevated levels were not
detected in the other trial pits in the building.

PAHS exceeded the S4UL in six samples (TP-17 0-1, and 1-2m) TP-18 and 25 (0-1m) TP-B2 and B4
(0-1m). While the exceeding values are marginal, the materials in these locations will be removed
during the site preparatory works and will not therefore present a risk to future site users.
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4 GROUNDWATER ASSESSMENT

4.1 Scope

The AECOM 2018 assessment was confined to three wells (BH-9, BH-10 and BH-11) in a cluster in the
south of the main production building and one (BH-16) to the north of the adjoining warehouse.
Groundwater quality was not established in either the vicinity of the bunded oil storage area in the
west of the site, or in the north of the site between the buildings and the site boundary.

The OCM assessment comprised the installation and sampling of three additional groundwater
monitoring wells (MW-1, MW-2 and MW-3) and the collection and analysis of samples from the four
wells installed by AECOM.

4.2 Well Locations

The well locations are shown on Figure 3.1. Based on the likely direction of groundwater, MW-1 was
positioned immediately to the north-east of the oil storage bund; MW-2 was to the east of the main
production building and MW-3 was along the north-eastern boundary.

4.3 Well Construction

The wells were installed by Gll using a track mounted rotary percussion drill rig. The installation was
supervised by a Gll Engineer and logged in accordance with BS5930. The well logs are in Appendix 5.
During the drilling of MW-2 hydrocarbon odours were noted in the subsoils.

uPVC 50 mm diameter standpipes were installed, which were slotted in the bedrock section of the
borehole. A gravel filter pack was inserted in the annular space between the boring and the
standpipe to a level of 1 m below the top of the bedrock. The solid section of the well pipe was
brought flush to ground level and fitted with a landfill gas cap and valve. The wells were fitted with
steel covers placed at the ground surface.

4.4 Groundwater Flow Direction

Water levels were recorded in the wells and the data used to calculate the direction of groundwater
flow. This confirmed that the direction of flow is from the south-west to north-east as shown on
Figure 4.1.

4.5 Sampling Methodology

OCM collected groundwater samples on 22" of October 2019 in accordance with OCM groundwater

sampling protocol, a copy of which is in Appendix 3.
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Measurements of groundwater level, pH, temperature and electrical conductivity were undertaken
in the field and the results are presented in Table 4.1.

After completion of groundwater level measurements, each well was purged to remove the stagnant
water in the well pipe and surrounding gravel pack. Purging is necessary to ensure that the
groundwater parameters measured are representative of the formation and not the stagnant water
in the monitoring well or surrounding gravel filter.

Table 4.1 Field Hydrochemistry
Parameter Units MW-1 MW-2 MW-3 BH-9 BH-10 BH-11 BH-16
Electrical Conductivity uS/cm 785.40 | 1254.60 | 518.16 | 377.40 | 456.74 | 425.41 | 449.89
Temperature °c 11.95 11.34 11.85 11.95 12.16 12.32 12.50
pH (pH units) | 7.57 7.47 8.18 7.67 8.10 8.06 8.27
Water Level mbtoc 1.71 1.06 1.53 1.78 1.81 1.61 1.20

mbtoc denotes meters below top of casing

The samples were placed in laboratory prepared containers and stored in coolers at below 4°C prior
to shipment to Chemtest laboratory in the UK. Chain of custody (C.0.C.) documentation was
included with the samples.

4.6 Laboratory Analysis

The samples were analysed for dissolved metals (boron, lead, nickel, copper, zinc, arsenic, cadmium,
chromium, and mercury), total petroleum hydrocarbons (speciated), PAH, MTBE (methyl tert butly
ether), VOC, BTEX, phenols, pH and, sodium potassium, chloride, sulphide, sulphate, ammonium and
nitrate. The parameter range was based on the site history and the need to establish a
comprehensive environmental baseline for the groundwater quality. The analytical method
detection levels were all below relevant water quality guidance values.

4.7 Results

The full laboratory test reports are in Appendix 5 and the results are presented on Tables 4.2 — 4.5.
The tables include Interim Guideline Values (IGV) published by the EPA and the Groundwater
Threshold Values (GTV) set out in the European Communities Environmental Objectives
(Groundwater) Regulations (S.I. 9 of 2010), as amended.

The IGVs are not statutory, but were developed to assist in the assessment of impacts on
groundwater quality and are based on, but are more conservative than the Drinking Water quality
standards. GTVs have only been established for core indicator parameters.

None of the parameters exceeded the GTV in MW-1, 3, BH-9, BH-10 or BH-16. Ammonium was
marginally above the IGV in MW-3 and BH_9. Ammonium and sulphate exceeded the GTV in BH-11.
Ammonium, naphthalene, aliphatic and aromatic hydrocarbons exceeded the GTV in MW-2. Xylene,
chloride, potassium and electrical conductivity exceeded the IGV in MW-2.
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Table 4.5 Volatile Organic Compounds

VOCs Units MW-1 MW-2 MW-3 BH-9 BH-10 BH-11 BH-16 GTV IGV
Dichlorodifluoromethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Chloromethane ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Vinyl Chloride g/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Bromomethane ug/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NE 10
Chloroethane ug/! <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NE 10
Trichlorofluoromethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,1-Dichloroethene ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Trans 1,2-Dichloroethene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,1-Dichloroethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
cis 1,2-Dichloroethene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Bromochloromethane pg/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NE 10
Trichloromethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,1,1-Trichloroethane ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Tetrachloromethane ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,1-Dichloropropene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Benzene ug/l <1.0 29 <10 <1.0 <10 <10 <1.0 0.75 10
1,2-Dichloroethane ug/! <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NE 10
Trichloroethene pg/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,2-Dichloropropane ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Dibromomethane ug/! <10 <10 <10 <10 <10 <10 <10 NE 10
Bromodichloromethane pg/! <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NE 10
cis-1,3-Dichloropropene ug/! <10 <10 <10 <10 <10 <10 <10 NE 10
Toluene ug/! <1.0 4.9 <10 <1.0 <10 <10 <1.0 525 10
Trans-1,3-Dichloropropene ug/! <10 <10 <10 <10 <10 <10 <10 NE 10
1,1,2-Trichloroethane ug/! <10 <10 <10 <10 <10 <10 <10 NE 10
Tetrachloroethene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,3-Dichloropropane ug/! <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NE 10
Dibromochloromethane ug/! <10 <10 <10 <10 <10 <10 <10 NE 10
1,2-Dibromoethane ug/! <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NE 10
Chlorobenzene pg/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,1,1,2-Tetrachloroethane ug/! <2.0 <20 <2.0 <20 <2.0 <20 <2.0 NE 10
Ethylbenzene ug/! <1.0 4.6 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10

m & p-Xylene ug/l <1.0 220 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
o-Xylene ug/l <1.0 37 <1.0 <1.0 <10 <10 <1.0 NE 10
Styrene pg/! <1.0 <1.0 <1.0 <10 <10 <10 <1.0 NE 10
Tribromomethane ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Isopropylbenzene ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Bromobenzene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,2,3-Trichloropropane ug/! <50 <50 <50 <50 <50 <50 <50 NE 10
N-Propylbenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
2-Chlorotoluene ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,3,5-Trimethylbenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
4-Chlorotoluene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Tert-Butylbenzene ug/! <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,2,4-Trimethylbenzene ug/| <1.0 61 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
Sec-Butylbenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,3-Dichlorobenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
4-Isopropyltoluene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,4-Dichlorobenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
N-Butylbenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,2-Dichlorobenzene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,2-Dibromo-3-Chloropropane ug/| <50 <50 <50 <50 <50 <50 <50 NE 10
1,2,4-Trichlorobenzene ug/| <1.0 <1.0 <1.0 <10 <10 <10 <1.0 NE 10
Hexachlorobutadiene ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NE 10
1,2,3-Trichlorobenzene ug/| <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NE 10
Methyl Tert-Butyl Ether ug/| <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 10 10

NE Denotes Not Established
4.7.1 Interpretation

The elevated ammonium and sulphate in BH-11 and the elevated hydrocarbons, VOC and
ammonium in MW-2 appear to be localised. The ammonium, chloride potassium and electrical
conductivity in MW-2 may be associated with low oxygen-reducing conditions locally associated with
the hydrocarbon contamination, there is no evidence of contamination in BH-16 and MW-3 which
are down hydraulic gradient of MW-2. MW-2 is close the proposed basement excavation and if
dewatering is required in the basement dig monitoring will be required to ensure the hydrocarbon
contamination encountered in MW-2 does not enter the excavation area. If it does enter the
excavation then it needs to be collected, treated and disposed accordingly.
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5 GROUND GAS ASSESSMENT

AECOM carried out two rounds of ground gas monitoring for methane, carbon dioxide, oxygen and
atmospheric pressure and gas flow rate using a Gas Data LSMx gas analyser. The results are
presented in Tables 5.1 and 5.2, which include Gas Screening Values (GSV) based on the guideline
limits specified in CIRIA C665.

The GSVs for methane and carbon dioxide were determined using the maximum level recorded and
the maximum gas flow rates. The gas flow rates ranged from -0.1 - 0.02I/hr. Negative gas flow rates
indicate that the pressure of the atmosphere is greater than in the ground i.e. that there is more
likely to be air flow into the ground than ground gas ventilating from it.

The GSVs were not exceeded and based on the Modified Wilson and Card Classification System the
site falls into the ‘Low Risk’ category where borehole air flow rates do not to exceed 70l/hr and
where the source of generation comprises natural soil, high peat/organic content or “Typical” made
ground.

Table 5.1 Ground Gas Monitoring Results (AECOM 10/9/18)

Flow CH4
Parameter BIrEssITE rate H2S (Peak) CO2 02 LEL
Location | Date / Unit (mb) I/h ppm % % % %
BH-10 10/09/2018 1013 0.00 0.00 0.00 0.30 19.90 0.00
BH-11 10/09/2018 1018 0.20 0.00 0.00 0.20 20.40 0.00
BH-16 10/09/2018 1018 0.00 0.00 0.00 0.20 20.50 0.00
GSV 0.0001 0.0003

Table 5.2 Ground Gas Monitoring Results (AECOM 18/9/18)

Flow CHa
Parameter Pressure rate H2S (Peak) CO2 02 LEL
Location | Date / Unit (mb) I/h ppm % % % %
BH-10 18/09/2018 998 0.00 0.00 0.00 0.40 20.20 0.00
BH-11 18/09/2018 996 0.00 0.00 0.00 0.10 19.70 0.00
BH-16 18/09/2018 1000 0.00 0.00 0.00 0.70 20.70 0.00
GSV 0.0001 0.0007

OCM completed sampling for Volatile Organic Compounds (VOCS) on October 22™ 2019 using a
Photo lonisation Detector (PID). The results are shown on Table 5.3. NO VOCs were detected in any
of the wells.

Table 5.3 VOC readings October 22" 2019

Location | BH-9 BH-9 | BH-10 | BH-11 | MW-1 | MW-2 | MW-3
PID in 0 0 0 0 0 0 0
ppm
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6 WASTE CLASSIFICATION ASSESSMENT

AECOM completed a waste classification assessment in 2018. OCM has incorporated the AECOM
classification into an updated assessment for the overall site, including sample locations inside
the buildings.

6.1 Waste Classification

The Haz Waste Online Classification Engine, developed in the UK by One Touch Data Ltd, was used to
determine the waste classification. This tool was developed specifically to establish whether waste is
non-hazardous or hazardous and has been approved for use in Ireland by the Environmental
Protection Agency. The full Waste Classification Reports are in Appendix 6 and the results are
summarised in Tables 6.1 - 6.3.

The soils at TP-A5 (0-1m) are classified as hazardous and the appropriate List of Waste (LoW) Code
for these samples is 17 09 03* (Soil and Stone containing hazardous substances). For the remaining
samples soils are classified as non-hazardous and the appropriate LoW is 17 05 04 (Soil and stone

other than those mentioned in 17 05 03*).

Table 6.1 Waste Classification (AECOM)

Sample No. Depth Classification LoW Code
BHO9 0.5 Non-Hazardous 17 0504
BHO9 1.5 Non-Hazardous 17 05 04
BH10 0.5 Non-Hazardous 17 0504
BH10 2 Non-Hazardous 17 0504
BH11 0.5 Non-Hazardous 17 0504
BH11 1.5 Non-Hazardous 17 05 04
BH12 0.5 Non-Hazardous 17 05 04
BH12 1.5 Non-Hazardous 17 0504
BH13 1 Non-Hazardous 17 0504
BH13 3 Non-Hazardous 17 05 04
BH14 1 Non-Hazardous 17 05 04
BH14 2.5 Non-Hazardous 17 0504
BH15 1 Non-Hazardous 17 0504
BH15 2 Non-Hazardous 17 05 04
BH16 1 Non-Hazardous 17 05 04
BH16 2.5 Non-Hazardous 17 0504
BH17 0.5 Non-Hazardous 17 0504
BH17 2 Non-Hazardous 17 05 04
BH18 1 Non-Hazardous 170504
BH18A 0.5 Non-Hazardous 170504
BH18A 2.5 Non-Hazardous 17 0504
BH19 0.5 Non-Hazardous 170504
BH19 2 Non-Hazardous 170504
TPO5 0.6-1.1 Non-Hazardous 17 0504
TPO5 1.4-2.25 Non-Hazardous 170504
TPO6 0.4-1.1 Non-Hazardous 170504
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Table 6.2 Waste Classification (OCM)

Sample No. Depth Classification LoW Code
TP-16 0.0-1.0 Non-Hazardous 170504
TP-16 1.0-2.0 Non-Hazardous 17 0504
TP-17 0.0-1.0 Non-Hazardous 17 0504
TP-17 1.0-2.0 Non-Hazardous 170504
TP-18 0.0-1.0 Non-Hazardous 170504
TP-18 1.0-2.0 Non-Hazardous 17 0504
TP-19 0.0-1.0 Non-Hazardous 17 0504
TP-19 1.0-2.0 Non-Hazardous 170504
TP-20 0.0-1.0 Non-Hazardous 170504
TP-20 1.0-2.0 Non-Hazardous 17 0504
TP-20 2.0-3.0 Non-Hazardous 17 0504
TP-22 0.0-1.0 Non-Hazardous 170504
TP-22 1.0-2.0 Non-Hazardous 170504
TP-23 0.0-1.0 Non-Hazardous 170504
TP-23 1.0-2.0 Non-Hazardous 17 05 04
TP-23 2.0-3.0 Non-Hazardous 170504
TP-25 0.0-1.0 Non-Hazardous 170504
TP-25 1.0-2.0 Non-Hazardous 17 0504
TP-Al 0.0-1.0 Non-Hazardous 17 0504
TP-Al 1.0-2.0 Non-Hazardous 170504
TP-A2 0.0-1.0 Non-Hazardous 170504
TP-A2 1.0-2.0 Non-Hazardous 170504
TP-A3 0.0-1.0 Non-Hazardous 170504
TP-A3 1.0-2.0 Non-Hazardous 17 0504
TP-A4 0.0-1.0 Non-Hazardous 17 0504
TP-A4 1.0-2.0 Non-Hazardous 170504

[ mAs [ 0010 |  Haardous [ 170503
TP-A5 1.0-2.0 Non-Hazardous 170504
TP-A6 0.0-1.0 Non-Hazardous 170504
TP-A6 1.0-2.0 Non-Hazardous 170504

6.2 Waste Acceptance Criteria

The results of the WAC testing are presented in Table 6.3 - 6.7, which includes for comparative
purposes the WAC for Inert, Non Hazardous and Hazardous Waste Landfills pursuant to Article 16 of
the EU Landfill Directive 1999/31/EC Annex Il that establishes criteria and procedures for the
acceptance of waste at landfills.

Twenty nine of the forty two samples meet the inert landfill WAC, while thirteen of the samples

exceeded the inert WAC for different parameters.
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6.3 Waste Management Options

Dig plans are in Appendix 7 and the waste management options are listed in Table 6.8. All the
options are subject to approval of the waste facility operators. Class A waste are suitable either for
retention on-site or disposal to EPA inert licensed landfill. Class B-1 waste are suitable for disposal
to inert waste landfills that have EPA approval for increased WAC limits. Class C Waste are suitable
for disposal to EPA licensed non-hazardous waste landfill. Class C-1 wastes contain asbestos and
must be sent for disposal outside of Ireland to a facility licenced to accept such material.

Sa::) r.TIe Depth Classification |LoW Code| Category Sal\r:) 'Tle Depth Classification |LoW Code| Category
BHO9 0.5 | Non-Hazardous [ 170504 [[BSI | TP-20 | 0.0-1.0 | Non-Hazardous [ 170504 C
BHO09 1.5 Non-Hazardous | 17 05 04 A TP-20 1.0-2.0 Non-Hazardous | 17 05 04 A
BH10 0.5 Non-Hazardous | 17 05 04 A TP-20 2.0-3.0 Non-Hazardous | 17 05 04 A
BH10 2 Non-Hazardous | 17 05 04 A TP-22 0.0-1.0 Non-Hazardous | 17 05 04
BH11 0.5 Non-Hazardous | 17 05 04 A TP-22 1.0-2.0 Non-Hazardous | 17 05 04
BH11 1.5 Non-Hazardous | 17 05 04 A TP-23 0.0-1.0 Non-Hazardous | 17 05 04
BH12 0.5 Non-Hazardous | 17 05 04 TP-23 1.0-2.0 Non-Hazardous | 17 05 04 A
BH12 1.5 Non-Hazardous | 17 05 04 TP-23 2.0-3.0 Non-Hazardous | 17 05 04 A
BH13 Non-Hazardous | 17 05 04 TP-25 0.0-1.0 Non-Hazardous | 17 05 04 C-1
BH13 Non-Hazardous | 17 05 04 C TP-25 1.0-2.0 Non-Hazardous | 17 05 04 A
BH14 Non-Hazardous | 17 05 04 A TP-Al 0.0-1.0 Non-Hazardous | 17 05 04 A
BH14 2.5 Non-Hazardous | 17 05 04 A TP-Al 1.0-2.0 Non-Hazardous | 17 05 04 A
BH15 Non-Hazardous | 17 05 04 C TP-A2 0.0-1.0 Non-Hazardous | 17 05 04 A
BH15 Non-Hazardous | 17 05 04 A TP-A2 1.0-2.0 Non-Hazardous | 17 05 04 A
BH16 Non-Hazardous | 17 05 04 A TP-A3 0.0-1.0 Non-Hazardous | 17 05 04 A
BH16 25 | Non-Hazardous | 170504 || Bs | TP-A3 | 1.0-2.0 | Non-Hazardous | 170504 A
BH17 0.5 Non-Hazardous | 17 05 04 C TP-A4 0.0-1.0 Non-Hazardous | 17 05 04 C
BH17 Non-Hazardous | 17 05 04 A TP-A4 1.0-2.0 Non-Hazardous | 17 05 04 C
BH18 Non-Hazardous | 17 05 04 TP-A5 0.0-1.0 Hazardous 17 05 03
BH18A 0.5 | Non-Hazardous | 17 05 04 TP-A5 | 1.0-2.0 | Non-Hazardous | 17 05 04
BH18A 2.5 Non-Hazardous | 17 05 04 A TP-A6 0.0-1.0 Non-Hazardous | 17 05 04
BH19 0.5 Non-Hazardous | 17 05 04 A TP-A6 1.0-2.0 Non-Hazardous | 17 05 04 A
BH19 2 Non-Hazardous | 17 05 04 A TP-B1 0.0-1.0 Non-Hazardous | 17 05 04 A
TPO5S | 0.6-1.1 | Non-Hazardous | 17 05 04 C TP-B1 | 1.020 | Non-Hazardous [ 170504 [ " g |
TPO5 1.4-2.25 | Non-Hazardous | 17 05 04 A TP-B2 0.0-1.0 Non-Hazardous | 17 05 04 A
TPO6 0.4-1.1 | Non-Hazardous | 17 05 04 C TP-B2 1.0-2.0 Non-Hazardous | 17 05 04 C
TP-16 0.0-1.0 | Non-Hazardous | 17 05 04 A TP-B3 0.0-1.0 Non-Hazardous | 17 05 04 A
TP-16 1.0-2.0 | Non-Hazardous | 17 05 04 A TP-B3 1.0-2.0 Non-Hazardous | 17 05 04 C
TP-17 | 0.0-L.0 | Non-Hazardous [ 170504 [ Bl | TP-B4 | 0.0-1.0 | Non-Hazardous | 17 05 04 A
TP-17 1.0-2.0 | Non-Hazardous | 17 05 04 C TP-B4 1.0-2.0 Non-Hazardous | 17 05 04 A
TP-18 0.0-1.0 | Non-Hazardous | 17 05 04 C-1 TP-B5 0.0-1.0 Non-Hazardous | 17 05 04 C-1
TP-18 1.0-2.0 | Non-Hazardous | 17 05 04 A TP-B5 1.0-2.0 Non-Hazardous | 17 05 04 A
TP-19 0.0-1.0 | Non-Hazardous | 17 05 04 A TP-B6 1.0-2.0 Non-Hazardous | 17 05 04 C-1
TP-19 1.0-2.0 | Non-Hazardous | 17 0504 A TP-B6 0.0-1.0 Non-Hazardous | 17 05 04 C-1

Category

A Classified as Non-Hazardous, 17 05 04 meets inert WAC
_I Classified as Non-Hazardous, 17 05 04 or 17 09 04 meets inert WAC increased limits
C Classified as Non-Hazardous, 17 05 04 or 17 09 04 meets non-hazardous WAC
Classified as Non-Hazardous, 17 05 04 or 17 09 04 meets non-hazardous WAC but contains
Gl asbestos <0.1%

ﬁl Classified as Hazardous
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7  CONCLUSIONS AND RECOMMENDATIONS

7.1 Soils

Arsenic exceeded the S4UL in seven locations (TP-17 (1-2m), TP-18, 22, 25 all 0-1m), TP-A3, A6,
TP-B2 and B4 all 0-1m)) but the levels of arsenic in these locations are below the Teagasc range
for arsenic in clean Irish Soils (0.5 -122mg/kg). While the levels detected are not considered to be
significant theses material will be excavated and removed from the site during the site
preparatory works to establish formation levels on the site.

Aliphatic and aromatic hydrocarbon levels were exceeded in one sample (TP-A5 (0-1m) location.
PAHS exceeded the S4UL in six samples (TP-17 0-1, and 1-2m) TP-18 and 25 (0-1m) TP-B2 and B4
(0-1m). While the exceeding values are marginal the material in these locations will be removed
during the site preparatory works and will not therefore present a risk to future site users.

7.2 Groundwater

The ammonium and sulphate in BH-11 and the elevated hydrocarbons and VOCs in MW-2 appear to
be localised. Hydrocarbons were not detected in the groundwater elsewhere. The ammonium,
chloride potassium and electrical conductivity may be associated with low oxygen-reducing
conditions locally associated with the hydrocarbon contamination. As there is no evidence of
contamination in the wells down gradient of MW-2. No contamination was detected in the
groundwater down hydraulic gradient of MW-2 the impacts here are localised.

7.3 Ground Gas

The site is located in a Low Radon Risk area, where the reference level is 1% - 5%. Ground gas
(methane and carbon dioxide) monitoring has established that the levels does not present a risk to
the redevelopment and that gas mitigation measures are not required.

7.4 Waste Management

The soils at TP-A5 (0-1m) are classified as hazardous and the appropriate List of Waste (LoW) Code
for these samples is 17 09 03* (Soil and Stone containing hazardous substances). The remaining
samples are classified as non-hazardous and the appropriate LowW is 17 05 04 (Soil and stone other
than those mentioned in 17 05 03*).

7.5 Recommendations

MW-2 is close the proposed basement excavation. If dewatering is required during its construction,
monitoring will be required to ensure the hydrocarbon contamination encountered in MW-2 does
not enter the excavation area. If it does enter the excavation it should be collected, treated and
disposed appropriately.
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Made and natural ground excavated for removal from the site should be undertaken in accordance
with the dig plans in Appendix 7 and waste classification and LoW assigned in Section 6.

A copy of this report should be provided in full to the relevant waste management facilities to which
the subsoils will be consigned to confirm its suitability for acceptance.
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Appendix 1

OSl Historical Maps and Photographs
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Appendix 2

Borehole and Trial Pit Logs




Trial Pit Number: TP-16

Project: Player Wills

Client: Hines

Completion Depth: 3.0m

Groundwater entry: 1.5m

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
g & g (ppm)
= o @
< < 2
(oF < =
O X o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
B 0.0
B Sampled
i from 1.0 to 0.0
- CLAY. 2.0m bGL. )
- Light brown/brown
=2 slightly sandy gravelly silty CLAY.
-3
4
-5

Excavation Method: JCB

Excavation Date: 17/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Trial Pit Number: TP-17

Project: Player Wills

Client: Hines

Completion Depth: 3.6m

Groundwater entry: 2.4m

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
g & g (ppm)
= o) IS
5 < 2
oF < —
O X o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILLI 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
B 0.0
B Sampled
i from 1.0 to 0.0
L 2.0m bGL. )
-2
- CLAY.
= Light brown/brown
- slightly sandy gravelly silty CLAY.
-3
4
-5

Excavation Method: JCB

Excavation Date: 17/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Trial Pit Number: TP-18

Project: Player Wills

Client: Hines

Completion Depth: 3.0m

Groundwater entry: N/A

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
o o
E ? : (ppm)
< £ 2
o) < —
O X o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
I CLAY. 0.0
- Light brown/brown Sampled
- slightly sandy gravelly silty CLAY. from 1.0 to
i 2.0mbGL. | %0
-2
-3
4
-5

Excavation Method: JCB

Excavation Date: 18/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Trial Pit Number: TP-19

Project: Player Wills

Client: Hines

Completion Depth: 3.0m

Groundwater entry: 1.7m

Location: Dublin SWL (m): N/A
E
e
+~
o
A PID
Lithology Description K> Readings
— Q
E ? : (ppm)
= E 2
o) < —
O X @)
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
-1
B 0.0
- El;ft\)Y R Sampled
r I rown/orown
: sli%htly sandy gravelly silty CLAY. féoénmlb%io 0.0
-2
-3
4
-5

Excavation Method: JCB

Excavation Date: 18/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-20

Completion Depth: 3.3m

Groundwater entry: N/A

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
g & g (ppm)
= o @
< £ Z
oF < —
o = o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
B 0.0
B Sampled
i from 1.0 to 0.0
L CLAY. 2.0m bGL. )
- Light brown/brown
=2 slightly sandy gravelly silty CLAY.
B Sampled
i from 2.0 to 0.0
L 3.0m bGL. ’
-3
B 0.0
4
-5

Excavation Method: JCB

Excavation Date: 18/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Trial Pit Number: TP-22

Project: Player Wills

Client: Hines

Completion Depth: 3.4m

Groundwater entry: N/A

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
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E ? : (ppm)
< £ 2
o) < —
O X o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
I CLAY. 0.0
- Light brown/brown Sampled
- slightly sandy gravelly silty CLAY. from 1.0 to
i 2.0mbGL. | %0
-2
-3
4
-5

Excavation Method: JCB

Excavation Date: 17/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-23

Completion Depth: 2.8m

Groundwater entry: N/A

Location: Dublin SWL (m): N/A
E
e
+~
o
A PID
Lithology Description K> Readings
g & g (ppm)
= o) IS
< E Z
o, < —
[9) ot o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
- CLAY.
- Light brown/brown 0.0
- slightly sandy gravelly silty CLAY.
B Sampled
i from 1.0 to 0.0
L 2.0m bGL. )
B 0.0
B Sampled
i from 2.0 to 0.0
L 2.8m bGL. ’
-3
4
-5

Excavation Method: JCB

Excavation Date: 18/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Trial Pit Number: TP-25

Project: Player Wills

Client: Hines

Completion Depth: 2.3m

Groundwater entry: N/A

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
g & g (ppm)
= o) IS
< < 2
oF < —
O X o
A NS n
0 Ground Surface
- TARMACADAM.
i MADE GROUND.
L Greyish brown angular Gravel FILL 0.0
L with fragments of red brick and many cobbles. Sampled :
i from 0.0 to
L 1.0m bGL. 0.0
—1
B 0.0
B Sampled
i from 1.0 to 0.0
L 2.0m bGL. )
-2 CLAY.
= Light brown/brown
- slightly sandy gravelly silty CLAY.
-3
4
-5

Excavation Method: JCB

Excavation Date: 17/06/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-A1l

Completion Depth: 2.1m

Groundwater entry: 1.9m

Location: Dublin SWL (m): N/A
E
<
+~
o
A PID
Lithology Description K> Readings
- o
E ? : (ppm)
= E 2
(oF < =
o = o
A 3 n
0 Ground Surface
- CONCRETE
L 0.0
L 0.0
- MADE GROUND.
—1 Greyish brown angular Gravel FILL Sampled
- with fragments of red brick and many cobbles. between 0.0
: Non natural materials comprise <2% of the soil matrix. and 1.5 0.0
- mbGL. '
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5

Excavation Method: Tracked Excavator

Excavation Date: 26/09/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-A2

Completion Depth: 2.1m

Groundwater entry: 1.9m

Location: Dublin SWL (m): N/A
E
<
+~
o
A PID
Lithology Description K> Readings
- o
E ? : (ppm)
= E 2
(oF < =
o = o
A 3 n
0 Ground Surface
- CONCRETE
L 0.0
L 0.0
- MADE GROUND.
—1 Greyish brown angular Gravel FILL Sampled
- with fragments of red brick and many cobbles. between 0.0
: Non natural materials comprise <2% of the soil matrix. and 1.5 0.0
- mbGL. '
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5

Excavation Method: Tracked Excavator

Excavation Date: 26/09/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-A3

Completion Depth: 2.1m

Groundwater entry: 1.9m

Location: Dublin SWL (m): N/A
E
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Lithology Description K> Readings
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E ? : (ppm)
= E 2
(oF < =
o = o
A 3 n
0 Ground Surface
- CONCRETE
L 0.0
L 0.0
- MADE GROUND.
—1 Greyish brown angular Gravel FILL Sampled
- with fragments of red brick and many cobbles. between 0.0
: Non natural materials comprise <2% of the soil matrix. and 1.5 0.0
- mbGL. '
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5

Excavation Method: Tracked Excavator

Excavation Date: 26/09/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

O'Callaghan Moran & Associates| Client: Hines

Phone: 021 4345366

Trial Pit Number: TP-A4

Completion Depth: 2.1m

Groundwater entry: 1.9m

Location: Dublin SWL (m): N/A
E
<
+~
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&) PID
Lithology Description 9 Readings
g & g (ppm)
= o) @
g E Z
(oF S =
Q =t o)
A _ 0
0 Ground Surface
- CONCRETE
L 0.0
r R 0.0
= M A DE G R OU N D. ..Q'..Q'..Q'..Q'..Q'..Q'..Q'..Q
—1 Greyish brown angular Gravel FILL Sampled
- with fragments of red brick and many cobbles. between 0.0
: Non natural materials comprise <2% of the soil matrix. and 1.5 0.0
= mbGL. '
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
—5
Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 26/09/2019 Sheet: 1 of 1




Trial Pit Number: TP-AS
Project: Player Wills Completion Depth: 2.1m
O'Callaghan Moran & Associates| Client: Hines Groundwater entry: 1.9m
Phone: 021 4345366
Location: Dublin SWL (m): N/A
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—1 Greyish brown angular Gravel FILL Sampled
- with fragments of red brick and many cobbles. between 0.0
: Non natural materials comprise <2% of the soil matrix. and 1.5 0.0
= mbGL. '
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5
Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 26/09/2019 Sheet: 1 of 1




Trial Pit Number: TP-A6
Project: Player Wills Completion Depth: 2.1m
O'Callaghan Moran & Associates| Client: Hines Groundwater entry: 1.9m
Phone: 021 4345366
Location: Dublin SWL (m): N/A
E
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Lithology Description 9 Readings
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0 Ground Surface
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L 0.0
B s 0.0
= M A DE G R OU N D. ..Q'..Q'..Q'..Q'..Q'..Q'..Q'..Q
—1 Greyish brown angular Gravel FILL Sampled
- with fragments of red brick and many cobbles. between 0.0
: Non natural materials comprise <2% of the soil matrix. and 1.5 0.0
= mbGL. '
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5
Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 26/09/2019 Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-B1

Completion Depth: 2.1m

Groundwater entry: 1.9m

Location: Dublin SWL (m): N/A
E
e
+~
o
o PID
Lithology Description K> Readings
g & g (ppm)
= o) IS
< < 2
oF < —
O R o
A NS n
0 Ground Surface
3 CONCRETE
I MADE GROUND. 0.0
= Greyish brown angular Gravel FILL
= with fragments of red brick and many cobbles.
: Non natural materials comprise <2% of the soil matrix. 0.0
L 1 Sampled 0.4
: to 1.0 mb
L GL. 0.0
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5

Excavation Method: Tracked Excavator

Excavation Date: 21/10/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Project: Player Wills

Client: Hines

Trial Pit Number: TP-B2

Completion Depth: 2.1m

Groundwater entry: 1.9m

Location: Dublin SWL (m): N/A
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Lithology Description K> Readings
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: Non natural materials comprise <2% of the soil matrix. 0.0
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: to 1.0 mb
L GL. 0.0
- 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5

Excavation Method: Tracked Excavator

Excavation Date: 21/10/2019

Geologist: Conor McGrath

Sheet: 1 of 1




Trial Pit Number: TP-B3
Project: Player Wills Completion Depth: 2.1m
O'Callaghan Moran & Associates| Client: Hines Groundwater entry: 1.9m
Phone: 021 4345366
Location: Dublin SWL (m): N/A
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: Non natural materials comprise <2% of the soil matrix. 0.0
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. to 1.0 mb
L GL. 0.0
B 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. - between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5
Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 21/10/2019 Sheet: 1 of 1




Trial Pit Number: TP-B4
Project: Player Wills Completion Depth: 2.1m
O'Callaghan Moran & Associates| Client: Hines Groundwater entry: 1.9m
Phone: 021 4345366
Location: Dublin SWL (m): N/A
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: Non natural materials comprise <2% of the soil matrix. 0.0
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. to 1.0 mb
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B 0.0
- CLAY.
- Light brown/brown Sampled
=2 slightly sandy gravelly silty CLAY. - between 1.7 0.0
i and 2.1
- mbGL.
-3
4
-5
Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 21/10/2019 Sheet: 1 of 1




Trial Pit Number: TP-BS
Project: Player Wills Completion Depth: 2.1m
O'Callaghan Moran & Associates| Client: Hines Groundwater entry: 1.9m
Phone: 021 4345366
Location: Dublin SWL (m): N/A
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2 SERniRiEd to 2.0 mb 0.0
L GL.
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4
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Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 21/10/2019 Sheet: 1 of 1




Trial Pit Number: TP-B6
Project: Player Wills Completion Depth: 2.1m
O'Callaghan Moran & Associates| Client: Hines Groundwater entry: 1.9m
Phone: 021 4345366
Location: Dublin SWL (m): N/A
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o
) PID
Lithology Description 9 Readings
g & g (ppm)
= o @
£ 3 Z
(oF < =
Q =t o)
A 3 0
0 Ground Surface
- CONCRETE
I MADE GROUND. : 0.0
= Greyish brown angular Gravel FILL
= with fragments of red brick and many cobbles.
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L 0.0
B Sampled 1.0
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4
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Excavation Method: Tracked Excavator Geologist: Conor McGrath
Excavation Date: 21/10/2019 Sheet: 1 of 1




Appendix 3

Soil and Groundwater Sampling Protocols




STANDARD OPERATING PROCEDURE

SOIL SAMPLING

The soil

sampling technique described below will be followed to ensure that soil samples are

representative of the environment which they are intended to characterise.

1.0

(A)

(B)
(®)

(D)

(E)

(F)

()

C:\SOP\Soil.Doc

SAMPLING

Locate the soil sampling station in accordance with the workplan which will specify
the number and type of samples to be taken. Place a wooden stake into the ground
one metre from the sample location and record sample location on the stake.

Record the location in the field logbook and, if possible, photograph the location.

Collect soil samples from the depth specified in the workplan and record the depth in
the field notebook. Describe the colour and texture of each sample and record in
notebook.

Wear appropriate level of protection when taking samples (gloves, safety glasses,
hard hat etc.) as specified in the workplan. Collect soil samples as specified in the
workplan using decontaminated stainless steel trowel, soil corer, or similar device.
Collect discrete soil samples from each station.

If required by the workplan, composite discreet soil samples by placing equal
volumes of soil into the container and mixing thoroughly to a homogenous mixture.
Samples may be hand picked, if necessary, to remove larger materials, such as
leaves, sticks, gravel, rocks etc., if specified in the workplan. Record in notebook
the nature of any materials removed from soil samples.

Deposit each soil sampled into a (clean, pre-washed) container. At the time of
collection, the sample bottle will be filled to the top with soil sample.

Fill out labels with waterproof ink and attach to the sample container. The following
information will be recorded on each sample label: -

Client/Site Name

Date Collected

Time Collected

Analysis

Preservative

Sample Identification Number



(H) Decontaminate sampling equipment as described below unless otherwise specified in
the site workplan. When using stainless steel sampling equipment: -

° wash with non-phosphate detergent in potable water,

° rinse sequentially in potable water, methanol, acetone, methanol and D1 water
and;

. allow to air dry in a containment free area.

@ Wrap the decontaminated sampling equipment in aluminium foil which has been
decontaminated in accordance with Section H.

2.0 FIELD DOCUMENTATION

Record sample information in the field notebook. Provide a complete description of the

sample location, and a photograph, if necessary. Describe the soil appearance, especially if

the presence of oil or an odour is noted. Document the sample bottle lot numbers in the field

notebook. Record weather conditions at the time of sampling. The Field Team Leader will

initial the logbook entries for correctness.

3.0 FIELD QA/QC SAMPLES

See the separate SOP on Field QA/QC samples for appropriateness and preparation of D1

Water Field Blanks, Cross-contamination Field Blanks, Trip Blanks and Field Duplicate

Samples.

4.0 PACKAGING AND TRANSPORT

Check to be sure that all necessary information is on the sample container label. Complete

the chain-of custody form. Package, label and transport the samples to the testing laboratory
in accordance with requirements for packing, shipping and labelling environmental samples.

END.

C:\SOP\Soil.Doc 2



STANDARD OPERATING PROCEDURE

GROUNDWATER SAMPLING

The primary objective of groundwater sampling is to establish groundwater quality and
evaluate whether the potential contaminant sources at a site have impacted the groundwater in
the underlying aquifer. The additional objective is to measure hydraulic gradient, or slope, of
the water table to evaluate the direction of groundwater flow.

The purpose of this procedure is to ensure that representative samples of groundwater are
collected and documented using consistent methods to ensure sample integrity.

1.0 SAMPLING PROCEDURES

1.1 Well Operating and Purging Procedures

All groundwater sampling will be conducted after the installed and developed wells have been
allowed to equilibrate for at least 2 to 3 days. A Field Data Sheet for Well Sampling will be
completed for each well.

Groundwater sampling teams will use to following procedure for approaching, opening,
purging and sampling all wells, unless directed otherwise by a site specific workplan.

1)  Prior to placing any equipment into the well, decontaminate the sampling equipment
according to standard decontamination protocol.

2)  Ensure you have a working FID/PID, a well key, and a depth-to-water meter.

3)  Unlock and open the well cap just enough to insert the probe of the PID/FID. Take and
record a reading. A decision to upgrade PPE may be necessary based on the FID/PID
readings in the breathing zone.

4)  Where practical, the surface water column will be visually examined for the presence of
hydrocarbons, if present or suspected, the thickness of the hydrocarbon layer will be
measured using an oil/water interface probe prior to taking the depth-to-water
measurement.

5) Insert the water level probe into the well and measure and record the static water level

to the nearest 0.01 m with respect to the established survey point on top of the well
casing.

C:\SOP\Gwater.Doc 1



6)

7)

8)

9)

10)

1.2

Decontaminate the water level probe with DDI water (Do not rinse with any solvents
unless product was encountered).

Calculate and record the minimum volume of water to be purged according to the
following conversion factors: -

1 well volume = water column in metres x litres/linear metre
50mm casing = 2.0 LPM
100mm casing = 8.1 LPM
150mm casing = 18.2 LPM
200mm casing = 32.4 LPM

Purge the well of at least 3 casing volumes by pumping or bailing with a
decontaminated submersible pump or PVC bailer equipped with a bottom filling check
valve (if the purge volume is low, generally less than 100 litres, the sampling team
might find it more efficient to purge with a bailer than a pump). Use a graduated bucket
to track the amount of water removed from the well. Periodically determine the pH,
temperature and specific conductance of the purged water. Continue purging until the
well has been completely evacuated or until the pH and specific conductance
measurements have stabilised for at least one well volume. Wells that become
dewatered before producing three casing volumes will be sampled as soon as practical
once they recover sufficiently.

Dispose of purge water collected in the graduated bucket by pouring onto the ground at
a distance of 50 to 60 metres from the vicinity of the well. If the water is known or
suspected to be significantly contaminated, it may be necessary to store the purge water
in a secure container, such as a drum, pending proper disposal.

Be aware and record any unusual occurrence during purging such as cascading (a
shallow water entry zone that trickles into the borehole).

Field Parameter Measurement

Measurements of field parameters of pH, temperature and electrical conductivity are collected
and organic vapour screening is conducted while the well is purged. To facilitate the
collection of basic field parameters, the field team needs to: -

. Purge three well volumes of water from the well and measure field parameters
for each well volume removed.

o Collection of water samples should take place after stabilisation of the following
parameters: -

- Temperature /- 1°C
- pH (meter or paper) /- 0.2 units
- Specific conductivity /- 5%

C:\SOP\Gwater.Doc 2



1.3

. If the aforementioned parameters do not stabilise within three purge volumes,
the well will be purged up to a maximum of six borehole volumes unless two
consecutive sets of stabilised parameters are obtained.

o Note any observations in the field logbook.

Collection of Water Samples

All samples or chemical analysis will be placed in laboratory prepared bottles. The types of
sample containers and preservative required for each type of analysis are described in the
workplan. If required, preservatives will be placed in the sample containers prior to collecting
the samples.

The following procedure will be used to sample a well: -

)]

2)

3)

4)

5)

6)

After the well has been purged and allowed to recover, sample the well using a properly
decontaminated or dedicated disposable bailer. Gently lower the bailer into the water
column. Allow the bailer to sink and fill with a minimum of surface disturbance.

Slowly raise the bailer out of the well. Do not allow the bailer line to contact the
ground, either by coiling it on a clean plastic sheet or by looping it from arm to arm as
the line is extracted from the well.

Samples will be collected for VOCs analysis immediately after purging is complete and
before other samples are collected. Pour the samples slowly into the laboratory
prepared 40 ml glass vial. Overfill each vial slightly to eliminate air bubbles, a convex
meniscus should be present at the top of the vial. Ensure that the Teflon liner of the
septum cap is facing inward and that no bubbles are entrapped. After capping securely,
turn bottle upside-down, tap it against your other hand, and observe sample water for
bubbles. If bubbles are observed, remove the cap, overfill the vial and reseal. Repeat
this step for each vial until the samples with no bubbles are obtained.

Place a label on the container and enter the following information: -

Client/Site Name

Date Collected

Time Collected

Analysis

Preservative

Sample Identification Number

Record pertinent information in the field logbook and on the Field Data Sheet for Well
Sampling. Complete chain-of-custody form.

Place custody seals on the container caps. As soon as possible, place sample containers
in a cooler with ice packs and maintain at 4°C until extraction. Surround the bottles
with appropriate packaging.

C:\SOP\Gwater.Doc 3



7)

8)

9)

10)

11)

12)

13)
14)

15)

END.

Obtain the semi-volatile compound/pesticides/PCBs sample(s) by transferring the water
to a laboratory prepared 1000 ml amber glass bottle with Teflon-lined cap. Fill the
bottle to the bottom of the neck and follow steps 4, 5 and 6 above.

Dissolved metals (if necessary) requires the team to filter the sample water through a
.45 micron filter. The water is collected in a 1 litre, unpreserved, plastic or glass bottle
with HNO; preservative. Filtering must be done within 15 minutes of sample
collection.

Obtain the total metals sample by directly transferring the water from the bailer into a
laboratory prepared 1000 ml plastic or glass bottle with HNOs preservative.

Be sure the pH of the metals sampled is less than 2 by pouring off an aliquot in a clean
jar and testing for pH using litmus paper. Dispose of this water and rinse the jar.

Collect and prepare Field QA/QC samples in accordance with separate SOP.

Be sure to record all data required on the Field Data Sheet or Well Sampling and
appropriate entries into the field logbook.

Secure the well cap and replace the locking cover.

Decontaminate all sampling equipment according to procedure.

Decontaminate submersible pumps as follows: -
Scrub pump and cord in a tub of appropriate detergent and potable water
Pump at least 80 litres of soapy water through pump
Rinse with potable water

Pump at least 80 litres of rinse water through the pump
Rinse with DI water before lowering pump into the next well.
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Appendix 4

Soil Laboratory Reports




Final Report

Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.com

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

19-20715-1

27-Jun-2019

O Callaghan Moran & Associates
15 Melbourne Business Park
Model Farm Road

Co. Cork

IRELAND

Conor McGrath

Player Wills

Q18-15064 Date Received:
Date Instructed:

18

5 Results Due:

26-Jun-2019

Ken Scally, Forensics Director

20-Jun-2019

20-Jun-2019

26-Jun-2019

Page 1 of 30
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Test Methods

SOP

Title

Parameters included

Method summary

1020

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1450

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

Phenolic compounds including: Phenol,

Determination by High Performance Liquid

1920 |Phenols in Waters by HPLC Cresols, Xylenols, Trimethylphenols Note: Chromatography (HPLC) using electrochemical
Chlorophenols are excluded. detection.
2010 |pH Value of Soils pH pH Meter
2015 |Acid Neutralisation Capacity Acid Reserve Titration
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
2120 Water S‘oluble Boron,- Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2180 Sulphur (Elemental) in Soils by Sulphur chhloromethane extraction / HPLC with UV
HPLC detection
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaImg e>§tract|c_>n followed by colonme_ztnc'
2300 . N S determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Steam distillation with sulphuric acid / analysis
2325 |Sulphide in Soils Sulphide by ‘Aquakem 600’ Discrete Analyser, using
N,N—dimethyl-p-phenylenediamine.
. . Acid digestion followed by determination of
2430 | Total Sulphate in soils Total Sulphate sulphate in extract by ICP-OES.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
A . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils |Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
. R, Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6-C40); optional carbon banding, e.g. 3-| .. . .
2670 | (TPH) in Soils by GC-FID  |band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 |TPH A/A Split C35, >C35- C44Aromatics: >C5-C7, >C7—ca, |Dichloromethane extraction / GCxGC FID

>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44

detection
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Test Methods

SOP

Title

Parameters included

Method summary

2760

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

2800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene?*;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
(Leaching)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< ‘"less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:

customerservices@chemtest.com
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Final Report

Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.com

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

19-32408-1

08-Oct-2019

O Callaghan Moran & Associates

15 Melbourne Business Park[

Model Farm Road[
Co. CorkO
IRELAND

Conor McGrath

PW

12

5

08-Oct-2019

Date Received:

Date Instructed:

Results Due:

Robert Monk, Technical Manager[

27-Sep-2019

27-Sep-2019

03-Oct-2019

Page 1 of 24



¢ 10 Z abed

£C T R4 vT z€ S'S 09 LYy 0T’0 |bywbw]| T:0T |022T N wniuowwy
€20 v1°0 €v'0 v'T Z€0 o) 09°0 L0 0500 | /6w | T:0T |0ZZT n wniuowwy
ao1 | suun | adAL | dOS | 'paiooy pueuiwialdg
6T02-09S-92 | 6T02-des-9zZ | 6T02-d8s-9z | 6T0Z-d8S-92 | 6T02-d8S-9Z | 6T02-d8s-9z | 6T0Z-d8S-92 | 6T02-d8S-92 |:($) pajdwes areq
00°€ 05T 00°€ 0S'T 00°€ 05T 00°€ 0S'T :(w) yidag wonog
05T 00°0 00°0 00°0 05T 00°0 0S'T 000 ‘(w) ydsg do .
T10S 710S T10S T10S T10S T10S T10S J10S :adA 1 ajdwres
144 144 ev ev 44 44 v v :uoneoo] s|dwes
¥11968 £11968 217968 117968 0TT968 607968 80T968 /01968 @l 8|dwes 1se1wayd "ON uolelon®
S9]eld0Ssy
80172E-6T 80t72E-6T 80172E-6T 8012E-6T 80172E-6T 8012E-6T 8012E-6T 80¥2E-6T |:"ON gor 1Se1Wwayd » URIOW UBUBRIRD O UBID
d 199loid
9leyodea] - S}insay




¥2 Jo ¢ abed

9'¢ ST €€ T 0T’0 |bywbw]| T:0T |022T N wnjuowwy
9€0 ST0 €€°0 220 0500 | /6w | T:0T |0ZZT n wnjuowwy
ao1 | suun | adAL | dOS | 'paiooy pueuiwialdg
6T02-09S-92 | 6T02-deS-9zZ | 6T02-d8s-9z | 6T0Z-d9S-92 [:($) pajdwes areq
00°€ 0S'T 00°€ 0S'T :(w) yida@ wonog
05T 00°0 0S'T 00°0 ‘(w) ydsg do .
T10S 710S 710S 710S -adA ) sjdwes
9V 9V N4 SV :uoneoo] s|dwes
811968 /11968 911968 STT968 @l 8|dwes 1se1wayd I"ON uoneond
S9]eld0Ssy
8017ZE-6T 8017ZE-6T 80772€-6T 80¥2E-6T |:"ON gor 1Se1Wwayd » UBIOW UBYBER|[ED O 11USID
d 108l01d
9leyodea] - S}insay




¥2 Jo v abed

07T > 07T > 07> 0T > 07T > 0T > 0T > 0T > 0T > 0T [Bx6w|og9z N /D-GO< HdL diewoly
065 0'G > 0'G > 0'G> 0'G> 0'G> 0'G > 0'G> 0'G > 0's |bybw| o089z N Su0QIed04pAH oneydily [e10L
06T 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bwbw]o89z N ¥70-G€D< Hd L dneydiy
06T 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bwbw]o89z n GED-TZO< HdL dneydiy
6. 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bybw]os89z n T20-9TO< Hd1 dneydiy
96 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bybw]os89z n 9TD-2TO< Hd1 dneydiy
0¢ 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bybw]o89z n ZT2-0TO< Hd1 dneydiy
0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bybw]o89z n 0TD-80< HdL dneydiy
0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bybw]o89z N 80-90< Hd1 dneydiy
0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bybw]o89z N 92-G0< Hd1 dneydiy
065 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T |bBybw|os9z N 110 [elsuliy
19 8'S Z'S 560 8'S 16°0 €80 19°0 TS 0z20 | % |[szoz n uog.te) oueblQ elolL
050 > 050 > 050 > 050 > 050 > 050 > 050 > 050 > 050 > 050 | bxbw | o6v2 N (usfeaexaH) wniwoiyo
6T 9T 9T 9T [ €T 9z vT 12 0T |bybw| o6tz N (usreau]) wniwoiyd
0T 0TT 00T €l ovT 15 0ST 65 ovT 050 |bBi/6w | osryz n ouiz
0T 18°0 98°0 o TT Z€0 020 > €70 0T 0z'0 |bBi/6w | osrz n wn|uales
08¥ 0.2 052 Ly 0.€ 8¢ 08T Ly 06€ 050 |bB1/6w | osrz n pea’
a4 14 St 8y ZS Ge 24 Ge 8y 050 |bB1/6w | osrz n [9%0IN
LT 1 Z1 82°0 8T 020 180 ST'0 €T 0T'0 |bB1/bw |osrz n Anossy
66 16 63 Ge 0TT i 19 9z 0T 050 |bB1/6w | osrz n laddoo
v'Z 07¢ 2¢ 0Z> 9C 0Z> 1€ 0Z> €z 0z |bybw]osre N Auownuy
'y Z'S 8y 6V 6'S 0'S 4% 9'€ 6'¢C 0z |bybw]osre n wnuapgAjon
6T 9T 9T 9T [ €T 9z vT 12 0T |bybw]|osre n wniwoiy
660 T T 12 €T 8T 07T LT TT 0T'0 |bB1/6w | osrz n wniwpeo
06T 08T 0zT 02T 09T 002 082 95 0ST 0T |Bybw|osre n wnireg
9¢ ze 3 44 oy 9z 1€ 9T i3 0T |bybw]|osre n olussSIyY
Z€0 Zro 69°0 1100 670 LT0 69°0 2500 €20 0T00| % |oeve n (fe101) areydins
L'y 8'c 67 8'G TS 'y 89 g€ Sy 050 |bybw|gzez N (a1gerelaqr Ajises) apiydins
050 > 050 050 > 050 > 050 > 050 > 050 > 050 > 050 > 050 |Bx/6w | ooez n (je101) epiueid
9'G 6'¢ Z'S 07> 9'6 54 0’8 0T > zL 0T |bybw]oste n (reyuswia|3) Inyding
€g Sy €2 180 4% 89°0 L€ 180 L€ ov'0 |B1/bw|ozTz n (319n|0S 1812 W\ 10H) UOIOg
L) '8 9’/ 2’8 6L 5’8 zotT €8 0’8 VIN 0102 n Hd
LT 8T 9T vT 0z 11 €L 91 12 0200 % |ogoz N aInisIon
- - - - - - - - - V/IN 2612 n abels uonodsleg DV
[SEINEICTg] [SEINEICTg] [SEINEICTg] [SEINEICTg] [SEINEICTg] [SEINEICTg] [SEINEICTg] [SEINEICTg] pal1d8l1ag 1000 % 2612 n UOITROIUSP] SOISBGSY
S01S9qsSy ON | soiseqsy ON | Soi1sagsy ON | So01sagsy ON | so1seqsy ON | soiseqsy ON | soiseqsy ON | Soi1sagsy ON | so1saqsy ON
- - - - - - - - - V/N 2672 n adAL WOV
ao1 | suun | dos | ‘paiody pueulwialed
WvHYNA WvHYNA WvHYNA WvHYNA WvHYNA WvYHYNA WvYHYNA WvYHYNA WYHYNA |[:ge7 soissgsy
6T02-09S-92 | 6T02-des-9zZ | 6T0Z-d8s-9z | 6T0Z-d8S-92 | 6T02-d8S-9Z | 6T02-des-9z | 6T0Z-d9S-92 | 6T02-d8S-92 | 6T02-d8S-92 |:($) pajdwes areq
05T 00'€ 05T 00°€ 05T 00°€ 05T 00°€ 05T :(w) ypdeg wonog
00°0 05T 00°0 00°0 00°0 05T 00°0 05T 000 ‘(w) ydsqg do .
T10S T10S T10S T10S T10S T10S T10S T10S J10S -adA] ojdwres
Sv 144 144 ev ev 44 44 v v :uoneoo] s dwes
STT968 ¥TT968 €TT968 211968 TT1968 0TT968 607968 801968 /0T968 @l 8|dwes 1se1wayd “'ON uoneond
S9]eld0Ssy
80172E-6T 8012E-6T 8012E-6T 80172E-6T 8012E-6T 8012E-6T 8012E-6T 8012E-6T 80%2€-6T |:"ON gor 1S81way9 » URIOW UBUBRIRD O UBID
d 108l01d
s)Nsal JaAllep 0} Asiuwuayo ybu ay |
[10S - SHnsay }SO)jLUODI




¥2 Jo g abed

0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 | Bx/Bw | 5182 n 81T 90d
0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 | Bx/Bw | 5182 n T0T+06 92d
0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 | Bx/Bw | 5182 n 26 90d
0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 > 0100 | Bx/Bw | 5182 n 8z 90d
2z 5% 0z > 0z > 8'c 0Z> 1T 0¢Z> 6'€ 0¢ |by/6w|oosz N SHVd /T O [e10L
010 > 010 > 010 > 010 > 010 > 010 > 010 > 010 > 010 > 0T'0 | bxbw | 0082 N ENENIS)
180 07’0 01’0 > 0T'0 > 0T'0 07’0 > S¥'0 07’0 > ST'0 0T°0 |6x/6w | 0082 n auajfuad[i'y'blozuag
010 > 010 > 010> 010 > 010 > 010 > 010 > 010 > 010 > 0T'0 | bxbw | 0082 N ausdelyluYy(Yy‘e)zusqiq
1T 010 > 010> 010 > 010 > 010 > GE0 010 > €10 0T'0 | bxbw | 0082 n auaIAd(p'o-g'z'T)ouspul
LT ¥T°0 0T'0 > 07’0 > ¥T°0 07’0 > €L°0 07’0 > 0€'0 0T°0 |6x/6w | 0082 n aualAd[e]ozuag
16°0 010 > 010> 010 > 010 > 010 > 620 010 > 010 > 0T'0 | bxbw | 0082 n auayuelonyyjozusg
€7¢ 82°0 010> 010> 120 010 > T 010 > L0 0T’0 | bxybw | 008z N ausyiuelonj[glozuag
€7¢ 620 0T’0 010> 82°0 010 > TT 010 > 9€0 0T’0 | bxybw | 008z n auasliyo
8T v2'0 0T'0 > 0T'0 > 9z'0 010> 180 010> €€°0 0T’0 | bx3bw | 008z n auaoeiyiue[e]ozuag
9'¢ v.°0 €20 0T'0 > 8L°0 010> 02 010 > 1970 0T’0 | bx3bw | 008z n aualAd
oY 160 120 210 580 010 > 12 010 > 0,70 0T’0 | bxbw | 008z n aualuelon|4
£€°0 010 > 0T'0 > 010 > 010 > 010 > 120 010 > 010> 0T’0 | bybw | 008z n auadeIyIuY
9¢ 860 1.0 520 1T 010 > 8T 010 > 08°0 0T’0 | bybw | 008z n aualyueuayd
1T°0 010 > 0T'0 > 0T'0 > 010 > 010 > 010> 010 > 010> 0T’0 | bxybw | 008z n aualon|4
820 1T°0 0T'0 > 0T'0 > 010 > 010 > 9T°0 010 > 010> 0T’0 | bx3bw | 008z n auayiydeuady
010 > 010 > 0T'0 > 0T'0 > 010 > 010 > 010 > 010 > 010> 0T’0 | bx3bw | 008z N auajAyiydeusoy
1€°0 520 0T'0 > 010 > 010 > 010 > €10 010 > 010> 0T’0 | bxbw | 008z n auafeyydeN
0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 07> 0T |66 |o9s2 n Jay1g |Aing-ual |Aylen
07T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [ 6x061]09s2 n 8uajAX-0
07T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [6x061]09s2 n aus|Ax-d ® W
07T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [ 6x061]o09s2 n auazuagiAyig
07T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [6x061]09s2 n auan|o|
07T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [ 6x06r]o09s2 n auazuegd
000%T 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 00T |bxbw | o089z N SU0QJED0IPAH WN8|0J18d [e101
000%T 0'G > 0'G> 0'G> 0'G> 0'G> 0'G> 0'G> 0'G > 0'S |[bxbw|o89z N SUOQJED0IPAH OeWOlY [€10 |
065 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T> 0T [bxbw]os9z N ¥¥D-GE0< Hd1 dnewoly
0068 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T> 0T [bxbw]o89z N GED-TZO< HdL1 dnewoly
00€€ 0T > 0T > 0T > 0T > 0T > 0T> 0T > 0T> 0T [bxbw]os9z N 122-9TO< HdL1 dnewoly
0z. 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T> 0T [bxbw]os9z N 912-2TO< HdLl dnewoly
v 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [bxbw]os9z n Z12-0TO< HdLl dnewoly
0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [bxbw]og9z n 0TD-80< HdL dnewoly
0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T > 0T [bxbw]o89z N 8D-/0< HdL dnewoly
ao1 | suun | dos | ‘psiday pueuiwialeq
WvHYNA WvHYNA WvHYNA WvHYNA WvHYNA WvYHYNA WvYHYNA WvYHYNA WYHYNA |[:ge7 soissgsy
6T02-09S-92 | 6T02-des-9zZ | 6T0Z-d8s-9z | 6T0Z-d8S-92 | 6T02-d8S-9Z | 6T02-des-9z | 6T0Z-d9S-92 | 6T02-d8S-92 | 6T02-d8S-92 |:($) pajdwes areq
0S'T 00°€ 0S'T 00°€ 0S'T 00°€ 05T 00°€ 0S'T :(w) yidag wonog
00°0 05T 00°0 00°0 00°0 05T 00°0 0S'T 000 ‘(w) ydsqg do .
T10S T10S T10S T10S T10S T10S T10S T10S J10S :adA 1 ajdwres
Sv 144 144 ev ev 44 44 v v :uoneoo] s dwes
GTT968 ¥11968 £11968 217968 117968 011968 607968 80T968 /0T968 @l 8|dwes 1se1wayd "ON uolelon®
S9]eld0Ssy
80172E-6T 8012E-6T 8012E-6T 80172E-6T 8012E-6T 8012E-6T 8012E-6T 8012E-6T 807Z€-6T |:'ON gor 1Se1wayd = UEIoW URYBEIRD O JUBID
d 199loid
s)Nsal JaAllep 0} Asiuwuayo ybu ay |
[10S - s1nsay }SO1WIBDY? qm




¥2 Jo g abed

0€'0 > 0€'0 > 0€'0 > 0€'0 > 0€'0 > 0€0 > 0€0 > 0€0 > 0€0 > 0€'0 | bybw|ozez N sjousyd [e10L
010 > 0T'0 > 0T'0 > 010 > 010 > 010 > 010 > 0T'0 > 010 > 0T’0 |bybw|gT8z N (s18uabuod /) sg0d [e101
0100 > 0100 > 0100 > 0100 > 010°0 > 0100 > 0100 > 0100 > 0100 > 0100 | B/Bw | 5T8Z n 08T 90d
0100 > 0100 > 0100 > 010°0 > 0100 > 0100 > 0100 > 0100 > 0100 > 0T00 | B/Bw | 5182 n 8€T 90d
0100 > 0100 > 0100 > 010°0 > 010°0 > 0100 > 0100 > 0100 > 0100 > 0T00 | B/Bw | 5182 n €GT 90d
ao1 | suun | dos | ‘psiday pueuiwialeq
WvHdNAa WvHdNa WvHdNAa WvHdNAa WvHdNAa WvHdNAa WvHdNAa WvHdNAa WYHYNA |[:qe7 soisegsy
6T02-09S-92 | 6T02-des-9zZ | 6T0Z-d8s-9z | 6T0Z-d8S-92 | 6T02-d8S-9Z | 6T02-des-9z | 6T0Z-d9S-92 | 6T02-d8S-92 | 6T02-d8S-92 |:($) pajdwes areq
0S'T 00°€ 0S'T 00°€ 0S'T 00°€ 05T 00°€ 05T :(w) yida@ wonog
000 0S'T 000 000 000 0S'T 000 05T 00°0 :(w) yidaqg do
710S T10S T10S T10S T10S T10S T10S T10S T10S :adA| a|dwres
SY v v ev ev v v v v :uonyedo ajdwes
STT968 ¥11968 £11968 217968 117968 011968 607968 80T968 10T968 '@l a1dwes 1se1wayd "ON UoNeIoN®
S9]eld0Ssy
80%72€-6T 80%72€-6T 80¥72€-6T 80¥72€-6T 80¥72€-6T 80172€-6T 80172€-6T 8012E-6T 80172€-6T |:'ON gor 1sa1Wayd » URIOW UBUBRIRD O UBID
d 199loid
S)Nsal JaAIIsp 0} Ansiwayo ybu ay |
105 - s1nNsay 1S9Oy H N



¥2 Jo , abed

0T > 0T > 0T > 0T |bwbw]o89z N /D-GO< HdL diewoly
0§ > 0L 0§ > 0's |bybw| o089z N Su0QIed04pAH oneydily [e10L
0T > 0T > 0T > 0T |bwbw]o89z N ¥70-G€D< Hd L dneydiy
0T > T4 0T > 0T |bwbw]o89z n GED-TZO< HdL dneydiy
0T > 1T 0T > 0T |bybw]os89z n T20-9TO< Hd1 dneydiy
0T > ST 0T > 0T |bybw]os89z n 9TD-2TO< Hd1 dneydiy
0T > 0T > 0T > 0T |bybw]o89z n ZT2-0TO< Hd1 dneydiy
0T > 0T > 0T > 0T |bybw]o89z n 0TD-80< HdL dneydiy
0T > 0T > 0T > 0T |bybw]o89z N 80-90< Hd1 dneydiy
0T > 0T > 0T > 0T |bybw]o89z N 92-G0< Hd1 dneydiy
0T > 0, 0T > 0T |bBybw|os9z N 110 [elsuliy
S L9 67 0z20 | % |[szoz n uogueD dlueblQ [elol
050 > 050 > 050 > 050 |B1/6w | o6tz N (usfeaexaH) wniwoiyo
9T 9T 6T 0T |bybw| o6tz N (usfeau1) wniwoiyd
0T 09T ovT 050 |bBi/6w | osryz n ouiz
€50 9T 870 0z'0 |bBi/6w | osrz n wnius|es
022 0ee 0Se 050 |bB1/6w | osrz n pea’
15 G5 15 050 |bB1/6w | osrz n [9OIN
G8°0 ST €T 0T'0 |bB1/bw |osrz n Anossy
88 0TT [if4? 050 |bB1/6w | osrz n laddoo
5S¢ T 1'C 0z |bybw]osre N Auownuy
L'S €9 TS 0z |bybw]osre n wnuapgAjon
9T 9T 6T 0T |bybw]|osre n wniwoiy
LT €6°0 9T 0T'0 |bB1/6w | osrz n wniwpe)
09T 0ST 06T 0T |Bybw|osre n wnireg
Ge 14 i3 0T |bybw]|osre n olussSIyY
120 /80 220 0T00| % |oeve n (fe101) areydins
11 0 'y 050 |bB/bw |gzez N (a1gerelaqr Ajises) apiydins
050 > 050 > 050 > 050 |Bx/6w | ooez n (je101) epiueid
v'e 1’8 €6 0T |bybw]oste n (reyuswia|3) Inyding
LT v'e 12 ov'0 |B1/bw|ozTz n (319n|0S 1812 W\ 10H) UOIOg
08 6'8 8/ V/IN 0T0C n Hd
€z €1 ze 0200 % |ogoz N 2INISION
- - - V/IN 2672 n abels uonodsleg DV
910319 910319 910319 .
mommmgg oN mommmgg oN mo_”mmgm,q on | TO00 [ % |z6Te n uonealnuUSp| SoIseqsy
- - - V/N 2672 n adAL WOV
ao1 | suun | dos | ‘paiody pueulwialed
WvYHYNA WvYHYNA AVHINA |:qeq soiseqgsy
6T02-d9S-92 | 6T02-d8S-9zZ | 6T02-d8s-9z |:(¢$) pajdwes areq
00°€ 0S'T 00°€ :(w) yida@ wonog
0S'T 00°0 05T :(w) ydaqg dog
710S T10S J10S :adA 1 ajdwres
v v SV :uoneoo ajdwes
811968 /11968 911968 @l 8|dwes 1se1wayd :"ON uoneond
S9]eld0Ssy
8012E-6T 8012E-6T 8072€-6T |:"ON gor[ 1s81wayo » URIOW UBUBRIRD O UBID
d 108l01d
s)Nsal JaAllep 0} Asiuwuayo ybu ay |
I10S - sHnsay }SajWayH) ¥



2 Jo g abed

010°0 > 0100 > 0100 > 0100 | B1/Bw [ 5182 N 81T 90d
0100 > 0100 > 0100 > 0100 | B1/Bw [ 5182 N T0T+06 92d
010°0 > 0100 > 0100 > 0100 | B1/Bw [ 5182 N 2S 90d
0100 > 0100 > 0100 > 0100 | B1/Bw [ 5182 N 8z 90d
9C 0€ 1T 0z |Bxbw|oosz N SHVd /T JO [e10L
010 > 010 > 010 > 0T'0 [Bx/6w | o082 N EEIe)
010 > €T GE0 0T’0 | bybw | 008z n auajfiad[i'y‘blozuag
07’0 > 220 07’0 > 0T°0 |6x/6w | 0082 N ausoeIyIuY(Yye)zuaqiq
0T'0 > VT GE'0 0T’0 | bybw | o008z n auaIAd(p'o-g‘z'T)ouspul
010 > vz 99°0 0T’0 | bybw | o008z n aualAd[e]ozuag
010 > TT 00 0T'0 [B3/6w | o082 n auayjuelonp[3jozusg
010 > g€ TT 0T'0 [Bx/6w o082z N auayiueiony[glozuag
9z'0 T€E 0T 0T'0 [Bx/6w o082 n auasAiyD
/T0 T 08°0 0T'0 [Bx/6w o082 n auaoelyjuele]ozuag
05°0 L'y 6T 0T'0 [Bx/6w o082 n aualAd
850 TS 6T 0T'0 [Bx/6w o082 n auayiueion|4
010 > 050 020 0T'0 [Bx/6w | o082 n auadeIyIY
TT S'e 0¢ 0T'0 [Bx/6w o082 n aualyiueuayd
010 > 120 210 0T'0 [Bx/6w o082 n aualon|4
010> 70 020 0T°0 | B/6w | 0082 n auayiydeusdy
01°0 > 01°0 > 07°0 > 0T°0 | B/6w | 0082 N ausjAylydeusoy
010> 8€'0 91°0 0T°0 | B/6w | 0082 n auajeyydeN
0T> 0T> 0T> 0T | bxybr|o9se n e ENS R IEIE
0T> 0T> 0T> 0T | bxbr|o9se n BUBJAX-0
0T > 0T > 0T > 0T | byor|o9sz n auajAx-d » w
0T > 0T > 0T > 0T |Bxybr o9z n auazuaqlAy13
0T> 0T> 0T> 0T | bxbr|o9se n auan|o L
0T > 0T > 0T > 0T | b6 |o9/z n auazuegd
0T > ove 0T > 00T |b3/Bw | 089z N SUOQUBI0IPAH WNajoNad [e10 1
0Gg> 0.1 0'G > 0's |bx0Bw]|og9z N SUOQJeI0IpPAH dRWOlY [B10 ]
0T > 0T > 0T > 0T [bxbw]os9z N ¥¥0-GED< Hd 1 dewoly
0T> ovT 0T> 0T |by/Bw| o089z n GED-TZO< Hd1 dnewoly
0T> 8z 0T> 0T |by/Bw|os9z n 120-9TO< Hd 1 diewoly
0T> T 0T> 0T |by/Bw| o089z n 9T70-2TO< Hd 1 dlewoly
0T > 0T > 0T > 0T [bxbw]os9z n ZTO-0TO< Hd1 dnewoly
0T> 0T> 0T> 0T |by/Bw| o089z n 0TD-80< Hd1 dnewoly
07T > 07T > 07T > 0T [bxbw]o89z N 80-/0< HdL dnewoly
aoi | suun [ dos | ‘psiooy pueuiwialeq
WvHdNAa WvHdNAa WvYHYNa |[:geq soisegsy
6T02-d9S-92 | 6T02-d8S-9zZ | 6T02-d8s-9z |:(¢$) pajdwes areq
00°€ 0S'T 00°c (w) yidag wonog
05T 000 05T :(w) yidaqg dot
T10S T10S T10S :adA 1 ajdwres
v v SV :uoneoo ajdwes
817968 /17968 917968 |:"@l a|dwes 1se1wayd "ON UoNeIoN®
S9]eld0Ssy
80172€-6T 80172€-6T 80v7¢€-6T |:'ON qor 1s81wayd » URIOW UBUBRIRD O UBID
d 199loid
s)Nsal JaAllep 0} Asiuwuayo ybu ay |
10S - synsey }SO1WIBDYDH ¥



¢ 10 6 abed

0€0 > 0€0 > 0€0 > 0€'0 | bybw|ozez N sjousyd [e10L
010> 010> 010> 0T’0 |bybw|gT8z N (s1suabuod /) s90d [e10L
0100 > 0100 > 0100 > 0T00 | B/Bw | 5182 n 08T 90d
0100 > 0100 > 0100 > 0T00 | B/Bw | 5182 n 8€T 90d
0100 > 0100 > 0100 > 0T00 | B/Bw | 5182 n €GT 90d
aoi | suun [ dos | ‘psiooy pueuiwialeq
WYHYNA WYHYNA WYHYNA [:ge7 soisagsy
6T02-d9S-92 | 6T02-d8S-9zZ | 6T02-d8s-9z |:(¢$) pajdwes areq
00°c 0S'T 00°E (w) yidag wonog
0S'T 000 0S'T (w) ydag dog
T10S T10S J10S :adA 1 ajdwres
9y 9y gv :uoneoo sjdwes
811968 /11968 911968 '@l a1dwes 1se1wayd I"ON uoneond
S9]eld0Ssy
80172€-6T 80172€-6T 80¥2E-6T |:"ON gor 1Se1wayd » URIOW UBUBRIRD O UBID
d 199loid
S)Nsal JaAIIsp 0} Ansiwayo ybu ay |
10S - synsey }SajWoyH ¥



¢ 10 0T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

12 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > 0 N 0191 uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 0081 081 N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 067 6v N 0z2T areydins

005 0ST 0T 8 80 N 0221 apuoni4

00052 000ST 008 €8 €8 N 0221 EIGIe)

002 05 2 050 > 01000 > N 0SYT oulz

L S0 10 1200 1200°0 N 0SYT wniua|es

S L0 90°0 0100 > 0T00°0 > n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > N 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 050°0 > 9T00°0 n 0SYT WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > ¥€00°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 8500°0 N 0SYT wnieg

14 Z S0 050°0 > 9Z00°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 02000 > Dy/jow N ST0Z Aloeded uonesijennaN ploy|

-- 9< - 0’8 n 0T0Z Hd

- - 00T 6’ /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - 91 % n 0192 uoniub| uQ sso

9 g 3 TS % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 0S'T ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey v :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi 10T968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¥2 Jo 1T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

91 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 25 Z'S N 0191 uogued dluebiO paAjossia

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 0T/ zl N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 0€8 €8 n 0z2T areydins

005 0ST 0T 8T 810 N 0221 apuoni4

00052 000ST 008 59 g9 N 0221 EIGIe)

002 05 2 050 > 01000 > N 0SvT oulz

L S0 10 2900 2900°0 N 0SYT wniua|es

S L0 90°0 9T0°0 9T00°0 n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SYT pea’

oY 0T ¥'0 050°0 > 01000 N 0SYT [92IN

0€ 0T S0 Z10 2100 n 0S¥T WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 6700°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 600°0 n 0SYT wnieg

14 Z S0 £60°0 £600°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 0200 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - €8 n 0T0Z Hd

- - 00T 0Z> /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - €C % n 0192 uoniub| uQ sso

9 g 3 19°0 % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 00'¢ ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 0S'T J(w)yidaqg doy

snopJezeH snopJezey v :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwiT 80T968 :dl 8|dwes 1s81W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¢ 10 2T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

€L (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > LY N 0191 uogued dluebiO paAjossia

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 0002 002 N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 08T 8T N 0z2T areydins

005 0ST 0T Ze 220 N 0221 apuoni4

00052 000ST 008 €8 €8 N 0221 EIGIe)

002 05 2 050 > 01000 > N 0SvT oulz

L S0 10 0200 0200°0 N 0SYT wniua|es

S L0 90°0 0100 > 0T00°0 > n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 €T°0 €100 n 0S¥T WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > ¥200°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 0T00°0 > n 0SYT wnieg

14 Z S0 050°0 > 2200°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 8200 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - Z0T n 0T0Z Hd

- - 00T TT /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - €S % n 0192 uoniub| uQ sso

9 g 3 €8°0 % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 0S'T ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey A4 :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwiT 607968 :dl 8|dwes 1s81W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¢ 10 €T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

11 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > 8¢ N 0191 uogued dluebiO paAjossia

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 0.6 86 N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 062 62 n 0z2T areydins

005 0ST 0T L2 120 N 0221 apuoni4

00052 000ST 008 B3 cY N 0221 EIGIe)

002 05 2 050 > 01000 > N 0SvT oulz

L S0 10 €200 €200°0 N 0SYT wniua|es

S L0 90°0 0100 > 0T00°0 > n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SYT pea’

oY 0T ¥'0 050°0 > 0T00°0 > N 0SYT [92IN

0€ 0T S0 0T’0 0100 n 0S¥T WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 07000 > n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 9T00°0 n 0SYT wnieg

14 Z S0 050°0 > 0T00°0 > n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- /800 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - S8 n 0T0Z Hd

- - 00T 0Z> /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - 6C % n 0192 uoniub| uQ sso

9 g 3 16°0 % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 00'¢ ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 0S'T J(w)yidaqg doy

snopJezeH snopJezey A4 :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi 0TT968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¥2 Jo ¢T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

02 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 0G > 6 N 0191 uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 0061 002 N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 088 88 n 0z2T areydins

005 0ST 0T Ze 220 N 0221 apuoni4

00052 000ST 008 ¥9 v'9 N 0221 EIGIe)

002 05 2 050 > 01000 > N 0SYT oulz

L S0 10 ¥S0°0 ¥500°0 N 0SYT wniua|es

S L0 90°0 €T0°0 €T00°0 n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > N 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 180°0 1800°0 n 0SYT WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 8T00°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 1.00°0 N 0SYT wnieg

14 Z S0 S60°0 5600°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- Y00 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - 6L n 0T0Z Hd

- - 00T 8'¢ /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - 11 % n 0192 uoniub| uQ sso

9 g 3 8'G % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 0S'T ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey oV :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi TTT968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¥¢ Jo GT abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

v (%) ainision

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > vy N 0T9T uogued dluebiO paAjossia

- - T 0€0 > 0€0°0 > n 0267 Xapu| jouayd

00000T 00009 000 0T/ z. N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 022 44 n 0z2T ajeyding

005 0ST 0T Z€ Z€0 n 0221 apuon|4

00052 000ST 008 05 0'G n 0221 EIGIe)

002 05 v 050 > 0T00°0 > n 0SvT oulz

L S0 10 0200 0200°0 n 0SvT wnius|as

S L0 90°0 0100 > 0T00°0 > n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SvT pea’

oY 0T ¥'0 050°0 > 0T00°0 > n 0SvT [92IN

0€ 0T S0 ST'0 ST0'0 n 0S¥T WNUapgA|oN

Z Z0 T0°0 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 07000 > n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SvT wniwoJtyo

5 T v0'0 0100 > 010000 > n 0SYT wniwpe)

00€ 00T 0z 050 > T100°0 n 0SvT wnuegq

14 Z S0 050°0 > 0T00°0 > n 0SvT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/0w l/ow

1S9] @c_co.mm_ mucm__QEoo 10} sanjeA 1wl 9len|3 T:0T 9len|3 T:0T w_m>_m.c< alen|3

alenjens 0 alenjens 0] - 2v00 mv_\_OE N GT0C \ﬁ_omeO uonesijesnnaN pRy

-- 9< - Z'8 n 0T0Z Hd

- -- 00T 0¢> py/bw N 0082 SHvd (/T JO) [e101

-- - 005 o1 > by/bw n 0,92 (110 TesaulN) OV M €101 Hd L

- - T 07’0 > /6w n G182 (s1susbuo) /) sg0d [e101

= = 9 0100 > B/ N 09/2 X319 €101

0T -- -- g¢c % n 0192 uomub| uQ sso7

9 g 3 56°0 % n 5292 uogued d1uebiQ [elo |

SsHun ‘PoI1ddyY d0S pueulwlialagd

llypue 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 00'¢ ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey oV :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi 211968 :al s|dwes 1s891W8YD

©1J9111D 99ue1daddy 21SeM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¢ 10 9T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

91 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 ¥9 ¥'9 N 0191 uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 00TV ozy N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 00S€ 0S¢ N 0z2T areydins

005 0ST 0T T Z10 N 0221 apuoni4

00052 000ST 008 B3 cY N 0221 EIGIe)

002 05 2 050 > 2600°0 n 0SvT oulz

L S0 10 110 1100 N 0SYT wniua|es

S L0 90°0 0100 > 0T00°0 > n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 Z10 2100 n 0S¥T WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 07000 > n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > ¥10°0 n 0SYT wnieg

14 Z S0 1100 11000 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 02000 > Dy/jow N ST0Z Aloeded uonesijennaN ploy|

-- 9< - 9/ n 0T0Z Hd

- - 00T 0Z> /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - €/ % n 0192 uoniub| uQ sso

9 g 3 Z'S % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 0S'T ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey v :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi €TT968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¥ Jo /T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

8T (%) ainision

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > 67 N 0T9T uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > n 0267 Xapu| jouayd

00000T 00009 000 0052 052 N 0207 SpI0S paA|ossIq [e10 |

00005 00002 0007 009T 09T n 0z2T ajeyding

005 0ST 0T 8Y 8y n 0221 apuoni4

00052 000ST 008 T, T/ n 0221 EIGIe)

002 05 v 050 > 0T00°0 > n 0SvT oulz

L S0 10 €50°0 €500°0 n 0SvT wnius|as

S L0 90°0 TT0°0 TT00°0 n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SvT pea’

oY 0T ¥'0 050°0 > 0T00°0 > n 0SvT [92IN

0€ 0T S0 110 1100 n 0S¥T WNUapgA|oN

Z Z0 T0°0 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > ¥T00°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SvT wniwoJtyo

5 T v0'0 0100 > 010000 > n 0SYT wniwpe)

00€ 00T 0z 050 > ¥600°0 n 0SvT wnuegq

14 Z S0 8/0°0 8.00°0 n 0SvT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/0w l/ow

1S9] @c_co.mm_ mucm__QEoo 10} sanjeA 1wl 9len|3 T:0T 9len|3 T:0T w_m>_m.c< alen|3

alenjens 0 alenjens 0] - €00 mv_\_OE N GT0C \ﬁ_omeO uonesijesnnaN pRy

-- 9< - v'8 n 0T0Z Hd

- -- 00T oY py/bw N 0082 SHvd (/T JO) [e101

-- - 005 o1 > by/bw n 0,92 (110 TesaulN) OV M €101 Hd L

- - T 07’0 > /6w n G182 (s1susbuo) /) sg0d [e101

= = 9 0100 > B/ N 09/2 X319 €101

0T - -- 8'6 % n 0192 uomub| uQ sso7

9 g 3 8'G % n 5292 uogued d1uebiQ [elo |

SsHun ‘PoI1ddyY d0S pueulwlialagd

llypue 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 00'¢ ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 0S'T J(w)yidaqg doy

snopJezeH snopJezey v :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi ¥TT968 :al s|dwes 1s891W8YD

©1J9111D 99ue1daddy 21SeM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¢ 10 8T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

L1 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > v N 0191 uogued dluebiO paAjossia

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 0052 052 N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 00vT oVl N 0z2T areydins

005 0ST 0T 0T 0T N 0221 apuoni4

00052 000ST 008 3 €€ N 0221 EIGIe)

002 05 2 050 > 22000 n 0SvT oulz

L S0 10 950°0 9500°0 N 0SYT wniua|es

S L0 90°0 8T0°0 8T00°0 n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 0T’0 0100 n 0S¥T WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > Z€00°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 2800°0 n 0SYT wnieg

14 Z S0 9/0°0 9/00°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 0£0°0 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - L'l n 0T0Z Hd

- - 00T [44 /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 000%T by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - ) % n 0192 uoniub| uQ sso

9 g 3 19 % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 0S'T ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey qY :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi GTT968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¢ 10 6T abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

iz (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 0G > 9'f N 0191 uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 00€T 0€T N 0201 SpI0S paA|ossIq [e10 |

00005 00002 0007 05t Gb n 0z2T areydins

005 0ST 0T 08 080 N 0221 apuoni4

00052 000ST 008 7 T/ n 0221 EIGIe)

002 05 2 050 > 01000 > N 0SYT oulz

L S0 10 Z€0°0 Z€00°0 N 0SYT wniua|es

S L0 90°0 ¥70°0 ¥700°0 n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > N 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 050°0 > /¥00°0 N 0SYT WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > €200°0 n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 0500°0 N 0SYT wnieg

14 Z S0 890°0 8900°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 0T0'0 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - 8/ n 0T0Z Hd

- - 00T TT /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 o1 > by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - 11 % n 0192 uoniub| uQ sso

9 g 3 6V % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 00'¢ ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 0S'T J(w)yidaqg doy

snopJezeH snopJezey qY :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi 911968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¢ 10 0z abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

€1 (%) sinmisio

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 05 > 0 N 0191 uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > N 0261 Xapu| jouayd

00000T 00009 000 00€Z 0€Z N 0207 SpI0S paA|ossIq [e10 |

00005 00002 0007 009T 09T N 0z2T areydins

005 0ST 0T 9¢ 920 N 0221 apuoni4

00052 000ST 008 43 Z€ N 0221 EIGIe)

002 05 2 050 > 01000 > N 0SYT oulz

L S0 10 Z€0°0 Z€00°0 N 0SYT wniua|es

S L0 90°0 0100 0T00°0 n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > N 0SYT pea’

oY 0T ¥'0 050°0 > 01000 > N 0SYT [92IN

0€ 0T S0 050°0 > Z¥00°0 n 0SYT WNUapgA|oN

Z Z0 100 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 07000 > n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SYT wniwoJtyo

5 T v0'0 0100 > 010000 > N 0SYT wniwped

00€ 00T 0z 050 > 9900°0 N 0SYT wnieg

14 Z S0 Z90°0 Z900°0 n 0SYT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/bw l/ow

1581 Bulyoea| aouel|dw oo 104 SBNRA HWIT aren|3 T:0T ayen|3 T:0T sisAleuy aren|3

a1enjens o arenjena o -- 1200 Dy/jow N GTOC Aloeded uonesijennaN ploy|

-- 9< - 6'8 n 0T0Z Hd

- - 00T 0€ /0w N 0082 SHvd (/T J0O) [e1o1

-- - 005 ove by/bw N 0,92 (110 TesaulN) OV M €101 Hd L

- - T 01’0 > by/bw n G182 (s1auabuod /) sg0d [e10l

- - 9 0700 > bx/bw n 09/2 X319 €101

0T - - 6'6 % n 0192 uoniub| uQ sso

9 g 3 L9 % N 5292 uogued d1uebiQ [elo |

suun R EYRE)Y dOS pueuiwlialag

lIypue- 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 0S'T ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 000 J(w)yidaqg doy

snopJezeH snopJezey oV :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi LT1968 :al s|dwes 1s891W8YD

©119111D) 89Ue1d8d0Y 81SEM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



¥2 Jo 1¢ abed

‘SnopJezey-uou Jo snopJaezey 3g Aew 21sem e Jay1aym 01 se uoliedlpul Aue aAIS 30U s90p pue adueldadde ||1jpue| 31Sem snopaezey Joy
9|gedidde Ajuo si sisAjeue siy] ‘sasodind uoljedlyisse|d asem snopJaezey Joj pash g J0U Ishw (3 NsaJ 1593 Suiyoea| Ajjeaiyoads) sisAjeue Dy |[1I4pue]

e149314) aJueldaddy aise\

€z (%) ainision

0600 by/uonuod 1s9] Jo ssew AIQ

uolewlojul p1jos

000T 008 005 19 L9 N 0T9T uogJed d1uebiQ paAjossIq

- - T 0€0 > 0€0°0 > n 0267 Xapu| jouayd

00000T 00009 000 0021 0Z1 N 0207 SpI0S paA|ossIq [e10 |

00005 00002 0007 06€ 6€ n 0z2T ajeyding

005 0ST 0T 6'¢ 6€°0 n 0221 apuoni4

00052 000ST 008 ¥ v'S n 0221 EIGIe)

002 05 v 050 > 0T00°0 > n 0SvT oulz

L S0 10 €200 €200°0 n 0SvT wnius|as

S L0 90°0 0100 > 0T00°0 > n 0SYT Auownuy|

05 0T G0 0100 > 0T00°0 > n 0SvT pea’

oY 0T ¥'0 050°0 > GT00°0 n 0SvT [92IN

0€ 0T S0 ¥T°0 ¥10°0 n 0S¥T WNUapgA|oN

Z Z0 T0°0 05000 > 050000 > n 0SYT JSRYETY

00T 05 Z 0500 > 07000 > n 0S¥T 1addod

0/ 0T S0 050°0 > 0T00°0 > n 0SvT wniwoJtyo

5 T v0'0 0100 > 010000 > n 0SYT wniwpe)

00€ 00T 0z 050 > Z€00°0 n 0SvT wnuegq

14 Z S0 050°0 > £T00°0 n 0SvT RER
BX/1 0T S/1 1 2SP2T N3 S9g Buisn Dy/0w l/ow

1S9] @c_co.mm_ mucm__QEoo 10} sanjeA 1wl 9len|3 T:0T 9len|3 T:0T w_m>_m.c< alen|3

alenjens 0 alenjens 0] - 6T00 mv_\_OE N GT0C \ﬁ_omeO uonesijesnnaN pRy

-- 9< - 0’8 n 0T0Z Hd

- -- 00T 9'C py/bw N 0082 SHvd (/T JO) [e101

-- - 005 o1 > by/bw n 0,92 (110 TesaulN) OV M €101 Hd L

- - T 07’0 > /6w n G182 (s1susbuo) /) sg0d [e101

= = 9 0100 > B/ N 09/2 X319 €101

0T -- -- 6'8 % n 0192 uomub| uQ sso7

9 g 3 Sy % n 5292 uogued d1uebiQ [elo |

SsHun ‘PoI1ddyY d0S pueulwlialagd

llypue 6102-095-9¢ ($) areq bulldwes

liypue snopJezey liypue 00'¢ ‘(w)yidaq wonog

21SeM\ -uou ui aisem 91SB/M\ 1au| 0S'T J(w)yidaqg doy

snopJezeH snopJezey oV :uoneoo sjdwes

aAlloeal :ql a|dwres

-UON ‘8a|qe1s 1oy ajdwes

sHwi 811968 :al s|dwes 1s891W8YD

©1J9111D 99ue1daddy 21SeM |||jpue] 8012E-6T ‘ON gor }salway)

Md :103loid

s)Nsal JaAIIep 0} Asiuuayo ybu ay |

}SS1WIB YD

IV 2bels 9|buls - sjnsay



i Chemtest

The right chemistry to deliver results

Test Methods

SOP Title Parameters included Method summary
Electrical Conductivity and . - .
1020 |Total Dissolved Solids (TDS) in EIeF:trlcaI Coqducthlty and Total Dissolved Conductivity Meter
Solids (TDS) in Waters
Waters
. . . Fluoride; Chloride; Nitrite; Nitrate; Total; . . . .
1220 Anlons| Alkalinity & Ammonium Oxidisable Nitrogen (TON); Sulfate; Phosphate: ‘Automated coI’orlrnetrlc analysis using
in Waters o ; Aquakem 600’ Discrete Analyser.
Alkalinity; Ammonium
Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt; [ Filtration of samples followed by direct
1450 |Metals in Waters by ICP-MS Copper; Lead; Manganese; Mercury; determination by inductively coupled plasma
Molybdenum; Nickel; Selenium; Tin; Vanadium; [mass spectrometry (ICP-MS).
Zinc
1610 TotaI/D|ssolved Organic Carbon Organic Carbon TOC Analyser using Catalytic Oxidation
in Waters
Phenolic compounds including: Phenol, Determination by High Performance Liquid
1920 |Phenols in Waters by HPLC Cresols, Xylenols, Trimethylphenols Note: Chromatography (HPLC) using electrochemical
Chlorophenols are excluded. detection.
2010 |pH Value of Soils pH pH Meter
2015 |Acid Neutralisation Capacity Acid Reserve Titration
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
2120 Water S_oluble Boron,- Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2180 Sulphur (Elemental) in Soils by Sulphur chhloromethane extraction / HPLC with UV
HPLC detection
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaImg e>§tract|c_>n followed by colonme_ztnc'
2300 . N S determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Steam distillation with sulphuric acid / analysis
2325 |Sulphide in Soils Sulphide by ‘Aquakem 600’ Discrete Analyser, using
N,N—dimethyl-p-phenylenediamine.
. . Acid digestion followed by determination of
2430 | Total Sulphate in soils Total Sulphate sulphate in extract by ICP-OES.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
A . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils |Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
- N Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6-C40); optional carbon banding, e.g. 3-| .. .
2670 [ TpH) in Soils by GC-FID band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21- . .
2680 |TPH A/A Split C35, >C35— C44Aromatics: >C5-C7, >C7—C8, dDgzgirg;“etha”e extraction / GExGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
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i Chemtest

The right chemistry to deliver results

Test Methods

SOP Title Parameters included Method summary
Volatile Organic Compounds Volatile organic compounds, incIquing BTEX |Automated headspac'e gas chromatogr.aphic
2760 |(vOCs) in Soils by Headspace and halogenated Aliphatic/Aromatics.(cf. (QC) analysis of a soil ;ample, as regelved|
GC-MS USEPA Method 8260)*please refer to UKAS with mass spectrometric (MS) detection of
schedule volatile organic compounds.
Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Speciated Polynuclear Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
2800 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene*; Dichloromethane extraction / GC-MS
in Soil by GC-MS Dibenz[ah]Anthracene; Fluoranthene?*;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*
Polychlorinated Biphenyls
2815 |(PCB) ICES7Congeners in ICES7 PCB congeners Acetone/Hexane extraction / GC-MS
Soils by GC-MS
- e g et |6040 mavater mour oxacton
2920 |Phenols in Soils by HPLC ' . ) ; ' followed by HPLC determination using
Naphthol and TrimethylphenolsNote: . .
electrochemical detection.
chlorophenols are excluded.
640 Characterisation of Waste Waste material including soil, sludges and ComplianceTest for Leaching of Granular
(Leaching C10) granular waste Waste Material and Sludge
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P Chemtest

The right chemistry to deliver results

Report Information

U UKAS accredited
M  MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
"less than"
"greater than"
This information has been supplied by the client and can affect the integrity of test data.

©“© VvV A

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Amended Report

Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.com

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):
Project
Quotation No.:
Order No.:

No. of Samples:

Turnaround (Wkdays):

Date Approved:

Approved By:

Details:

19-35542-2

01-Nov-2019

O Callaghan Moran & Associates
15 Melbourne Business Park
Model Farm Road

Co. Cork

IRELAND

Conor McGrath

PW

12
5

01-Nov-2019

Glynn Harvey, Laboratory Manager

Date of Re-Issue: 04-Nov-2019
Date Received: 23-0Oct-2019
Date Instructed: 23-0Oct-2019
Results Due: 29-Oct-2019
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