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Section 1 Introduction

This Annual Environmental Report is submitted to the Environmental Protection Agency
for:

ConocoPhillips Whitegate Refinery
Whitegate
Midleton
Co. Cork

in compliance with Condition 2.9 of the

Integrated Pollution Prevention Control Licence
Register No. P0266-01

It has been developed with due regard to the Document “Integrated Pollution Control
Licensing — Guidance Note for Annual Environmental Report” as issued by the
Environmental Protection Agency.
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Company Profile

ConaocoPhillips Whitegate Refinery Ltd is part of the ConocePhillips Company.
ConocoPhillips is a multinational oil and gas exploration, production and refining
company with exploration interests worldwide. It is the sixth largest publicly owned
energy company worldwide, based on oil and gas reserves, and the fifth largest refiner. In
total, the company has approximately 32,600 employees worldwide.

The Irish operation consists of the Refinery at Whitegate, Co. Cork and Bantry Terminals
Limited (BTL), at Whiddy Island, Bantry, Co. Cork.

The Whitegate refinery commenced operations in 1959 as a joint operation between four
major oil companies, Shell, Texaco, BP and Esso. It was acquired on behalf of the state
in 1982 and operated under state ownership until 2001 . In July 2001 IRC became part of
the Tosco Company. Tosco, at the time, was the largest independent refining company in
the USA, operating ten refineries across the United States. In September 2001 the Tosco
Company including the Irish operations, was acquired by Phillips Petroleum and in
August 2002 the company ConocoPhillips was founded, following the merger of Conoco
Inc. and Phillips Petroleum.

The refinery at Whitegate was designed as a hydroskimming refinery, to process high-
sulphur Middle East crudes. Since the North Sea began production in the early 1980s,
low sulphur crudes from this area have predominantly been processed. Upgrades to the
original processing capacity were made as necessary to meet increasing market demands.
The nominal capacity is 75000 Barrels per day and the refinery is presently being
upgraded 1o enable the processing of a wider range of crude oils, since stocks of the
North Sea low sulphur crudes are near depletion,

The refinery at present supplies about 35% of the Trish fuels market. Products include
gasolines (petrol), automotive diesel, kerosene, heating oil, LPGs and heavy fuel oil. It
thus, plays a strategic role in the supply of oil products to the Irish economy.

Over the last 15 years the specifications of the products produced at Whitegate have
consistently improved in tine with and ahead of National and European specifications.
The European Auto Qil Programmes, Auto Oil [ and Auto Oil 1, were developed for
adoption between 2000 — 2005 and 2005 — 2010, respectively, across the European
Union. These initiatives introduced a range of measures to improve the general air
quality across the EU and included new environmental specificaiions for petrol and diesel
fuels. The criteria of the Auto Oil I programme have already been implemented for
Whitegate Refinery products and the construction of a new hydrofiner unit,
commissioned in 2004 has enabled the Auto Oil I[ standards to be introduced ahead of
schedule.

In 2009, one year ahead of the refinery’s legal obligation, ConocoPhillips adopted the
Whitegate facility to produce bio-road transport fuels (gasoline & diesel) and now
ensures that the renewable content of these fuels is at 2 minimum 5%.
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These and other similar improvements allow Whitegate Refinery to continue o
contribute to an improved national and international environmental quality.

At present the refinery employs 150 skilled personnel. The commitment of all site
personnel to maintaining the highest standards in the safe operation of the refinery have
resulted in the achievement of numerous National and International awards over the years
for its safety record. This is reinforced in the company HSE Policy, described below.
ConocoPhillips as an organisation, has also recently developed a Commitment to
Sustainable Development as part of the continuous drive towards the achievement of
environmental excellence. [t is available to view at the company global website,
www.conocophillips.com.
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Environmental Policy

Presented on the following page is the ConccoPhillips Health, Safety and Environment
Policy which the refinery has adopted for application at the site in Whitegate, Co. Cork.

It describes the commitment to protecting the health and safety of everyone who plays a
part in company operations and to the carrying out of company business with respect and
care for the environment. It is also available to view at the company global website,
www.conocophillips.com.
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HEALTH, SAFETY & ENVIRONMENT POLICY

Qur Commitment...

ConocoPhillips is committed to protecting the health and safety of everybody who
plays a parl in our eperations, lives in the comimunities in which we operate or uses
out products. Wherever we operate, we will conduct our business with respect and
care for both the local and global envirenment and systematically manage risks to
drive sustainable business growth. We will not be satisfied until we succeed in
eliminating all injuries, occupational ilinesses, unsafe practices and incidents of
environmental harm from our activities.

Our Plan...

To meet our commitment, ConocoPhillips will:

s Demonstrate visible and active leadership that engages employees and service
providers and manage health, safety and environmental (HSE) performance as a

line responsibility with clear authorities and accountabilities.

#  Ensure that all employees and contractors understand that working safely is a
condition of employment, and that they are each responsible for their own safety

and the safety of those around them.

*  Manage all projects, products and processes through their fife-cycles in a way that
protects safety and health and minimizes impacts on the environment.

*  Provide employees with the capabilities, knowledge and resources necessary to
instil personal ownership and motivation to achieve HSE excellence.

»  Provide relevant safety and health information to contractors and require them to
provide proper training for the safe, environmentally sound performance of their
work.

e  Measure, audit and publicly report HSE performance and maintain open dialogue
with stakeholder groups and with communities where we operate.

¢ Work with both governments and stakeholders where we operate to develop
regulations and standards that improve the safety and health of people and the
environment,

*  Maintain a secure work environment to protect ourselves, our contractors and the
company's assets from risks of injury, property loss or damage resulting fron: hostile
acts.

*  Communicate our commitment to this policy to our subsidiaries, affiliates, contractors
and governments worldwide and seek their support.

Our Expectations...
Through implementation of this policy, ConocoPhillips seeks to earn the public's
trust and to be recognized as the leader in HSE performance.

-’ mne /@‘QM
ConocoPhillips ¢ <

President and Chief Exccutive Officer

> HIH A | o,-\,u:\)-/t
ConocoPhillips -4 © C’

Neil O'Carroll
Lead Executive
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Environmental Management Organisation

The following is a schematic representation of the organisational structure at
ConocoPhillips Whitegate Refinery, showing the position of the Health, Safety and
Environment, (HSE), Depariment.

Within the HSE Dept a number of critical services are maintained. These include the site
Fire Fighting Unit, which forms a major part of emergency response planning.

Both the Safety Committee and the Safe Operations Committee, which are concerned
with General Employee Safety and Saftety Aspects of Site Operations respectively, also
fall within the organisation of the HSE Dept.

The site also operates a Management HSE Committee, which coordinates policy and
strategy for Health, Safety and Environmental issues.

Environmental issues play an increasing role in refinery operations and the HSE Dept
operates in an advisory capacity to all sections of the Refinery. The HSE Dept reports
directly to the Refinery Manager.

Refinery Manager
I
|

Operations Technical Finance HSE
Managetr Manager Manager Manager
| I I I
Operations Technical Finance HSE
Dept Dept Dept Dept
I I
Laboratory |
I
I o I I |
Fire Safety Security Medical Environment
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Licensing and

|
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Day Brigade
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(with all site Depts)

Safe Operations Committee
(with Ops & Tech Depts)

Environmentat
Issues
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Section 22 The Environmental Management Programme
- Schedule of Environmental Objectives and Targets

This section details the company’s Environmental Management Programme (EMP).

This Environmental Management Programme was submitted to the Environmental
Protection Agency in compliance with Condition 2.3.1 of the Integrated Pollution Control
Licence and forms the basis of company strategy for management of environmental
ISSUCS.

A reporl on performance with respect to the present programme is detailed in the
subsequent pages.
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Environmental Management Programme - Overview

The environmental impact potential of refinery processes is categorised under the
following headings:

1.0 Emissions to Water

2.0 Emissions to Air

3.0 Solid Waste

4.0 Surface and Ground Water Quality
5.0  Noise

6.0  Other Environmental Impact Issues

Closely related to these issues are
7.0 Emergency Response

8.0  Environmental Management System

Company strategy in developing leng term environmental performance objectives and
targets was, therefore, to consider each of areas | to 6 and to assess these in terms of
monitoring, control, reduction and improvement. Area 7 must be assessed primarily in
terms of response capability and effectiveness. Point 8§ will provide the framework
within which all issues come together.
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Objectives, Targets and Projects for good Environmental Performance

» Company Objectives within each of the above categories have been determined and
will be described.

Company Objectives may be seen as long terin goals towards which the company will
work. They determine a standard of environmental excellence and ConocoPhillips is
committed to demonstrating continuous improvement in environmental performance on
the way to achieving these goals.

e Targets to be achieved in fulfilment of these Objectives will be defined.

Environmental Targets are well-defined action items, which will be implemented over
the time-span of the EMP. They are determined with the Company Objectives in view
and usually have a direct link to [PPC Licence Conditions.

¢ A Programme of Projects then follows to detail how, when and by whom each of
these targets will be achieved.

The Programme of Projects contains the details describing how each Target will be
met. Projects may range from large-scale engineering projects to smaller projects
detailing monitoring or documentalion that are tackled on a routine basis.

In all cases, however, the following points are included:

a shoit project description, responsibility or awnership of the project and a timescale for
which project completion is aimed.

Each Project is linked 10 a corresponding Target.
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Objectives and Targets of the EMP

1.0 Emissions to Water

Objectives

o No specified emission to water will exceed the emission limit values set out in
Schedule 2 of the IPPC Licence.

o No other emissions to water of environmental significance will occur.
e All operations on site will be carried out in such a manner as to ensure that no water
emissions result in any significant impairment of, or interference with, the

environment or amenities beyond the site boundary.

o Site effluent emissions will compare favourably with European refinery performance.

Targets

1.1 Improve quality of Site Water Effluent

1.1.1  Operate an effluent sampling and monitoring programme according to the
site sampling and monitoring procedure and IPPC Licence conditions.
{Licence Conditions 6.1, 6.2, 6.3, 6.4)

1.2 Improve efficiency and operation of the Waste Water Treatment Plant.

1.2.1  Maintain and operate the Waste Water Treatment Plant to ensure all waste
water is treated to a high standard and to allow full compliance with the
conditions of our IPPC Licence.

(Licence Conditions 6.3, 6.4, 6.12)

1.3 Benchmark refinery effluent quality versus European Refining Standards.
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2.0 Emissions to Air

Objectives

No specified emission to air will exceed the emission limit values as set out in
Schedule 1 of the IPPC Licence.

No other emissions of environmental significance to the atmosphere will occur.

All operafions on site will be carried out in such a manner as to ensure that no air
emissions or odours result in any significant impairment of or interference with the
environment and amenities beyond the site boundary

Emissions to air from the site will compare favourably with Eurcopean industry
performance

Controlled emissions

Targets

2.1
2.1
2.2
2.1.3
2,i4
2.1.5

2.2

Operate a full programme of emission monitoring and documentation in
accordance with IPPC Licence.
(Licence Conditions 5.1,5.2,5.9,5.10, 5.12,5.13, 5.14)

Refinery fuel gas system will be managed so as to minimise SO,
emissions from specified furnace stacks and to ensure full compliance
with Air Quality Standards and IPPC Licence Schedules.

{Licence Condition 5.8)

Operation of the Sulphur Recovery Unit (SRU) will be maximised in
terms of online time and recovery efficiency.
{Licence Condition 5.7)

Refinery NO, emission sources will be managed to ensure full compliance
with Air Quality Standards and Licence schedules.
{Licence Condition 5.11)

Gas flaring will be minimised as far as practicable — flare operations will
be documented for inclusion in Quarterly repoits to the Environmental
Protection Agency.

{Licence Condition 5.15)

Fugitive emissions - Sources of possible fugitive emissions will be identified and
quantified. Opportunities for reduction will be continually assessed.
(Licence Condition 10.2)
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2.3 The Road Loading Terminal will be operated with due regard to the control of
VOCs. The Vapour Recovery Unit will be maintained and operated to a high
standard in order fo comply with the conditions defined in our YOC license
V000i-04. (Licence Condition 5.6)

2.4 Continue weather-menitoring programme as agreed with EPA.

(Licence Condition 10.9}
3.0 Solid Waste Management
Objectives

¢ Disposal or Recovery of waste will take place only as specified in the IPPC Licence
and in accordance with the appropriate local and European legislation,

s Minimisation of waste generation will be a continuous focus of company effort.

e Segregation of waste streams on site to minimise ¢ross contamination.

o All relevant Safety Legislation regarding Waste Disposal or Recovery will be
implemented at all times.

Targets

3.1

3.2.1

322

33

Waste Management

Maintain a comprehensive Waste Management Record (WMR) in accordance
with [PPC Licence requirements.
(Licence Condition 7.5)

Hazardous Waste Control

Comply with site procedures for off-site disposal of hazardous waste to ensure
adherence to IPPC requirements.
(Licence Conditions 7.2, 7.3)

Comply with hazardous waste analysis programme as per 1PPC requirements,
(Licence Condition 7.4)

Non-Toxic Waste Control

Comply with site procedures for off-site disposal of non-hazardous waste to
ensure adherence to IPPC requirements.

(Licence Conditions 7.1, 7.2, 7.5)
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4.0 Surface and Ground Water Protection

Objectives

Ne potentially polluting substance will be permitted to discharge to off-site surface
waters or off-site storm drains,

No potentially polluting substance will be permitted to discharge to ground or
groundwater under the site.

Targets

4.1

Continue to tmplement the site programme of monitoring surface and ground

water qualities.
(Licence Conditions 9.1.2 and 9.2.6)

4.3 Implement recommendations of the Hydrogeological Assessment carried out on
the refinery site.
(Licence Conditions 9.2.3 and 9.4)

5.0 Noise

Objectives

Activities on site will not give rise to noise levels off site, at any noise sensitive
location, which exceed those limits set out in the IPPC Licence for the refinery.

All operations on site will be carried out in a manner that ensures that there will be no
impact on the surrounding envirenment and amenities as a result of noise generated
by onsite operations.

Targets

5.4

5.2

A noise survey of site operations will be carried oul on an annual basis in
compliance with the IPPC Licence requirements.
(Licence Condition 8.3)

Every opportunity will be availed of during the ongoing replacement/
refurbishment of plant and machinery to reduce existing noise sources. As well as
minimising ambient noise levels in the surrounding environment, this will also
ensure that refinery personnel will be afforded increased protection from
operational noise.
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6.0 Other Environmental Impact Issues

Residuals Management

Objectives

¢ Provision will be made for the proper closure of any site activity so as to ensure
protection of the environment,

Targets

6.1 Residuals Management ~ a detailed procedure for the decommissioning or closure
of the refinery site or any part of the refinery site will be prepared and submitted
to the Environmental Protection Agency for agreement. This document will be
reviewed on an annual basis and updated as necessary
(Licence Condition 13.2)

Financial Provisions

Objectives

¢ Provision will be made for adequate financing of monitoring and other measures to
protect the environment

Targets
6.2 Standard annual contributions towards the cost of monitoring, will be made

to the EPA.  (Licence Condition 14.1.1)

6.3 The Environmental Liabilities Risk Assessment documented for the refinery
site will be reviewed on a regular basis and updated as necessary,
(Licence Condition 14.2.1).
Financial provisions made as set out in [PPC Licence Condition 14.2.2 will be

revised as appropriate.
(Licence Condition 14.2.3)
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Environmental [Enitiatives

e Objectives

To take the opportunity of introducing measures which will contribute to the overall
long-term safety and environmental performance of the refinery, of refinery technology
and refinery products.

Targets

6.4  To continue with the development & production of “greener” fuels in response to
EU Directives

6.5  Fuel consumption and Energy efficiency

Continue with routine monitoring of fuel consumption. Identify possibilities for
fuel economy.

6.6  Continue participation in the Annual Audit of energy consumption co-ordinated
by the [rish Energy Centre. This is a national scheme to promote energy
conservatton and reduction of the environmental impact of energy use among
large industrial fiel consumers.

6.7 Jetty shipping of butane gas
To date, LPG gases are mainly sent off-site by pipeline or road truck. Achieving
summer vapour pressure specifications for gaseline sometimes results in flaring of
excess gas. An upgraded jetty shipping capability will enable more efficient
export of butane by ship and thus, less flaring of excess gas.

6.8  Good Neighbour Scheme — continue membership of this Health and Safety
Authority scheme in which large, well organised companies provide support and
training in the areas of workplace health and safety to smaller companies with
whom they have a business relationship.

6.9  Continue to be aclive in maintaining good relationships with the surrounding
community in which the company operates.



ConocoPhillips Whitegate Refinery Annual Environmental Report 2010

7.0 Emergency Response

Objectives

e Emergency response capability will be in place at all times to ensure that the Refinery
can quickly and adequately respond to any emergency situation, which might arise on
site. Response procedures will be fully documented,

Targets

7.1 The existing Emergency Response Procedure will be maintained and updated as
necessary. Ongoing training will be provided for Emergency Response Teams.
(Licence Condition 12.2)

7.2 The existing OQil Spiil Contingency Plan will be maintained and updated as
necessary. Ongoing training will be provided for Emergency Response Teams.
(Licence Condition 12.1)

7.3 Continue to participate in Cork Harbour Emergency Plan simulations and
exercises
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8.0 Environmental Management System

Objectives

Environmental issues will at all times be managed in accordance with [PPC
requirements and local legislation.

Best industry performance in European refining witl be defined and used as a
guideline [or company performance.

s A site-wide, system for co-ordination and management of environmental issues will

be developed and implemented on site.

» Awareness of environmental tssues and promotion of good environmental practice

will be a major focus of company operational performance.

Targets

8.1 Maintain a Register of Environmental Legislation to detail all legislation
applicable to the refinery site.

8.2  Identify best industry performance guidelines for the environmental Objectives
and targets relevant to the company.

8.3 Develop and implement a comprehensive, structured Environmental Management
System,

(Licence Condition 2.1)

8.4 Initiate a programme of environmental awareness for site personnel.
(Licence Condition 2.7)

8.5 Prepare an annual Pollution Emissions Register (PER} in accordance with 1IPPC
Licence conditions and EPA guidelines.

{Licence Condition 2.4)

8.6 Prepare an Annual Environmental Report (AER) for submission to the
Environmental Protection Agency in accordance with IPPC Licence conditions
and EPA guidelines.

{Licence Condition 2.9.2)
8.7  Maintain the site programme to ensure that members of the public can obtain

information concerning the environmental performance of the site at all
reasonable times.
(Licence Condition 2.9.1}
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Yearly Objectives

Water Emissions

Continue to implement full effluent monitoring programme as defined in the [PPC
Licence and included in the site Environmental Manual,

(Target t.1.1)
Responsibility : Environmental Group and Operations Dept.
Timing ; Ongoing

The annuatl toxicity study of undiluted effluent to nominated aquatic species will
be carried out as per Licence requirements.
(Target 1.1.1)

Responsibility : Environmental Group
Timing : Ongoing - annually

Carry out annual screening for organic components in the site effiuent.

Responsibility : Environmental Group
Timing : Ongoing - annually

Air Emission Projects

4

Continue existing programme of SO, and NO, emisston monitoring and reporting.
(Target 2.1.1)

Responsibility : Environmental Group

Timing : monitoring and reporting ongoing

Continue to monitor CO stack emissions as per Licence conditions.

(Target 2.1.1)

Responsibility : Environmental Group
Timing ; ongoing
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Continue to monitor and measure quantities of CO; generated as per the
conditions defined in EPA GHG permit number GHGO13-1

Responsibility : Environmental Group, Operations & Technical Depts
Timing : ongoing

Operation of the SRU (suiphur recovery unit) will be maximised as far as
practicable to ensure removal of sulphur components in reieased gases. Records
of SRU operation will be documented and reported quarterly to the EPA.

{Target 2.1.3)

Responsibility : Environmental Group, Operations & Technical Depts
Timing : ongoing

Flare usage — flare usage will be kept to a minimum as far as practicable. In
normal operation the demand is greater than the supply of by-product fuel gases
but in some circumstances this situation is reversed and surplus gas is flared.
Operation will be documented and reported weekly to refinery management and
also quarterly to the Environmental Protection Agency as per IPPC conditions.

(Target 2.1.5)

Responsibility : Environmental Group and Operaiions Dept
Timing ; ongoing

The Petrol Storage and Distribution facilities (Gasoline storage and Road Loading
Terminal) will be operated with due regard to the control of VOCs as per the
current EPA permit No. V0001-04. Operation of the Vapour Recovery Unit
{VRU) will continue to be a normal part of roadloading operations.

(Target 2.3)

Responsibility : Environmental Group and Operations Dept
Timing : ongoing

Conlinue existing programme of local Weather Conditions monitoring — as agreed
with EPA.
(Target 2.4)

Responsibility : Environmental Group
Timing ; ongoing
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Solid Waste

Maintain the site Waste Management Records (WMR) as per Condition 7 of the
IPPC Licence.

(Target 3.1)
Responsibility : Environmental Group and Operations Dept
Timing : ongoing

A register of Waste Disposal Contractors will be maintained for the site.
(Target 3.1)

Responsibility : Environmental Group
Timing : ongoing

On-site management of waste awaiting disposal

Delineated areas for storage of waste awaiting disposal will be defined. This will
include but not be limited to timber, metal, sludges, batteries, oils, fluorescent
tubes and chemicals, Preparation and cleaning / cutting areas for some wastes
may be necessary.

(Target 3.6)

Responsibility : Environmental Group and Operation Dept, Maintenance
Group

Timing : Ongeing

Surface and Ground Water Protection

Continue the existing programme of sampling and monitoring of surface and
groundwater positions throughout the sile.
(Target 4.1)

Responsibility : Environmental Group
Timing : ongoing
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15

Noise

SRU solution will be stored and managed correctly during plant shutdown and
overhauls in dedicated storage facilities .

(Target 4.1 and Site Objective)

Responsibility: Environmenta! and Project Eng Group

Timing ; ongoing

The water run off systems from product and intermediate tanks on the main
refinery site will be operated in a manner which eliminates the potential for oil
contamination of substrate or surface water.

(Target 4.2 and Site Objective)

Responsibility: Environmental and Project Eng. Group, Operations Dept

Timing : ongoing

The annual Noise Survey will be carried out for the refinery site.

(Target 5.1)

Responsibility : Environmental Group
Timing : ongoing annually.

Community Relations

18

Develop a procedure to 1/ identify operating practices that could possibly be
a nuisance to refinery neighbours so that mitigation measures are laken to
ensure these practices do not become a source of annoyance and 2/
investigate complaints from the community and take remediation measures if
it is clear that the reason for the complaint can be attributed to refinery
operations.

Responsibility Environmental Group
Timing New procedure in place Q4 2010,
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Other Environmental Impact Issues

Financial Provisions

19

20

20

21

Agency Charges
The annual contribution towards the cost of manitoring the licensed activity will
be paid by ConocoPhillips.

{Target 6.2)
Responsibility : Ervironmental Group and Financial Dept
Timing : Ongoing

Other annual charges, including charges for the Herd Monitoring Programme, will
be met as appropriate by ConecoPhitlips.

(Site Objective and Target 6.2)

Responsibility : Environmental Group and Financial Dept
Timing : ongoing annually

An Environmental Liabilities Risk Assessment has been carried out for the
refinery site and submitied to the Environmental Protection Agency. Liabilities
from past and present activities have been addressed.

Financial provision covering the above are detailed as set out in IPPC Licence
Condition 14.2.2.

(Target 6.3)

Responsibility : Environmental Group, Financial Dept. and Refinery
Management

Timing ; complete — review lo be carried out annually

Where possible butane gas which was previously combusted in the flare will now
be exporled by ship as well as by landline and LPG truck. Stricter summer
gasoline Vapour Pressure specifications have led to more butane being surplus to
gasoline requirements and upgraded jetty shipping line will result in more
efficient shipping of butane and thus reduce flaring levels.

(Targets 6.9 and 2.1.5}

Responsibility Environmental Group and Operations Dept
Timing : ongoing
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Continue participation in the audit of energy consumption. This is a national
scheme to promote energy conservation and reduction of the environmental
impact of engrgy use among large industrial fuel consumers.(Target 6.8)

Responsibility : Envirenmental Group and Technical Dept

Timing : ongoing

Emergency Response Projects

24

25

23 The existing Emergency Response Procedure will be updated and maintained on

an annual basis.

(Target 7.1)

Responsibility : Environmental and Safety Group with Refinery
Management

Timing : ongoing

The existing Qil Spill Contingency Plan will be updated and maintained as
necessary.

(Target 7.2)

Responsibility : Environmental and Safety Group with Refinery
Management

Timing : ongoing

Training exercises

A ConocoPhillips Emergency Team will continue to participate in simulation and
exercises of the Cork Harbour Emergency Plan. These simulations involve all
major harbour authorities and relevant industries.

Oil spill and Emergency Plan exercises will also continue as part of routine
ConocoPhillips training.

(Target 7.3)

Responsibility : Environmental and Safety Group
Timing : ongoing
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Environmental Management System

26

27

29

30

28

Maintain the register of current environmental legislation relevant to the

company.

(Target 8.1)

Responsibility : Environmental Group
Timing : ongoing

Environmental awareness training for site personnel:

Continue to increase personnel understanding and awareness of environmental
issues relevant to site operations

(Target 8.4)

Responsibility : Environmental Group, Human Resources. all Dept Training
Timing : ongoing

Prepare a Pollution Emissions Register (PER) in accordance with IPPC Licence
conditions and EPA guidelines.

(Target 8.5)
Responsibility : Environmental Group
Timing : ongoing annually

Prepare an Annual Environmental Report as per conditions defined in the IPPC
license. The AER will cover all operations from January to December and will be
submitted annually by March of the following year.

(Target 8.6)

Responsibility : Environmental Group
Timing : ongoing annually

Maintain the site programme for ensuring the availability of environmental
information to the public.
{Target 8.7)

Responsibility : Environmental Group
Timing : ongoing
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This section reports on progress to the year 2010 on the EMP.
A project summary is presented in tabular form betow and a brief report is also given on

individual projects,

Targeted area: Emissions to Waler

Project Brief Completion date Status Comments
number description 2010
| continue effluent ongoing complete | ongoing
monitoring programme for 2010
2 toxicity study of Q3 2010 complete | annual study
effluent for 2010
3 Effluent screening Q32010 complete | annual study
for 2010
Targeted area: Emissions o Atmospliere
Project Brief description Completion Status Comments
Number date 2010
4 SOz & NO2 monitoring — ongoing complete
coniinue site programme for 2010
5 SRU operation — ongoing Ongoing | included in refinery
maximise performance criteria
6 NOx emission reduction ongoing Ongoing
from specified sources
7 flare usage — minimise ongoing Ongoing | included in refinery
performance criteria
8 fugttive emissions — ongoing Ongoing
reduction opportunities
9 road loading & storage ongoing Ongoing
operations as per Permit
10 monitor local weather ongoing complete | data obtained from
conditions for 2010 | Met Eireann &
Onsite station
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Targeted aren: Solid Waste Projects

Project Brief description Completion Status Comments
Number date 2009
12 Maintain Waste Mgt ongoing complete
Records for 2010
13 register of waste disposal ongoing complete
contractors - maintain for 2010
14 waste segregation / glass/tins complete paper, bulbs,
recycling opportunities added. batteries, toners,
Canteen fooed metals recycling
wastes now
segregated
Targeted area: Surfuce and Ground Water Protection
Project Brief description Completion Status Comments
Number date 2010
16 surface & groundwater ongoing complete
monitoring programmes for 2010
Targeted area: Noise
Project Brief description Completion Status Comments
Number date 2010
17 noise survey ongoing complete Day & night time
annually for 2010 noise levels at site
boundary below
stipulated levels in
IPPC Lic.
Targeted area: Other Environmental Impact Issues
Project Brief description Completion Status Comments
Number date 2010
18 Agency charges to be paid ongoing complete
for 2010
19 other annual charges to be
paid (herd monitoring etc) ongoing complete ]
20 enviconmental liabilities ongoing complete
risk assessment & for 2010
financial coverage
22 Energy Audit ongoing | ongoing
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Targeted area: Emergency Response Projects

Project Brief description Completion Status Comments
Number date 2010
23 emergency response ongoing complete document is
procedure — maintain & reviewed on a
update as necessary regular basis
24 otl spill contingency plan ongoing complete document fully
— maintain & update as updated in 2010
necessary
25 training exercises ongoing complete Table top exercise
and field exercise
completed in 2010
Targeted area: Environmental Managenient System
Project Brief description Completion Status Comments
Number date 2010
26 environmental legislation ongoing complete
register — maintain for 2010
27 EMS —~ develop & Q22011 in progress | in progress with new
implement corporate guidelines
28 environmental awareness ongoing complete
training
29 PER - prepare for 2010 Q12011 complete
for2010 |
30 AER - prepare for 2010 Q12011 complete
for 2010
31 public access system to ongoing complete all new material for
site environmental info - for 2010 | 2010 added to Public

maintain

Files
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EMP Ongoing IPPC Requirements Reports
1 - Effluent monitoring programme

The effluents at designated moniloring points have been sampled and analysed at the
required time intervals during 2010. Results of this monitoring have been submitted to
the EPA as part of the quarterly reports from the refinery site.

Status: project comptete for 2010, monitoring programme will continue on a routine basis

2 - Effluent Toxicity Study

Effluent toxicity studies were undertaken in 2010 as per Licence requirements. Results
are reported in the AER for 2010.
Status: complete for 2010. The work will be repeated annually.

3 — Effluent Performance — European Benchmarking

Effluent quality information has been submitted to CONCAWE in 2009 for inclusion in a
comparative study of European Refineries Liquid Efffuent Standards.

The next round of data correlation by CONCAWE began in Jan 2009 to cover
performance in 2008-2009. Data has already been submitted by the refinery for this
round.

Status: complete, will be repeated as requested by CONCAWE.

4 — 8O, and NO; monitoring programme

A full programme of SO, and NO; monitoring has been carried out in 2010. Full reports
are made to the EPA on the results of this monitoring on a quarterly basis.
Status: complete for 2010, monitoring programme will continue on a routine basis

5 — CO monitoring programme

Continuous monitoring of stack CO emissions is now in place on a number of stacks
accounting for ca. 80% of site fuel consumption. Alarms have been incorporated to give
immediate indication of high-level events and enable prompt intervention. Stack
monitoring has also been carried out at stack sampling points using portable monitoring
equipment.

Status: complete for 2010. Monitoring will continue on a routine basis.

6 — maximise SRU operation

SRU performance data is included in the weekly Refinery Performance Meelings to
ensure ongoing monitoring and review. SRU performance data has been submitted to the
EPA on a quarterly basis in 2010,

Status: complete for 2010, to continue on a routine basis
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7- Flare usage

Flare operations data have been included in the weekly Refinery Performance Meetings
to ensure ongoing monitoring and review. Flare data have been submitted to the EPA on
a quarterly basis in 2010.

Status: complete for 2010, to continue on a routine basis

8 — Fugitive emissions of VOCs — identify and quantify

A full assessment of fugitive hydrocarbon emissions has been made as pact of the PER
for the refinery site. Each source has been quantified.

A number of measures are in place to counteract such losses, eg Vapour Recovery Unit at
Road Loading Terminal, floating roofs on storage tanks, and secondary seals on floating
roof storage tanks.

Fuel and loss performance is monitored on site on a daily and weekly basis thus, any
deviations are noted and appropriale action can be taken so that unaccounted losses are
minimised.

Status: to continue on an ongoing basis

9 — Road Loading and storage to operate as per current Permit

Monitoring of emissions at the Road Loading Terminal are performed on a quarterly
basis and submitied to the EPA as required. On expiry of the present permit, No V000-
04, a new permit was applied for and granted in 2010 under registration No V0Q01-05.
This new permit will be in effect from 31/12/2010 to 31/12/2013.

Status: work complete for 2010. Monitoring will continue on a routine basis.

10 — Weather Counditions Monitoring

As agreed with the EPA the refinery uses data from Met Eireann at Roche’s Point
Meteorological Station as an alternative to operating a weather station on site. 1n 2009 a
fully functional weather station was installed onsite.

Roche’s Point is within 2 km of the refinery.

Statvs: this work is complete for 2010. It will continue on a routine basis,

11 — Waste Management Record

Waste material, both hazardous and non-hazardous, leaving the refinery site is tracked
and recorded as per Condition 7 of the site IPPC Licence. Full records are kept and
archived in compliance with current legislation. A summary of waste leaving the site
during 2009 is provided in this AER.

Status: complete for 2010. Waste tracking will continue on a routine basis.
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12— Register of Waste Disposal Contractors

A register of Waste Disposal Contractors operating for the refinery is continuously
maintained and updated. No waste contractor may remove waste material from site until
added to the register of Waste Disposal Contractors.

Status: complete for 2010. Will continue on a routine basis.

13 — Management of on-site waste

Since some waste materials cannot be disposed of immediatety, specific areas for the
storage of such “wastes-awaiting-disposal” have been designated. These are documented
in the new Site Waste Management SOP. Chemical waste, scrap metal, asbestos waste,
sulphur cake, C & D waste all have specific “awaiting disposal” areas as do segregated
waste streams such as waste paper, batteries, fluorescent tubes etc.

Status: complete for 2010, ongoing

14 — Waste segregation and recycling

A number of waste streams are segregated on-site to enable them be recycied. Included
are: batteries, fluorescent tubes, scrap metal, paper, aluminium cans and sulphur-cake,
Computer parts, cartridges and toners are also now segregated and sent for recycling. C
& D material is segregated to a defined area and stored for future re-usage as per Licence
conditions.

Status: complete for 2010

15— Groundwater and surface water monitoring programmes

The programme for monitoring and sampling of surface and ground water has been
continued in 2010. Results on surface water have been routinely submitted to the EPA as
part of the quarterly reports from site. Ground water monitoring results are presented in
this AER.

Status: complete for 2010 Will continue on a routine basis.

16 — Residuals Management Plan

An external consultancy agency was commissioned to draw up a detailed, costed plan for
decommissioning part of or all of the refinery site. This report has been submitted to the
EPA in July 2002, The Plan has been reviewed in 2009 and remains in place.

Status: complete
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17 — Agency Charges

The annual cost of monitoring the ticensed activity has been paid to the EPA for the year
2010

Status: complete

18 — Other annual charges

The annual charge for the Herd Monitoring Programme has been paid to the EPA.

Status : complete

19 — Financial Provision for Environmental Liabilities

Following an Environmental Liabilities Risk Assessment, financial provision has been
made to cover potential risk from environmental liabilities.

This has been reviewed in 2010 and remains in place.

Status : complete

20 — SRU : future operations

Production of lower sulphur content diesel will have an impact on the operations of the
SRU. Il ts planned to replace the existing SRU with a new unit. This project is to be
reviewed.

Status: The SRU is to be replaced in Q4 2011 with an amine acid plant. Construction of
this plant is to start in Mar. "11.

21 - Maintain Emergency Response Procedure

A documented Emergency Response Manual has been in existence for many years at the
refinery. The document addresses foreseeable emergency situations, which could arise on
site. Provision for minimising the effects of any emergency on the environment is an
integral part of these procedures, by ensuring that emergencies are brought under control
as soon as possible, It is reviewed on a regular basis and issued to all departments on site.

Status: complete. ongoing review.,

22 — Q1] Spill Contingency Plan update

A documented Oil Spiil Contingency Plan is in place at the refinery to cover oil spill
emergency situations. This document has been reviewed, updated and reissued in 2008.

Status: complete. ongoing review.
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23 — Training exercises

A major oil-spill exetcise was performed during 2010 involving refinery personnel, Cork
Harbour authorities and Cork County Council,.

Further exercises wiil continue on an ongoing basis
24 — Maintain a Register of Environmental Legislation

In order to ensure full compliance with environmental legislation, a Register of ltish and
European Environmental Legislation relevant to the refinery has been compiled. This
Register has been reviewed and updated in 2010.

A tracking system is in place in conjunction with IBEC, the Irish Business Employers
Confederation, to ensure refinery compliance with this Licence requirement.

Status: complete for 2010 — ongoing review

25 — Develop and implement an Environmental Management System

Many elements of an EMS already exist in site procedures. The coordination of these and
other procedures as required, into a formal management system is the goal of this project.
The initial stages, development of a company Environmental Policy and implementation
of an EMP had been implemented in 2002. Further EMS progress was carried out in 2003
in conjunction with ConocoPhillips corporate HSE systems and requirements. The
system was audited as part of a Corporate Audit Exercise in 2004 and found to be in
compliance with the requirements of the company.

Status: complete - an EMS is now in place to conform with company standards
commitment to ongoing compliance will continue on a permanent basis

26 — Environmental Training and Awareness

Aside from the technical training necessary for each individual job category on site,
tfraining in Health and Safety issues has always been a priority at the refinery. Each new
employee participates in a Safety Induction course and external contract workers are also
given a safety briefing before being allowed to work on site. Environmental issues, e.g.
waste water treatment & nuisance odour management, have now been integrated into this
exisling system.

Training for site personnel with respect to major oil spill emergencies has been described
in Project 43.

Status: complete for 2010. Environmental training was provided to a number of new
personnel during the year.

27 — Preparation of a Pollution Emission Register

A Potlution Emission Register has been prepared for 2010 and is included in this AER.
The potential pollutant that has been tracked is Hydrocarbon material, since that, by the
nature of refinery business, is the major potential pollutant from site.

Status: complete for 2010. This work will be performed annually.
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28 - Preparation of an Annual Environmental Report

This document is the 7th Annual Envirenmental Report for the refinery site. It has been
developed in compliance with Condition 2.9.2 of the IPPC Licence and with due regard
to the document “Integrated Pollution Control Licensing - Guidance Note for: Annual
Environmental Report” as issued by the Environmental Protection Agency.

Status: complete for 2010. This work will be repeated annually.

29 — Publi¢c Access to Environmental Data

A system to allow for public access to refinery environmental data has been implemented
in 2001 and has continued in operation since then. All relevant documentation is added
to the Public File as it becomes available according to site procedure.

Status: complete for 2010

30 - CO2 Emissions Programme

All CO2 emissions are monitored and reported as part of our GHG License [E-GHGO13-
04 and the requirements of our Monitoring and Reporting Plan 2008-2012. Verification
of our 2010 data has been conducted and surrender of allowance is due to be conducted
before 31 March 2011.

Status: Complete for 2010
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Section 2b The Environmental Management Programme
- Schedule of Environmental Objectives and Targets

This section details the company’s Environmental Management Programme (EMP) for

2007 - 2010.
This Environmental Management Programme is submitted in compliance with Condition

2.3.1 of the Integrated Pollution Control Licence and forms the basis for management of
environmental issues.
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Environmental Management Propramme

Overview

The environmental impact potential of refinery processes is categorised under the
following headings:

1.0 Emissions to Water

2.0 Emissions to Air

3.0  Solid Waste

4.0  Surface and Ground Water Quality
5.0 Noise

6.0 Other Environmental Impact [ssues - Including
»  Resource conservation
e  Energy Reduction

Closely related to these issues are
7.0  Emergency Response
and

8.0 Environmental Management System

Company strategy in developing long term environmental performance objectives and
targets was, therefore, to consider each of areas | to 6 and to assess these in terms of
monitoring, control, reduction and improvement,

Company goals have been documented for each of the above areas and environmental
projects will be undertaken as appropriate to ensure that the refinery site is at all times
achieving these goals.
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Environmental Goals

Emissions to Water

e No specified emission to water will exceed the emission limit values sel out in
Schedule 2 of the [PC Licence.

e No other emissions to water of environmental significance will occur.
o Alj operations on site will be carried out in such a manner as to ensure that no
water emissions result in any significant impairment of, or interference with the
environment or amenities beyond the site boundary.

Emissions to Air

e No specified emission to air will exceed the emission limit values as sel out in
Schedule 1 of the tPC Licence.

e No other emissions of environmental significance to the atmosphere will occur,
e All operations on site will be carried oul in such a manner as to ensure that no air
emissions or odours result in any significant impairment of or interference with
the environment and amenities beyond the site boundary

Solid Waste Management

o Disposal or Recovery of waste will take place only as specified in the IPC Licence
and in accordance with the appropriate local and European legislation.

o Minimisation of waste generation will be a continuous focus of company effort.

o All relevant Safety Legislation regarding Waste Disposal or Recovery will be
implemented at all times.

Surface and Ground Water Protection

¢ No potentially polluting substance witl be permitted to discharge to off-site surface
waters or off-site storm drains.

e No potentially polluting substance will be permitted to discharge to ground or
groundwater under the site.
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Noise

» Activities on site will not give rise to noise levels off site, at any noise sensitive
location, which exceed those limits set out in the IPPC Licence for the refinery.

e All operations on site will be carried out in such a manner as to ensure that no
impairment due to noise of the environment and amenities beyond the site boundary
will accur.

Energy Conservation & Resource Conservation

e The total energy requirements / usage are to be tracked and audited to identify areas
of wastage. Full records of all energy used and energy use reductions are to be {ully
documented.

® A procedure is to be in place to identify all resource use and programmes initiated to
minimise all resource use.

Emergency Response

¢ Emergency response capability will be in place at all times to ensure that the Refinery
can quickly and adequately respond to any emergency situation, which might arise on
site. Response procedures will be fully documented.

Environmental Management System

e [Environmental issues will at all times be managed in accordance with [PPC
requirements and local tegislation.

» A site-wide, system for co-ordination and management of environmental issues will
be implemented on site.
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EMP Projects

1 Replacement Sulphur Recovery Unit

As per condition 5.13 of the site IPPC licence COPI must assess options for the
abatement / reduction of ammonia emissions from the sulphur recovery unit..

In Q4 2010 the refinery was granted permission & resources from its American parent
company to replace the sulphur recovery unit with an amine acid plant. This will
completely eliminate ammonia emissions.

Responsibitity : Technical Dept- projects
Timing: Construction starl Q1 201
Completion: Q42011

Commissioning Dec 201 1.

2 Boiler IFeed water Treatment

Installation of a Boiler feedwater demineralisation plant to reduce fuel & water
consumption of the boilers by 20%

Responsibility:  Technical Dept- projects

Timing: Complete — demineralisation plant constructed, commissioned and in
operation

3 Energy Reduction Project
An engineering and cost study is to be carried out on an overall improvement in the

energy efficiency of certain process units. This should lead to a significant reduction in
overall plant energy consumption. F801/802 additional tubes in convection section.

Responsibility:  Technical Dept- projects

Timing: Front end engineering at an advanced stage.
Completion: Completed Q3 2009

4 Biofuels Production

Bio diesel is lo be produced to an EN 590 standard road diesel. This will be carried out
using our existing Hydrotreater. The production of bio gasoline using imported ethanol as
a blend stock is to be engineered. This will involve upgrading our slorage and emergency
response facilities.
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Respensibility:  Technical Dept- Projects

Timing: Complete Q1 2010

5 Road culverts
Ongoing programme of excavation and inspection of buried pipelines where the cross
under access roadways. Involves the construction of a re-enforced concrete culvert and

removable slabs to allow ongoing pipeline inspections.

Timing: Front End Engineering Stage Ongoing
Completion:  One culvert 1o be completed annually.
Status end 2010: 2 road culverts remain to be constructed.

6 Groundwater data base

All information contained in groundwater monitoring reports dating back to 2000 to be
mcorporated into an electronic database which will allow better interrogation and
trending of available data. All new groundwater survey data will be added to the data
base on an ongoing basis.

Timing: 2007
Complete for 2010

7 VOC reduction on tankage
Tank roof leg sleeves to be fitted to tankage as and when floating roof tanks become
available. Trialling of guide pole sleeves to be carried out to establish the reliability of

design.

Timing; Guide pole sleeve trial 2009 — postponed to 2011 as advise suggests
present available sleeves lack durability.
Completion: Roof leg sleeves ongoing.

8 Water re-use study

Carry out investigation and subsequent engineering works to establish the viability of
reusing water effluent and groundwater in specific refinery services. This would fead to a
reduction in overall {reshwater consumption.

Timing: Design and engineering Q2 2009
Completion: Q3 2010
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9 Metering improvements on main fuel gas system
Improve overall meter accuracy of main fuel gas metering systems. This is to be achieved
by replacing all orifice plates with certified units, improvements to DCS calculations,
improveiments fo gas main system etc.

Timing: Design and engineering Q3 2008. Complete

Completion:  Completed Q3 2009

10 Water management at western end of site
Engineer and install improved surface water and groundwater management systems at the

western end of the site.

Timing: Desigh and engineering Q2 2008
Completion: Q3 2008. Complete

11 Tankage maintenance programme
An ongoing maintenance prograimine of storage tanks will lead to an overall

improvement in mechanical integrity of product storage tanks.

Timing: Design and engineering Q2 2008
Completion: Ongoing

12 Replacement of Sub 2 and Sub 3 oil filled circuit breakers.

A programme for the replacement of all oil filled circuit breakers is planned to reduce the
safety risks associated with these units but to also efiminate the need for oil changes and
subsequent generation of waste oil for disposal.

Timing: Design and engineering Q3 2008
Completion: Complete Q1 2010

13 Improvements to C 201 A/B gas combustion & control system
Replacement of the propane mixing valves with improved design carburetiors will lead 1o
a reduction In gas consumption and reduced NOx emissions.

Timing: Design and engineering complete.
Completion: Complete Q3 2009

14 PECO Filter piping modifications.

The drain piping from the PECO filters is 1o be modified such that product being drained
will no longer be directed to the oily water sewer. The discharge witl be diverted to the
close drain header for direct recovery

Timing: Design and engineering complete.

Completion: Q3 2008. Complete
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15 Replace Non Permeate OP Meter
The single orifice plate meter measuring non-permeate gas flow to the CHP is unable to

meet the accuracy levels required in our GHG reporting structure. This meter needs to be
changed to a more accurate meter type capable f meeting +/- 1.5 % accuracy.

Timing: Design and engineering complete.
Completion: Complete Q4 2009.
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Emissions to atmosphere have been routinely monitored during the year 2010 as per
Schedules 1(i) and 1(ii) of the company’s IPPC Licence and having regard to Licence
Conditions 3 and 5. Reports on these emissions have been submitted to the EPA as

required, at the end of each calendar quarter.

A summary of the information contained in these reports is given below in tabular fornat,

Parameter Unit Licensed Q1 Q2 Q3 Q4
level average | averapge | average | average
SO, kg/h 245 116.48 45.14 72.32 71.48
NO; process kg/h 98.7 * 76.34 79.07 72.98 54.05
NO; engines kg/h 130 26.48 25.59 14.45 16.24
CO kg/h 24 - - - -
NH, kg/h 8.5 0.16 0.16 0.16 0.16
¥ Swum of total licensed stack levels
Parameter Unit Licensed level 2010 Compliance
SOy kg 2,152,080 665.957 100%
NQO, process kg 866,981 616314 100%
NO; engines kg 1,141,920 180499 100%
CO kg 210,338 194010 100%
NH; kg 74,664 1402 100%
COy 1 310127.0

SO; and NO; values are obtained by calculation from daily operational data. CO, is
calculated from fuel usage and flared gas.
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Emissions to Water — Summary

Emissions to water have been routinely monitored during the year 2010 as per Schedules
2(1) and 2(ii) of the company’s IPPC Licence and having regard to Licence Conditions 3
and 6. Reports on these emissions have been submitted to the EPA as required, at the end

of each calendar quarter,

A summary of the information contained in these reports is given below in tabular format
and subsequently presented in total mass format.

Skimpond Effluent, SW1

Emissions to sea

Parameter Unit | Licensed level Q1 Q2 Q3 Q4
averapge | average | average | average
pH pH unit 6.0-9.0 7.2 7.2 7.3 7.1
Sus. Solids mg/l 60 15.6 10.3 7.3 4
Hydrocarbons mg/} 50 4 6.1 4.8 5.7
BOD mg/l 150 78.6 52.6 22.33 79.5
COD mg/l 450 135.33 111.0 81.33 115.0 |
TDS mg/] --- --- - --- ---
Ammonia mg/l 20 12.26 5.9 8.6 1.8
Phenols kg/l 1 0.143 0.208 0.234 0.119
Hg mg/] 1 0.00012 | 0.0002 0.0001 0.0001]
Cd mg/] 0.05 0.0004 0.0004 0.0004 0.0002
Zn mg/] 0.5 0.039 0.056 0.049 0.056
Total heavy mg/1 ] 0.233 0.080 0.015 0.03
metals |
Parameter Unit Licensed level 2010 total

Volume m’ 4 380 000 619594
pH pH unit 6.0-9.0 7.2
Suspended Solids kg 262 800 6083
Hydrocarbons kg 219000 3160
BOD kg 657 000 34,923
CcOoD kg 1 971 000 68279
Total Dissolved Solids kg == ---
Ammonia kg 87 600 4726
Phenols kg 4 330 <112
Hg kg 43.8 <0.084
Cd kg 219 <0.023
Zn kg 2 190 <3.61
Total heavy metals kg 4 380 <2478

The above monitoring results show

a general improvement on 2009 results, when the

mass emissions are compared. This is a result of ongoing improvements to the waste

water treatment facilities.
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Fmissions to sea

Ballast Water effluent is generated by the unloading of ballast water from ships mooring
at Whitegate. Ballast water is stored in site tanks, settled, skimmed to recover oil content
and released in batches. Licensed flow rates of 6000m’/day during usage are used to

obtain the yearly equivalent licensed level.

Reports on these emissions have been submitted to the EPA as required, at the end of
each calendar quarter. A summary of the information contained in these repotts is given
below in tabular format and subsequently presented in total mass format.

Parameter Unit Licensed Q1 Q2 Q3 Q4
level average | Average | average | average
pH pHunit | 6.0-9.0 Note | Note | Note |
Suspended Solids mg/ 30
Hydrocarbons mg/l 40
BOD mg/l 25
COD mg/| ---
Phenols mg/l ]
Total heavy metals | mg/l J
Parameter Unit Licensed level 2009 total
Volume m’ 2 190 000 Note 1
pH pH unit 6.0 -9.0
Suspended Solids kg 65 700
Hydrocarbons kg 87 600
BOD kg 54 750
COD kg ---
Phenols kg 2190
Total heavy metals kg ---

Note 1: No ballast water was discharged at SW2 in Ql, Q2, Q3 &Q4 in 2010. From the

end of February 2006 onwards all ballast water was diverted to the Waste Water

Treatment Plant and subsequently discharged via SW1.
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Non-Compliances

During 2010 there were no non-compliances, with the conditions of the IPPC licence, in
the emissions to water
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Effluent Toxicity

In September 2010, an undiluted refinery skimpond effluent, SW1, was tested for toxicity
to selected marine species. The analysis was camried oul at the Enterprise I[reland
Laboratories in Shannon, Co. Clare.

Microtox studies on the sample indicated toxic unit values for the effluent of between
<3.1 1o <2.2 toxic units. Species used were Vibrio fisheri and Tisbe battagliai. The full
results of the study are presented in the following pages.

Effluent Screening for Organic Compounds

Effluent screening for organic compounds was carried out on a sample of undiluted
effluent from the refinery skim pond outlet, SW1 during 2010.

Testing for a full selection of chemicals relevant to trade effluents was carried out by
National Laboratory Services of the UK Environment Agency

The results of this testing is also presented in the following pages.
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TOXICOLOGICAL ANALYSIS REPORT Form No.: ToxF035-1 Yer 2.1

TEST RESULTS

Customer: ConocoPhillips

Customer sample description: Final effluent, 14.09.10
ToxX. Ref, No.: 10T109
Test Date: 15.09.10 - Tisbe battagliai

16.09.10 - Vibrio fischeri

Test Results

Test Parameter Concentration | Toxic Units 959% Method of

% vol./vol. Confidence | Calculation

Limits
% vol./vol.

48 h LCsp to >32 <3.1 n/a n/a
Tisbe battagliai
15 min ECg to >45 <2.2 n/a n/a
Vibrio fischeri
30 min ECsq to >45 <2.2 n/a n/a
Vibrio fischeri

Comments:

48 h LCsq to Tisbe battagliai

No mortality occurred at 32% vol./vol.
15,30 min ECsy to Vibrio fischeri

Less than 28% light inhibition occurred at 45% vot./vol.
- compared o the control.

Test Method(s): (see Appendix on back of page 3)
Method 3: Tisbe battagliai
Method 2; Vibrio fischeri

wiww.anterprise-ireland.com
S:\RHernan\2010\10T109.doc Page 2 of 3



cHANNEN ENTERPRISE
S IRELAND

\;I‘OXICOLOGICAL ANALYSIS REPORT Form No.: ToxF035-2 Yer 2.2

SAMPLE INFORMATION

SATL Customer Other

Sampled by: =

Collected by: v
Tox Ref. No. 107169
Sampling procedure n/a
Date of analysis 15.09.10
Storage conditions (°C) 343
Temperature (°C) 19.1
pH (at 19.2°C) 7.4
Dissolved oxygen {mg/I) 6.9
Dissolved oxygen 75
(% saturation)
Conductivity (uS/cm at 25°C) 1109
Salinity (ppt at 20°C) <1

www.enterprise-ireland.com
S:\RHerran\2010\10T109.doc Page 3 of 3




Toxiclty Test Methods and Procedures

1. Freshwater Crustacean
Method 6.1 based on ISO 6341:1996/Cor.1:1998: ‘Water quality ~ Determination
of the inhibition of the mobility of Daphnia magna Straus (Cladocera, Crustacea)

- Acute toxicity test’

2. Marine Bacterium

Method 6.2 based on BS EN ISO 11348-3:1999: ‘Water quality - Determination of
the Inhlbitory effect of water samples on the light emission of Vibrio fischeri
{Luminescent bacteda test) — Part 3: Method using freeze-dried bactera’

3. Marine Copepod
Method 6.3 based on ISO 14669:1999: 'Water quality - Determination of acute

lethal toxicity to marine copepods (Copepoda, Crustacea)’

4, Marine Algae -
Method 6.4 based on IS0 10253;2006: ‘Water quallty - Marine algal growth
inhibition test with Skeletonema costatum and Phaeodactylum tricormutum’

5. Freshwater Algae
Method 6.5 based on 1SO 8692:2004 : *‘Water quality - Freshwater algal growth
inhibition test with unicellular green algae’ [Pseudokirchneriella subcapitata]

6. Freshwater Plant
Method 6.6 based on ISO 20079:2005: 'Water quallty - Determination of the
toxic effect of water constituents and waste water to duckweed (Lemna minor)

Buckweed growth inhlbition test’

7. Marine Fish
Method 6.7 based on QECD 195%2: Guideline 203: - *Fish, acute toxicity test’

8. Freshwater Fish
Method 6.8 based on OECD 1992: Guideline 203: ~ ‘Fish, acute toxlcity test’

9. Estuarine Crustacean
Method 6.9 based on MAFF SOP No. BEG/030;1996: ‘Brown Shrimp (Crangon
crangon) 96 h acute toxidty for liquid effluents and wastes’

10, Marine Amphipod
Method 6,10 based on ICES, No. 28, 2001: 'Biological effects of contaminants;

Corophium sp. sediment bloassay and toxiclty test’

11. Eluate Generation
Procedure 4.7.8. "Eluate Generatlon” based on DIN 38 414 part 4, 1984; ~
*Sludge and Sediments (Group S) - Determinatlon of leachabllity by water (S4)
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Report ID - 20022747 - 1 0734
Batch descripton: Annual Screening Analysis
Dan Callanan
ConocoPhillips Whitegate Refinery
Whitegate
Midleton
County Cork
Dear Dan
Please find attached the resudis for the batch of samples descnbed below,
Samgples Registered on: 20-Aug-2010
Results for Batch Number 20022747
Your Purchase Order Number. 4513889812
You will be invoiced shortly by our accounts departiment
If we can be of further assistance then please do not hesitate to contact us.
Yours sincerely
) - ) F- — -ﬁk
Wiillam Fardon
Customer Services Team Leader
Tal (01133 231 2177
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- y Final Report

2 VI i

Report ID - 20022747 - 1 07¢.

Reporied an”

Batch description: Annual Scraening Analysis 09-Sep-2010
Client: ConocoPhillips Whitegate Refinery Project:  Annual Testing
Foider No: 001405331 Sampledon:  18-Aug-10 @ (Time not supplied)
Comments:  ANNUAL SCREENING
Quote No: 5527 Matrix:  Trade to receiving waters
Analyte Result Uinits MRY  Accred  LabiD Testcode
Calcium, Dissolved B26 mg/l 1 UKAS  NM 37
123TriClBenzene <0.200 ug/! 001 UKAS  NM 848
124TriClBenzene «0,200 ugf! e.01 UKAS  NM 848
136TriCIBenzene <0.200 ugf 0.01 UKAS  NM 848
Aldrin <(0.0200 ugh 0.001  UKAS  NM 848
cHeplachfor epoxide <0.08C0 ugi 0.003  UKAS MM 848
CDE -pp <0.0200 ugil 0001 UKAS  NM 848
DDT -pp <0.0200 ugl 0.001  UKAS  NM 848
Dieldrin <(.0200 ugi 0007 UKAS  NM §48
Endosulfan A <0.400 ug 0001 UKAS  NM 848
Endosuifan 8 <0.0600 ugd 0002 UKAS  NM 848
Endrin <0.0800 ug/ 0003 UKAS NM 848
HCH -aiptra <0.0600 ugh 0003 UKAS  NM 548
HCH -beta <0.0600 ugh 0003 UKAS WM 848
HCH -gamma <0.0800 ught 0.003  UKAS NM 848
Heptachlor <0.0800 ugi 0.00f  UKAS  NM 848
Hexachlorobenzene <0.0200 ugfl 0001  UKAS  NM 848
Hexachlorobutadiene <0.0600 ug/ 0.003  UKAS NM 848
Isodrin <0.0200 ugi 0.001  UKAS  NM 848
PCB 028 «0.0200 ugl 0.00f  UKAS  NM 848
PCB 052 <(.0200 tgh 0001 UKAS  NM 848
PCB 101 <(.0200 ugh 0001 UKAS  NM 848
PCB 118 <0.0400 ugi 0001  UKAS  NM 848
PCB 138 <0.0200 ugh 0001 UKAS  NM 848
PCB 153 <0.0400 ugfl 0001 UKAS  NM 848
PCB 180 <0.0400 ugfl 0001 UKAS NM 848
TDE -pp <0.0800 ugl 0.001  UKAS  NM 848
tHeplachlor epoxide =<(Q.0600 ug/l 0003 UKAS NM 848
Trifluralin <0.400 ugf o.02 UKAS  NM B48B
B(b)fluoranthene <0200 ug 0.01 UKAS  NM 852
B(ghi)perylene <(0.200 ugh 0.01 UKAS  NM 852
B{k}fluoranthene <0200 ugf! 0.0t UKAS  NM 852
Fluoranthene =0.200 ugh 0.01 UKAS NM 852
Indeno123cdPyrene <0.200 ugf o.o1 UKAS  NM 852
1,2-Dichlorcethane <1.00 ugh 0.1 UKAS N 54
1,2-Dimelhylbenzene - {o-Xylena} 40,2 ug 0.1 UKAS NM 64
Benzene 2.89 ug 0.1 UKAS NV 54
Carbon letrachloride - {Tetrachloromethane} <0100 ugdl o1 None NM 54
Chloroform - {Trichloromethane} 0.365 ugh 0.1 UKAS MM 54
DiMeBenzene 13+14 311 ug/ 02 UKAS NM 54
Toluene :- {Methylbenzene} <2.00 ugfl 0.1 UKAS NM 54
Trichloroelhylene - {Trichtoroethene} <0100 ugf a1 Mone NM 54
MLS Leeds MLS Llanz WLS Romrcham MES Starcnss / N
Ciyrrpe Hese FPeryie: ot Meedow Lona Stzpiawe Meount ENVIRONIMENT
Gelterg Lave Vo Peryle Lane Mollingham Siaicross AGENCY
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y Final Report

— T —

Report ID - 20022747 -1 0754
Reported on’

Batch descnption: Annual Screening Analysis 09-Sep-2010

Method Description Summary for all samples in batch Number 20022747

Testcode Method Reference and Description

37 SX M ICPCES Rouling or NM M ICPOES - Metals - filtered; acid digesled; determined by
ICPOES
54  SX O VOLATILES 1 or NM O Volatiles - VOCs - determined by HS-GCMS
848  8X O OCP - OCPs, PCBs - solvent exlracted; determined by GCMS (SIM)
852  8X O PAH - {speciated) - solvent extracted; determined by GCMS

Mark Gale
Laboratory Site Manager

Alb repuling binits quaten are lhose achievaile fof cieap samples of e reievant mailnx Mo allowance 13 made for inslances when dlulions are
necessary owing to Ihe nalure of the sample of insulflic:ent volume of the sample being available. In these cases higher reporing lrls may be
quoted ard will be above lhe MRY

Sold sample resulls are deterrmned on a “dued” sampte rachon excepl (or parameters wheie 1he method descrplion idenhiles that “as recewed”
sample was used

Flezse note ail samples will be relained for thidy worlany days aRet reporing unless othenwise agreed wilh Custemer Sericas

ey 10 Accreditation. UKAS = Melhoteolegy accrediled (o iISONEC 170252065, MCertS = Methodology acciedhled o MCeAS Pedormance Standarg

for lesling of soils, none = Melhodelogy not accrediled
Key to Lab 1D LE = Leeds, LL = Usnell, MM = Notlingham, S$X = Starcross, SC = SulConuracled culside NLS, FI = Field Dala, NLS = Caleulzled

END OF TEST REPORT

NLS Leecs WLS Llangi NLS Momsngram NLS Starcross a7
o H Po-fs tian tMzzdna larg roptave Mol ENVIRONMENT
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ConocoPhillips Whitegate Refinery Annual Erviropmental Report 2010

Surface Water Discharge — Summary

Surface water discharges {rom the refinery site have been routinely monitored during the
year 2010 as per Schedule 4(i) of the company’s IPPC Licence and having regard (o
Licence Conditions 3 and 9.1. Reports on these emissions have been submitted to the
EPA as required, at the end of each calendar quarter.

A summary of the information contained in these reports is given below,

Surface Water Discharge Point ~White Bay Discharge

Parameter Unit Q1 Q2 Q3 Q4
Average | Average | Average | Average
pH ~_pH unit 7.4 7.4 7.7 7.43
[ BOD me/l <4 <40 3.3 3.33
| Total Ammonia mg/l 0.1 <0.1 <0.1 0.20
Total Nitrogen mg/] 3.0 1.9 1.07 1.60
Conductivity uS/em 478 463 448 450
Total Petroleum mg/l <0.01 0.075 0.716 0.01
Hydrocarbon J

Surface Water Discharge Point — Driscoll’s Drive

Parameter Unit Q1 Q2 Q3 Q4
Average | Average | Average | Average |

pH pH vnit 7.2 7.2 7.2 7.1

BOD mg/l 7.3 <4.0 3.7 3.5

Total Ammonia mg/l 0.5 0.9 0.3 0.43

Total Nitrogen mg/ <1.0 1.0 <1.0 1.35

Conductivity uS/em 51) 549 531 495
Total Petroleum mg/1 0.05 0.14 0.064 s
Hydrocarbon Ref O 4

report

The following reports detail results of surface water monitoring undertaken in March &
QOctober 2010



WYG Ref: CE06673/SW/Mar2010

Mr. John O'Keeffe,

Environmental Lead,

ConocoPhillips Whitegate Refinery Ltd.
whitegate,

Co. Cork.

28 June 2010
Re: IPPC Bi-annual Surface Water Monitoring - March 2010

Dear John,

ConocoPhillips Whitegate Refinery (COP) retained WYG Environmental and Planning (Ireland) Ltd. (WYG) to
undertake bi-annual surface water quality surveying of their oil refining facility located at whitegate, Co.
Cork. This round of surface water monitoring was completed in March 2010 and is the first of two surface
water quality surveys scheduled in 2010, The second round is scheduled for October 2010, The surface
water monitoring was in compliance with Condition 9.2 and Schedule 4(ii) of the company’s Integrated
Pollution Prevention Control (IPPC) licence, Register No P0266-01. This report is submitted as part of the
March 2010 WYG groundwater bi-annual report.  The report conditions from the WYG groundwater report
apply also to this report.

There are two water courses on the COP Whitegate site — the Driscoll Drive stream and the Gianagow
Stream as presented in Figure 1. Both are sampled as part of the bi-annual monitoring.

Priscoll Drive stream
The Driscoll Drive stream flows from the north western part of the site to Whitegate Bay. Sampling location
AS1 (Driscoll Drive Stream) is located adjacent to the main access road from the refinery to Corkbeg Island.

This stream normally has good water quality.

Glanagow Stream

The Glanagow Stream flows from the south eastern part of the site to Whitestrand Beach. DS1 is iocated on
the Glanagow stream along the scuthern boundary of the main refinery. A site boundary alteration at the
COP facility has occurred in 2008 due to the leasing of the south western portion of the site to Bord Gais
Eireann (BGE), The Glanagow stream surface water sampling location {DS1) is now located at the new
boundary between the sites, Refer to Figure 1 for surface water monitoring locations.

WYG [reland an ®WYG Groan creative minds :_7: o s



Elevated concentrations of trichloroethene (TCE) have been detected in the groundwater and surface water
catchment of the Glanagow Strearn in south western portion of the site. In order to decrease the concentrations
in the Glanagow Stream, remediation infrastructure, in the form of settement ponds and weirs, have been
installed along the water course. Further details of these works are reported in Soff and Surface Water
Improvement Works at ConocoPhillips Wiitegate Refinery (WYG 2008).

Three new trial production wells (800 series) were drilled in the south western part of the site in January 2010,
The drilling was conducted as part of a hydrogeological investigation to determine the feasibility of ¢btaining a
groundwater supply to help augment the existing mains water supply to the site, Further information on these
wells is provided in WYG report issued earlier this vear called Hydrogeological Groundwater Development
Investigation for ConocoPhilps, Whitegate Refinery (WYG 2010).

Environmental Standards

For comparative purposes surface water results are presented with recognised environmental standards, The
surface water results are compared to the Environmental Protection Agency's (EPA) Environmental Quality
Standards (EQS) published in the Emvdronmental Quality Objectives and Environmental Quality Standards, The
Aguatic Environment ' (1997).

The current version of the COP database uses groundwater comparative concentrations as the main ‘Trigger
Value'. Therefore the "Trigger Value' for surface water results in the database are the EPA Interim Guideline
Values (IGVs), proposed in the Inferim Report Towards Selting Guideline Values for the Protection of
Groundwater in Irefand (EPA 2003).

Where there are no EQS or IGVs for hydrocarbon parameters, for example mineral oll, results are compared to
the Dutch Guidelines for Groundwater (RIVM 2000). Duich Target (S} Values are considerad typical of nomal or
background concentrations whereas the Intervention (I) Values are those concentrations above which further
investigation and/or remediation are recommended. The Dutch values are only used for guideline purposes in this
country as they have no statutory basis outside the Netheriands; however, the Dutch values are recognised as
guideline standards by Irish regulatory authonties.

Where no 1GV, EQS or Dutch Standards are available for such parameters as Diesel Range Organic {DRO) and
Petrol Range Qrganic (PRO} concentrations then the DRO and PRO are compared to typical background
concentrations for greenfield sites. In surface water DRO and PRO concentrations are expected to be normally
less than 0.1mg/l.

2 CoP Bi-annual Surface water Monitoring — March 2010
CE06673



Surface Water Monitoring

Sampling was undertaken on the 23 March 2010 in conjunction with the biannual groundwater monitoring
programme and in accordance with the WYG surface water sampling profecol.  Surface water sampling was
carried out by full submergence of designated sample containers into the surface water body. To prevent
sediment disturbance, during submergence, every effort is made to keep the container steady. Samples were
stored in cooler boxes to maintain sample temperature below 4°C.

The two surface water samples were dispatched to an UKAS accredited laboratory for analysis. Each sample was

analysed for the following parameters,;

+ Diesel Range Organics (DRO} and Mineral =  Major Anions and Cations

ail + Metals
+  Petrol Range Organics {PRO) and MTBE »  Volatile Organic Compounds (VOCs)
= Benzene, Toluene, Ethylbenzene and

Xylene (BTEX)

The suite of chemical analysis for both samples was selected using the information provided from previous
monitoring rounds and the requirements of the IPPC Licence.

Field parameters and visual properties of the surface water on site were noted as part of the sampling process
and are presented in Table 1.

Table 1 Surface Water Field Resuits March 2010

Momt_onng e Conductivity pH Units  Visual P~ ..
Locations HS/cm

D51 {Glanagow Stream) 12 520 7.6 Ciear, no cdour
AS1 (Driscoll Drive Stream) 11 546 7.34 Clear, no cdour

Surface Water COP Database

COP appointed WYG to generate a computenrised "Environmental Management Database", which was developed
during 2007 in which all historic surface water analytical results have been inputted. The March 2010 bi-annual
surface water laboratory results have been inputted into the data base. The analytical restlts are included at the

end of this report,

3 CoP Bl-annual Surface water Monitoring — March 2010
CE06673



Analytical Results

In AS1 all parameters were below laboratory detection {imits.

In DS1 in recent sampling rounds TCE was detected at congeniration exceeding the EQS Trigger tevel {10ug/l)
for surface water. In March 2010, TCE was detected below the Trigger Level, at Bug/l, for the firsk time since
May 2007. The decrease in TCE concentrations may relate to low baseflow level due to the low rainfall in the
early part of 2010. It may also be altributed to the pumping of the new trial production wells (800 series) drilled
in the area.

In DS1 DRO was detected at elevated concentration in October 2009, In March 2010 it was a2t concentrations
below laboratory detection limits.

Findings and Conclusions

+ Two surface water streams are located on the COP site. The Glanagow Stream flows from the south western
area to Whitebay and the Driscoll Drive Stream drains north east to Whitegate Bay. DS1 is located in the
Glanagow Stream on the site boundary and AS1 is located on the Driscoll Drive Stream.

» Water conditions are generally of good quality and similar to previous rounds.

» There was no exceedance of analysed parameters in AS1.

+ The TCE concentration in DSI was below the surface water EQS Trigger Level for the first time since May
2007.

+ The DRO concentration in Glanagow Stream (DS1) was below the comparative Trigger tevel which is an
improvement on the previous sampling round.

Recommendations

= While there has been a decrease in the TCE concentration in DS1, it is recommended that the Glanagow
stream is continued to be monitored with the TCE monitoring programme to help establish trends for the
improvernent in surface water quality.

Yours sincerely,

- = S U
Mark Masterson Darragh Musgrave }
Senior Scientist Regional Director
For and on behalf of WYG Lreland

4 CoP Brannual Surface water fonitering ~ March 2010
CE08673
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Appendix A



- - ConocoPhillips

A re
18-Jun-10
Borahole SW02/D31
Borehole Series: Suiface waler ! Standards J
EPAIGV
Parameter: Diesel Range Organics {DRO) | AR | j
[Eas | |
Parameter Class: Hydrocarbon Indicators & PAHSs W 0—1_ =]
Sampling Date Values Unils LoD
26/07/2007 < 0.01 mgfi DO
04/12/2007 < 00 mgh 0.01
05/03/2008 0.517 mgfl ¢0i
30/10/2008 < 001 mg# 0.01
25/03/2009 < 0.01 mgAl D03
29/10/2009 0.458 mgll 0.a1
27/01/2010 < 001 mgfl 0.01
23/03/2010 < 0.01 mg/l 0.0
0.6 - === Detection Limit
0.5 - —4— Resulls
0.4 4
0.3 4
0.2 4
0.1 4
0 ¥ ] | r T i T
$ A & & & $ S S
\\\9 é}é & &9 o L\,Q 0,\ “‘,\
b Q - o XN O W
EPAIGV: Page 1af1

EQS:
Trigger Value:

Results are In bold where they exceed the Trigger Value
LoD = Limit of Detection



- Conocc Phillips

Borehole SW2/DS1
Borehole Series: Surface waler Standards |
R}
Parameter; Trichloroethene (TCE) _IO——O
L | 0.01

Parameler Class: Volatile Organi¢c Compounds al :0 01
{VOCs) - :

Sarnpling Date Vel IJniis LoD

0061
0.007

0001

261042007 < 0.001 mg/l 0.001
30/05/2007 0.006 mg/l 0001
000
0,001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
04003
0.003
0003
0.003
0003

0003

EPA IGY: Page10of2
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Deleclion



ConocoPt ‘llips

18-Jun-10
Borehole SW02/051
Borehole Series: Surface water | = Sta_ndards |
_ [epalcY [ 001 |
Parameter: Trichloroethene (TCE} .
EQS [ 00t |
Parameter Class: Volalile Organic Compounds VAl
(VOGs) g P | Trigger Value | 0.01 |
Sampling Date Values Units LoD
0 003
0.003
0003
0.003
23/03/2010 0.008 mg/l 0.003
| 0.35 1 —— lelection Limit
0.3 4 —&—-Resulls
0.25 1
0.2 - -
| 0.15 -
01 ¢
0.05
0 LI A L T T LI T ] LB LI LI T 1 LI | LI ¥
$ & S S @ I N
< W ¥ C:F‘Q 3 @3’ C;F'Q &F
EPA IGY: Pagz2cf 2
EQS:

Trigger Value:

Results are in bold where they exceed the Trigger Value

LoD = Limit of Delection



WYG
Unit 2 Universily Technclogy Centre
Curraheen Road

Cork
No.4225
Attention : Mark Masterson
Date : 8lh April 2010
Your reference : CEO 6673
Qur reference : Test Report 101358
Location : COP Whitegaie IPPC

Date samples received :  291h March 2010
Status : Final Report

lssue © 1

One sample was received for analysis on 29th March 2010 which was completed on 8th April 2010. Please find attached our Test Report which
should be read with noles at the end of Ihe report and should include all seclions if reproduced.
All interpretations and opinions are outside lhe scope of any accreditalion, and all resulls relale only to samples supplied.

All analysis is carried out on as received samples and reporled on a dry weight basis unless statad olherwise. Resulls are nol surrogate
corrected.

J W Farrell- Jones CChem FRSC
Chartered Chemist

Please include all sections of this report il it is reproduced
QF-Pi 3.1 w3 Al salid resuiis are expressed on a dry weight basis unless stated otherwise, lold



Jenes Enviramnental Laboratory

Cllent Mame: WYG Regort : Liquids
Reference: CEO 6673
Location: COP Whitegale IPPC
Contact: Mark Masierson Liquidsiproducts: V=40ml vial, G=glass bollle, P=plastic bollle
JE Job No.: 101358 H=H.80,, ZzZnAg, N=NaOH, HN=HNOD,

J E Sampla Ho| 16 80-84

Sample ID ASt D31
Deplhy - -
€OC Ho f misc Please zep atizched notas for all
Gonlainers| YHPG VGH abbrevialions and acronyms
Samplae Date| 260370 | 230310
Sample Type|  Waler Water
Batch Humber 1 1
LoD Uniis Mi:hod
Dale of Receipl| 28/0310 | Z&03N0 o
B EID <5 wal) THRIW
MTBE =3 <5 <5 pg/ | THO3TW
Benzens <5 <5 <5 pgl THO3TW
Toluens <5 <5 <5 pgtl TMO3 W
Ethyl benzena <5 <5 <5 pgtl TMOBIW
mp-Xylene <5 <5 <5 gl | ThMOIIW
o-Xylena <5 =5 <5 gt THOS1W
Tolal Xylenes <10 <10 <30 pgi | TMO31W
GRO (CA-12) <100 uodl | TM3IBPMIZ
GRO (C4-CB) <100 <100 <1400 pafl TMIGPM12
GRO(CB-C12) <100 <130 <100 ol l TMIGPMI2
GRO {C4-12) <100 <100 <1 wafl TMIBPMI2
EPH (C8-C40) {dissolved) * ** s7 <10 <10 ugft | TMSIPME
Mineral Qul {interpretation &
calcutation) Al *i0 <10 ug/l | TMsRMS
Fluntide <0.3 <0.3 <03 mefl THio2rwW
Teal Cyanide <40 <40 <40 paf Sunnontracted
Sulphate” 15.08 21.07 <005 mgf THMO3BW
Nilrate as NO;" <02 2.4 0,2 mgA THO38W
Nilrite as NO," Q.03 012 <002 e ThMOasW
Amm N2/Tol Ammonia as N 0.38 0.07 <003 mafl THMO3aW
Orthe phosphale as PO4" <0.06 D09 <008 mofl ThO3aW
Total Alkalinity as CaCO3 189 143 <1 mgh TRMOT5W
wOCs " Sae Iab ses lab <1-5 ugh | TMISIPMI0
Arsenic - dissolved * <25 =25 <35 pgh T O30W
Cadmium - dissotved * <05 (3.5 <05 e TM O30
Calcium - dissolved 64,44 49.48 <003 mgA T 030W
Chromium - dissolved <1.5 1.5 <15 ugh T 030w
Lead - dissolved® <5 <5 <5 poi T D30W
fran - dissolved © <20 <20 <20 gl TH 030
Mannesium - dissolved 8.25 6.91 (.02 gl T O30W
Zinc - dissolved * <3 <3 <3 i TH DIOW
Capper - dissolved <7 <7 <7 ol TH O30W
Manganese - dissolved * 5645 80 <2 wgit TM Ba0w
Please include gll sections of this reportif itis reproduced
QF-PM 3.1v3 Al solid results are expressed on a dry weight basis unless stated otherwise 2ol7?




Plaase include all sections of this repoet if it is reproduced
QF-Pivi 3.1 v3 Adi sohid regults ace expressed on a dry weight basis unless stated othenwise. dof?



Jones Enviremmental Laboratory

Cllent Name: WYG VOC Report : LiQuip
Reference: CEO 6673
Location: COP Whilegate IPPC
Contact: Mark Masterson
JE Job No.: 1041358

J E Sample Mo, 1-5 £0-84

Sample 103 AS DSt
Dele - -
COC Mo f misg
Contalners] YHPG VYGH Please sen allached notes for all
Sample Dale| 26/03/10 | 23/03/10 abbrewalians and acronyme
Sample Type| Waler Waler
Balch Number 1 ] Mathod

Dalo of Receipt] 206310 | 250310 LoD | Wi No.
Dichlarodifiuaromsihane <2 <2 <2 wgh [ TIASPMIG
Methy Tertiary Butyl Elher 3 =2 =2 egh THI15/PR10
Chloromethane # <3 =3 <3 poi THI15PM 0
Vinyl Chlaride w <2 =2 (et THAS/FM0
Bromomethane <1 <3 =1 pgit | TM15/PMID
Chlorocthane # <3 <3 <3 ugd | TMISIPMAG
Trichlarofivoramethane # <3 <3 <2 Hgh TSP
1,1-Dichicroelhene # <G <G <6 pgl [ TMIS/PMAG
Cartzon Disulphide # NA A <3 pgfd | TMIS/IPMIG
Cichloromelhane # <3 <3 <3 (L] THISPRIG
trans-1-2-Dichioroethens # <3 <3 3 ugl | TMISIPMAG
1.1-Dichiorogthane # <3 <3 <3 gl TSP
cis-1-2-Dichloroethene # =3 =3 =3 pan TMISIPIAG
2,2-Dichioropropane B3] <1 <1 gl THISPMIC
Bromochloromethane # =2 =2 <2 W] TLSPMID
Chloroform # <3 =3 <3 pgi | TRHSIPMG
1.1 1-Tnchloroethane # <3 <3 <3 wgd | TMISIPMIG
1,1-Dichioropropene # <3 <3 <3 wgl | TMIBPMIC
Carbon letrachlonde # 2 <2 <2 paft TSP 10
1.2-Dichloraethans # =2 =2 <2 pgil TrAISPHMAD
Benzene # <3 =3 <3 pgd ThISIPMIG
Trichloroethene # <3 8 €3 pgi | TMASIPMID
1,2-Dichiorapropang # =2 =2 <2 =] T1SPMID
Dicromomethane # <3 <3 <3 11| TMASPRD
Bramedichlorometnane # <3 <3 <3 pgn | TMISPMID
cis-§-3-Dichlorapropene # <2 <2 <2 pafl THMISIPMID
Toluene # <3 <3 <3 pgh TMI15/PMI0
trans-1-3-Dichlaropropens # w2 <2 <2 paA TH1SIPM D
1.1.2-Trichloroethane # <2 <2 <2 pad TH1SPIMI0
Telrachloroethene # <3 <3 «3 pgil THISPMA0
1,3-Dichloropropane # <2 <2 <2 pall | TMISIPNG
Dibromochlaromethane # <2 2 <2 poil TM1S/PM 10
1.2-Dioromoathane # =2 <2 2 Wil TISPIA0
Chlorobenzene # g <2 =2 [Tl THI1SPND
1,1,3,2-Telrachloreethane # =2 <2 T2 Hgil TSP 0
Ethylbenzens # <3 <3 <3 [Tt THISPMI0
pim-Xydene # <5 <5 <5 pail THiIZPMI0
o-Xylens # <3 <3 <3 pat | TMISPMID
Styrene # <2 <2 <2 pgll | TR0
Bromolom # <2 =2 <2 wgil TRSPMI0
Isopropylbenzene # <3 <3 <3 pgl | TMISIPMID
1.1.2.2-Telrachlcroethane =4 <4 <4 poil TMISPRI0
Bromobenzena # =2 <2 <2 pgil TIMISIPMI0
1,2, 3-Trichloropropane # <3 <3 <3 p! TMISIPMAD
Propylbenzene # <3 <3 <3 pgl TMISIPMAD
2-Chlorololuene # <3 =3 <3 pol TMISPIID
1,3.5-Trimethylbanzene & =3 <3 <3 pal | TMISIPMTD
4-Chiorotoluene # <3 <3 <3 pgil | TMISIPI10
tert-Bulylbenzene # <3 =3 =3 poil TMISPI10
1,2.4-Trimethyibenzens # <3 <3 <3 pgil TMI5/PM10
sat-Bulylbenzane <3 =3 <3 Pl TM13PEAD
4. dsopropylicluens # <3 <3 <3 pafl TR1SPMAD
1,3-Dichiprabenzens # <3 <3 <3 poil TMI15/PMI0
1.4-Dichlorabenzene # <3 <3 <3 pgll | TM15IPIA0
n-Butylbenzene # <3 =3 <3 pgl | TMASIPMID
1,2-Dichlorobenzens # <3 <3 3 pgil TMIS/PIT0
1.2-Dibromo-3-chloropropaneg <3 2 <2 pgil TMISIPMID
1.2.4-Trchlorobenzena <3 <3 <3 pgl TMISIPK 10
Hexachlorobutadiene # =3 <3 <3 ugl TMISFMID
Maphinalens <2 <2 <2 vol THSFMI0
1,2.3-Trichlarobenzene <3 <3 <3 vgh [ TMIBIPLIYD

Please include all sections of this repert if it is reproduced
GFPH 3.1 05 Al sohd results are expressed on a dry vreight basis unless slated othenwvise, Paged ol 5



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

SOILS
Plzase note we are only MCERTS accredited for sand, loam and clay and any other malrix is outside our
scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples
that have been idenlified as being outside cur MCERTS scope. As validation has baen performed on
clay, sand and loam, only samples that are predominanily these matrices, or combinations of them will
be within our MCERTS scope. Your final report will reflect this, with nen-MCERTS results on separate
pages.

It is assumed that you have taken representative samples on site and require analysis on a
representative subsample. Stones will generally be included unless we are requesied 1o remove
them.

All samples will be discarded one month after the daie of reporling, unless we are instructed lo the
contrary. if we are inslructed to keep samples, a storage charge of £1 (1.5 Euros) per sample per
month will be applied until we are asked to dispose of them,

If you have not already done so, please send us a purchase order if this is required by your company.

Where appropriate please make sure that our detection limils are suitable for your needs, if they are
not, please notify us immediately.

All analysis is carried out on as received samples and reported on a dry weight basis uniess slated
olherwise. Resulls are not surrogate correcled.

Ashestos screens where requested will be underiaken by a UKAS accredited laboratory.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI} Approved Laboraiory . It is imporiant Lhat
detection limits are carefully considered when requesling water analysis,

UKAS accreditation applies to tap water, surface waler and groundwater only, any other liquids are outside
our scope of accreditation

As surface walers require different sample preparation to groundwaters the laboratory must be informed of
the waler lype when submitting samples. All samples are Irealed as groundwalers and anlalysis performed
on seltled samples unless we are instructed otherwise.

DEVIATING SAMPLES

Samples must be received in a condilion appropriate to the requested analyses. All samples should be
submitted to the laboralory in suilable containers with sufficient ice packs to sustain an appropriate
temperature for the requesied analysis, If this is not the case you will be informed and any analysis that may
be compromised highlighled on your schedule/ repori by the use of a symbol.

The use of any of the following symbols indicates that the sample was deviating and the lest result may be
unrefiable:

$ sample temperature on receipt considerad inappropriate for analysis requestad

A samples exceading recomended holding times

& samples received in inappropriate containers (e.g. volatile samples not submitted in VOC jarsfvials)
~ no sampling dale given, unable lo confirm if samples are wilth acceptable holding times

ABBREVIATIONS and ACRONYMS USED

# - UKAS accredited
M - MCERTS accredited
NAD - No Asbeslos Delected
ND - None Detected {usually refers to VOC and/SVOC TiCs)
SS - Calibrated against a single subslance
* - analysis subconiracted to a Jones Environmental approved laboratory,
W - Results expressed on as received basis
+ Failed AQC resulis should be considered as indicative only and are not accredited.
++ Result oulside calibration range, may be possible 1o re-run with higher detection limils

Please inglude ol sectians of vhis cepart {E 1 s reproduced
QF-#M 313 M sofid results ore expresied on a dry weight basts unless stated olherwse, 5a6f5



WYG Ref: CE06673/5W/0ct2010

Mr. John O'Keeffe,

Environmentai Lead,

ConocoPhillips Whitegate Refinery Lid.
Whitegate,

Co, Cork.

16™ December 2010
Re: IPPC Bi-Annual Surface Water Monitoring — October 2010
Dear John,

ConocoPhillips Whitegate Refinery (COP) retained WYG Environmental and Planning (Ireland) Lid. {(WYG) to
undertake bi-annual surface water quality surveying of their oil refining faality located at Whitegate, Co. Cork,
This round of surface water monitoring was completed in October 2010 and is the second of two surface water
quality surveys scheduled in 2010, The surface water monitoring was In compliance with Condition 9.2 and
Schedute 4(ii) of the company's Integrated Pollution Prevention Confrol (IPPC) licence, Register No P0266-01.
This report is submitted as part of the Qctober 2010 WYG groundwater bi-annual report. The report conditions
from the WYG groundwater report apply also to this report,

There are two water courses on the COP Whitegate site — the Driscoll Drive stream and the Glanagow Stream as
presented in Figure 1. Both are sampled as part of the bi-annual monitoring.

Driscoll Drive stream
The Driscoll Drive stream flows from the north western part of the site to Whitegate Bay. Sampling location AS1
{Driscoll Drive Stream) is {ocated adjacent to the main access road from the refinery to Corkbeg Island. This

stream normally has good water quality,

Glanagow Stream

The Glanagow Strearm flows from the south eastern part of the site to Whitestrand Beach a couple kilometers
away. DSl is located on the Glanagow stream along the southern boundary of the main refinery. A sie
boundary alteration at the COP facility occurred in 2008 due to the leasing of the south western portion of the site
to Bord Gais Eireann (BGE). The Glanagow stream surface water sampling location (DS1) is now located at the
new houndary between the two sites. Refer to Figure 1 for surface water monitoring locations.

1 CoP Bi-annual Surface water Monitoring — October 2010
CE05673



Elevated concentrations of trichloroethene (TCE) have been detected in the groundwater and surface water
catchment of the Glanagow Stream in south westem portion of the site over the tast faw years. In order to
decrease the concentrations in the Glanagow Stream, remediation infrastructure, in the form of settlement ponds
and welrs, have been installed along the water course. Further detalls of these works are reported in So# and
Surface Waler Improvement Works at ConocoPhillips Whitegate Refinery (WYG 2008).

Environmental Standards

For comparative purposes surface water results are presented with recognised environmental standards. The
current version of the COP database uses groungwater comparative concenfrations as the main “Trigger Value',
Therefore the ‘Trigger Value’ for surface water resuits In the database are the EPA Interim Guideline Values
{IGVs), proposed In the Interim Report Towards Selting Guideline Values for the FProtection of Groundwater in
frefand (EPA 2003). Note, although these are surface waters the IGV fimits tend to be more conservative or
equal to the majority of the parameter limits outlined in Envirenmental Communities Environmental Objectives
(Surface Water) Regulation 2009 {SI 272 of 2009).

Where there are no EQS or IGVs for hydrocarbon parameters, for example mineral oll, results are compared to
the Dutch Guidelines for Groundwater (RIVM 2000). Duich Target (S) Values are considered typical of normal or
background concentrations whereas the Intervention () Values are those concentrations above which further
investigation and/or remediation are recommended. The Dutch values are only used for guideline purposes in this
country as they have no statutory basis outside the Netherlands; however, the Dutch values are recognised as
guideline standards by Irish regulatory authorities.

Where no IGY, EQS or Dutch Standards are available for such parameters as Diesel Range Organic (DRO) and
Petrol Range Organic (PRO) concentrations then the DRO and PRO are compared to typical background
concentrations for greenfield sites. In surface water DRO and PRO concentrations are expected to be normally
less than 0.1mg/l.

Surface Water Monitoring

Sampling was undertaken on the 10" Qctober 2010 in conjunction with the biannual groundwater monitoring
programme and in accordance with the WYG surface water sampling protocol. Surface water sampling was
carried out by full submergence of designated sample confalners into the surface water body. To prevent
sediment disturbance, during submergence, every effort is made to keep the container steady. Samples were
stored in cooler boxes to maintain sample temperature below 4°C,

The two surface water samples were dispatched to an UKAS accradited laboratory for analysis. Each sample was
analysed for the following parameters;

2 CoP Bi-annual Surface waber Monttoring — Octcber 2010
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« Diesel Range Organics {DRO} and Mineral Ol » Major Anions and Catlons
«  Petrol Range Organics {PRO) and MTBE «  Metals
» Benzene, Toliene, Ethylbenzene and Xylene (BTEX) » Volatile Organic Compounds (VCCs)

The suite of chemical analysis for both samples was selected using the information provided from previous
monitering rounds and the requirements of the IPPC Licence.

Field parameters and visual properties of the surface water on site were noted as part of the sampling process
and are presented in Table 1.

Tablel Surface Water Field Results March 2010

. P —
Ac gl1]] _ uctivity pH Visu
m
Clear, red suspended solids,
DS1 (Glanagow Stream) 129 561 6.81 chemical odour
AS1 (Driscoll Drive Stream) 11.2 360 749 Clear, green algae, no odour

Surface Water COP Database

COF appointed WYG to generate a computerised "Environmental Management Database”, which was developed
during 2007 in which all historic surface water anafytical results have been inputted. The October 2010 bi-annual
surface water laboratory results have been Inputted into the data base. The original laboratory analytical results
are induded at the end of this report,

Analytical Results

In AS1 all parameters were below laboratory detection limits, which is consistent with previous monitaring

rolinds.

In DS1 TCE was recorded at 7ug/l which is below the EPA groundwater Trigger Level and the EU Drinking water
standard of 10ug/l.

3 CoP Bi-annual Surface water Monitoring - October 2010
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Findings and Conclusions

Two surface water streams are located on the COP site. The Glanagow Stream flows from the south western
area to Whitebay and the Driscoll Drive Stream drains north east to Whitegate Bay. DS1 is located in the
Glanagow Stream on the site boundary and AS1 Is located on the Driscoll Drive Stream.

Water conditions are generally of good guality and similar to pravious rounds.

There was no exceedance of analysed parameters in AS1 and D51,

In DS1 the TCE concentrations was below the EPA Groundwater Trigger Level in October 2010 as it was in
March 2010, There has been a general decrease in TCE concentrations in DS1 in 2010 which may relate to
natural breakdown of TCE over tire and/or low baseflow level due to the low rainfall in the summer and early
avtumn 2010, It may also be attributed to the pumping of groundwaier from the new process water
produdton wells (800 series) drilled in this area of the site,

Recommendations

While the TCE concentrations in DS1 and the upstream locations seem to be decreasing, it is recommended
that the Glanagow stream Is continued to be menitored as part of the TCE monitoring programme to help
further establish and confirm the improving trend in surface water quality.

Yours,
/ . ! O _5' S y
PP - -
Krzysztof Pniewczuk Darragh Musgrave
Field Technician Regional Director
For and on behalf of WYG Ireland

4 CoP Bi-annual Surface water Monitering — October 2010
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Jones Environmental Laboratory

Chlent Name: WYG Report : Ligqulds
Reference: CEO 6673
Location: -
Contact: Mark Masferson Liquids/products: ¥=40mlvial, G=glass ballle, P=piaslic bollle
JE Job No.: 1044981 H=H,50,, Z=ZnA¢, N=NaDH, HN=HNG,

J E Sample No| 6573 74.78

Sample 103 g5 SW2DS1
Deplly -
€OC Nof misc Pleass see afiached noles for all
Comainers| YHPG YHPG abbrevialions and acronyms
Sampto Date| 211010 | 2145000
Sampla Type| Waler Water
Batch Humber 1 1
LoD Uniis | Melhed
Date of Recelpl| Z6M0I0 | 2640010 No.
BTEX GC-FID =5 ugf 1 TrAO3 WY
MTBE <5 <3 <5 ugfl T03 v
Benzene <5 <5 <5 gt T3 4w
Toluene <5 <5 <5 paf) T3V
Elnyl banzene <5 <5 <5 ol TeA03 W
mip-Xyleng <5 <5 <5 [Via) THA03 WY
o-Xylene <& =5 =5 ugfl THOZ W
Total Xylanas <i0 <10 <1 pofl THO3IW
GRO {C4-12) <100 ug | TM3EPMI2
GRO (C4-C8) <109 <100 <100 uarl | TM3GPIMI2
GRO [CB-C12) <10 <10 =130 ugfl TM3aPM12
GRO [C4-12) <100 <109 <iGD ug'l TM3G/PMI2
EPH (C8-C40) (dissolved) **5| <10 <10 <10 ugfl | TMEIPME
Minaral Oil finterpretation &
calculation) <10 <10 <10 warl | TMEPMO
Argenic - dissalved ™ 7.y 1.t 0.9 pgl TH 030%
Cadmium - dissalved * 0.13 0.03 <0.03 vofl TM 030v
Chramium - dissolved 1 03 0.2 pofl TH 030vY
Copper - dissoived <30 <30 <3.0 [T1] TH 030V
Iran - dissolved 1053.0 18.6 <47 1] T 030WY
Manganase - dissolved ™ €2B5.0 57 <1.5 o TH 030V
Lead - dissolved 16 08 <0.4 ugl TM 030VY
Zing - dissolved ” <15 1.5 <15 pgth TM 030w
Calcium - dissolved” 67 5 5349 <02 mah T 030W
Magnesium - dissolvad” a5 s <0.1 ol TM 030W
Crtho phosphate as PO4° Q.06 <106 <0.05 mgil TMOIBW
Sulphata® 6.05 3073 <(,05 moil THO3BW
Fluoride 0.3 <03 =03 el TM027W
Hitrate as NO," [ 0.7 0.2 gt TMOIEW
Nitrite as NO," =0,02 <002 <0.02 man TMOIEW
Talal Cyanige® <40 <40 <4l ugi subcontracted
Arm N2/Tol Ammania ag R° 032 G.04 <003 maf TMDIEW
Talal Alkalinity as CaCO3" 15 151 <1 mgi TMOIZW
yOeCs© sed lab seg tab «1.5 g THISIPMID
Please include 2l sections of this report if it s reproduced
QF-PIA 3.1 v6 Allsolid results are expressed on 2 dry weight basis unless stated othenyise lof2



Jones Envirmunental Laboratory

Client Name: WYG YOC Report : Liauic
Reference; CEO 6673
Logation: -
Coniact: hark Maslgrson
JE Jobk No.: 10/4981

JE Sample He]  £9.73 74.78

Sample Iy 551 SW2IDSY
Copih - =
COG No ! misd
Containers| VHPG | VHP G Pizase seg aftached aolas for ol
Sample Date| 2910010 | 2111010 abbrevialions and acronyms
Sample Typs] Waler “Walar

Batch Mumber 1 1 LoD Units Mathed

Date of Recalgl] 25/10/10 | 25410010 to.
Duehiarodifluaromethans <2 <2 «2 pah | TMISFMI0
Bethyl Teriary Bulyl Ether <1 =1 3] pgh THAISPMID
Chloromelhane * <3 <3 <3 pgl | TMIGPMID
Vingl Chioride <2 =2 2 pof TRIGIPMIG
Bromomelhana =1 <1 =1 pgil TMIAIFMIO
Chioroathane ® <3 <3 <3 pgi | ThssPMIG
Trichloroflucramethane * <3 <3 <3 pgil | TRISPLIG)
1,1-Dichioraathene <3 <3 =1 pof | TENSPANG
Carbon Disulphida © A NA <} wgid | TMISIPAND
Dichloromathang * <3 <3 <3 pgl | TRMSPMID
wans-1-2-Dichloreethene * <3 <3 <3 pol | TMESIPAND
1,1-Dichlaraathana * <3 <3 <3 Hgt TRISPMI0
cis-1-2:Dichlorogthena * €3 & <3 pgt | TMISEMID)
2.2-Dichlgraprapane <1 <1 <4 wol | TRISPMLY
Bramachloromathans * &2 <2 %2 pal | TMISFEMIA
(Chisraforn " <2 =2 <2 pan | TREEEMIO
1.1.1-Trichlorosthane * <2 <2 <2 Mgt | TMISPMID
§. $-Dichlaroprepena * <3 <3 «3 gt | TMISEMIG
Carban tatrachloride * =2 <2 <2 pai  |TMrEPMI0
1,2-Dichoroathane <2 <2 <2 pga  |TRsPMIY
Banzene © <1 <1 =1 pgi | TRIISPRAID
Trichloreethens * <3 7 <1 pafl | TRISIPIIG)
1.2-Drckiatopropans <3 <2 <2 pgh | TRIEPANO
Dincomomeihane * <3 <3 <3 wgh | TRIISERMO
Bromogichloromethane * <2 <2 <2 wall | TRISPMID)
cis-1-3-Dichloropropens ™ 2 <2 2 pal ThI 5P D)
Tolyene * 2 2 <2 wol | TSP
trans-1-3-ichiorepropens €l <2 <2 wglt | TMESIPMIO
(.1, 2-Trichlaroathane * <2 <2 <2 pgi | TSP
Tatrachiaroatbens * <3 <3 <3 pat | TMISPMIO
1,3-Dichloropropana <2 =2 <2 ngh | TMIS/PMID
Dibromechloromethane © <2 <2 <2 pgd | TMISPRID
{,2-Dibromaathane <2 «3 <2 pgt AP
Chiorabenzena * w2 <2 <2 pad | TR1SPMID)
1,,1.2-Tetrachlorealhans * =2 <2 <2 pgi | TRISIPRIG
Ethylbznzens N <2 =2 <2 paA TM15/PRS10)
pim-Kylena " < <3 <3 wad | TRUSEMIO
o-Xylane " <2 ez <2 wgh  |ThI&PRID
Styrenn © <2 <2 «2 pgh | TatseMto
Bromoform * <3 52 <3 pol | TAMSPRID
Isopropylbenzens © 3 <3 <3 pgl | FMIsPMIG
1.1,2,2-Tetrachioraethana < <4 =4 ugl | TMISEMID
Hromobenzens © <z <2 <2 wgl | TMISEMIG)
1,2.3-Tnthloropropane <3 €3 3 wo'l | TRISFEMIO
Prapylbenzene " <3 <3 <3 pEh | TMISPMID
2-Chlarololuene <3 <3 <3 pgh | TMISPMID
1,3,5-Trmalhyenzaena * <3 «3 <3 pad | TMISPMIO
4-Chlarotoluane * <3 <3 <3 pad | TRISPRIQ
led-Butylbenzena " <3 =3 <3 pgd | TMISIPRID
1,2, 4-Trimethylberzens * <3 <3 <3 pal | TSP
sec-Bulylhenzena <3 B <3 pgl [ TRIISIPIIG
a-Izoprapyltoluane <3 <1 <3 P | TMISPRMIO
1,3-Dichtorobenzena * ] =3 <3 pgA TRISPRID
1.4-Dichlorabenzena * <3 <3 <3 pad [ TMISPMI0
n-Butyhenzens " <3 <3 <3 pail | TREPRIG
1, 2-Chehtarabenzens =3 <3 =3 pgd | TMISPMIO
1, 2-Dipromn-3-chiarearopane <z <2 <2 Wyl [ TAMISPMIO
1.2 4-Trchlorobenzene <1 <3 <} pof TEEPED
Hexachlorobutadiens =3 <3 <3 wotl | TMISPANG
Napbihatans <2 <2 <2 pgl | TSEM10
1.2, 3 Trichlorobenzens <3 <3 <3 wgd | TMISEMID

QF-PM 3103

Please include all sectians of this reportif it is reproduced
All colid results are expressed an a dry weight basis unfess staled atherwnsg.
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ConocoPhitlips Whitegate Refinery Annual Enviromnental Report 2010
Section 5 Groundwater Monitoring

[nitial groundwater monitoring studies were carried out at ConocoPhillips in August and
in December 2000 as part of a site wide Hydrogeological Survey carmied out in
accordance with Condition 9.2.3 of the refinery [PC licence. Subsequent to the findings
of these initial studies, a progranume of groundwater monitoring was initiated in 2001 in
accordance with Condition 9.2.6 and Schedule 4 (ii) of the Licence and has continued on
a biannual basis. The resuits of the groundwater menitoring for March and October 2010
are presented in the following pages.
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ConocoPhillips — Groundwater Monitoring March 2010

1.0 INTRODUCTION

ConocoPhillips Whitegate Refinery Ltd. (COP) retained WYG Environmental and Planning (Ireland} Lid.
(WYG) to undertake bi-annual groundwater monitoring at a number of borehcle locations at the oil refinery
facility in Whitegate, Co. Cork.

Groundwater monitoring at the site was conducted on 23" March 2010 by WYG. 1t was the first of two
groundwater quality surveys scheduled for 2010. The second round is schedule for October 2010, This
monitoring forms part of the COP's compliance with Cendition 9.2 and Schedule 4 (ii) of their Integrated
Pollution Prevention and Control {IPPC) Licence, Register No. P0266-01. The report conditions are
presented in Appendix A.

The COP site consists of the refining site area on the mainland and crude oil storage tanks on Corkbeg
Island. The approximate outline of the site boundary is presented in Figure 1 and monitoring borehole
focaticns in Figures 2 & 3.

Three new trial production wells (800 series) were drilled in the south western part of the site in January
2010. The drilling was conducted as part of a hydrogeological investigation to determine the feasibility of
obtaining a groundwater supply to augment the existing mains water supply to the site. Further
information on these wells in presented in Hydrogeciogical Groundwater Development Investigation for

ConocoPhillins, Whitegate Refinery (WYG 2010). The position of the wells is presented in Figure 2.

2.0 METHODOLOGY

2.1 SAMPLING SCHEDULE

Historically the particular borehole sampled and the total number of boreholes sampled varied from
monitoring round to monitoring round. In the March 2009 COP reguested that WYG establish the status of
all boreholes on site and review historical analytical results. Based on this information a monitoring
schedule for subsequent monitoring rounds was established. It was proposed that all accessible boreholes
on site were visited during each visit. A total of 20 boreholes were selected from which water samples
would be obtained. These boreholes were selected based on historic groundwater conditions and to obtain
a good spatial coverage of groundwater conditions. Groundwater level was cbiained from a further seven
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ConocoPhillips — Groundwater Monitoring March 2010

boreholes, floating product levels from six boreholes and temperature from one borehole, The proposed
monitoring schedule is presented in Table 1. [t was adhered to in the March 2010 sampling round.

Table 1: Monitoring Schedule

Water sampte (20) BH102, BH104, BH106, BH201, BH202, BH203, BH302,
BH303, BH305, BH307, BH308, BH309, BH502, BH505,
BH602, BH609, BH701, BH702, BH703, BH801

Water level and temperature only (1) BHS508

Water level only (14) BH103, BH105, BH301, BH504, BH507, BHA01, BHB0S,
BH801, BHB02, BH803, BH1, BH3, BH4, BH6

Fleating product {7) BH101, BH204, BH2(5, BH60S, BH704, BH705, BHS

*BH101R was recommended for moenitoring on the origingl schedule. Due to hydrocarben droplets on the surface of
BH101R during the site monitoring it was not sampled. BHB01, which is located in close proximity to BH101R, was
sampled to provided a representative sample of groundwater conditions in the area,

2.2  GROUNDWATER SAMPLING METHODOLOGY

Groundwater monitoring was undertaken in accordance with the WYG groundwater sampling protecol. This
protocel involves the purging of at least three borehole volumes of groundwater from the monitering
horehole prior to collection of a sample. The sample is then decanted into laboratory issued containers.
Appropriate measures were taken to prevent ¢ross contamination between sampling locations (e.g. use of

dedicated bailers/tubing and change of sampler’s gloves between sampling lfocations).

2.3  LABORATORY ANALYSIS

The groundwater samples were stored in cooler boxes prior to dispatch to an independent UKAS accredited
laboratory for analysis. Each sampie was analysed for a selection of the following parameters;

» Diesel Range Organics {DROD) and Mineral Oil

» Petrol Range Organics {PRO) and methyl-tertiary-butyl-ether (MTBE)
e Benzene, Toluene, Ethylbenzene and Xylene {BTEX compounds)

+ Volatile Organic Compounds {VOC)

+ Major cations & anions

¢ Metals
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ConocoPhillips — Groundwater Monitoring March 2010

The suite of analysis for each sample was selected based on the requirements of the IPPC license and a

review of analytical results from previous monitoring rounds.

3.0 RESULTS

3.1  ENVIRONMENTAL MANAGEMENT DATABASE

COP appointed WYG to generate a computerised "Environmental Management Database" which was
developed during 2007. The analytical results of the bi-annual IPPC groundwater monitering programmes
dating back to 2001 and other monitoring events completed in the interim, such as the Landfill
Decommissioning Plan (LDP) monitoring, have been entered into the database. The March 2010 bi-annual
analytical results, which are presented in Appendix B, has also been inputted and the trend graphs and
historical results presented in Appendix C are taken from this database.

3.2  ENVIRONMENTAL STANDARDS

For comparative purposes the groundwater results are presented with recognised environmental standards.

The Envirecnmental Protection Agency's (EPA) Interim Guideline Values (IGVs) proposed in the Inferim
Report Towards Selting Guideline Values for the Protection of Groundwater in Ireland (2003) are the
primary standards included for comparison in the COP database.

The recently issued European Communities Environmental Objectives {(Groundwater) Regulations, 2010 are
intended for drinking water and as such are only used in this report for comparative purposes when an IGV

for a particular parameter are not available.

In the absence of IGV parameters, the EPA Environmental Quality Standards (EQS) published in the
Environmental Quality Objectives and Environmental Quality Standards, The Aquatic Environment' (1997)
have been used as an indication of water quality but primarily derived for surface waters.

Where there are no IGV values for hydrocarbon parameters, for example mineral oil, resuits are compared
to the Dutch Guidelines for Groundwater (RIVM 2000). Dutch Target (S) Values are considered typicaj of
normal or background concentrations where as the Intervention (I) Values are those concentrations above
which further investigation and/or remediation are recornmended. The Dutch values are only used for
guideline purposes in this country as they have no statutory basis outside the Netherlands; however, the
Dutch values are recognised as guideline standards by the environmental industyy and by Irish regulatory

authorities.
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ConocoPhillips — Groundwater Monitoring March 2010

Where no IGY, EQS or Dutch Standards are available for such parameters as Diesel Range Organic (DRO)
and Petrol Range Organic (PRO) concentrations then the DRO and PRO are compared to typical background
concenirations for greenfield sites. In groundwater, DRO and PRO concentrations are expected to be

normally less than 0.1mg/).

In summary, the *Trigger Value’ used in the COP database represents the IGV where available, then the
Groundwater regulations, the relevant EQS, Dutch value or expected natural conditions. In the results
tables presented in Appendix C, results are in bold where they exceed the assigned ‘Trigger Value’ and in
red where they exceed the IGV or EQS standard.

3.3  FIELD PARAMETERS RESULTS
Field results such as physical observations and field measurements are presented in Table 2. Boreholes
which showed conditichs outside the IGV standard for pH, conductivity and temperature are outlined

below.

3.2.1 pH
The EPA IGV pH limit is greater than 6.5 and less than 9.5. All the pH levels in boreholes sampled were
within the comparative value,

3.2.2 Conductivity
The EPA IGV conductivity maximurm limit is 1,000pS/cm.  Conductivity levels in all were below the limit
value with the exception of BH201 (1,507 pS/cm) on Corkbeg Island, which is similar to previous rounds.

The elevated conductivity may relate to saline influence in groundwater from adjacent harbour.

3.2,3 Field Temperatures
The field temperature values recorded at the site generally fell within or slightly above the range of typical
Irish groundwater (10°C-12°C). Four of the 20 borehole temperatures ranged from 13°C to 14°C. BH508

had elevated temperature of 14.6°C which is similar to previcus rounds,

3.4  ANALYTICAL RESULTS

As agreed with COP, following the implementation of the new Environmental Management Database, the
methodeology for presenting and discussing the analytical results has changed from report writing to
displaying results in data tables, graphs and figures. The emphasis is placed on showing the trends of any
monitoring boreholes exhibiting elevated concentrations of parameters in the current and historical
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ConocoPhillips — Groundwater Monitoring March 2010

analytical results. This should enable a clearer, more graphical assessment of the results, especially in

boreholes with elevated concentrations of parameters,

Tahle 3 presents a summary of the boreholes and parameters in which elevated concentrations are
identified. The range of previous concentrations and apparent trends are also presented. The historical
data and trend graphs are presented in Appendix C for each horehole / parameter exceeded. The original
data set of the laboratory analytical resulis for this round of monitoring is presented in full in Appendix 8.

4.0 FINDINGS AND CONCLUSIONS

» The monitoring schedule consisted of obtaining water samples from 20 boreholes, Water levels were
obtained from an additional fifteen boreholes and fioating product levels were obtained from six other
boreholes,

« The general status of the groundwater in areas of the site is good, with nine of the 20 boreholes
sampled having no parameters with levels above the proposed ‘Trigger Values'. Groundwater quality
across the site is generally similar to previous sampling rounds, There are a number of boreholes with
exceedences of certain parameters and a few locations with free product in the boreholes which is
consistent with recent trends and historical events at the site.

+ The field measured pH values were within the recommended standard in all boreholes.

»  The EPA IGV conductivity maximum limit is 1,000uS/cm. Conductivity levels in all were below the limit
value with the exception of BH2G1 (1507 pS/cm), which is similar to previous rounds. This may be
caused hy saline intrusion due to close proximity of the wells to Cork Harbour,

«  The field temperature values recorded at the site were within the typical Irish groundwater (10°C-12°C)
in 15 of the boreholes manitored. Four of the 20 borehole temperatures ranged from 13°C to 14°C.

s The temperature at BH508 was 14.6°C which is consistent with pervious rounds, and is interpreted to
be a result of steam water discharge to ground from pipeline heating system in this area.

s Floating product was encountered in six boreholes (BH101, BH204, BH20S, 8H606, BH7D4 and BH7D5),
This is consistent with previous rounds and is the result of historical events.

» Six bereholes had improvements in hydrocarbon concentrations compared to the October 2009 round,
namely BH104, BH307, BH505, BH701, BH702 and 8H703.

» BH505 had elevated hydrocarbon parameters in October 2009 but during this sampling round all
parameters were below their respective farget levels.

s Six boreholes experienced a disimprovement in hydrocarbon concentrations since the October 2009
round, namely BH102, BH106, BH201, BH309, BH502 and BH609.
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ConocoPhillips — Groundwater Monitoring March 2010

e BH201 had an exceedance of DRO, the first since 2004. BH106 had a slight increase in DRO which is
consistent with previous rounds, BH309 had a slight increase in PRO concentrations but a decrease in
CRO concentrations, BHS502 had increased levels of PRQ, benzene, toluene and MTBE although DRO
and mineral oil decreased.

¢« BH102 and BH609 are located relatively close to each other in the south western section of the site.
BHE0S did not historically have elevated concentrations of any hydrocarbon parameter. In October
2009 BH102 had elevated hydrocarbon parameters.

» TCE was detected at concentrations exceeding the EPA IGV in four monitoring boreholes {(BH104,
BH701, BH702 and BH703) in the south western area of the site. These concentrations are consistent
with the results from previous monitering rounds. There has been a significant decrease in the
concentrations in all four boreholes, with concentrations in 8H104, BH701 and BH702 at the lowest
concentration to date. The decrease in TCE concentrations may relate to low baseflow level due to the
low rainfall in the early part of 2010. It may also be attributed to the pumping of the new trial
production wells (800 series) drilled in the area.

« BHB02 had elevated concentrations of copper and zinc. Copper had not been detected at elevated
concentrations in this borehole previously, Zinc had been detected previously at elevated

concentrations.

5.0 RECOMMENDATIONS

s The menitoring schedule used in this sampling round should be continued in future sampling rounds.
This ¢onsists of obtaining water sampfes from 20 boreholes, checking water levels in a further seven
boreholes, floating product levels in six boreholes and the temperature level in one borehole.

= A number of wells require upgrading to facilitate monitoring. In 8H605 the outer casing is damaged
making sampling/obtaining the water level very difficult. The outer casing in BHE01 and BH60B is
damaged and sampling is not possible.

+ Boreholes tocated in areas of site activity/traffic should be protected by a concrete plinth and bollards
around the borehole casing or if not in use be properly decommissioned. Boreholes located at ground
level should be more clearly marked so they can be more easily located.

» It is recommended that dedicated ‘Waterra’ tubing be installed in all monitoring boreholes, This will
facilitate the efficient and standard collection of samples from the boreholes,

» Sampling and analysis of the historic cil identified in the groundwater on Corkbeg Island (BH204,
BH205, BH704 and BH705) should be undertaken so that remediation options can be considered and a
risk assessment of its potential to mobilise to receptors can be assessed,
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* The pumping of the new trial wells {800 series) in the south west section of the site may act as a pump
and treat (P&T) system and thus improve groundwater and surface water TCE concentrations in the
area. Regular sampling of the trial wells, boreholes and surface water in this area should be carried out
to monitor the effects of the groungwater pumping.

» BHIi0Z and BH&609 should be re-sampled for hydrocarbon parameters to establish if there are any
trends in the occurrence of hydrocarbon parameters in the boreholes. If elevated concentrations

persist, an investigation into the source of the potential hydrocarbens is recommended.
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WYG Environmental and Planning (Ireland) Ltd

REPORT CONDITIONS

ENVIRONMENTAL INVESTIGATION

This report is produced solely for the benefit of ConocoPhillips Whitegate Refinery ttd. (CCP) and
no liability is accepted for any reliance placed on it by any other party unless specifically agreed
in writing otherwise,

This report refers, within the limitations stated, to the condition of the site at the time of the
inspections. No warranty is given as to the possibility of future changes in the condition of the
site.

This report is based on a visual site inspection, reference to accessible referenced historical
records, the physical investigation as detailed, information supplied by those parties referenced in
the text, and preliminary discussions with local and statutory authorities. Some of the opinions
are based on unconfirmed data and information and are presented as the best that can be
obtained without further extensive research, The test results that are available can only be
regarded as a limited but likely representative sample assessed against current guidelines,

WYG take no responsibility for conditions that have not been revealed by the borings, or which
occur below or between the borings. The possibility of the presence of contaminants, perhaps in
higher concentrations, elsewhere on the site or the possibility of encountering ground conditions
at variance with our exploratory hole logs elsewhere on the site cannot be discounted. Whilst
every effort has been made to interpret the conditions between investigation locations, such
information is only indicative and liability cannot be accepted for its accuracy.

With reference to ground contamination, whilst the findings detailed within this report reflect our
best assessment, because there are no exact Irish definitions of these matters, being subject to
risk analysis, we are unable to give categoric assurances that they will be accepted by authorities
or funds without question as such bodies have unpublished, more stringent objectives. This
report is prepared and written for the uses stated in the report and shouid not be used in a
different context without reference to WYG. In time, improved practices or amended legislation
may necessitate a re-assessment.

The report is limited to the environmental aspects specifically reported on, and is necessarily
restricted and no liability is accepted for any other aspect especially concerning gradual or
sudden pollution Incidents. The opinions expressed cannot be absolute due to the limitations of
time and resources imposed by the agreed brief, the nafure of geology and the possibility of
unrecorded previous use and abuse of the site and adjacent sites. The report concentrates on the
site as defined in the report and provides an opinion on surrounding sites. Tf migrating poliution
or contamination (past or present} exists further research will be required before the effects can
be better determined.
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WYG
Unit 2 University Technology Centre
Curraheen Raad

Cork
No.4225
Attention : Mark Masterson
Date : 13th May 2010
Your reference ; CEOQ 6673
Qur refergnce : Tesl Report 10/1304
Location : Cop Whitegate - IPFC - March 2010

Date samples received :  25th March 2010
Status : Final Report

Issue : 2

Twenty five samples were received for analysis on 25th March 2010 which was completed on 13th May 2010. Please find atlached our Test
Report which should be read wilh notes at lhe end of the repart and should include all sections if reproduced.
Al inlerpretalions and opinions are outside the scope of any accredilalion, and alt resulls relale only to samples supphed.

All analysis is carried out on as received samples and reported on a dry weight basis unless stated olhenwise. Results are net surrogale
correcled.

J W Farrell- Jones CChem FRSC
Chartered Chemist

Plazse include all sections of this report il it is reproduced
QF-Pivi 3,1 v3 All solid resulls are expressed on a dry weight basis unlass stated elhenvise,

1of5



Janes Enviromunental Laboratory

Client Name: WYG Report : Liguids
Reference: CEQ 6873
tacation: Cop Whilegate - IPPC - March 2010
Conlact: Mark Masterson Liguidsfproducts: V=40ml vial, G=glass botle, P=plaslic bollla
JE Job No.: 10/1304 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNG;
J E Sampfa Ne 1-3 4.7 810 11-15 16-20  (21,24,2627|22,23,26.28| 29.3) 3234 3540
Sample Iy 8H102 BH1D4 BHi06 BH201 BH202 BH203 Br302 BH303 BH3205 BH3G7
Dapthy - - - - - - . -
COC No f misd Please sea altached notes for all
Comtainers| VG e Ve VGH | VGH | vGH v Ve ve vGH sbbreviaions and acronyms
Sample Date| 2310310 | 23030 | 230310 | 230310 | 230310 | 230340 | 230310 | 2303116 | 230310 | 2340310
Sample Typo| Waler Walar Waler Waler Water Walter Waler Waler Water Wealer
Batch Number 3 1 1 1 i 1 4 1 1 1
on | unite | Methed
Date of Receipt| 250310 | 2500310 | 25/03M10 25/0000 | 250310 | 250310 | 250310 | 25:03M10 | 2540310 | 250310 )
BTEX GC-FID <5 pat b TR W
MTBE 763 <5 <5 =5 <5 =5 <5 <5 <5 19 <5 gtk TRO3 W
Benzena <3 =5 <5 <5 <5 <5 <5 <5 <g <5 <5 patl TMO21W
Toluene =5 =5 <5 <5 <5 <5 <5 <5 <5 <5 <5 pofl THOZ W
Eihyl benzens <5 <5 <5 <5 <5 <& <5 =5 <5 <5 <5 wott TeiDI W
mip-Xylena <5 <5 <h <5 <5 <5 <5 <3 <5 <5 <5 pg!l TMO3 W
o-Xylena <5 <3 <5 <5 <5 <5 <5 <5 <5 <3 <5 pgfl TMO3IW
Total Xylenes <10 <10 <10 <10 <10 =10 <10 =10 <10 <10 <10 vl THO3IW
GRO [C4-12) <100 wall | TMIEPMIZ
GRO (C4-C8) 6334 <i00 <100 <100 <100 <100 <100 <100 <{Q0 353 <100 pafl TMIGPMI2
GRO (CB-C12) 218 <iG0 <100 <{Q0 <100 <100 <100 =100 <100 1015 <100 pall TMIGEMI2
GRO [C4-12) 6553 <§00 <100 <100 <100 <100 <100 <100 <100 1368 <100 pofl TM3BPM1Z
EPH {CB-CAD) (diszolved) " =% 115 <10 165 185 <10 <10 <10 <10 <10 1294 <10 parl TMS/EMS
f“',“er,"'.°‘:i{'“‘e’°'e‘a"°" &1 <o <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 wart | TvsiPME
Fluodide - - - 0.3 <03 <03 - - - =0.3 <0.3 mall TMOZTW
Tolal Cyamde” - - - <40 <40 <40 - - - <4{) <40 ugfl subgoniracios
Sulphate” - - - §52,30 1370 16.18 - - - 1091 <005 mgi THOIBW
Nilrale as NO)l - - - <2 2 <02 - - = <0.2 <02 mgll THO3BW
ilrite a5 NO," - - - 0.08 Q.08 =002 - - ~- 0.06 (.02 mgil THO3BW
A W2Tel Ammonia as N - - - 034 [ 3] 0.50 - - = 0.42 =0.03 maA TMO38W
Oriho phosphate as PO4 - = - =0.06 <0.06 <(3.05 - - - <0.06 <0 06 gl TaMO38W
Total Alkatinity as CaCO3" - - - 199 266 299 - - - 170 <1 mafl ThQ3I2ZW
VOogs© - saa lab see lab ~ - - - - - =86 lab <1-5 wai THIBPMID
Arsenic - dissolved © - - - <25 298 39 ~ - - 2.5 2.5 wgfh T™ 030W
Cadrvium - dizsolved * - - - <0.5 <05 <0.5 ~ - - <0.5 <0.5 uafl T 030V
Calcium - dissoived - - - 135.20 117,60 91,25 - - - 43,09 <003 mgl TH 030W
Chromium - dissalved ® - - - 1.5 <1.5 <15 - - - <15 <1.5 wgfl T 030w
Lead - dissolved * - - - =5 <5 <5 - - - <5 <5 pitt T OI0W
Jran - dissalved ° - - - <20 <20 <20 - - - <20 <20 pai TH 030w
Magnesium - dissolved - - - 201 A0 13.46 23.10 - - - 8.07 <0.02 mgil TM Q30w
Zine - dissolved * - - - <3 <3 <3 ~ ~ - <3 <3 ol TM Q30W
Copper - dissolved * - - - <7 <7 <t - - - <7 <7 poh TM O30W
Manganess - dissolved * - - - <2 <2 300 ~ - - 4103 <2 yaf TM 0200
Please include all sections of this report if it is reproduced
QF-PM 3.1 v3 All selid resulls are expressed on a dry weight basis unless s1ated otherwise, 2ofB




Piease include 2ll sections of Lhis report if it is reproduced
OF-Pivi 3.1v3 All solid results are expressed on a dry weight basis unless staled othernwise, 3ofs



Jones Envirommental Laboratory

Cifent Nama: WYG Report : Liquids
Reference: CEQ 6873
Location: Cop Whitegale - iPPC - March 2010
Contaci: tark Masterson Liquidsiproducts: V=40ml vial, G=glass bollle, P=plastic botlie
JE Job No.: 101304 H=H,30,, Z=ZnAg, N=NaOH, HN=HNQ,
J E Sample No. 4143 44-47 48-53 54-5F 5882 62.65 66-68 £9-71 F2-74 o
Sample Iy BH30B BH300 BH502 BHI05 BHE(Z BHEGS BHY0 BH7QZ BHTO3 BH3
Crepths - - - . - - - = -
COC No/ misc Please see atlached noles far all
Containers| VG ' YGH VG VGH vG VG Ve VG P abbraviations and acronyms
Sample Oate| 2303110 | 230310 | 230310 | 230310 | 230310 | 230310 | 2310310 | 230310 | 230310 | 2303110
Sample Typo| ‘Water Walter Walar Waler Waler Waler Watar Waler Watar Vyatar
Ba-tch Numb_:rr 1 3 i 1 1 1 1 1 1 l LoD Urits Melhod
Date of Receipi| 250310 | 250310 | 2510310 | 250310 | 250310 | 2503090 | 250340 | 250310 | 230310 | 250310 Ho.

BIEX GC-FID <5 Jgf | THOZW
MTBE <5 =5 1031 <§ <5 BE6 <5 <5 <5 - <5 gt | THO3 W
Benzene <5 <5 48 <5 <5 T4 <5 <5 <5 - <5 pg'l THO3 W
Toluens <5 <5 33 <5 <5 <5 <5 <5 <5 - <3 pgfl ThOI W
Ethyl benzene 5 <5 <5 <3 <5 <5 <5 <5 <5 - <5 pofl TMOSI-W
mp-Xylensa <5 <5 51 <5 <35 =5 <5 <5 <5 - <5 pall TMGIITW
a-Xylene <5 =5 3 <5 <5 <5 <5 <5 <5 - <5 paf! THRI W
Tolal Xylenes <1 <10 56 <10 <50 =<0 =10 <30 <10 - <10 patl THMO3I W
GRO (C4-12) | T <100 pofl | TMIGPME2
GRO (C4-CB} <100 <100 3257 <100 <iGp &103 <100 <109 <100 - =100 wgl/l | TMIBIPMI2
GRO (C8-C12) <1 643 W <1 <iQ0 21 <100 <10 <100 - <100 pall TMIGPMI2
GRO (C4-12) <100 643 43-23 <109 <100 6374 <100 <K <1400 ~- <100 ngtl TM3BPM12
EPH (CB-C40) (dissoived) * ** <10 <10 <10 <10 <10 <10 <i0 <0 =i0 - <10 ygi | THSIPMY
glnﬂzlﬁgri:]{in1erprelaluon& <10 <10 <10 <10 <10 <10 <10 =10 <10 - <10 ] TMSPMG
Fluoride = 5 0.3 - 03 <03 - - - - <03 mgl | THo27W
Tota! Cyanide” - - <4 - <40 <af) - - - - <4} wgdl subcaniracted
Sulphata® - - 5.82 - 492 41 12,85 - - ~ - <005 mgh TMO3BWY
Nilratle as N0, - - 0.2 - 130 02 - - - - <02 mgi THOREW
Nitrita as NO," - - 007 - .10 0.07 - - ~- - <002 el THGIEW
Amm N2/Tot Ammonia as N - - 043 - 0.08 0.38 - - - - <o.da mifl TMO3BW
Orlho phosphate as PO4” - - <006 - 0,08 <006 - - - - <0.06 mai TMO3aW
Total Alkalinity as CaCO3" - - 18 - 16 307 - - - - <1 mgh TMOF2W

ocs® - - see lab - sen tab - s08 lab see tab sza lab - <1-5 pgt | TMIS/PMI0
Arsenic - dissolved * - ~ <2,5 - 2.5 - - - - - <25 pail TM O30W
Cadmium - dissolved - - <0.5 - 18 ~ - - - - <0.5 pah T 030W
Calcium - dissolved - - 18.50 - 139.20 - - - - - <0.03 gl TeA O30W
Chramium - dissolved” - - <1.5 - 34 - - - - - 215 ] TM 030W¢
Lead - dissolvad” - - <5 - <5 - - - - - <5 por | TMD3DW
Jron - dissolved * ~ - <20 - <20 - - - - <20 <20 poh T 030W
Magnesium - dissolved - - 10.69 - 19.96 - - - - - =0.02 mgfl Tid 030W
Zing - dissolved - - <3 - 199 - - - - - <3 pod TH 020w
Copper - dissalved ® = - <7 - 46 - - - - - =¥ pol TM G30W
Mangangsa - dissotved * - - a7 - 4471 - - - - 78 <‘2 poi T O30V
Iran - tolal - - - - - - - - - 121 <20 wgh TM O30W
Ferrous Iron - ~ - - - - - - - <002 <0.02 maf TiAQ48W
Fern; tron - - - - - - - - - 012 <0.02 gl TMOEBW
Manganese - tatal - - - - - - - - - B77 I <2 wail TM Q30w
Manganese Il ~ - - - - - - - - 056 <0.02 mgfl TMOE2W

Plaase include all secuons ¢f this raport if it is reproduced
QF-PM 31 w3 All solid results are expressed on a dry weight basis unless siated otherwise, 40f6




Juzow Enviragrnental Laboratory

Cllent Name: WYG VOC Report : LIQUID
Refarence: CEOQ 6673
Location: Cop Whilegate - iPPC - March 2010
Contact: Mark Maslerson
JE Job No.: 10/1304
J E Sample Mo 4.7 g-10 3540 48-53 58-62 66-88 69-71 72-74
Sample 1D} SH104 BH105 BH307 BH502 BHEOZ BH71 BH702 EH703
Depth B - - - B - B
COG Ne f misg
Cantainars VG VG VYGH VGH VGH VG vG vG Please see attached noles for all
Sampla Date] 230310 | 2303710 | 23/03/10 | 230310 | 23/03710 | 23/0X10 | 2310310 | 2310310 abhreviations and acronyms
Sample Typa| Waler Water Waler wWater Waler Water Water Waler
Batch Mumber 1 1 1 1 1 1 1 1 LOD Unils Method
Date of Recelp] 250310 | 250310 | 250310 | 2503010 | 250310 | 258310 | 250310 | 250310 Ho.
Dichlorodiflucromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 pof THISIPM D
Methyl Tertiary Butyl Ether <2 <z <2 1013 “2 <2 <2 «2 «2 gt TH1BPM 1D
Chloromethane <3 =3 <3 <3 =3 <3 <3 <3 <3 wel TM1SIPIQ
Vinyl Chloside <2 4 <2 <2 <2 4 =2 <2 <2 pgfl THISPMID
Bromomethane <1 <1 <1 <1 <1 <1 < <1 <1 pgi TM1SIPM 10
Chlgrosthane " <3 <3 <3 <3 <3 <3 <3 <3 <3 ugh  |TrM1sPMIG
Trichlorolluaromethane © <3 <3 <3 <3 <3 <3 <3 <3 <3 ugl THASPKI
1.1-Dichlorpethene <5 <6 <6 ) <4 B =6 6 <5 peft [ TMISPMAD
Carbon Disulphide * NA, WA NA NA MA WA A WA <3 pg/l THAIBIPM A0
Dichloromethane <3 <3 <3 <3 <3 <3 <3 <3 <3 wa TMASPM10
lrans-1-2-Dichloraethene © <3 <3 <3 43 <3 <3 <3 <3 <3 ugfl THRAS/PM D
1,1-Dichloroathane * <3 =3 <3 =3 =3 <3 <3 <3 <3 pgil TSR0
cis-1-2-Dichlomethene * 32 14 <3 <3 <3 25 <3 l <3 gl TMASIPMID
2,2-Dichlorapropana <1 <} <1 41 <t 1 <1 <1 <1 ¥el] TMiSFMID
Bromaochloromethane © <2 <2 <2 <2 <2 “2 <2 <2 <2 poi THISPMID
Chioroform * <3 <3 <3 <3 <3 <3 <3 <3 <3 pafl | TMISIPMID
1.1,1-Trichlorogthane * 3 <3 <3 <3 =3 <3 <3 <3 <3 ngfl TRMISPMI0
1,1-Dichloropropene * <3 <3 <3 <3 <3 <3 <3 <3 <3 pafl TMISPMID
Carbon tetrachlorige = <2 <2 <2 <2 <2 <2 <2 <2 <2 pad TMISPMID]
1,2-Dichloroethane * <2 <2 <2 <2 <2 “2 <2 <2 <2 ol TMASPMIG
Benzene ~ <3 =3 <3 436 <3 3 =3 =3 <3 paf TMISPMIG
Trchloroethens © 38 & <3 <3 <3 16 20 74 <3 pgli TM1SIPM 10
1,2-Dichloroprapane * <2 =2 <2 =2 <2 2 <2 <2 <2 wof THI1S/PM D]
Dibromomethane <3 <3 <3 <3 <3 <3 <3 <3 <3 podl | TRA1SMPM1Y)
Bromodichtoromethane * <3 <3 <3 <3 <3 3 <3 <3 <3 pail TH15PMI0
¢is-1-3-Dichtoropropens <2 <2 <2 <2 <2 <2 <2 «2 <2 pgdl TMISIPMI0
Tolyane " <3 <3 <3 28 <3 <3 <3 <3 <3 ugl | TSP
trans-1-3-Dichloropropene © <2 =2 2 <2 <2 <2 <2 <2 <2 Hgi TH15PM10
1.1,2-Trichloroethane * <2 <2 <2 <2 <2 <2 <2 <2 <2 ugh TMASPMIO
Tetrachloroethene ® <3 <3 <3 <3 «3 <2 <3 =3 =3 pad THMAS/PMI0
1.3-Dichloropropane * 2 <2 <2 <2 <2 <2 22 <2 <2 Haf TMISIPMI0
Dibromochlaromethane © =2 <2 2 <2 2 <2 2 <2 <2 Hgf TRS/PMI0
1.2-Dibromoethane * <2 <2 <2 <2 <2 <2 <2 <2 <2 pol  |Tmisemn
Chiorobenzene * <2 <z <2 <2 <2 <2 <2 <2 <2 pg! | TMISIPMI0
1,1,1,2-Tetrachloroethane * <2 <2 <2 =2 L g «2 <2 <2 <2 pall TMISIPMIG
Ethylbenzene » =3 <3 <3 4 <3 <3 <3 <3 <3 pgfl TMi&EM10
ofm-Xyleng " <5 <5 <5 33 <5 13 <5 <5 <5 pod [ TMISPMI0
o-Xylene " <3 <3 <3 <3 <3 1 <3 <3 <3 pgh | TMISPNG
Styrene ® <2 =2 =¥ <2 2 <2 <2 2 <2 pgh TMASPIID)
Bromoform * <2 «2 <3 <2 <2 <2 <2 <2 <2 poil TI1SIPM D)
Isopropylbenzens * <3 <3 <3 <3 <3 <3 <3 <3 <3 g TMISPMID]
1,1.2.2-Tetrachlorogthane <4 <4 <4 <4 <4 <4 <4 <4 <4 wol TH1SIPM 1O
Bramohenzene © . <2 <2 <2 <2 <2 «2 <2 «2 =2 wghl THASPMID]
1,2,3-Trichloroprepans ” <3 =3 <3 <3 <3 <3 <3 <3 <3 ug! TRAIBPII0
Propylbenzena =3 <3 <3 <3 <3 <3 <3 <3 <3 pglh | TMABIPMI0
2-Chlarotoluene * <3 <3 <3 <3 <3 <3 <3 <3 <3 pal TM15/PM10
1,3,5-Trimethylbenzene ™ <3 <3 <3 <3 <3 <3 =3 <3 <3 Hgit TMISPM1D
4-Chlcrotoluene <3 <3 <3 <3 <3 <3 <3 «3 <3 pafl TMISPMID
ter-Butylbenzens <3 <3 <3 <3 <3 <3 <3 <3 <3 pght | TMISIPMI0
1.2 A-Trimethylbenzena <3 <3 <3 13 <3 <3 <3 <3 <3 pail TMAS/PMID
sec-Butylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 pgil TMISPMI0
4-1sopropyltsluene * <3 <3 <3 <3 <3 <3 <3 <3 <3 pgd | TMI5PI10)
1,3-Dichlorgbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 pol TMISIPMIG)
1 .4-Dichlﬂrdbenzene ¢ <3 <3 <3 <3 <3 <3 <3 <3 <3 pfl TM1S/PM 1))
n-Butylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 yail TW15/PMID
1,2-Dichlorobenzene * <3 <3 <3 <3 <3 <} <3 <3 <3 gl THM15PMI0
Please include all seclions of this report if it is reproduced
aF-PM 3148 All solid resuits are expressed on 3 dry weight basis unless staled otherwise. Page Sof &



1.2-Dibromo-3-chloropropane <2 <2 2 <2 <2 <2 <2 <2 <2 pgi TM15/PM10
1.2,4-Trichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 pgi TM15/PM1Q
Hexachlorobutladiens ° <3 <3 <3 <3 <3 <3 <3 <3 <3 [iIvl] TMI5PM10
Naphthalene <2 €2 =2 <2 <2 <2 <2 <2 <2 Tl TISEMID
1.2, 3-Trichiorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 pgil T 15/PMID
Pleasa include 3)l sections of this report if it is reproduced
QFPM 31V All solid results are expressed on a dry welght basis unless stated otherwise, Pagebof &
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.. ConocoPhillips

Groundwate

13-May-10
Borehole gH102
Borehole Serias: 100 Series |_ Standards |

[EPAIGY | |
Parameter: Diesel Range QOrganics (DRO) L—

[EQS j ]
Parameter Class: Hydrocarbon Indicaiors & PAHs I-T_I‘l-’g'_'i!':-’ Value | oA
Sampling Date Values Unils LabD
01/12/2002 < 001 mofl 0.01
01/12/2003 1.381 mufl o
011172004 0.136 mg/l 0.01
01/03/2006 0.067 mg/l o
01/110/2006 0.214 mgfl 0.01
01/03/2007 < 00 mg/l 0.01
04140/2007 0.158 mg/l 001
08042008 < 0.01 mgf 207
15/04/2008 < 0.01 mef! Qoi
24104/2008 0.04 mgfl 001
07/05/2008 < 0.01 magfl 01
25103/2009 0.076 mg/l 0.0
29/10/2009 0.121 mgfl 00
23/03/2010 0.1135 mgfl 0.01
ERPAIGY: Pags 10of 2
£0S:

Trigger Value:

KesL 5& : N ne sweu the Tr ger va
LoD = Limit of Deteclion



ConocoPhillips

13-May-10

Barehole BH102
Borshole Series: 100 Series | __Standards |
. . [EPAIGY | |
Paramater: Dieset Range Organics {DRO) = — 4
|EQS |
Farameler Class: Hydrocarben Indicaiors & PAHs [Trisaer Value ‘ 01
Values Unils Lol

Sampling Date

=1 Detection Limi
—¢— Resuits

EPA IGV:
EQS:
Trigger Value:

Resuns aré in Don v
LoD = Limil of Deteclion

T
1

they es ved the Iri vaue



ConocoPhilips - Whitegate
Groundwater Monitoring Programme

Conoc&PhiIIips

13-May-10
Borehole BH102
Borehole Series: 100 Series | : Standards ]
EPA IGYV
Parameter: Pelrol Range Crganics (PRO) |_ | J
[EQs | '
Parameter Class: Hydrocarbon Indicalors & PAHs i| Trigger Value | 0.1 |
_Sampling Date Values Unils Leb
01/12/2003 0.835 mygfl 0.01
0111112004 4.428 mgil 0.01
01/03/2006 < 0.01 mg/l 0.01
01/10/2006 < 0.01 mgfl 0.01
01/03/2007 < 0.0 mg/l 0.01
04/10/2007 0.553 magfl 0.01
08/04/2008 < 00 mgfl .0
15/04/2008 < 0.01 mg/l 0.01
24/04/2008 < 0.0 mgfl R
07/05/2008 < 0.01 mgfl 0.01
25/03/2009 < 0.1 mgH 001
29/10/2009 0.298 mgfl 0.1
23/03/2010 6.553 mgll 0 001
EPA IGV: Page 102
EQS:

Trigger Value:

e whu e they exu suthe tnyyen v iue
LoD = Limil of Delection



ConocoPhilips - Whitegate
Groundwater Monitoring Programme

Conoc&ﬁhillips

13-May-10
Borehole BH102
Borehole Series: 100 Series l Standards |
|EPA IGV
Parameter: Petrol Rangs Organics (PRO) } | j|
|ECS |
Parameter Class: Hydrocarbon indicators & PAHs | Trigger Value | 01 |
Sampling Dale Valies Units Lol
7 1 £ Detection Limit
6 -——— Resulls
5
4 4
1
24
| 5
0 n
& $ S *.@’ *@’ & N
o & & ; " <
| Q¢ & W w w2 JF &
EPA IGV: Page 20f2
EQS:
Trigger Value:

Resune o m vwie #heiw a2y vavesd e Trigyer Vaiue
LoD = Limit of Delection



{3 ) '
Borehole BH102
Borehale Series: 100 Series
Parameler; MTBE by GC
Farameler Class: Hydrocarbon Indicalors & PAHs
Sampling Date Values Units
01/12/2002 < 001 mg/l
01/03/2006 < 0.1 mgfl
01/10/2006 < a.01 mgfl
01/03/2007 < 0.01 mgfl
0.494 mgfl
25/03/2009 < 0.002 mg/l
2.5 - T Deteclion Limit
2 —#— Results
[.5 4
1
0.5 -
0 1 1) T :‘ T T T
N ™ 1} b L) & D & \‘b
Sy R 5 o S

EPA IGV:
£QS:
Trigger Value:

ke 15 e ey exe ruthe o ges JYae

LoD = Limil of Delection

0.01

0.0

0.0

001

001

0.01

0.01

0062

0 ooa




Borehole BH104

Borehole Series: 100 Series

Parameter. Peirol Range Organics {(PRO)

Parameter Class: Hydrocarbon Indicators & PAHs

ConocoP.hiIIips

13-May-10

| Standards |
[EPAIGV | |
[Eas ]

| Trigger Value | 0.1

Sampling Dale B B Values
081112001 < o
01/12/2003 < 001
01/11/2004 1.279
15/03/2005 < 00
13/06/2005 0.834
011142005 < 0.01
01/03/2006 < o
01/10/2006 < 0.01
01/03/2007 < 00
261072007 < 001
0471042007 < oo
04/12/2007 < 001
07/03/2008 < 001
28/10/2008 0.812
25{03/2009 0.368
29/10/2009 0.125
23/03/2010 < 000
EPA IG(/-:

EQS:

Trigger Value;
Eu: w e bold wherai w dine l"r.i. \er \‘:'aiue

LoD = Limit of Delection

_ Unils taD
mgfl 0.1
mafl 0.4
mgl 0.01
mg/l 001
mg/l 001
mgfl 0o
mg/l 00
mal 0.1
mgfl 0.01
mgil 0.01
mafl 3.01
mg/) 001
maf) 0.01
mgl 0.0
mgfl 0.0%
magfl 01
mgil 0.001

Page 1ol 2



- te

. | Conocc‘iﬁl'shillips

13-May-10
Borehole BH104
Borehole Series: 100 Series | Standards |
[EPAIGV
Parameter: Peirol Range Organics (PRO) 2 |
[EQS [ |
Parameter Class: Hydrocarbon Indicators & PAHs Trigaer Value 0.1 ]
Sampling Dale Values Unils LoD
1.4 4 = Detection Limit
1.2 4 —+— Resulls
i
0.8
0.6
0.4
0.2
O 4
‘Q\ "Qb- ,%" <9'<> ‘SS\ 9-::\ "@- (@ {‘\Q
‘Qp \;\p BQ ";“\‘.\ @"‘t’ Of-f -\l\'q‘ ¢6 “\;"‘}
EPAIGV: Page 2 of 2

EQS:
Trigger Value:

I S. sare npo W woar ge Ja
LoD = Limil of Detection



o ConocoPhillips

Borehole B8H104
Borehole Series: 100 Series
| EPA GV | 0.01
[EQS | 0.01
Parameler Class: Volatile Organic Compounds m | 0.01
{VOCs) d —

Paramasler: Trichloroethene {TCE)

T

Sampling Dale Values Units Lob

0009

0 o1

0 009

0 00%

0001

0.001

0 001

0.001

0.001

0.001

0.001

0.001

0.001

0.401

0.001

0.001

0.009

0.009

0.001

0.001

0.001

J

e1of3

L.

EPA IGV! Pat
EQS:
Trigger Value:

[¢

F re wi th it the Tr ry ue
LoD = Limil of Deteclion



1 - - ate > HTH
: ConocoPhillips
e ) ) Hme
13-May- 10
Borehole 8H104
Borehole Seriss: 100 Series Standards |
_ [EPAIGY [ o001 ]
Parameler: Trichloroelhene (TCE) :
|ECS | 001 |

Parameter Class: \{(%actglse] Organic Compounds |Trigger V3|U8‘| 0.01 |

Sampling Date Values Unils LoD
G.001
0.001
0.003
0003
0.003
0,003
0 003
0.003
0.003
0.003
0.003
0.003
0003
(.003

EPA IGV: Page 20f 3

EQS:

Trigger Value:
f e 1Ol wne A suthe dnyyer Yaiue

LoD = Limit of Delection



s - ConocoPhillips
) ater '’ T ' rz p
13-May-10
Borehale BH104
Borehole Series: 100 Series | Standards |
[EPA IGV 0.01 |
Parameter: Trichloroelthene {TCE) |— o | :
EQS | oot |
Parameler Class: Volaiile Organic Compounds Trinaor Valie | i
(VOCs) | Trigger Value | 0.01 |
gan_'npling Date Values - Unils LoD
0.8 4 [ Detection Lin
0.7 4 —— Results
0.6 -
4
0.5
0.4
0.3 3
0.2 - *e
0.1 - °\
! 0 S L I S A S o o B B e e e A B It e e |
$ & S H SO
" Q’ o' \I e Q’ A \'I
N A RN I @qﬂ @ ..\.‘4\‘5% o
EPA IGV: Page 3of3
EQS:
Trigger Value:
I3 ts o e zadthe “ri v

LoD = Limit of Delection



. =

ConocoPt llips

G ST
13-lAay-10
Borehole BH104
Borehole Serias: 100 Series | Standards ]
Parameler: cis-1,2-Dichloroethene (¢DCE) IEP AlGV J 0'?3 —I
Parameter Class: Volalile Organic Compounds 0.03 I
(VOCs)
Sampling Dale B Values Unils ] Lol
0.007
13/06/2005 0.029 mgfl 0801
6.001%
0.0014
0 001
000
0001
0.001
26/02/2007 0.026 mgfl 0.001
0 Q01
26/04/2007 0.011 mgfl 0o
30/05/2007 0.009 mg/l 0.001
2810812007 0.005 mgfl 0 Q0
26/07/2007 0.028 mgfl 0.00
04110/2007 0.021 mgfl 0.001
0441212007 0.018 mgl 0.001
10/01/2008 0.018 mg/l Q007
141022008 0.024 mgi 0 001
07/03/2008 0.028 mghl 0.004
08/04/2008 0.021 mg/! 0.001
07/05/2008 0.016 mgil 2.001
EPA I(-B\;’: Page J. 3 )
E‘?njsg:ger Value:
{ SL s5argInpol the Tr ri

LoD = Limil of Deteclion



ConocoPhillips

13-May-i0
Borehole BHi04
Borehole Series: 100 Series Standard
) . 003 |

Parameler: cis-1,2-Dichlorogthene (cDCE) — | z
Parameler Class: Yolalile Organic Compounds Vooz| 0.03

{VOCs) — ? ' 5
Sampling Dale Values  Units LoD
10/09/2008 < 0.001 mofl 0 01
28/10/2008 0.0017 mg/l 0001
05/12/2008 0.039 0,003
07/01/2009 0.026 mg/l 0 003
12/02/2009 0.018 mal G Q03
25/03/2009 0.8 mgfl 0003
2310412009 0.005 mgfl 0.003
28/05/2009 0.02 mgil 0.003
01/07/2009 0.018 mg/l 0.003
29/07/2009 0.042 mgyl 0.003
30/05/2009 0.016 mgfl 0.003
29/10/2009 0.013 mgfl 0.003
271012010 0.011 mgil 0003
23/03/2010 0.032 myil 0003
EPA IGV: Page 2of 3
EQS:

Trigger Valve:

neswils are in v @ where (hey ex ithe 1nyy  WVan
LoD = Limit of Delection



Jomeet - Tt ConocoPhillips
e : ' AT p
13-May-10
Borshole 8H104
Borehols Series: 100 Series | Standards ]
EPA |GV 0.03
Parameler: cis-1,2-Dichioroethene (cDCE) | EA |
|EQs | |
Parameler Class: X?(I)acl:llsrs; COrganic Compounds __T:iég;ar Valua ] 0.03 J
Sampling Date Tfalues Unils LoD
0.06 - ] Deteclion Linm
0.05 - —&— Results
0.04 4 T
0.03 V
0.02 4
0.01
G LSS T T e e T I B e B e |
P oSS 9O
P> @ W @
S A S A G A - A
EPA IGV: Page 30l 3
EQS:
Trigger Valug:

ke s are 1bu
LoD = Limii of Deteciion

e “'IU) Au jun@ ngye: ¥aag



ConocoPhillips

i€ .
18-May-10

Barehale BH106

Borehole Series: 100 Series Standards |
Parameter: Dissel Range Organics (DRO) Ii‘f‘ S |
Parameter Class: Hydrocarbon Indicalors & PAHs l:\::_'_r Value I 01 :
Sampling Date . - \ialues - Units LoD
06{11/200% 1.516 mg/l 0.0
01/06/2002 < 0.01 mgfl 0.01
014122002 < 0.0 mgl 0o
01/04/2003 1.51 mg/l 0.00
014122003 < 0.0 mgft ol
0110372004 0.751 mgfl 0.01
01/11/2004 < 00 madl 00j
01/03/2005 < 0.04 mg/l 004
1500372005 0.434 mg] 0.0
13/06/2005 0.396 mg!l 0.
01/11/2005 < 0.01 mg/il 001
15/66/2006 0.306 mafl 0.01
01/08/2006 0.588 mgfl a0l
31/08/2006 < 0.01 mgfl oot
01/10/2006 0.275 mgil 001
01/03/2007 < 00 mgf! o1
26/07/2007 < 0 mgf 0 o7
04/10£2007 0.234 mgfi oo
D4/12{2007 0.602 ma/ 0.01
06/03/2008 0.235 mg/l D.01
28/10/2008 0.08 mgyl 001
EPA IGY: N Page 10f 2
EQS: g

Trigoer Value:

Results are in bold where they exceed the ™ iggery lue
LoD = Limit of Delection



- e

Conu oPhillips

Gi ater i
18-May-10
Borehole BH106
Borghole Series: 100 Series | Standards
i ) [EPAIGY |
Parameler: Diesel Range Organics (DRO) —
[EQS | |
Parameler Class: Hydrocarbon Indicators & PAHs Trigger Value | 01
Sampling Dz;le Values Units LoD
254032009 0.364 mofl 001
29/10/2009 0.146 mgfll 0.01
23/03/2010 0.166 mg/l 001
1.6 - [OTT Deteclion Limit
1.4 —e— Rasults
1.2 4
i
0.8 -
0.6 -
0.4 -
0.2 1
[
Y ) » L ) A o
S ! S b
S8 & \\,«‘9 <% «ép & &
LB ¥ QY N
EPA IGV: Page 2 oi 2
EQS:
Trigger Value:
Resu ;are in pol Tri jerv

LoD = Lirnil of Deleclion



DA ConocoPhillips

re
13-May-10

Borehole BH201
Borehole Series: 200 Series | Standards |

| EPAIGY |
Parameter: Diesel Range Organics {DRO) : ‘ !
Pararmeter Class! Hydracarbon Indicalors & PAHs 01 —J
Sampli.l.'\.g Dale - Values Unils LoD
09/11/2001 0.195 mgfl 0.0
01/12/2002 0.424 mgfl G.01
Q1/04/2003 < 0.01 mgll 0.01
01/03/2004 2.843 mg!| o0
01/05/2004 < 0.01 mg/l .01
01/11/2004 < 0.01 mg/l 0.04
01/03/2005 < Q.01 mg/l Q.01
01/11/2005 < Q.01 mg/l 0.01
01/03/2008 < Q.01 mg/l 0.0t
01/10/2008 < 0.01 mg/l 0.01
Q1103/2007 < 0.01 mgf) 0.01
28/10/2008 < 0.01 mgi! 0
28/10/2009 < 0.01 mgft 0.01
237032010 0.185 mg/l 0 o1
EPA IGY: Page 1of2
EQS:

Trigger Value:

Resul  are inbold where  zy exceed ' 2 Iriggel ue
LoD = Limil of Detection



Comocc — - esiis ConocoPhillips

Grc
12-May-10
Borehole BH201
Borehaols Serigs: 200 Series I Standards _
, i |[EPA IGV | |
FParamater: Diesel Range Organics (DRO) | | —
EQS
Parameter Class: Hydrocarbon Indicators & PAHS |T.".gger Valus ! 01
Sampling Date - Values Unils LoD
39 == Delection Limil
2.5 4 —&— Resulls
2
1.5 1
I
0.5 -
L
0
9\ ‘Q": o g‘a gb $ ’Qq
& & X & & & <
R AR S s
ERPA IGV: Page 2 0f 2
EQS:

Trigger Value:

I SU 3areInDoIdwnere aye a2
LoD = Limil of Deteclion



ConocoPhillips

13-May-10

I
o

Borehole BH307

Borehole Serigs: 300 Series [ Standards |
Paramelar: Petrol Range Organics (PRO} :ﬁd‘; - = ] _.l
Parameler Class: Hydrocarbon Indicators & PAHs | - | 0.1 __:
gampling Date Values Unlls LoD
06/1112001 70.155 mg/l .01
01/04/2003 < 0.01 mal 001
01/12/2003 0.27 mgfl .01
01/03/2004 4.644 mgfl 0.07
01/11/2004 3413 gl .01
01/03/2005 1.901 g/l [l
01/11/2005 7.946 mgfl 401
01/03/2006 15.491 mgll 0.01
01/10/2006 2.431 g/l am
01/03/2007 9.733 mygfl oM
04/10/2007 1.314 mofl 0.07
07/03/2008 6.973 mgll 0.01
29110/2008 6.522 ragfl 0.0
25/03/2009 < 0.1 mafl 0.
28/10/2009 3.149 gl 0.1
2710112040 3.379 myg/l 0.01
2310312010 1.368 mgfl 0 004
EPA GY: ) Page 10of2
EGS: h

Trigger Valus:

~ 55 in wola where they exceed the Tayy  Vaue
LoD = Limil of Celeclion



ConocoPhillips

G ’ e
13-May-10
Borehole BH3D7
Borehole Series: 300 Serigs l__ __ Standards :
‘ [EPAIGY ] |
Parameter; Pelrol Range Organics {PRO) |— [ _|
EQS
Parameter Class: Hydracacbon ndicators & PAHs | Trioger Value l 0.4 _|
Sampling Date Values Unils LoD
80 1 == Detection Limit
70 —&— Results
60 4
50 4
40 4
30
20 4
10
o4
N o ] ) N b Y )
» csb : ’ L\’Q ‘,}'Q N ‘s.’Q ‘}(:\
%0 Qt A \3‘0 o o O s _é\
EPA IGV: Page 20f 2

EQS:
Trigger Value:

[E-10 1N he sathe Tr ye va
LoD = Limit of Delection



ConocoPhillips

Grre -
13-May-10

Borehaole BH307

Borehole Series: 300 Series N
Parameter: Diesel Range Organics (DRO) — :]
Parameler Class: Hydrocarbon Indicalors & PAHs I
Eainpling Date B - Values Units LoD
06/11/2001 0.694 mgfi 0.01
0141242002 0.204 mag/l 0.01
01/04/2003 1.846 mag/l 0.0
0141212003 0.768 mgdl 0.01
010372004 0.67 my/l ool
01/44/2004 0.777 mug/i 0.0
01/03/2005 0.874 mgfl 0.0
0111172005 1.498 mag/l 0.01
01/03/2006 0.749 mg/l oM
01/10/2006 0.995 mafl 01
01/03/2607 1.161 mg/l .0
41042007 0.397 mgfl 0.1
07/03/2008 1.042 mg/l 0.0%
201072008 1.8% mg/l 0.01
25/03/2009 0.906 magfl 0,01
28/10/2009 1.137 mg/l 001
27/01/2010 1.943 mgfl 0.01
2310372010 1.294 mg/l 001

ERA IGV: . Page 1of 2
EQS:
Trigger Value:

Res ns e in wvold where ey v; ced the rigy va
LoD = Limil of Dalection



N ¢ - - i ST
: ConocoPhillips
g
13-May-10
Borehole BH307
Borehole Series: 300 Series | Standards
EFA GV
Parameler: Diesol Range Organics {DRQO) |_ : | —
[EQS | ]
Paramater Class: Hydrocarbon Indicalors & PAHs [Triggervalue| 0.1
Sampling Date - Values Unils LoD
2.5 == Detection Limil '
5 —5— Resulls |
|
1.5 4
| 4
-
0.5 4
0 L] L] ¥ 1 1 T 1 1 1 1 L] T L 1 T 1 1
S E S FE LSS
; N &
F Y
EPA IGV: Page 2 of 2
EQS:

Trigger Value:

1
LoD = Limil of Deleclion

he ihu; & ad the 1 ger Vae



A ConocoPhillips

13-May-10
Barehole BH309
Borehole Series: 300 Series | Standards |
Parameler: Pelrol Range Crganics (PRO} |[:_F? "" | |
Parameter Class: Hydrocarbon Indicators & PAHs i ;cicr Value ]| X :
Sampling Date - Valuas Unils - LoD .
01/10/2003 < 0.01 mgf! 0.01
01/03/2004 < 0.01 mgf! 0.01
0141142004 < 0.01 mgft 0.0%
01/03/2005 0.666 mg/l 0
0141142005 < 0.01 mgfl 0.01
0140212006 < 0.01 mgil 0.01
0110/2006 < 0.01 mgfl 0.01
01/02/2007 < 0.01 mgfl 0.01
04/10/2007 < 0.01 mgfl 0.0%
07/03/2008 < 0.01 migh 0.01
29/10/2008 0,389 mgfl 0.0
25/03/2009 < 0.1 mgfl ool
28/10/2009 0.157 mg/l 0
23/03/2010 0.643 mgfl 0.001
EPA IGV: Pags 1 0f 2
EQS:
Trigger Value:

Resu iarein potg wnere ey exceed € Iggery ue
LoD = Lirnit of Dglection




W 2
Mmoo eeate ConocoPhillips
Gi i alse p
13-May-10
Borehoie BH309
Borehole Series: 300 Series | Standardf_ |
EPAIGY l
Parameter: Petrol Range Organics {PRO} l -l — |
[Ecs ( _ |
Parameter Class: Hydrocarbon Indicaiors & PAHs [Trigger Value [ 0 |
Sampling Date Values Unils LoD
0.7 1 T Detection Limit
0.6 1 —4— Rasults
0.5
0.4 4
0.3
0.2 4
6.1
0 —t—r——t
. b o o N B [+
éﬁ S D S S W &
o B o o o~ o
EPA IGV: Page 20i2
EQS:
Trigger Value:
F re wi mn e ;ef\rau

LoD = Limil of Deteclion



o ConocoPhillips

re B
S
Borehole BHS502
Borshole Series: 500 Series L Standards
EPA IGV .001 |
Parametar: Benzene by GC | = | _EO
0.05 |
Parameler Class: Hydrocarbon indicators & PAHs ranser Vaies) | = 061_ .
Sampling Date - Values LUnits '_LaD
0.
01/12/2002 < 0.01 mg/l 0.01
01/04/2003 < 0.01 mg/l 0.01
01/03/2004 < 0.01 mofl 0.01
01/11/2004 < 0.01 mafl .01
01/03/2005 < 0.01 mgfl .01
01410/2006 0.09 g/ 001
Q1032007 < 0.01 mgft 0.04
07/33/2008 < 001 mgh 0 01
€007
0.0019
29/10f2009 < 0.005 mg#l 0005
o065
EPA IGY: Page 1ol 2
£QS:
Trigger Value;
K iU mn ere i LCed Iri jei ue

LoD = Limil of Delection



te

Cono oPhillips

G 1 .

14-May-10
Borehole BH502
Borehole Series: 500 Series | Standards |

EPA IGV 0.001

Parameler: Benzene by GC | . l —I

[EQS | o005
Paramsler Class: Hydrocarbon Indicalors & PAHs |“Tl'm-"f4r Value [ 0.001

Hu= = :

Sampling Dale Values Units LoD

0.6 -|
0.5 A
0.4 -
0.3 1
0.2 +
0.1 -

I Defeclion Limit
—&— Results

EPA IGV:
E0s:
Trigger Value:

P SU jarein ool

Wi

LoD = Limit of Delection

d ine



T ConocoPhillips
13-May-10

Borehole BH502
Borehola Serigs: 500 Series | Standards '
Parameler: Diesal Range Organics (DRO) | ?Pi i | |
Parameler Class: Hydrocarbon Indicalors & PaHs : :::_r Value |I X r|
?ar_ﬂplirﬂ Date - Values Units LoD
09/11/2001 < 0.0% magfl 0.1
014122002 < 0.01 mgfl Do
01/04/2003 < 0.0 mgil ool
014032004 < o.o1 mgyl 0014
01/11/2004 0.185 mg/l 0ot
01/03/2005 < 0.01 mg/l 0.0t
01/10/2006 0.02¢ mg/l 0.01
01/03/2007 < 00 mgil 0.01
07/03/2008 < 0.01 mo/l 0.01
3071012608 0.17 mg/l 0.0
25/023/2009 0.052 mgdl .o
29/10/2009 0.269 mgjl 0.01
23/03/2010 < o;m mg/l 0.0
EPA IGV: Page 1 of2_
EQS:

Trigger Value:

£SUi  are In Dold where® 2y excee 2 Irgger alue
LoD = Limil of Delaclion



Conot

Borehole

Borehole Series:

Parameter:

Parameter Class:

Sampling Dale .

BH502
500 Series

Diesel Range Organics (DRO)

Hydrocarbon Indicators & PAHs

—
0.3 -

0.25 -
0.2 4
0.15 4

0.05 1

Values

ConocoPhillips

id-tizy-10

| Standards J
[EPAIGV | ]
ES | |
| Trigger Value 0.1 —I

nils LoD

Jatection Limil

- — Results

EPA IGV:
£QS:
Trig :r Value:

I sults are in bo  where

LoD = Limil of Deleclion

12y exceed &  Igger value

Page 20of 2



i | ConocoPhillips

Td-Iday-10
Borehole BH502
Borehole Series: 500 Series | Standards
EPA IGY 0.03
Parameter: MTBE by GC St | |
|[EOs |
Parameter Class: Hydrocarbon Indicalors & PAHs _Tr_-.gge.r Valia | 003 |
Sampling Date Values Unils LoD
058/11/2001 0.028 mo/l 0.1
01/12/2002 < 0.01 moft 0.
01/04/2003 < 0.01 mgil 0.1
01/03/2004 < D0.01 mgfl Dot
0.0
01/03/2005 < 0.01 mgyl 001
0.01
01/03/2007 < 0.01 mgil 001
0.002
£.002
B.005
005
1.2 4 =1 Detection Limit
1 4 —4— Resuits
0.5
0.6 4
0.4 4
0.2 4
k\\
| 02 P
T T L4 T L T T 1 1
| NP P R P AT T B S
SHEPFITT IS SN
) QG ?:Q ‘{'\“\ .{'\‘0 ‘:Nb ota @@ oﬂv ...\‘N‘ 0(‘ @:‘,
EPAIGV: Page 1 of 1
EQS:
Trigger Valuea:

I SL sarenpo wnere ey exceed the Trigger vaiue
LoD = Limit of Deteclion



1t - T te : i
G tor o ConocoPhillips
13-May-10
Borahole BH502
Borehole Serles: 500 Series [ Standards |
. [EPAIGY | |
Parameter: Pelrol Range Organics {PRC) ——
[EQS B j
Parameter Class: Hydrocarbon Indicalors & PAHs |% aner V_;_,“_,,?[ . 01
Sampling Dale Values Units Lal
09/11/2001 2.618 mg/l 0.0
01/04/2003 < 00 mgtl 801
01/03/2004 1.337 mgfl 0.01
01/11/2004 1.911 mgf 0o
01/03/2005 < oM mgfl 0.01
011 0/2008 1.602 mg/fl 3.01
01/03/2007 = 0.01 mafl 0.01
07/03/2008 < 0.0t mai! 0.
301072008 3.218 mg/l 0.m
25/03f2009 1.85 mg/i 001
29/10/2009 277 mg/l 0.1
2340312010 4.328 mg/l 0.001
5 5 = Detection Limi
4'3 : —&¢— Resulls
3.5 4
3 4
2.5 3
2
1.5 4
1
0.5 A
0 h L] L T h hd T L 1
SIS EPI IR
,\;P Y"Q A $° t».\\.;b 00 @‘} %\-‘b 0‘4 \s& Dt 'i*\‘} |
EPA IGV: Page 1ei1
EQS:
Trigger Value:
f ar o orexn suthe 1 ger Vaue

LoD = Limit of Detaclion



- ConocoPhillips

14-May-10

Borehole BH502
Borehale Serigs: 500 Series [ Standards |
Parameler: Toluene by GC |EPAICY | 0.01 |
[EQS | oot |
Farameler Class: Hydrocarbon Indicalors & PAHs | Trigger Vale l 0.0% \
Sampling Dale - Value_s B Ur_lils_ LoD
0971142001 < 001 mgl) 0.01
011212002 < 001 mgf o0
01/04/2003 < 0.01 magff 0.0
01/03/2004 < 0.01 mall om
0171112004 < 0.01 mgh 007
01/03/2005 < 0.01 mg/l 0.01
014102006 < 001 mg/l 0.01
01/03/2007 < 0.01 mg/l (.01
07/03/2008 < 0.0 mgll Q03
30/10/2008 0.005 rogl 0.002
25/03/2009 < 0.002 mg/l 0 a0z
258{10/2009 < 0.005 mg/l 0005
23/03/2010 0,033 mall 0005
EPA IGV: "~ Pags 10f 2
EQS:

Trigaer Value:

Results are in bold where they exceed the Trigger Value
LoD = Limil of Deteclion



ConocoPhilips - Whitegate
Groundwater Monitoring Programme

Borehole BHS502
Borehole Series: 500 Series
Paramelar: Toluene by GC

Parameter Class: Hydrocarbon Indicalors & PAHs

Conocé'ishillips

14-May-10

|__ Standards J
[EPalGv [ 001 |
[Eas | o001 ]
I Trigger Value h 0.01 1

LoD = Limit of Delection

Sampling D= Values Units LoD
- -
0.035 T 1Detection Limit

0.03 —&— Results
0.025 4
0.02
0.015 4
0.0 b—pf—p——F— g - -
005 4 . —
060 ST
0 T T T T L _l_l_r—_l
) 'Q\ *9'5 ‘:‘gbl VQ'O .‘»% S ] :\Q
Q\Q ‘,,Q $0 0‘-' a3 '{'N) -{‘Q}
EPA IGV: Page 20l 2
£Qs:
Trigaer Value:
Results ara in bold where they exceed & Iggery lue



ot ConocoPhilli
13-May-10
Borehole BH505

Borehole Series: 500 Series ‘: _Standards B

, EXE R

Parameter: Diesel Range Organics (DRO) — !

|EOS ] |

Parameter Class: Hydrocarbon Indicators & PAHs | Trigger Value [ 0.1 |
Sampling Daie o Values Unils L;D
097112001 < 0.01 mgfl 0.07%
01/12/2002 < 001 mgfl 0 0i
017102003 < 0.01 mg/l Q0i
011172004 < 001 mg/l p.01
0141172005 < 0.01 mgil a0
01/03/2008 < 0.01 mgfl 0.G1
01/10/2006 < 00 mafl Qo1
01/03/2007 < 00 mg/l 0.01
07/03/2008 0.314 mag/l 0.01
28/10/2008 < 0.01 mgf (.01
25/03/2009 < 0.01 mgil 0.0
29/10/2009 4.96 mg# 0.0t
27/01/2010 0.24 mg/l a.0i
231032010 < 0.01 mg/l 001

EPAIGV: Page 1 0of 2
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Resuits are in bold where they exceed the Trigger Value
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Parametar Class: Hydracarbon Ingicators & PAHs [ﬂr‘g?:—.f%lne I 0.05
Sampling Dale ) Values Units LoD
0811 1/2001 < 0.00 mgf! 009
01/42/2002 < 0.01 mg/l 00t
01/10/2003 < 0.01 mg/l 0.0%
011172004 < 0.01 mg/l 0o
0141142005 < 0.01 mgfl .01
01/03/2008 < 0.01 mgfl 0.04
01/10/2006 < 0. mg/l 0.0
01/03/2007 < 0.01 mg/l 0.1
07/03/2008 0,14 my/l (.01
291102008 < 0.01 mgh 0ot
25/03/2009 < 0.1 magfl 0.01
29/10/2009 2.976 mg/l 0.0
27{01/2010 < .01 mg/l 0.01
23/03/2010 < 0.01 mgil 01
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01/03/2006 < 0.1 mgh 0.0
01/10/2006 < 0.0 mgfl oo
01/03/2007 < 0.09 mgf) 001
07/03/2008 < om mg/l 0.01
29/10/2008 0.1 ol oo
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Sampling Dale Values Unils LoD
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|EPA IGV
Parameler. Pelrol Range Organics (PRO) | |
(EQS [ |
Parameler Class: Hydrocarbon Indicalors & PAHS | Trwu \.»‘r;iue—[ 01
Sampling Date Values Unils LoD
081042008 < 0.01 mgfl 0.
15/04/2008 < 0.01 mgit 001
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Borehole Series: 700 Series | Standards ],

[EPAIGY | 001 |
Paramsler: pfm-Xylene - —!

[Ens l 0.01 ;
Paramater Class: \((;:»{Ija(l:ilg Organic Compounds | Trigger Value | 001 |
Sampling Dale Values Unils LoD
04/10/2007 < 0.001 mgfl 0,00
0411212007 < 0.001 mgfl 0 001
10/01/2008 < 0.001 mg/l 0001
14/02/2008 < 0.001 mgfl 0.0
06/03/2008 < 0.001 mg/l 0.0m
0B/04/2008 <  0.001 mg/l 0.081
Q7/05/2008 < 0.001 g/l 0.001
05/12/2008 < 0.001 mgfl .00
0710112008 < 0.001 mgfl 0.007
12f02/2009 < 0.001 mgfl 0001
25/03/2009 < 0.005 mgfl 0 005
23/04/2009 < 0.005 mgyl 0005
281052009 < D005 mgil 0005
01/0712009 < 0.005 mg/l 0.005
29/07/2009 < 0.005 my/l 0.005
03/02/2009 < 0005 mg/l 0.005
30/09/2009 < 0005 mgi 0.005
29410/2009 < 0005 mg# 0005
23/03/2010 0.013 mall 0.005

EPAIGV: Page 10of 2
EQS:
Trigger Value:

Results are o bold where they exceed the Trlaner Value
LoD = Limit of Deglection
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1.0 INTRODUCTION

ConocoPhillips Whitegate Refinery Ltd, {COP)} retained WYG Environmental and Planning (irefand} Ltd,
{WYG) to undertake bi-annual groundwater monitoring at a number of borehole locations at the oil refinery
facility in Whitegate, Ce. Cork.

Groundwater monitoring at the site was conducted on 21% October 2010 by WYG. It was the second of
two groundwater quality surveys scheduled for 2010. This monitering forms part of the COP's compliance
with Condition 9.2 and Schedule 4 {ii) of their Integrated Pollution Prevention and Control {TIPPC) Licence,
Register No. P0266-01. The report conditions are presented in Appendix A,

The COP site consists of the refining site area on the mainland and crude oil storage tanks on Corkbeg
Island. The approximate outline of the site boundary Is presented in Figure 1 and monitoring borehcle
locations in Figures 2 & 3.

2.0 METHODOLOGY

2.1 SAMPLING SCHEDULE

Historically the particular borehole sampled and the total number of boreholes sampled varied from
monitoring round to monitoring reund. In March 2009 COP requested that WYG establish the status of all
boreholes on site and review historical analytical results. Based on this information a monitoring schedule
far subsequent monitoring rounds was established. It was proposed that all accessible boreholes on site
were visited during each visit. A total of 20 boreholes were selected from which water samples would be
obteinad. These boreholes were selected based on historic groundwater conditions and to obtain a good
spatial coverage of groundwater conditions. Groundwater level was obtained from a further three
boreholes, floating product levels from four boreholes and temperature from one borehole. The proposed
monitoring schedule is presented in Table 1. It was adhered to in the October 2010 sampling round,
although BHE02 boreholes casing was damaged sincg March 2010 and could not be sampled in this round.
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Tabte 1: Menitoring Schedule

BH101R, BH102, BH104, BH106, BH201,8H202, BH203,
BH302, BH303, BH305, BH307, BH308, BH309, BH502,
BH505, BH609, BH701, BH702, BH703

| Water sample (19)

Water level and temperature only (1) BH508
Water level only (3) BHI105, BRS04, BHSG7
Floating product {4) BH204, BH205, BH704, BH705

2.2 GROUNDWATER SAMPLING METHODOLOGY

Groundwater monitoring was undertaken in accordance with the WYG groundwater sampling protocol. This
protocol involves the purging of at least three borehole volumes of groundwater from the monitoring
borehole prior to collection of a sample. The sample is then decanted into laboratory issued containers,
Appropriate measures were taken to prevent cross contamination between sampling locations {e.g. use of

dedicated ballersftubing and change of sampler's gloves between sampling locations).

2.3 LABORATORY ANALYSIS

The groundwater samples were stored in cocler boxes prior to dispatch to an independent UKAS accredited

laboratory for analysis. Each sample was analysed for a selection of the following parameters;

+ Dijesel Range Organics (DRO) and Mineral Qil

¢ Petrol Range Organics (PROY and methyl-tertiary-butyl-ether (MTBE)
« Benzene, Toluene, Ethylbenzene and Xylene (BTEX compounds)

» Volatile Organic Compounds (VOC)

s« Major cations & anions

* Metals

The sulte of analysis for each sample was selected based on the requirements of the IPPC license and a

review of analytical resuits from previous monitering rounds.
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3.0 RESULTS

3.1 ENVIRONMENTAL MANAGEMENT DATABASE

CCOP appointed WYG {o generate a computerised “"Environmental Management Database” which was
developed during 2007, The analytical results of the bi-annual IPPC groundwater monitering programmes
dating back to 2001 and other menitoring events completed in the interim, such as the Landfill
Decommissioning Plan (LDP) monitoring, have been entered inte the database. The October 2010 bi-
annual orlginal laboratory analytical results, which are presented in Appendix B, have also been inputted.
The trend graphs and historical results of elevated parameters presented in Appendix C are taken from this
database,

3.2 ENVIRONMENTAL STANDARDS

For comparative purposes the groundwater results are presented with recognised environmental standards.

The Environmental Protection Agency's (EPA)} Interim Guideline Values (IGVs) proposed in the faferim
Report Towards Selting Guideline Valves for the Protection of Groundwater in Irefand (2003) are the
primary standards included for comparison in the COP database.

The recently issued European Communities Environmentat Objectives {Groundwater) Regulations, 2010 arg
intended for drinking water and as such are only used in this report for comparative purposes whenh an IGY

for a particular parameter are not available,

In the absence of IGV parameters, the EPA Environmental Quality Standards (EQS) published in the
Environmental Quality Oblectives and Environmental Quality Standards, The Aquatic Environment’ (1997)
have been used as an indication of water quality but primarily derived for surface waters.

Where there are no IGV values for hydrocarbon parameters, for example mineral oil, results are compared
to the Dutch Guidelines for Groundwater (RIVM 200G). Dutch Target (5) Values are considered typical of
narmal or background concentrations where as the Intervention (1) Values are those concentrations above
which further investigation and/or remediation are recommended. The Dutch values are only used for
guideline purposes in this country as they have no statutory basis outside the Netherlands; however, the
Dutch values are recognised as guideline standards by the environmental industry and by Irish regulatery
authorities.
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Where no IGY, EQS or Dutch Standards are available for such parameters as Diesel Range Organic (DRO)
ang Petrol Range QOrganic {PRO) concentrations then the DRO and PRO are compared to typical background
concentrations for greenfield sites. In groundwater, DRO and PRO concentrations are expected to be
normally less than 0.1mg/l.

In summary, the ‘Trigger Value’ used in the COP database represents the IGV where available, then the
Groundwater regulations, the relevant £QS, Dutch value or expected natural conditions. In the results
tables presented in Appendix C, results are in bold where they exceed the assigned ‘Trigger Value' and In
red where they exceed the IGV or EQS standard.

3.3  FIELD PARAMETERS RESULTS
Field results such as physical observations and field measurements are presented in Table 2. Boreholes
which showed conditions outside the IGV standard for pH, conductivity and temperature are outlined

below,

3.2.1 pH

The EPA IGY pH limit between 6.5 and 9.5. All the pH levels in boreholes sampled were within the
comparative value, with the exception of BH101R, BH102 and BH302 which had gH ranging from 6.1 to
6.32.

3.2.2 Conductivity

The EPA IGY conductivity maximum limit is 1,000uS/cm.  Conductivity levels in all were below the limit
value with the excepiion of BH201 (1,266 pSfcm), BH202 (1,887 pS/cm) and BH203 (1,183 uS/cm) on
Corkbeg Island, which is similar to previous rounds. The elevated conductivity may relate to saline

influence in groundwater from adjacent harbour.

3.2.3 Field Temperatures

The field temperature values recorded af the site generally exceeded the range of typical Irish groundwater
(10°C-12°C), with only five of the 19 boreholes water temperature readings were In that range. Eight
boreholes were slightly elevated, not exceeding two degrees over typical range. Six boreholes had
temperature levels elevated over two degrees. The warm weather during the summer may have caused
the slightly elevated background temperature. The elevated temperatures in BH307 (21.2°C), BHS05
(17.2°C) and BHS08 {17.4°C) may be as result of loss of production heat to the ground.
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3.4  ANALYTICAL RESULTS

As agreed with COP, following the implementation of the new Environmental Management Database, the
metheodology for presenting and discussing the analytical results has changed from report writing 1o
displaying results in data tables, graphs and figures. The emphasis is placed con showing the trends of any
monitoring boreholes exhibiting elevated concentrations of parameters in the current and historical
analytical results. This should enable a clearer, more graphical assessment of the results, especially in
boreholes with elevated concentrations of parameters.

Table 3 presents a summary of the boreholes and parameters in which elevated concentrations are
identified. The range of previous concentrations and apparent trends are also presented. The histerical
date and trend graphs are presented in Appendix C for each borehole / parameter exceeded. The original
data set of the laboratory analytical results for this round of monitering is presented in full in Appendix B.

4.0 FINDINGS AND CONCLUSIONS

= The monitoring schedule consisted of obtaining water samples from 20 boreholes. In the end 19 were
accessible for sampling BH602 was blocked) Water levels were cbtained from an additional three
boreholes and floating product levels were obtained from four other boreholes.,

» The general status of the groundwater in all areas of the site is good, with six of the 18 boreholes
sampled having no parameters with levels above the proposed 'Trigger Values’. Groundwater quality
across the site is generally similar fo previous sampling rounds. There are 2 number of boreholes with
exceedences of certain parameters and a few locations with free product in the boreholes which is
consistent with recent trends and historical events at the site,

» The field measured pH values were within the recommended standard in most boreholes, with three
borehotes with slightly lower pH levels.

» The EPA IGY conductivity maximum limit Is 1,000p5S/cm. Conductivity levels in most locations were
below the limit value with the exception of BH201 {1,226 pS/cm), BH202 (1,887 uS/em) and BH203
(1,183 pS/am). This is consistent with pravigus rounds and may be caused by saline intrusion due to
close proximity of the boreholes to Cork Harbour.

= The field temperature values in many boreholes exceeded the typical Irish groundwater vatues {10°C-
12°C). The temperature at BHSO08 was 17.4°C which is consistent with pervious rounds, ang is
interpreted to be a result of steam water discharge to ground from pipeline heating system in this area.
The efevated temperature in BH307 (21.2 °C) BH505 (17.2°C) are higher than the typical levels for
these boreholes. This may be caused by a loss of production heat or site activities in this area.

g
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» Floating product was encountered in four boreholes {BH204, BH205, BH502 and BH704). This is
consistent with previous rounds and s the result of historical events,

= Four boreholes had improvements in hydrocarbon concentrations compared to the March 2010 round,
namely BH102, BH104, BH201 and BH307.

o Four boreholes experienced a disimprovement in hydrocarbon concentrations since the March 2010
round, namely BH106, BH302, BH502 and BH703.

* Borehole BH302 is located off-site and this is the first time since 2003 that elevated hydrocarbons were
detected. The source of the elevated hydrocarbon has not been detected but could be from a locaf spill
incident as it is located close to a green keeper’s shed.

s+ levels of DRO in BH201 had decreased comparing to previous round of sampling. Same borehole
experienced of increase of soluble sulphates to the second highest concentration recorded to date.
Sulphate is a constitute of crude oil.

s« DRO level in BH309 increased, but PRO concentration dropped down below detection level being
elevated in two last rounds of sampling.

» Free hydrocarbon product was encountered in BR502. Several hydrocarbon parameters, including PRO,
DRO, Mineral Qil, MTBE, Benzene, were recorded atf the highest concentrations to date in this borehole,

¢ TCE was detected at concentrations exceeding the EPA IGV in four monitoring boreholes (BH104,
BH701, BH702 and BH703) in the south western area of the site. In BH104 level of TCE improved to
the lowest concentration recorded to date. There has been an Increase in the concentrations in
bereholes BH701, BH702 and BH703, with concentrations in BH701 and BH703 at the highest record to
date. The concentrations had reduced in March 2010 following pumping of the new frial production
wells (800 series) drilled in the area. However these wells have not been pumping for several months
and there may be a remobilisation of TCE following the cessation of pumping.
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ConocoPhillips — Groundwater Monitoring October 2010

5.0 RECOMMENDATIONS

« The monitoring schedule used in this sampling round should be continued in future sampling rounds.
This consists of obtaining water samples from 20 boreholes, checking water levels in a further seven
boreholes, floating product levels in six boreholes and the temperature fevel in one borehole,

» BH&02, which is one of the 20 scheduled boreholes, has been damaged and cannot be sampled. This
borehaole should be repaired before the next monitoring round.

» In addition to BH&0Z, a number of boreholes require upgrading to facilitate monitoring. In BHGO0S the
outer casing is damaged making sampling/obtaining the water level very difficult. The outer casing in
BH&01 and BH608 is damaged and sampling is not possible.

+ Boreholes located in areas of site activity/traffic should be protected by a concrete plinth and bellards
around the borehole casing or if not in use be properly decommissioned,

«  Boreholes located at ground level e.qg. BH102 should be more clearly marked so they can be more
easily lacated,

«  Sampling and analysis of the historic oil identified in the groundwater on Corkbeg Island (BH204,
BH205, BH704 and BH705) and BH 502 close to main production area should be undertaken so that
remediation options can be considered and a risk assessment of its potential to mobilise to receptors
can be assessed.

» BH302 which is an off-site borehole should be re-sampled for hydrocarbon parameters to establish if
there are any frends in the occurrence of hydrocarbon parameters in this borehole, If elevated
concentrations persist, an investigation into the source of the potential hydrocarbons is recommended.

* The pumping of the new trial wells (800 series) in the south west sectlon of the site may improve
groundwater and surface water TCE concentrations in the area. Regular sampling of the trial wells,
boreholes and surface water in this ares should be carried out to monitor the effects of the
groundwater pumgping over time,
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WYG Environmental and Planning (Ireland) Ltd

REPORT CONDITIONS

ENVIRONMENTAL INVESTIGATION

This report is produced solely for the benefit of ConocoPhillips Whitegate Refinery Ltd. (COP) and
no liability is accepted for any refiance placed on it by any other parfy unless specifically agreed
in writing otherwise.

This report refers, within the limitations stated, to the condition of the site at the time of the
inspections. No warranty is given as to the possibility of future changes in the condition of the
site,

This report is based on a visual site inspection, reference to accessible referenced historical
records, the physical investigation as detailed, information supplied by those parties referenced in
the text, and preliminary discussions with local and statutory authorities. Some of the opinions
are based on unconfirmed data and information and are presented as the best that can be
obtained without further extensive research, The test results that are available can only be
regarded as a limited but likely representative sample assessed against current guideiines.

WYG take no responsibility for conditions that have not been revealed by the borings, or which
occur below or between the borings. The possibility of the presence of contaminants, perhaps in
higher concentrations, elsewhere con the site or the possibility of encountering ground conditions
at variance with our exploratory hole logs elsewhere on the site cannot be discounted. Whilst
every effort has been made to interpret the conditions between investigation locations, such
information is only indicative and liability cannot be accepted for its accuracy.

With reference to ground contamination, whilst the findings detailed within this report reflect our
best assessment, because there are no exact Irish definitions of these matters, being subject to
risk analysis, we are unable to give categoric assurances that they will be accepted by authorities
or funds without question as such bodies have unpublished, more stringent objectives. This
report is prepared and written for the uses stated in the report and should not be used in a
different context without reference to WYG. In time, improved practices or amended legislation
may necessitate a re-assessment.

The report is limited to the environmental aspects specifically reported on, and is necessarily
restricted and no liability is accepted for any other aspect especially concerning gradual or
sudden pollution incidents. The opinions expressed cannot be absolute due to the limitations of
time and resources imposed by the agreed brief, the nature of geology and the possibility of
unrecorded previous use and abuse of the site and adjacent sites, The repert concentrates on the
site as defined in the report and provides an opinion on surrounding sites. If migrating pollution
or contamination (past or present) exists further research will be required before the effects can
be better determined.
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Jones Environmental Laboratory

Cifent Name: WYG Report : Llguids
Reference: CEO 6673
Location: -
Contact: Mark Masterson Liquids/products: V=40ml vial, G=glass bollle, P=plasiic ballle
JE Jab No.: 10/4981 H=H,50,, Z=ZnAg, N=NaOH, HN=HN{,
J E Samplo No| 1-4 5.9 10-13 14-37 18-20 21.23 24-26 2728 23-30 31.32
Sample 0| BHWOIR 8102 BHI104 BHi0e BH201 BH202 BH203 BH302 BH303 BH305
Depth - - - o4 B - - - -
€OC Nof mise Please see attached noles for afl
Containers| YPG | VHPG | VPG | VPG | HPG | HPG | HPG PG PG PG abibrenations and aeanyms
Sample Dalg| 2140710 211010 21110410 211000 21100 2310150 211010 2950010 211010 2110010
Sample Typs| Yater Water Waler Waler Watar Walter Waler Water Water Waler
Bateh Number 1 1 1 1 i ] ] 1 1 1
op | unng [ Mothod
Date of Roceipl| 2510710 | 2500010 | 261000 | 2510010 | 251010 | 25HOND | 25010410 | 254040 | 2511010 | 251010 )
BIEX GC-FID <5 pafl TG
MTSE <5 160 <5 <5 <5 <5 =3 3 <5 <5 <5 pafl TRIO3 W
Benzene <5 <5 <5 <5 <5 <5 =5 <5 <5 <5 <5 Hgrl TRO3TW
Toluena <5 <5 <5 <5 <b <5 <5 <3 <5 <5 <5 pgfl THO3 W
Elhy! benzene <5 <5 =5 =5 <% <3 =3 <5 <5 <5 <5 paft TMO3 W
mp-Rylens =5 =3 =5 <3 <5 <5 <5 <5 <5 <5 <5 poil THMO3IW
o-Xylens <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 gl THMOIIW
Tatal Xylenes <iQ =10 <10 <0 <10 R ] <30 <10 <1 <30 <if pgfl THQ3tW
GRO{CA-12) <100 wofi TM3GPMI2
(GRO {C4-CB) <100 1544 <100 <100 <i0D <100 <100 <100 <100 <100 <100 pgil TM3GPMI2
GRO {C8-C12) <100 < <100 <100 <100 <100 <100 <3100 <100 <109 <100 poii TH3EPMI2
GRO {C4-12) <100 1544 =100 <100 <100 <100 <100 <100 <100 <100 <100 paii THi3EPMI2
EPH {C8-C40) tdissohved) *° <10 <10 <10 192 <10 <10 <10 368 <10 <10 <10 pal | TM5/PMA
Mineral Qi {inlecprelatian &
calculation) =10 <10 <10 <10 <16 <10 <10 74 <10 0 40 yatl | TMseMa
Arsenic - dissolved * 16 18 t.6 1.0 <00 12 =09 <0.9 1.3 23 <09 ugA TH 030W
Cadmiurm - dissolved * 410 (1R 0.58 <0.03 <003 0.03 0.04 0.09 011 017 <0.03 pol Thi D30W
Chromium - dissoivad * 1.3 0.7 0.4 0.3 0.2 <2 Q.7 03 09 7.4 <02 pod TH 030W
Copper - dissolved <3.0 <30 4.0 3.0 =3.0 <34 <30 <30 <30 <30 <30 pod Th DIOW
Iron - dissclved ” 3853 A78.8 [%:] 253 22.9 242 103.8 a7 2615 127.9 <47 pat Tad 0I0W
Manganese - dissalved * 8264.0 216700 12220 1183.0 6.3 110 244.0 208 S0 BA56.0 <1.5 paf Tid G30W
Lead - dissolved * 21 29 1.3 12 1.1 14 1.2 1.1 1.0 3 <4 pgi T™ 030W
Zinc - dissolved * 1597 £4.4 44 138 <1.5 <1.5 <15 22 2. 1.6 1.5 paf T 030W
Calcium - dissolved” 136.7 586 126.7 115.9 2739 108.7 B4 401 159 0.5 0.2 gl T 030W
Magresium - dissoived” 1.5 281 9.9 16.6 6263 345 19.0 B.1 .0 75 <01 migi Thi 030W
Oriho phosphate as PO4" - <006 - - <006 <0.06 <006 - - - <0.06 maA THOZBW
Sulpiate” - 963 - - 133495 21.66 .65 ~ - - <0.05 myA Trio3aw
Fluoride - <03 - - <03 0.1 <03 - - - <0.3 rrfl THO2TW
Mitrate a5 MO, - 0.4 - - 0.3 0.8 0.5 - - - 0.2 mgfl THMO3BW
Nitrite as NO," - <002 ~ - <002 0.02 <0.02 - - - <002 mahl TMO3BW
Tolal Cyanide” - <40 - - <40 <40 <40 - - - =40 Thi) subeoalracied
Amm NZ/Tot Ammonia as N - 0.13 - - 027 016 0.87 - - - Q.03 mgh TMO3BW
Tolal Alkalinity as CaC03* = jex] - - 236 401 ays - ~ - <} mafl TMO32W
VOes © - sge lab se#r lab s&a lab - - - - - - <15 pol | TMiISIPRID
Please include all sections of this report if it is reproduced
CF-FM 31 ve Al solid results are expressed on a dry weight basis unless slated otherwise. 1of3




Jones Environmental Laboraiory

Client Name; WYG Report : Liquids
Reference: CEQ 6673
Location: -
Comiact: hark Masterson Liquidsfpreducts: V=40ml vial, G=glass bollle, P=plasiic botlla
JE Job No.: 1044981 H=H,S0,. 2=2nAc, N=NaOH, HiN=HND,

J E Samplo Ne 4337 3§-39 40-43 4447 AB-51 52-56 57-60 G164 G568

Samplo ID| BH3OT BH308 BH30Z BH502 BHSDS BHEGY BH7O1 BHFOZ BH703
Depihy - - - - - - -
COC No f misg Pleasa see attached noles for all
Containers| VHPG PG VPG VPG VPG | VHPG | VPG VPG VPG abbreviations and acranyms
Sample Dale| 241410 pataliialnl 211010 21400 | 29410010 2110110 2010 2111010 2110410
Sample Type| Water Walar Water Walar \ater Watar Walar Walar Walar
Balch Number 1 1 1 i 1 1 1 1 1 LoD Unils Hothod
Date of Raceipl| 2511010 2510110 251010 25(0010 [ 25070050 2510010 251010 251010 2510410 No.
BIEX GCFID <5 poll TMRIIW
MTBE <3 <5 <5 1051 <5 an <3 <5 <4 <5 polil TMOZTW
Benzene <5 <5 <5 1018 <5 <5 <3 <3 <5 <5 patl TMO3TW
Taluene <5 <54 <5 5532 <5 <3 <5 <5 <5 <5 pgt! THO3 W
Ethyl henzene <5 <5 <5 335 =5 <5 <5 <5 <5 <5 ot THO3IW
mip-Ayleng <5 <5 =5 2908 <5 <3 <5 <5 <5 <5 T THO3IW
o-Kylene <4 <5 <5 1230 =5 <5 <5 <5 <5 <5 pgt |l TMO3 W
Tolal Xylenes <10 <i0 <0 4138 L] <10 <10 <10 <0 <10 pgt! THOZIW
GRO (C4-12} <500 pgtl | TM3EPMIZ
GRO {C4-C8) 224 <100 <100 14142 <100 4567 <100 <10 108 <00 gl Teda6/PI12
GRO (CB-C12) 03 <100 <100 BD91 <100 <100 <300 <100 =100 <00 ot TMIBPMI12
GRO (G412} 527 <300 <109 22233 <100 4567 <500 <1{X) 105 <100 pgtl TM3IGPM12
EPH (CA-CAD) idhssolved) * 5° a0s <40 416 BFTROS <10 <i0 <10 =10 =50 <30 pall TMSFPMD
glrlirlzlﬁgi]l}{in[erpxe[aimn8 <1 <10 <10 654536 0 =10 <10 <50 <10 <0 parl TMIPMI
Arsenlc - dissolved * 24 <0.9 3.9 <0.9 (.0 23 0.9 <09 14 <(.9 1] T O30W
Cadmium - dissotved " 1R ] 0,03- 0.6? 0.05 Q.05 0.33 o1 4.07 0.08 <0.03 pgd Th G30W
Chromium - dlssolveﬁ ! 0.4 05 05 0.2 0.2 05 <02 <0.2 0.2 (.2 [1.1]] Th 030w
Copper - dissolved © <30 <3.0 <3.0 =30 =30 7.0 <3.0 <3.0 3.0 <30 pgh TH 030w
Iten - dissolvad * 284.9 41.8 4122 T8 233.2 5450 <d ¥ a3 425 <47 podl T O30
Manganese - dissalved * 51200 37 402.0 97360 iegas0 330800 685.8 28.8 1459.0 <15 pl T D3I0W
Lead - dissolved 1.1 1.3 0.8 18 4.8 B3 0.8 0.8 1.7 <04 ugdi T D30W
Zinc - dissolved 1.5 18 1.5 <15 317 74 30 6.3 2.0 <5 poh TM DIOW
Calcium - dissolved” 476 114 429 28.4 524 W2 496 29.5 KBRS =0.2 mg Thd 0300V
Magm-asmrn - dissolved” 138 45 3.0 146 94 3n.2 0.4 240 174 <0.1 mgh Tid 020W
Oriho phosphate as PO4* =008 - - <006 - <006 ~ - - <0.06 mgft TMOAsW
Sulphae” 16.35 - - 061 ~ 035 - - - «0.05 mgfl THO3BW
Fluonids <3 - - <03 - 0.3 - - - <0.3 mgfl THMOZTW
Nilrate as NO," 0.5 - - 83 - 0.2 - - - <0.2 mgl | Thoasw
Milrita a5 MO, <002 - - =0.02 - .02 - - - =0.02 mgi TMOZW
Tolal Cyanida® <40 - - <40 - <40 - - - <0 ugi subgoniracied
Amm N2To) Armmonia as N 058 - - 0.03 - LEE) - - - <0.03 mgh TMO3BW
Total Adkatinily 2s CaCO3" 199 - - 166 - 423 - - - <i mgf TMOA2W
vocs* se6 lab ~ seo lab sen lab sag lab sea lab sBe lab see lab £eq lab <15 paf TMIS/PMI0
Please include all sections of this report if it is reproduced
GQF-Pi4 3.1 ve All solid resuits ara expressed on a dry weight basis unless stated otherwise, 2ql3




Jones Eywviconmental Laboratory

Cllent Name: WYG VOC Report : LIQUID
Rafarencs: CEQ 8673
Locatfon: -
Contact: haark Masterson
JE Job No.: 10/4981
J E Sampla No. 59 i0-13 14-17 33-37 4043 44.47 4851 52-56 HF-60 B1-§3 G568
Sample IB| BHW2 EH104 BH10E Ba307 BH308 BHS0Z EH5CS BHEDS BHFO1 BH7OZ BH¥3
Drapth| - - 04 - - - . . -
COC Mo misc
Contalners| VHPG ¥PG VPG YHPG YPO VPG VPG VHIFG YRG YPG ¥Po Pleasa ses auached potes Tar ail
Sample Date| 211000 | 201000 | 2w0n6 | 2wono | svamio | 20000 | 200000 | 2wiong | 2o | 2eisne | 20000 abbravialions and acronyms
Sampla Typa|  Waler Watar Wator Waler Waler Waler Water walar Walar Watar Waler
Batch Number 1 1 1 A ] i 1 1 1 1 ¥ LoD Uits Maothed
Dale of Receipt| 250049 | 2510010 | 2500010 | 251010 | 25050000 | 25A010 | 2540140 | 2590010 | 2500010 | 25110010 | 250000 Na.
Dichlerodifiugremethang <2 <2 2 <2 =2 =2 <2 <2 2 =2 =2 <2 ugh TR SPAID)
tdethyl Teniary Bulyl Ether =1 <1 bl =1 <4 1254 5 «1 =y =i <1 <1 wgd | TRISPRIG
Chlarsmethane * <3 =3 <3 <3 <3} =3 <3 <3 <3 <3 <3 < gl | TAISPRID)
Winyl Chioride <2 =2 <2 <2 <2 2 <2 L] ] 2 <2 <2 gl | TMIEFRRNG)
Bromamathane <1 <1 <1 4 < <1 <1 <1 <1 <1 <t <1 wgh | TRUSPMIO
Chiorosthane * <3 =3 <3 ‘ea <3 <3 <3 <3 <3 3 < <A wgl  [TMISPRIG
Trichtorallusremelhane * <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <1 il | TRISPRD)
1.1-Dichioroathens * <3 <3 <3 =3 =3 =3 <3 <3 <3 <& <3 <3 pih TR EPMID
Carbon Disulphide * ha M i A NA A A, A HA (153 MA <3 ugh TSP
Bichloromethane * <3 =3 <3 <3 <3 <3 <3 =3 =3 <3 =3 <3 ugfl TSP
wans-1-2-Dichlorcathens * <3 =3 <3 R ] <3 <3 <3 =3 <3 <3 <3 =3 gl TR SIPAND
1.8-Bichloroethane © <3 =3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <} wgl | TRISPMIG
¢is-1-2-Dichlargathena * <3 i7 <3 =3 <3 <3 <3 <3 a3 12 15 =3 gl TIMEPMID)
2 2-Dichloroprogane <1 <1 <1 <1 <1 L4 <t =1 <1 =1 <1 <1 ot ThSIFMTD)
Bromochicromathang * 2 <2 <2 <2 <2 <2 <Z <2 <3 «2 <2 <2 pgtt | TAMESPMID
Chiaraform " 2 <2 <2 <2 <2 <2 <2 <2 <2 2 <2 =2 wgl | TMISFMI0)
1.1,%-Trichiorasthana " <2 =2 <2 =2 Ly e L) <2 =2 2 <2 =2 <2 gl TMISPMID)
1.1-Dichloropropene " <3 <3 <3 <3 <3 <3 Lx <} <3 <] <3 <} park TRMEIPMID)
Carbon tetrachionide * <2 =2 <2 =2 <2 <2 <2 <2 <2 =2 =2 -z gl TMISFPMI0
1.2-Dichioroathane © <2 =2 2 <2 <2 <3 <2 <2 <2 =2 <2 <2 pgh | TMISPAID)
Benzena =1 <1 =i <1 1 1751 <% <1 =1 ] 1 =1 wail TRSIPMED)
Triehlereathena <3 2% <3 <3 <3 =3 <3 =1 are 328 263 <1 paf | THISPMLD)
1.2-Dichloropropane * <2 <2 <2 <2 =2 <2 <2 <2 <2 <2 <2 =2 pgh [ TMISRMIG
Qibramameathana * %3 <3 =3 =3 <3 =3 =3 =3 <3 <1 <3 <3 g TMISIPMID
Bramadichiorameathane =2 <2 2 <2 <2 <2 <2 =2 =<2 <2 =2 <2 pal TMASTFPIAD
eis-1-2-Dichloropropena * 2 <3 =2 <2 < <2 =2 <2 <2 <3 <2 <2 pgi THISPMID
Toluene * w2 =2 2 <2 <2 7466 5 <2 <2 <2 <2 =2 pgt | TMISPMID
wans-1-3-Dichlaroptopens * <Z <2 =2 =2 <z <2 <2 =2 Lr'd “2 =2 <2 [Flal] THISPMI0
1,1, 2-Trichlzroethana " <Z <2 =2 <2 Lrd =2 2 <2 <2 <2 i <2 pal TIMSPIMI0
Tatrachloroelhene <l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 pgA | TMISIPIG
1,3-Dichlaropropane <2 =2 =2 <2 <2 2 <2 2 =2 < <2 <2 [il=17] TMISPMIO
Dibramachloromathans * <2 =2 =2 «3 <2 < €2 =2 <2 <2 <2 2 pad THISIPMIG
1,2.Dibromosthane <2 <2 <2 <2 =2 <2 <2 < <2 <2 =2 <2 pad | TMISPAMIG
Chierabenzene * <2 <2 =2 <2 <2 <2 <2 <2 L4 <2 <2 <2 pgd | TMitsPMI0
1.1, 1.2 Telrachioroalhane * =2 =2 =2 <3 <2 =3 =2 =3 =z <2 <3 =2 Mo TMISIPMID
Elhylbenzans * 2 <2 <2 <2 =2 394 <2 <2 2 2 2 <2 pgh | TMISPLEID
prm-Xylena <3 <3 <3 <3 <3 4438" <3 <3 <3 <3 <3 <3 pgl | TMISPNIG
o-Xylene <2 <2 <2 =2 2 1953 <2 <2 L¥4 Lr's <2 <2 wgh TMIS/PNMI
Styrana * =2 =2 =2 <2 <2 2 <2 “2 =2 <2 <2 <2 pai TMIGPMIG
Bramatorm * a2 <2 <2 <2 <2 =2 <2 <2 <2 <2 <2 =2 pgl | TMISIPISIC
Isopropyibenzens * <3 <3 <3 <3 <3 9 <3 <3 <3 <1 =1 <3 pgd | TMISPMIO
1,1.2 2-Tetrachlsroathano <d < <4 <4 o <4 <4 <4 <4 <4 <4 <d pgd | TRISPRIG
Bramabanzong <2 =2 <3 <2 =2 <2 <2 <2 <2 <2 =2 2 pad | TRUEPROG
1,2 3-Trichloroprapane * <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 pgd | TROISPMID
Prapylbenzena © <3 <3 <3 <3 <3 4 <3 <3 <3 =3 <3 <3 [T=1] TRISPRI G
2-Chierataloana * <3 <3 <3 <3 < <3 <3 <3 <3 <3 <3 <3 pod | TRUSPIMD
1,3 5-Trimathylbenzene © <% <3 <3 <3 =3 223 =3 <3 <3 <3 <3 =3 pafl THISIFRI O
&-Chioralalyene * =3 =3 <2 <3 =3 <3 <3 =<3 <3 <1 <1 =3 gl TIF.'.l SIPRIG
ter-Bulylbenzene * =3 =3 <3 <3 <3 =3 =3 <3 <3 <3 <3 <3 pgl TSP
1.2 4-Tamethyibenzene * <3 3 <3 <3 <3 758 <3 <3 <3 <3 <3 <3 pal | TMISIPNID
sec-Bulytbenzena © <3 <3 =3 <3 <3 =3 <3 <3 <3 <3 <3 =3 =1l TSR0
4-Isopropylialugna * <3 <3 <3 <3 <3 10 <3 <3 <3 <3 <3 <3 pgt | TRISPMID
1,3-Dichlarabanzans * <3 =3 <3 <3 <3 =1 =3 <3 <3 <3 <3 <3 pod TESPRIC
1 4-Dichlorobenzens <3 <3 < <3 <3 <3 <3 <3 <3 <3 =3 =3 pal | TRISENG
n-Butylbanzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 pal | TRISPMID
1,2-Dichlorobenzana * <3 =] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 pad THISPMIG
1,2.Dibromo-3-chioropropans 2 <3 <2 <2 =2 <2 2 2 =2 w2 <2 <2 gl | TRHSPMIG
1.2 A-Trichlorobenzene <3 <3 =3 <3 <3 =3 <3 <3 <3 <3 <3 <3 pal | TMASPEIID
Hexachlarobutadiana =3 <3 <3 =3 <3 =3 <1 <3 <3 hatl =3 <3 pgn THHUS/PRID
Naphihalene =2 «2 <3 =2 <2 i1 <2 -2 <X <2 2 <2 wgh | TMISEMIG
1,2, 3-Tnehlatsbanzong <3 =3 <3 =3 =3 <3 <3 <3 =<3 =3 <3 =3 pgi TMISIFRIG
Please meilpde all sectons of this report f it is teproduced
3o0f3

OF-PR 3L w3 All salld results are expressed on a dry weight basis unless stated otherwise
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- ConocoPhillips

te . .
02-Dee-i0
Barehole BH102
Borehole Series: 100 Series | St;nai_r-dﬁ
Parameler. Dlesel Range Organics (DRO) |
Parameler Class: Hydrocarbon Indicalors & PAHs
Sampling_Dale R Values Ur:ils Lol
0112/2002 < 0.01 mg/l 0.01
01/12/12003 1.381 mgfl 0.01
01/11/2004 0.136 mgfl 001
01/03/2008 0.067 mgl 0.0
0110/2006 0.214 ragh 0.01
01/03/2007 < 0.0 mo/il 0.01
04/10/2007 0.158 mgll 0.071
08/04/2008 < 001 mo/l 0.01
15/04/2008 < 0.01 mg/l 0.0%
24/04/2008 0.04 mafl 0.0y
(7/05/2008 < 0.0t maft Qo
2510372009 0.076 mafl 0.01
29/10/2009 0121 my/l 0.01
23/0372010 0,115 mgfl 0.01
12/08/2010 012 mgil n.01
2110/2010 < 0.01 mg/l 0.01
EPA IGV: Page 10of 2
£Qs:

Trigger Value:

Results ara in bold where they exceed the Trigger Value
LoD = Limit of Detection



- | Conocc Phillips

02-Deec-10
Borehole BH102
Borehole Series: 100 Series | Standards ]
EPA |GV
Parameter. Diesel Range Organics (DRO) | ~ | —|
[ECs ( (
Parameter Class: Hydracarbon Indicators & PAHs [Trigger Vaiye | 0.1 J
Sampling Date Values Units LoD
1.6 4 1 Detection Limit
1.4 4 —&— Resulls
1.2 4
1
0.3 4
0.6
0.4
0.2
PP e S A
0 T T T T T T T T S ¥ T T ¥ L
U@a 49} \(Qb VQ'\ i}@: {Q% \’@ %\Q
Q\.. %‘0 0(.' O(.» ‘?Q ’QN.\ OQ« ‘?"b

EP& IGV: Page 2 of 2
EQS:
Trigger Value:

Results are in hold where they exceed the Trigger Value
LoD = Limit of Delection



ConocoPhillips

re
07-Dec-10
Borehole BH102
| —
Borehole Series: 100 Series L Standards ]
EPAIGV 0.03
Parameter; MTBE by GC | EP | |
|EQS 1
Parameter Class: Hydrocarbon Indicalors & PAHs | m gger Value |_ 0.03 |
Sampling Date Values * Unils LaD
Qinzrepo2 < .01 g/l 0.0
0.0
.01
01/03/2006 < Q.01 mgh 00t
0110/2008 < 0.01 mgtl 0.01
01/03/2007 < 0.0 mg# oo
0.01
25/03/2009 < 0.002 mg/l 0.002
0.005
0.005
12/08/2010 < ¢.005 mgyl 0.005
0005
2.5 4 LT Detection Limit
2 —+— Resulls
;e
1.5 1

e

6‘/65@‘%"‘06\6\ “Q\&@
S

<
oF o T o7 k*‘o"&é&x\’

EPA IGV: T
EQS:

Trigaer Value:

X
3]
Wi
(1]

Results are in bold where they exceed the Trigger Value
LoBb = Limil of Deteclion



ConocoPhillips

02-Dec-10
Borehola 8H102
Borehole Series: 100 Series | 5 Standards
Parameler: Pairol Range Organics (PRO) : Ei'\ b |
Parameter Class: Hydrocarbon Indicalors & PAHs | ;:Nr Valie : o1
Sampling Dale o N Values Unils_ _Ln!’J
01/12/2003 0.835 mg/l 0.01
01/41/2004 4.428 mgfl 001
01/03/2008 < 0.1 mgil 0.0
011072008 < 0.01 mgfl 0.01
01/03/2007 < 0.1 mg/l 0.01
04/10/2007 0.553 gl 0.01
08/04/2008 < 0; mg/l 0.01
15/04/2008 < 0.01 mg/l om
240442008 < 0.0% mgil 0.01
07/05/2008 < 0.09 mgdl 0.01
25/03/2009 < 0.1 mgf am
29/10/2009 0.296 mgfl 0.4
2310372010 6.553 mg/l VY
11/06/2010 2.644 mg/fl a1
12/08/2010 2.382 mg/l 0.4
211102010 1.544 gl 0.001
_ EPA IGV: B - _:\_ -
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Delaction



Conocéijhillips

02-Dec-10
Berghole BH102
Borehole Series: 100 Series | Standards
: |EPAIGY ] |
Parameler: Peirol Range Organics (PRO} | | |
EQS
Parameler Class: Hydrocarbon Indicalors & PAHs | Traaal Valoe | 0.1 |
Sampling Daie Values Unils Lob
L [ Detection Limit ‘
6 —&— Resulls |
5 4
4
3 4
2 4 ;'
I 4 ’
0 =
SIS I P
< {
oc. @‘b _\3\‘) ‘,S ,‘,_Q 20 _@% N [
ERA IGVY: Page 20 2
EQS:

Trigaer Value:

Results are in bold wheare they exceed th

LoD = Limil of Deleclion

gger Value



, o Conoco. nillips
07-Dec-10
Borehole BH1i04
Borehole Serigs: 100 Series | Sta.nd;rds |
Parameier: cis-1,2-Dichloroethene (cDCE) | fiz Iev | 0 03 _|
Parameter Class: }/Voggl;; Organic Compounds : Eer Valie L "~ 003 _:
0 ool
13/06/2005 0.029 mgyl 0.001
0.001
0.001
0.001
0.001
0.001
0.003
26/02/2007 0.026 ma# 0.001
0 Q01
26/04/2007 0.01% mg!l 0.001
30/05/2007 0.009 mgfl 0001
28/06/2007 0.005 mg/l 0.0
268/0772007 0.028 rag/l a0oMm
04/10/2007 0.021 mgil 0.001
0a/12/2007 0.018 mgy/l 0.001
10/01/2008 0.018 ma/l 0.00%
14/02/2008 0.024 mgl 0ont
07/03/2008 0.028 mgi 0.00%
08/04/2008 0.021 mg/l 0.001
07/05/2008 0.018 mg/l 0.001
EPA IGV: ) Page 1 of 3
EQS:
Trigger Value:

Results are In bold where they exceed the Trigger Value
LoD = Limil of Delaction



- | ConocoPhillips

ar |
07-Dec-10
Borehole BH104
Borehole Series: 100 Series Sfﬂ_f;:&ﬂfds |
Parameler: cis-1,2-Dichloroethene {cDCE) |EPAIGY = L 0‘03_ —_—];
EOS
Parameler Class: Esag(t:ilsei Organic Compounds | ;I:QZE!_.'_\"{._L.—? I 0.03
Sampling bale Values Units LOD_
10/09/2008 < 0.001 mg/l 0.0
28/10/2008 0.0017 mg/l ¢ 001
05/12/2008 0.039 me/l 0.003
07/01/2009 0.026 mg# 0.003
12/02/2009 0.018 mg#l 0.003
25/03/2009 0.016 mg# 0003
23/04/2009 0.005 mygit 0.003
28/05/2009 0.02 mag/) 0003
01/07/2009 0.018 mgfl 09003
29/07/2009 0.012 ma/l 0.003
30/09/2009 0.016 mgfl 0 003
29/10/2009 0.013 mgfl n.003
27/01/2010 0.011 mg/l 0003
23/03/2010 0.032 mall 0.003
11/06/2010 0.021 mgfl 0.003
12/08/2010 0.02 mgfl 0.003
2110/2010 0.7 mg/l REIX]
EPA IGV: o Page 2ot 3
EQS:

Trigger Value:

Results are in boid where they excesd the Trlgger Value
LoD = Limit of Deleclion



Conocc Phillips

07-D=¢-10
Borehole BH104
Borehole Series: 100 Series | Standards |
EPA IGV _
Parameler: cig-1,2-Dichlorosthene (cDCE) | |I et |
| EQS
Parameter Class: Valatile Organic Compounds oS
(VOGCs) 9 P Trigger Value 0.03 '
Sampling Da Yalues Units - _
[
0.06 - S Detection Limil
0.05 4 ¢ —4&— Resulls
0.04 4 (\ ;}\ . ¥ %
PN ﬁl \
003 {¥ . . |'
0.02 &‘ B /
001 | U
| I o o o i e e e e _II“III_II_II_IT_?I;;
P P L P HF S DS
ol > o“‘p o 0\\9 & -Séb & ol & F
SO R G P G R
EPA IGV: Paga30f3d
EQS:
Trigger Value:

Results are In beld wheare they exceed the Trigger Value

LoD = Limit of Delection



s R C Ph.".
- W . re \ onocornips
67-Oec-10

Borehole BH104
Borehole Series: 100 Series | Stanfiards '
Parameter: Peirol Range Organics (PRO) | ._FfPf: L) | '
Parameter Class: Hydrocarbon Indicators & PAHs : ?:1:1,[ ,F]: i 01 :
Sampling Date - R Values Unil:‘; ) LoD
06/11/2001 < 0.01 mgl 0.01
H£12/2003 < 0.04 mgyl 001
01/11/2004 1.279 mgft g
15/03/2005 < 001 mg/l oo
13/06/2005 0.834 mg/l 0.01
01/11/2005 < 0 mg/l 0,01
01/03/2006 < 0.01 mg/ 004
01/10/2006 < oo g/ 0.01
01/03/2007 < 0.01 mg/l Do
26/0712007 < 0.01 mg/l 0.01
041 0/2007 < 0.01 mg/l 001
Q0d/12/2007 < 0.0 mg/l 0.01
07/03/2008 < 0.0% mg/l 0.01
28/10/2008 0.812 mgh 0.m
25/03/200% 0.368 mg/| 0ot
29/10/2009 0.i25 my/l 0.1
23/03/2010 < D001 mgfi 0.001
2110/2010 < 0.001 mg/| 0001
EPA IGV: . Fags 101 2

EQS:
Trigaer Value:

Results arg in bold where they exceed the Trigger Value
LoD = Limit of Deteclion



Conocol nillips

Results are in bold where they exceed the Trigger Value
LoD = Limit of Deteclion

Ma’
07-Dec-10
Borehole BH104
e
Borehole Series: 100 Series L Standards i
EPA IGV
Pacameter: Petrol Range Organics (PRO) i_ . : :|
EQS |
Parameter Class: Hydrocarbon Indicalors & PAHS j_‘hu-:oer Valug | 0.1 T
Sampling Dale Values Units
1.4 7 L = Detection Limit
1.2 4 —4— Besulis
|
0.8 -
0.6 -
0.4
0.2 -
0 4 —
N R T S S N
%0‘\ \;‘0 ?s,« @é ‘Q-Né 00\' ﬁsts A ?‘\(:5
EPA IGV: Page 2 af 2
EQS:
Trigger Value:



Conocc Phillips

07-Dec-10
Borehols BH104
100 Series | Standards |
| EPA IGV |  o.01
[ECs | 001 |
| Trigger Value | o |

Borehole Series:

Parameter; Trichlorosthene (TCE)

Parameter Class: Volatile Organic Compounds
(VOCs)

Sampling Dale Values Unils LoD

000t

0.001

0 001

0.001

0 001

0.001

0.001

0.0Mm

0.001

0.001

0001

0.001

0003

0.001

0.001

2.001

8.001

0.0M

0.001

8.00

0.0

21ai3

il
]
[ia]

EPAIGY:
EQS:
Trigoer Value:

Results are In bold where they exceed the Trigger Valug
LoD = Limit of Detaction



Conocol llips

late

G7-Dec-10
Borahole BH104

Borehole Series: 100 Series L Standards |
EPAIGY | 0.01

Parameter: Trichloroelhene (TCE)

[EQS [ 00
Parameler Class. Volalile Organic Compounds (Trinner Valio
(VOCs) 9 po | Trigger Value | 0.01

Sampling Date Values  Units Lal

0003

0o

0.003

0,093

0003

0.003

0003

¢.003

0.003

0.003

0003

0.003

0.003

6.003

0.003

0.003

0003

EPAIGY: Pagas 2 of 3
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Detection



oL Conocalshillips

re
07-Dec-10
Borehole BH104
Borehole Series: 100 Series | Standards _|
) EPA IGY 0.01
Parameter: Trichloroethene (TCE) — ——
|EQs | 001 |
Parameter Class: Volatile Organic Compounds [Thacer Valus 0.01 1
{VOCs} e !
Sampling Date R Values Units LoD
0.8 - 1 Detection Lirmit
0.7 4 —¢— Results
0.6 4
L
0.5 4
0.4 4
0.3
0.2
0.1 \‘~\‘)¢
0 lIIIIIIIIIIIIIIIIIIIII'II'I'IIIIIIIiIII?
S LS FS SN
P R SR RPN
EPA IGV: age 34f3
EQS:

Trigaer Value:

F re whei XC e Tri ger Yalue
LoD = Limil of Detection



ConochhiIIips

il . ainie

07-Dec-10
Borehote BH106
Barehole Series: 100 Series | Standards ]
Parameler: Diesel Range Organics (DRO) |_E‘u 1GV | _: !

E |
Parameier Class: Hydrocarbon Indicalors & PAHs Trigger Value | o1 J
Sampling Da(e_  Values - Unilg Lol
06/11/2001 1.516 mg/l 0.01
01/06/2002 < 0.0 mg/l 0.01
01/12/2002 < 0.04 mad .01
01/64/2003 i.51 mg/l 0.
01/12/2003 < 00 mgfl 001
01/03/20064 0.751 mg!/l 0.01
0171112004 < 0.01 mgd .01
01/03/2005 < 0.01 mg/l 0.01
15/03/2005 0.434 mofl 0.01
13/06/2005 0.356 mgfl a.01
01/11/2005 < 0.01 mget 0.1
15/06/2006 0.306 mg/l G601
01/08/2006 0.588 mgfl 001
31/08/2006 < 0.01 mg/l o.01
01/10/2006 0,275 mal 0.01
01/03/2007 < 0.01 mgfl 0.0t
26/07/2007 < 0.01 mg/l 0.01
04/10/2007 0.234 mgf! 0.01
04/12/2007 0.602 mg/l 0.01
06/03/2008 0.235 mg/l 0.01
28/10/2008 0.08 mag/) 0.0

EPA IGV: Page j of 2
EQS:

Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Deteclion



ConocoPhillips

07-Dec-10
Borehola BH106
Borehole Series: 100 Series | Standards |
Parameter: Diesel Range Organics (DRO) : : —
Parameler Class: Rydrocarbon Indicalors & PAHs . 01
Sampling Date Values Units LoD
25/03/2009 0.364 gl 0.01
29/10/2009 0.146 mgil 0.01
23/03/20%0 0.166 mfl 0.04
211042010 0.192 gl 0.01
164 === Detection Limit
kA —+— Results
1.2
1 4
0.8
0.6 1
0.4 4
0.2 4
0 4
&S & %,Q‘” S &
‘e_o ‘;Q _\;0 \Q ?.0 s Qé‘ ‘Q“{b o
EPA IGV: Page 2 of 2
EQs:
Trigger Value:
F Pare ‘\a H

LoD = Limit of Datection



- ConocoPhillips

07-Dec-10
Borehole BH201
Borehole Serigs: 200 Series | Slandards
Parameter: Diesel Range Organics (DRO) |EFA G |
EQS |
Parameler Class: Hydrocarbon Indicators & PAHS I.‘T_:l-;g-er Value 0.3
Sampling Date - _ Value_s Unils . LoD
09/11/2001 0.195 magh 0.01
01122002 0.424 mg/l 0.0
01/04/2003 < 001 mg/) 001
01/03/2004 2,643 mg/l 0.07
01/05/2004 < 0.01 mgfl 00t
01/11/2004 < 0.01 migil om
01/03/2005 < 0.01 g/l 0o
01/11/2005 < 001 mgil 001
01/03/2006 < 0.01 mg/l 0.01
0110/2006 < 0.01 mg/l 0.
01/03/2007 < o.M ing/l 0.0
28/10/2008 < 0.01 mgf! 0.01
28/10/2009 < 001 g/l 0.01
23/03/2010 0.185 mg/l o.m
21/10/2010 < 0.01 mg/l 0.01
EPA IGV: o Paga 1 of?
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Deleciion



ConocoPhillips

07-Dec-10
Borehole BH201
Borehole Series: 200 Series | Standards |
i . EE |
Parameter: Diesel Range Organics (DRO) ; :
[EQS l |
Parameter Class: Hydrocarbon Indicators & PAHs | Trigger Value | 0.1 |
Sampling Date Values Unils LoD
3 5 [0 Detection Limit
2.5 —&o— Resulls
2
1.5 4
| 4
0.5 4
L
0 - e
S & F PSS
R AR AR N
EPA IGV: Page 2of 2
EQS:
Trigger Value:
Aesu :are ln bold where eyexceed e ggervy ue

LoD = Limit of Detection



ConocoPhillips

G7-Dec-10
Borehole BH302
Borehole Serigs: 300 Series l Standards |
|EPA IGY
Farameter: Diesel Range Organics (DRO) - i |
|EQs [ |
Pararnaier Class: Hydrocarbon Indicalors & PAHs [Trigger ‘Ja_l.ﬂ 0.1 |
Sampling Dale Values Units LoDy
08/11/2001 < 0m mg/ 0.01
01/04/2003 < 0.01 mgAl 0.01
014122003 0.594 mg/l 0.01
01/03/2004 < 0.01 mg/| 0.01
01/11/2004 < 0.01 mg/l 001
01/03/2005 < 0.0 mg/l 0.01
04/10/2007 < 0.01 mgAl Q01
29/10/2008 < 007 mgyl 0o
28/10/2009 < 0.01 mgA o0
23/03/2010 < 0.01 mg/l 001
21/10/201Q 0.368 mgl 001
0.7 4 {1 Detection Lirrit
0.6 —— Results
0.5 -
0.4 4
0.3 1
0.2 -
0.1 -
0 L) ] L) : ? T AIL |A | 1
IS SN G - A SR I R R
WS S A Y S
T QY M AR WO OO O
EPA IGV: FPage 1 of t
EQS:
Trigger Value:
Results are In red whers they excesad Ihe EPA 1GV or EQS Standards

Resulls are in bold whare they exceed the Trigger Value.
LaD = Limit of Deteclion



ConocoPhillips

07-Dec-10
Borehole BH302
Borehole Series: 300 Series | Standards |
EPA IGY
Parameler: Mineral Qils l ‘ |
Ea |
Parameler Ciass: Hydrocarbon Indicalors & PAHs [Trigger Value | 0.05 |
Sampling Dale R Values Units Lol
06/11/2001 < 0.01 mg/l 0ot
01/04/2003 < 001 mg/l 0.0
0112/2003 0.238 mgfi 001
01/03/2004 < 001 mg/l oo
01/11/2004 < 0.0 mg/l 001
01/03/2006 < 0.01 mgl 0.01
0471072007 < 0.01 tng/l am
29/10/2008 < £.001 mg/l 0.1
28/10/2008 < 0.01 mgf 0
23/03/2010 < 0.01 mgi 0.01
2110/2010 0.0736 mg/l 001
0.25 - [ Detection Lirmit
0.2 ~—&— Resulls
0.15 4
0.1 4
|
' 0.05 4
|
[ 0 : T T L I- I LI
| R S S Pt P SRS
6‘9 QCQ c"g Nb"p cS"Q 9‘9 0‘9 c)‘Q \'}9 -}"'\ c}'\
W WS @ ¢ O
EPA IGV: Page 1 of 1

EQS:
Trigger Value:

Hesu sare in bol where ieyexceed @ I1ggerva @
LoD = Limil of Delaction



- ConocoPhillips

07:Dec-10
Borehole BH307
Borehole Series: 300 Series L __W i ;
Parameler: Diesel Range Organics (DRO) i'jq Ly | —.
Parameter Class: Hydrocarbon indicators & PAHs i%:g:;er_‘\"al:re [ T o9 j
Sampling Date B Values - Units - LoD
06/11/2001 0.694 mg/l Q.0
01122002 0.204 mgfl oo
07/04/2003 1.846 mg/l 0.0t
0111212003 0.768 mgfl 0.01
01/03/2004 ' 0.67 mgfl 0 01
01/11/2004 0.777 gl 0.01
01/03/2005 0.874 migfl 001
01/41/2005 1.498 mo o.M
01/03/2006 0.748 mg/l 0.01
01/10/2006 0.995 mgl 0.0
01/03/2007 1.161 magfl 0.01
041042007 0.397 my/l 0.0
07/03/2008 1.092 mg/l 001
29/10/2008 1.81 mgfl 0.01
25/03/2008 0.906 mg/l oo
28/10/2009 1.137 mgll C.0h
2710112010 1.943 mg/l 00y
23/03/2010 1.294 mgil oM
211042010 0.4G5 myil 001
EPAIGV: B B
EQS:
Trigger Valua:

Results are in bold where they exceed the Trigger Valug
LoD = Limil of Detection



ilips - - | ConocoPhillips

07-Dee-10
Sorehole BH307
Borehle Series: 300 Series | Standards ]
] ] | EPAIGV | |
Parameter: Diesel Range Organics (DRO) — e
_ Eos [ ]
Parameter Class: Hydrocarbon indicalors & PAHs [Trigger Valuz | 0.1 |
Sampling Date Values Units LeD
2.5 - 1 Detection Limit
4 ] —+— Resulis
1.5 4
| 4
4
0.5 -
0 L] T 1 ¥ ¥ L] U T L] J T 1 T 1 T T ] 1
Q\ 6’3 le Q'." o Q'\ Q‘:b $ \'Q \Q
&g S ol S S & &
Sl AR R R R R
|
|
|
EPA IGV: r Tl 2
EQS:
Trig 1 Value:

F su ;are In bold where eyexceed 2 Inggery .ue
LoD = Limil of Detection



L | ConocoPhiIIips

07-Dec-30
Borehole BH307
Borshole Series: 300 Series |: Standards

EPA GV

Parameter: Pelrol Range Organics (PRO) l—- [ —

(os | |
Parameter Class: Hydrocarbon Indicators & PAHs Tragervaloe | 0.1 |
Sampling Dale a Values Unils LoD
06/11/2001 70.155 my/l 0.01
01/04/2003 < 0.01 ma/l 0.
01/12/2003 0.27 mg#i 0 01
01/03/2004 4,644 mgl 001
01/11/2004 3.413 mg/l 0.0t
01/03/2005 1.901 mgl 0.01
01/11/2005 7.946 magl 0.01
01/03/2006 15.491 mg/l 0.01
03/10/2008 2,451 magll 0.0t
01/03/2007 8.733 ma/l 0.01
04/10/2007 1.314 mgf 0.01
07/03/2008 6.973 mg/l 0.m
29/10/2008 6.522 mg/l 0.01
25/03/2009 < 0.1 mg/l a0
28110/2009 3149 mgfl 0.1
27/01:2010 3.a78 mgy/l oM
23/03/2010 1.368 mg# 0.0a1
2111012010 0.327 myg/l 0.001
EPA IGV: Paga 1of 2
EQS:

Trigger Value:

Resulis are in bold where ihey exceed the Trigger Value
LoD = Limit of Deleclion



ConocoPhillips

07-Dec-10
Borehole BH307
Borehole Series: 300 Series | Standards |
| EPAIGV
Parameter: Pelrol Range Organics {PRO}) | — I |
| EQS |
Parameter Class: Hydrocarbon indicalors & PAHSs [Trigoer Value | 0.1 |
Sampling Date Values Units LoD
g0 1 [0 Retection Limit
70 e —— Results
60 4
50 -
40
30
20 4
10 4
0 4
SEERNEEE SN AN RN N e
"90 ,Qe' '@° 'c\o o o v o %@-
EPA IGV: Page 202
EQS:
Trigoer Value:

Results are In bold wheare they excead e lrigger v ug

LoD = Limii of Detection



R Conoc. Thillips

07-Dec-10
Bareshole BH309
Borehole Series: 300 Series ! Standards |
Parameler: Diesel Range Organics (DRO) E”_\ GV ‘
Parameler Class: Hydrocarbon indicators & PAHs , ;:.;_: \,:_311'1_?} 01 ],
W - Values Unils LoD
01/12/2002 < 0.01 mgy/l 0 01
0110/2003 < .01 mg/l 0.01
01/03/2004 < 0.01 mg/l .M
01/11/2004 < 0.01 mg/l oM
01/03/2005 0.307 mg/l 0 O
01/11/2005 0.333 mg/l 0.01
01/03/2006 0.214 magil 0 0f
01/10/2006 0.64 mg/l am
01/03/2007 1.618 mg/l o0
04/16/2007 < 0.01 mg/l om
Q7/03/2008 0.445 mg/l oo
25/10/2008 0.56 mafi 0o
25/03/2009 0.685 mg/l 0.01
28/10/2009 0.331 mg/l 0.0
2310372010 < .01 ma# 0.07
2110/2010 0.416 mg/l D01
E(F;g:l'GV: Page 1 of '9..
Trigger Value:

Resulls are in bold where they exceed the Trigger Value
LoD = Limit of Detection



Borehole

Borehole Saries:

Parameter:

Parameter Class:

BH309
300 Series

Diesel Range Organics (DRO)

Hydrocarbon Indicators & PAHs

ConocoPhillips

Sampling Daie

Values

07-Dec-10

| Stand_érds |

[EPAIGY | |

[EQs | ]

| Trigger Value | 0.1 |
Units LoD

1 Detection Limit
—o— Resulis

EPA GV
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value

LoD = Limit of Detaclion

)
il
[ ]
w
P



ConocoPhillips

. r -
07-Dec-10

Borehole BHI0Y

Barshale Series: 300 Series | Standards [
Parameter: Petrol Range Organics (PRO) [EPAIGY [ |
Parameler Class: Hydracarbon Indicalors & PAHs 0.1 |
Sampling Date N Values Units LoD
01/10:2003 < .01 mg/l 0.1
01/03/2004 < 0.01 ma/l 0.0
0i11/2004 < 0.04 mgfl 0.01
01/03/2005 0.666 my/l 0.01
0141152005 < 0.01 mg| 001
01/03/2006 < 0.0 mg/l 0.m
01/10/2006 < onm mgl oo
01/03/2007 < 0.01 mgil oM
04/10/2007 < 0.01 mg/l 0.01
07/03/2008 < 0.01 mg/l oM
29/10/2008 0.389 mgfl 0.01
28/03/2009 < 0.1 mgfl 00
281 0/2009 0.157 mgil 0.1
23/03/2010 0.643 mgil 0.0
21/10/2010 < 0.1 mg/l 0.001

EPA IGV: B Page 1 01 2
£Q8s:
Trigger Value:

Results are in beld where ihey exceed the Trigger Value
LoD = Limit of Delection



e ETE
Conocol nillips
07-Dec-i0
Borehola BH309
Borghole Series: 300 Series Standards |
EPA IGY
Parameler: Petrol Range Organics {(PRO) = |
[EQs j
Parameter Class: Hydrocarbon Indicalors & PAHs Trigger Valos | DA
Sampling Date - Values Unils LaD
0.7 1 1 Detection Lirmil
0.6 —*— Resulls
0.5 4
0.4 -
0.3 1
0.2 4
0.1 4
09 *
> o> ‘@ o
Otp\' _e()q ’e_{)q D(:"
EPA IGV: Fage 2 of
EQS:
Trigger Value:

Resulls are in bold where they exceed the Trigger Value
LoD = Limit of Deteciion



ConocoPhillips

07-Dec-10
Borehole BH502
Borehole Series: 500 Series [ ] Standards |
EPA IGV oo
Parameter: Benzena | | 900 |
[EGS | 0.05 (
Parameiler Class: ‘(u’\?loag‘lsei Organic Compounds I-T'-"Q'J"?f Value [ 0.001 |
Sampling Date R Values Units ) LaD
01/11/2004 0.001 mg/l 0.0Mm
01/10/2006 0.001 mg/l 0.001
01/03/2007 0.001 mg/l 0001
07/03/2008 0.001 mgA 0.601
0003
0.003
2 i lection Limit
}'2 ] —e— Results
14
1.2 4
y
0.8 -
0.6
0.4 -
0.2 -
O 4 LA L4 T —
S o s N
‘eo 00 %@- YS} @'} Ot
EPAIGV: Page 1 of 1
£Qs:
Trigger Yalue:

Results are in bold where fhey exceed the Trigger Value

LoD = Limif of Detection



ConocoPhillips

07-Dec-10

Borehole BH502

Borehole Series: 500 Series S1a_ndﬁi5 < ]
Parameler: Diesel Range Organics (DRC) il [ — _J

EQS

Parameler Class: Hydrocarbon Indicalors & PAHs ;I_f;;gf:::'_\f',ﬂ__l.;; |I 01 *‘
Samgpling Dale o Valugs Units Lob
09/11/2001 =< 0.01 g/l a0t
01/12/12002 < 0.01 mg/l om
01/04/2003 < 0.0t mg/l 0.01
01/63/2004 < 0.01 mgfl 0.01
01/11/2004 0.185 mgfl D.01
01/03/2005 < 001 mg/l oo
01/10/2006 0.028 g/l 0.01
01/03/2007 < 0.0 mgfl 0
07/03/2008 < 0.01 mg/ 0.01
30/10/2008 017 mag/l 001
25/03/2009 0.052 mgyl 0.01
294102009 0.269 mgh 0
23/03/2010 < 0. mg/l 0.0n
2110/2010 877.809 mg/| nom
EPA IGV: Page 1of 2
EQS:

Trigger Value:
Resulis are in bold where they exceed the Trigger Value
LeD = Limil of Deteclion



- ConocoPhillips

07-Dec-10
Borehole BH502
Borehole Series: 500 Series Standards |
) ) [EPAIGY | |
Parameter; Diesel Range Organics (DRO) = [ - |
| EQS
Parameter Class: Hydrocarbon Indicalors & PAHs Trnacr i alue | 0.1 _'|
Sampling Date Values Lnils LoD
1000 - 1 Deteclion Limit
200 4 —&— Resulis
00 ~
700 4
GO0 -
500 -
400 -
300
200
100 4
0 4
I SN
& =
,{\G ?,Q "$*° ov S5 \53 @‘b
EPA IGV; 5 oar
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limil of Delection



ConocoPhillips

07-Dec-10

Barehole BH502
|
Borehcle Series: 500 Serles | Standards |
EPAIGV .
Parameter: Ethylbenzene s | ad _J
[Eas | o001 |
Parameter Class: Yolalile Organic Compounds Tringer Value I 0.04 |
VOCs) qoer Value 3
Sampling Dale B Values Unils - LoD
pling
01/11/2004 < 0.001 mg/ 0.001
01/10/2006 < 0.001 mg# 0.001
01/03/2007 < 0.001 mgil 0.001
07/03/2008 < 0.00% mgfl 0.001
23/03/12010 0.004 mgfl 0003
0003
T - - - - - 1
0.43 [ Jeteclion Limit
003': —*— Besulis
0.3
0.25
0.2
0.15
0.1
.05
L ' 4 4 2
o Ny & & S N
S A N S ot
l
EPA IGV: Page 1 of 1
EQS:

Trigger Value:

Resulis are in bold where they exceed the Trigger Value

LoD = Limit of Detection




e ConocoPhillips

07-Dec-10
Borehale BH502
Borehole Serigs: 500 Series | Standards i

EPA IGV

Parameiter; tineral Qils |_ | - |

|ECS | |
Parameler Class: Hydrocarbon Indicaiors & PAHSs I_T_‘"-:—E-_'E“ Valus | 0.05 1
Sampling Dale Values Units LaD
09/11/2001 < 0.01 g/l 0.1
01/12/2002 < 0.01 mg/ 0.01
01/04/2003 < 0.014 g 001
01/03/2004 < 0.01 mg# 0.1
011112004 0.011 mg/) 001
01/03/2005 < 0.01 mg/l 0.G1
01/10/2006 < am mg/l 0 01
01/0:3/2007 < 0.01 mg/l 0.01
07/03/2008 < 0.01 mg/l 004
30/1042008 < 0.01 mg/l 0.0
25/03/2009 < 0.01 mg/l o
29/10/2009 0.081 mag/l 0.01
23032010 < 0.01 mg/l 0.0
21/10/2010 614.536 mg/l 0.0
EPA IGV: Page 1 0f2
EQS:

Trigger Vaiue:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Deleclion



- ConocoPhillips

07-Dec-10
Borehola BH502

Borehole Series: 500 Series | - Stanc_iards
, EPA IGV
Parameter: Mingral Qils e i
[Eas ]

Parameter Class: Hydrocarbon Indicators & PAHs [Trigqer Value 0.05 1
Lesgtle — : |

Sampling Date Values Units LoD

700 - 1 Delection Limit
600 + —4— Hesulls

500 |
400
300
200 4
100

EPAIGY:
£Q8S:
Trigger Value:

Results are In bold where they exceed the Trigger Value
LoD = Limnil of Detection



ConocoPhillips

oG- 10
Borehele BH502
Borehole Series; 500 Series Standards
ooz |
0.03
Parameler; fert-bulyl melhyl ether (MTBE) — —
Parameler Class: Volzatile Organic Compeounds N 003
{¥OCs) TR
Sarnpling Date Values Unils LoD
01/11/2004 < 0.001 mgl 0.001
0110/2006 0.375 0.001
01/03/2007 < 0003 mg/l (001
07/03/2008 < 0001 mgil 0001
0002
0.002
|.4 ] | ieclion Lirrit
1.2 —+— Rasults
‘ I |
0.8 -
l 0.6 -
| 0.4 |
. /\
l 0 T * ¥ T —
| .r“b‘ \:Qb ng\ (Q% N v\g
0 o~ é{b QS} ng oF
EPA IGV: Page 1 of 1
EQS:
Trigger Value:

Results are In bold where fhey exceed the Trigger Value
LoD = Limil of Detection



ConocoPhillips

07-Dec-10
Borehole BH502
Borehole Series: 500 Saries _ Standards |
EPA IGY 0.0024 |
Parameter: MNaphihaleneg [P _.L |
[EQS T ]
Parameter Class: X;)(II?(I.‘E:S Organic Compounds [E;;}gr Value 0.0024 |
Sampling Dale Values Units LoD
01/11/2004 < 0.001 mg/l 0.0
01/10/2006 < Q.001 I"I'Igﬂ VR
01/03/2007 < 0.0 mgfl 0.0
07/03/2008 < Q.001 mg/l 0001
2310312010 < 0.002 mg/l 0.002
29/10/2010 0.111 mall Qo2
0.12 4 2 Detection Limi
0.1 4 —— Resulis
{.08 1
0.06 4
0.04 4
0.02
it — + ]
RN S R P T
< o ¥ ¥ ¥ o
EPA IGV: zgaioi
EQS:

Trigoner Value:

Results are in bold where they exceed the Trigger Value

LoD = Limit of Delection




ConocoPhillips

Q7-Dec-1Q
Borehole BH502
T —
Borehole Series: 500 Series | Standhardy |
EPA IGV | 0.01 |
Parameter: o-Xylene —
|EQS | o001 |
Parameter Class: Yolatile Organic Compounds T Vel | 0.01 —|
(VOLs) gge ue ; |
Sampling Date Values Unitg ¥ LoD
01/11/2004 < 0.001 mig/l 0003
01/10/2008 < 0.00% mg/l 0.001
01/03/2007 < 0.001 mg/l 0.001
07/03/2008 < 000 mg/l .001
23/Q3/2010 < 0.003 mg/l 0.003
21/10/2010 1.953 ma/l 0.003
2.5 4 E—IDelection Limit
2 —— Resulis
1.5 4
] 4
0.5 -
0 ¥ ? ; 4 T
N A & ¥ o
~ 2 i &
‘ <° o & & & ©
EPA IGV: ]
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limil of Detection



- ConocoPhillips

07-Dec-10
Borehole BH502
Borehaole Series: 500 Series | Standards |
EPAIGV 0.01
Parameter: pim-Xylene | = | —|
|EQS | oo1 ]
Parameter Class: Volalile Organic Compounds [Triaazr Value "
(VOCs) [TriggerValue| o001 |
Sampling Date Values Units - LoD
01/11/2004 < 0,001 mg/l Qoo
01/10/2006 < 0.00% mg/l 0.001
01/03/2007 < 0.001 mg/l 0.001
07/03/2008 < 0.00% mg/l 0.001
23/03/2010 0.001 migl 0005
0.005
3 5 i Detection Limit
4‘3 ] —+— Resulls
3.5
3
2.5 +
2 4
1.5 4
| 4
' 0.5 -
i 0 * ’ + ¢ .
| g \,Qb &.Q(\ *'q, t\Q \_.\Q
‘e_b OC @‘b ﬁgb {‘\'} 0‘4
|
EPAIGV: Page 1 of 1
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Vaiuve
LoD = Limii of Dateclion



ConocoPhillips

07-Dec-10

Borehole BH502
Borehole Series: 500 Series [ Standards |

. [EPAIGY | |
Parameter: Petrol Range Organics (PRQ)

EQS | ]
Parameler Class: Hydrocarbon Indicalors & PAHs | Trigger Value i 0.1 [
Sampling Date Values. Unils - LaD
09/11/2001 2.618 mg/l 0.01
01/04/2003 < 0.0 mgil 0.01
01/03/2004 1.337 mgfi 0.0
O1H11/2004 1.811 mg/l ERVE]
01/03/2005 < 0.01 mgi 001
0111 0/2006 1.602 mg/l om
01/03/2007 < 0.01 mafl 0.01
07/03/2008 < 0.01 mg/l 001
304i0/2008 3.218 myg/fl 0.m
25/03/2009 1.85 mgl 0o
29/10/2009 2.77 magdl 0.1
23/03/2010 4.328 mghi 1.001
2171072010 22.233 mgdl 0.001
EPA IGV: Pageiof 2
EQS:
Trigger Valug:

Rasults are in bold whare ihey exceed the Trigger Value
LoD = Limil of Deleclion



- ConocoPhillips

Tk -
07-Dec-10
Borehole BH502
Borehole Series: 500 Series | Standards |
) |[EPAIGY ] |
Parameter: Petrol Range Organics (PRO) —= |
[ECs
Parameter Class: Hydrocarbon Indicators & PAHs |_T[5,;,3! Valos | 01 _|
Sampling Date Values Units Lob
25 - [T Dateclion Limit
|
..._*.-—
20 Rasulis
15 1
10 4
5
4
0 .\/‘-_-‘\A/‘\\.A
L L] L] hd T T T T 1
NS S S N P e
S SR A -
EA WV Page Zot2

EQS:
Trigoer Value:

Results are in bold where they exceed the Trigger Value

LoD = Limit ot Delection



e
= .___,_JLEB

ConocoPhillips

Resulls are in bold where ihey exceed the Trigger Value

LoD = Limii of Detection

)7-Dec-10
Borehole BRHS502
Borghole Series: 500 Series Standards |
EPAIGV 0. 01
Parameler: Toluene | =
|EQ | oot |
Parameter Class: Volatile Organic Compounds Trigger Value | 001 l
(VOCs) |_ ger Valus :
Sampling Date Values Unils LoD
01/11/2004 < 0.001 ma/l 0.001
01/10/2006 < Q.001 gl 7.001
01/03/2007 < 0.00% g/l 0.001
07/03/2008 < 0.001 mgl 0.001
0.003
0.003
r - -
81 l Jatection Limit
7 —o— Resulis
&
5 4
4 4
34
2 .
|
Dy—— p— o »
S & S & N S
X < & & &~ o~
,{\0 A N ..v\ S o
EPA IGV: Pagas 1o
EQS:
Trigger Value:



07-Dec-10
Borehole BHEOS
Borehole Series: 600 series | _ Standards |
| ERA IGY 0.001
Parameler: Benzene | o | |
0.05 |
Parameler Class: Volalile Grganic Compounds 0.001 |
{VOCs)
Sampling Date Values o Unils LoD
08/04/2008 < 0.003 mg/l 0003
11/06/2010 < Q.003 mel 0.003
12/08/2010 0.009 mg/l 0003
21/10/2010 < 0.003 mg/l 0.003
{ 0.01 - O~ eteclion Limit
0.009 o
{008 . - = PResults
‘ 0.007 -
0.006
0.005
0.004 -
0.003 + 3 >
0.002 -
1.001 -
0 7 . 1
EPA IGV; Page 1 of 1
EQS:
Trigger Value:

Results are in bald where they exceed the ' Igger \ lue
LoD = Limit of Deiection



ConocoPhillips

Results are in bold where ihey exceed the Trigger Value

LoD = Lirnil of Detection

07-Dec-10
Borehole BHE09
i - [ Standard |
Borehole Series: 600 series e Hnaouss 5
EPAIGY 0.03
Parameter: MTEE by GC I._ = | ]
| EGS |
Parameter Class: Hydrocarbon Indicalors & PAHs [Trigger Valus l 0.03
Sampling Date Values Unils LoD
25/03/2009 < 0.002 mg/ 0.002
0005
0005
12/08/2010 <  0.005 mgfl 0.00%
0.005
1 —— Detection Limil
0.9
—_——
l 0.8 Results
0.7 |
0.6 -
0.3 4
0.4 -
0.3 4
0.2 -
0.1 1
0 1 1 Ll
» S S L S
"lssa f}{ Q‘\ Q\g e_,'
& H N L o
EPA IGV: Page 1 ol
EQS:
Trigger Value:



ConocoPhillips

07-Dec-10
Borehole BH609
Borehole Series: 600 series Standards
i |[EPAIGY | |
Parameler: Peirol Range Organics {PRO) k :
| EOS l .
Paramaler Class: Hydrocarbon Indicalors & PAHs [Trigger Valus || 0.1 |
Sampling Dale Values Unils LoD
08/04/2008 < 0.0t mgfi 00
15/04/2008 < 0O mgA 0.01
24/04/2008 < 0.01 mgil o
07/05/2008 < 0.01 mg/l 001
25/03/2009 < 0.1 mg/) 0.01
23/03/2010 6.374 mg/l g0
11/06/2010 2.644 mg/l o4
12/08/2070 5.166 mg/l a1
211042010 4.567 mgyl 0.001
71 0 Detection Limit
6 —&— Hesuits
5 4
4
|
2 |
21 |
'| .
1] ) 4 4 L4 T T T T 1
@ & & DO . S |
o I3 o
Y N N S R
L S S R I I o
|
EPA IGV: - 2 q
EQS:
Trigger Value:

Results are in beld where they exceed the Trigger Value
LoD = Limil of Deiection



- Conocc Phillips

071
Borehole BH7(1
Borehole Series: 700 Series Standards _7
Parameater: cis-1.2-Dichloroathene {cDCE) _: 0o —-l
Parameter Class: Volalile Organic Compounds - [—ﬁ_ |
(vOCs) el

Eampling Dale B m_—____ Urﬁs N o _1_0D B
04/10/2007 0.025 mg/l 0001

0.001
10/01/2008 0.029 mgi 0 00y
14/02/2008 0.011 mg/l 0.001
06/03/2008 0.019 mg/ D 001
08/04/2008 0.022 mg/l 0.001

2.001
05/12/2008 < 0001 mg/l 0,001t
07/01/2009 0.021 mgA 0003
12/02/2009 0.007 mng/l 0003
25/03/2009 0.024 mg/l 0003
23/04/2009 0.013 mg/l 0003
2B/05/2009 0.018 mg/l 0003
01072008 0.022 mgil 0.002
29/07/2009 < 0.003 mgA 0,003
(3/09/2009 0.007 mad! 0.403
30/09/2009 0.009 mg/l 0003
29102009 0.0113 mg/l 0.003
23/03/2010 0.025 mg/l 0.003
11/06/2010 0.031 ma/l 2.003
12/08/2010 0.011 mgdl 0003
EPA IGV: : “Page 1 o2
E’?r%ger Value:

Results are in bold where they exceed the Trigger Value
Lol = Limit of Deiection



Borehole BH701

Borehole Series: 700 Series

Parameler: cis-1,2-Dichloroethene (cDCE)

Valatile Organic Compounds
{(VOCs}

Parameler Class:

Samgling Date

Values

ConocoPhillips

07-Dec-10

Slandards
| 003

oon3

- Deteciion Limi
—o— Fesulls

S P II PSS
o
FFTFE T TS
L o
EPA 1GV: Page 2 of 2
EQS:

Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Deteclion



B ConocoPhillips

07-Dec-10
Borehole BH701

Barshale Series: 700 Series :_ Standards
_ | EPA GV 0.01
Parameter: Trichlorogthene (TCE) —
[EQs 1
Parameter Class! Volatile Organic Compounds T WAl
(VOGs) | TriggerValu_| 001 ]

Samgpling Dale Values Unils

0001

0.007

0.0a1

0.001

0.001

5.0M

00

0.002

0 Q03

0003

¢.003

0003

0.003

0.003

00a3

0.003

0.003

0.003

0.003

03.003

0.003

el
[0
ra |

EPAIGY:
EQS:
Trigger Value:

(L
41}
—-a
=

Results ara in bold where they exceed the Trigger Value
LoD = Limit of Delection



- | ConocoPhillips

07-Dec-10
Borehole BH7(1
Borghole Series: 700 Saries | Standards |
[EPAlGY | o001 |
Parameter: Trichloroethene (TCE) '
|EQS | oo |
Parameler Class: X%aéig Organic Compounds |T_”J: Value | 0.01 |
Sampling Da v Unil 1ab
aaas

0.35 - T Jetection Limit
0.3 4 T —+— Fesulis
0.25

0.2 4
0.15

EFA IGV: Page 20
EQS:
Trigt 1 Value;

Hesu iare In bold where eyexceed e lnggery ue
LoD = Limit of Detection



ConocoPhillips

I N
Borahole BH702
Borehole Series: 700 Series _ Standards :’
. bR
Paramaler: Trichlorcethene (TCE} :’
nni

Parameler Class: Volatile Crganic Compounds
(VOCs) —

0._()‘:

Sampling Dale Values Units ol

0.001

0.001

0 001

0.001

0.001

0.0

0.001

.00

0.001

0.003

0.003

0002

0.003

0.003

0.003

(1.0D3

0.003

2.003

0003

0003

EPA IGV: Page 1of 2
EQS:
Trigger Value:

Results are in bold where they exceed the Trigger Value
LoD = Limit of Delection



ConocoPhillips

07-Dec-10
Borehole BH702
Borghole Series: 700 Series Standards |
0.01
Parameter: Trichlorogthene (TCE) | |
; | 001 |
Parameter Class: Volatile Organic Compounds Mmager Valie | 0.01 |
{VOCs) 2= .
Sampling Date alues U N LoD
0003
0.003
3.003
0.003
0.5 5 L etection wun
0.7 4 —4 -Resulls
0.6 1
0.5 4
0.4 4
0.3 | /
/o
0.2 4
. N .
" VAN
0 LU N N D N N N R NN B | L L L D i LI
\,Q" \3@ & $ &.@ & @ *,\Q S
0& Qq. ‘é‘e,\% QQS- {\‘\-‘b s\) CDQ,Q ‘@3- 0’.‘.-
EPA IGV: Page20oi 2
EQS:
Trigger Value:

Results are | bold where they exceed the ™ ggerv ue
LoD = Limit of Detection



) ConocoPhillips

07-Dac-10
Borehole BH703
Borehole Series; 700 Series | Star]Fiards
. | EPAIGV | |
Parameter: Pelro! Range Organics {PRO) —
[Eas | ]
Parameter Class: Hydrocarbon Indicalors & PAHs [Trggor vaia| T —|
_S;mpling Dale Values Units LoD
04/10/2007 < 0.01 mg/l 00t
04/12/2007 < 0.0 mg/l 0.01
06/03/2008 < 0.01 mg/l 0.01
30/10/2008 0.067 mg/l 0.01
25/03/2009 < 0.1 mg/l 0.01
29/10/2009 6122 mg/l 0.1
23/03/2010 < 0009 myf! 0 001
211042010 0.108 mgil 0001
.14 - — _ Detection Limit
| 0.12 1 -~ —Results
0.0 .
\
0.08 E
| 0.06 1 i
0.04 1 \\
0.02 1 ) /
- P 3
0 lI T T T T T [ i}
\9'\ & 1'@) '\.’Q% «'q G“$ &'\Q v\Q
o Qé* N o~ & o & o
| - - -
EPA IGV: Page 1 of 1
EQS:
Trigger Value:

Rbwwres wew N uold'wh.ere'lahey exceed the Trigger Value
LoD = Limil of Deleclion



ConocoPhillips

07-Dac-10
Borehole BH703
Borehole Saries: 700 Series |___' Standards |
EPAIGV 0.01 |
Parameter: Trichloraethene {TCE) | — | '
|EQS | oot |
Parameter Class: K;?g(‘;ie) Organic Compounds [Trigger Value | 0.0 |
Sampling Date o Values Units LoD
0471042007 < 0.001 mgil o001
04/12/2007 <  0.001 mg/l 0.00
10/01/2008 0.008 mg/l 0.001
0.00Y
0.001
08/04/2008 0.008 mgA 0.001
07/05/2008 < 000t mg/l 0001
0Qas
0.003
0.003
0.003
0.003
0.003
0.003
0003
2003
g 003
0.003
0003
0.003
0003
EPAIGV: Paga10f2
EQS:
Trgger Value:

Resulis are in bold where they exceed the Trigger Value
LoD = Limit of Deleciion
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Section 6 Pollution Emission Register - PER

Introduction

The Pollution Emissions Register, {PER), is an outline of pollution releases to air,
effluent and waste streams, in addition to pollutants recovered.

The primary purpose of the PER is to ensure that the route of major potential pollutants is
tracked.

The following PER has been prepared in accordance with Condition 2.4 of the company’s
IPC Licence. It covers the time peried 01-01-2010 to 31-12-2010.

As specified in Licence Condition 2.4.1, the PER has been prepared in accordance with
the “Guidance Note for Annual Environmental Report” issued by the EPA.

Substances included in the PER

In accordance with the AER Guidance Note, a Master List was drawn up of substances
either used or generated on-site, which fall into one or mare of the categories listed in the
Pollution Emissions Register List (PERL). The PERL, as defined in the AER Guidance
Note is based on Lists (i) and (ii) of the EC Directives 76/464/EEC on pollution to the
aquatic environment and EC Directive 80/68/EEC on the protection of groundwater and
on Annex Ill to Directive 96/61/EC concerning integrated pollution protection and
control. The Master List is presented below.

Master List of PER candidate substances at ConacoPhillips Whitegate :

List (1) substances List (ii) substances
Persistent mineral oils and Non-persistent mineral oils and
hydrocarbens hydrocarbons
Petchloroethylene Biocides / Herbicides

From this Master List of substances, “mineral oils and hydrocarbons” was selected as the
maost appropriate material on which to return a full material balance for the PER.
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Methodology

Whitegate Refinery routinely performs mass balances on refinery operations to measure
fuel consumption and product losses. Measurements of critical parameters are recorded
on a continuous basis. This accurate confrol of oil movements is of significant
commercial importance for the refinety.

The PER material balance will be based on these mass balance measurements and
calculations that are already routinely performed on-site. This will integrate our economic

and environmental performance.

A schematic representation of a generic PER process diagram is shown below.

Generic PER flow diagram

3 _ .
Air
la 2 T 4 s ’ Water
@ ol Waste
1b
 » Unaccounted
-~ 6
- On - site
| DI
Off - site Material
for recovery
la New Raw Matertal
Ib Recovered Material
2 Gross Usage
3 Product
4 Gross Process Waste
5 Net Process waste
6 Material for recovery
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The following describes how each stream of the above processes is measured at
Whitegate,

12 — New raw materials

For the purposes of a hydrocartbon PER, new raw materials will refer to incoming crude
oils, blendstocks, hydrocarbon additives and other hydrocarbon materials. The vast bulk
of this category consists of incoming crude oil.

The volume of each incoming cargo is measured into independently calibrated storage
tanks. Initial and final tank density measurements are performed to calculate the mass
received. Any sedimen( or water, which was present in the cargo is measured separately
and allowed for.

Thus, method of measurement: - direct measurement

1b — Recovered materials

Any recoverable oily material is held in one of the site slop tanks. These tanks allow otl /
waler mixtures time 1o settle oul and oily material to gather on top of the aqueous layer.
The oily material is then separated out by use of a skimming arm and reprocessed through
the refining unit. The quantity of recovered materiat is measured on a monthly basis and
included in the site mass balance.

Thus, method of measurement:- direct measurement

2 — Gross usage

Gross usage is the sum of New Materials and Recovered Materials, as described in
categories la and b above.

3 - Products

e Saleable products

The purpose of the refining process ts to convert crude oils into saleable products,
Clearly, as high a proportion as possible of gross hydrocarben usage will thus, be
converted to products for optimal refinecy performance.

All products from the refining process are stored in a series of dedicated product tanks.
Each tank is fitted with contiruous level-gauging instrumentation. Catibration of this
instrumentation 1s carried out routinely by independent agencies. Inventlory balances are
carried out on a daily, monthly and annual basis. {Losses of volatile components are
described under Category 5 below).

In addition to the above, all material leaving the refinery site by road tanker or by
pipeline is measured by flow-meter. Flow-meters are regularly calibrated to the
satistaction of Customs & Excise who have representation on site. Variations in
temperature and resulting product density are measured and allowed for.

Thus, method of measurement:- direct measurement
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* Refinery Fuel

A percentage of refinery gasses and oils produced from incoming crude oil will be used
internally as fuels to produce energy for the refining process itself. For the purposes of a
PER, refinery fuel will be considered an internally used product. Fuel consumption is
measured on a daily basis to optimise refinery performance.

Thus, method of measurement:- direct measurement

4 — Gross process waste

Gross process waste is a combination of Recovered Materials, as described in category 1b
above and Net Process Waste which will be described in Category 5.

5 — Net process waste

Sa — Air
Oil input, which is released as waste-to-air falls into a number of different categories.

e Refinery Flare

Excess gas produced during the refining process or which cannot be stored on-site is sent
to the refinery flare for combustion. The quantity of gas flared is measured by flow-
meter.

Thus, method of measurement:- direct measurement

e Process Losses

A quantity of fugitive volatile hydrocarbon components will be lost during the refining
process through various exits in flanges, valves etc. Depending on the complexity of the
site, it is generally accepted in industry standards that up to 0.05% of refinery throughput
will be lost in this way.

Thus, method of measurement:- estimate by calculation

¢ Tank Losses
Losses from tanks used to store the more volatile ceflinery products are minimised by the

use of floating roof tanks. All gascline and light naphtha products are stored in this
manner. Fugitive losses from these tanks are calculated according to the accepted
international standard method: API 2517, 1989 - Evaporative loss from external
floating-roof tanks, (American Petroleum Institute Standards)

Losses from cone-roofed tanks used for the storage of heavier products are calculated
according to similar principles.

Thus, method of measurement:- estimate by calculation

e Losses at Jetty
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Fugitive losses from jetty loading operations are calculated according to the accepted
international standard method: APl 2514a, 1981 - Atmospheric hydrocarbon emissions
from marine vessel transfer operations. {American Petroleum Inslitute Standards)

Thus, method of measurement:- estimate by calculation

» [osses at Road Loading

Fugitive losses from tanker loading operations are calculated according to a modification
of the standard method described above for marine operations: API 2514a, 1981. The
same principles are applied and allowance is made for the workings of the Vapour
Recovery Unit, which recovers approximately 98% of evaporative losses at the road
toading terminal.

Thus, method of measurement:- estimate by calculation

5b — Water
Oil input, which is lost to effluent waters, outputs as one of the following:

s Effluent from refinery skimpond

Process waste water is directed via the sewer system to the main refinery skimpond
where 0il can be recovered or ‘skimmed’ from the pond surface. The level of
hydrocarbon emissions in outlet from this effluent is measured on a daily basis. The
effluent flow rate is also continuously monitored.

Fugitive losses from the skimpond surface are included in the estimation in section 5a
above as process losses.

Fugitive losses from the sewer system are generally accepted to amount to 30% of
recovered materials.

Thus, method of measurement:- direct measurement and eslimate by calculation

¢ Effluent from refinery ballast water discharge

Discharge from this point is not continuous, it is dependent on ievels of ballast intake
from berthing ships. Each ballast discharged is analysed for hydrocarbon content and the
quantity of ballast discharged is measured using level gauging instrumentation in the
holding tank.

Thus, method of measurement = direct measurement

6 - Materials for recovery

Recoverable oily material is discussed in 1b above.

The only crude-oil generated waste sent for offsite recovery is a by-product of the
desulphurisation process. Elemental sulphur is recovered from the gasoil fractions
through a Sulphur Recovery Unit (SRU) and sent offsite for further processing. Gas flow
rales through the SRU are continuously monitored allowing a direct measurement of the
quantity of sulphur produced on a daily basis.

Thus, methed of measurement:-~ direct measurement
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Results
Mass Balance Results

Using the data acquired as described above, the refinery hydrocarbon mass balance is as
shown below. This data is also summarised in process flow format below.

Hydrocarbon Mass Balance Figures - 2010

Inputs Tonnes Outputs tonnes
New crude in 3.030,866 Liftings 3,123,489
Pipestill slops in 0 Own use 165.008
Recovered slops in G Refinery fuel 112,751
Others in (blendstocks etc) 286.207 Inventory
Change in inventory 70,881 Sulphur 639
Total inputs 3,246,192
Total inputs including stops 3,246,192 Measured output 3,237,043

Total Losses 9,149
(input — output)

Mcasureu wosses [RVITTILY Fugitive losses Tonnes

Oil in effluents 3.8 Process loss 1623

Flare 38443 Tank loss 745

Total measured losses 3848.1 Jetty loss 125
Road-load loss 3.9
Sewer loss 159
DAFT Sludge loss 2.7
Total fugitive losses 2659

Balance Tonnes

Total losses 9149

Measured losses 3848

Fugitive losses 2659

= Unaccounted loss / gain 2,642
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Hydrocarbon Mass Balance 2009

all values in tonnes

Main [nputs
3,246,192 |
Gross U Cutput
105§ L/sape ; PROCESS 3‘2 043
3,246,192 37,
Recovered |
Slops O

!

- .

Process Loss Tank Loss Refinery Fuels
1623 745 112,751
load Loa g Jetty Loss Flare
Loss 3.9 125 38443
Sewers Loss
159
Sulphur
639
DAF Sludge
Loss 2.7
Loss in liquid
| ¢ffluent 3.8
Unaccounted
Loss/Gain

2642
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Mass Balance Closure

Unaccounted losses amount 1o 2642 tonnes over the PER timeframe. As a percentage of
the combined crude oil throughput for refining and imported blendstocks, this amounts to
0.08] %. Total losses are calculated at 9149 tonnes. As a percentage of gross input, this
amounts to 0.28%. This compares very favourably with the intermmational refining

industry.

Conclusions

As evidenced from the mass balance closure figures above, a relatively small proportion
of hydrocarbon input to the refinery is unaccounted for over the timeframe of the PER.
The unaccounted losses that do exist can be assigned to measurement errors, the main
reason being crude import & product sales measurement errors. Inaccuracies in other site
measurements will also contribute to a lesser degree. It is not envisaged that any of the
above, unaccounted losses are in any way physical losses.
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Section 7 Waste Management Report

The type and quantities of waste generated by the refinery site in the year 2010 are
summarised in the tables below.
The site register of waste contractors is also presented.

Waste Summary 2010 units
total quantity of waste produced in year 1981 tonnes
total quantity of waste disposed of on-site 0 tonnes
total quantity of waste disposed of off-site 1981 tonnes
total quantity of waste recovered on-site 0 tonnes
total quantity of waste recovered off-site 1078 tonnes
quantity of non-hazardous waste produced in year 1283 tonnes
quantity of non-hazardous waste disposed of on-site 0 tonnes
quantity of non-hazardous waste disposed of off-site 1283 tornes
quantity of non-hazardous waste recovered on-site 0 tonnes
quantity of non-hazardous waste recovered off-site 1076 tonnes
quantity of hazardous waste produced in year 698 tonnes
quantity of hazardous waste disposed of on-site 0 tonnes
guantity of hazardous waste disposed of off-site 698 tonnes
quantity of hazardous waste recovered on-sjte 0 tonnes
guantity of hazardous waste recovered off-site 0 tonnes

Note: Hazardous waste off-site disposal increased from 177 tonnes in 2009 resulting {rom
shipment of spent caustic to ENVA, Shannon for treatment & disposal.

Additional wasle detail is available in section 13 of this report.
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Section 8 Noise Monitoring

In accordance with Condition 8.3 of the IPPC Licence an annual noise suwrvey has been
carried out in 2010 te demonstrate compliance with Condition 8.1.1 and 8.1.2. In
addition, the refinery underwent a planned shutdown of the processing units for the
duration of 6 days in August 2010. A perimeter noise survey was also commissioned
during this shutdown,

The surveys found the site to be in full compliance with the conditions of the 1PPC
License. The detailed results of the noise assessments and comparison between “running™
& shutdown refinery noise levels are presented in the following pages.
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The EDPAC Buiiding, Carngaiie Industrial Estate, Carrigaline, Co. Cork,
Tel: +353 (0)21 437 2850 Fax: +353 (0)21 437 3875

NV/02092010NLO1 2" September 2010

John O Keeffe
Environmental Lead
Conoco Phillips
Whitegate

Cork

Dear John,

RE:

COMPARISON OF NOISE LEVELS DURING A REFINERY PLANT SHUTDOWN

We are pleased to forward our comments in relation to the comparisen of noise levels with
the facility during a shutdown against the noise levels with the facility operating.

1.0

2.0

INTRODUCTION

During the week commencing 18" August 2010 a significant amount of the Conoco
Phillips refinery plant underwent a ptanned shutdown for a period of ocne week. The
Pipestill production area remained in operation however,

Conoco Phillips reguested CLV Consulting to undertake an environmental noise
survey at their designated noise moenitoring locations during the shutdown period and
another survey when the facility had returned to normal preoduction operations. The
purpose of these surveys was to ascertain the noise impact of the refinery at the
designated naise menitoring locations.

The surveys were undertaken during two night-time periods, 22:00hrs to 08:00hrs, as
the impact from road fraffic noise and other non related noise sources would be
minimal. The survey times and refinery status were as follows;

s 00:00hrs to 03:00hrs on 17" August 2010 Refinery Shutdown;
o 22:50hrs to 03:00hrs an 26"/27" August 2010 Refinery Operating.

SURVEY DETAILS AND RESULTS

An environmental noise survey was conducted in order {o assess the existing noise
environment. The survey was conducted generally in accordance with |SO 1596:
1982 Acoustics — Description and measurement of environmental noise and the
Environmental Protection Agency document Environmental Noise Survey Guidance
Document. Specific details are set out below.
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2.2

2.3

2.4

Choice of Measurement Locations

Five measurement locations were selected on and near the Conoco Phillips
site boundary and are described below. Figure 1 shows their approximate
positions.

Position 1 Located on the main entrance road to the Conoco Phillips site.
A number of houses are located to the east of this monitoring
position.

Pesition2  Located at the front gate of Whitegate National School north
east of the site. This is a noise sensitive location.

Position 3 I should be noted that since the 2005 noise survey the noise
monitoring equipment was located in the front garden of a
private residence. This location is approximately 30m nearer o
the facility than the normal Position 3. This move was originally
requested by the occupants of the private residence however
the residence is now un-occupied. This is a noise sensitive
location and has a direct line of sight to the facility.

Position 4  |s on the Conoce Phillips site itself, southwest of the main plant
area.

Position 8  Situated on a residential area opposite national school on the
outskirts of the village of Whitegate. This is a noise sensitive
location.

Personnel and Instrumentation

Niall Vaughan (CLV) conducted the noise level measurements during both
the daytime and night-time survey periods,

The measurements were conducted using a Larson Davis Type 824 Sound
Level Meter. Before and after the survey the measurement apparatus was
check calibrated using a Larson Davis Type 250 Sound Level Calibrator,

Procedure

Measurements were conducted on a cyclical basis for the survey periods.
Sample periods were 15 minutes long during both daytime and night-time
periods. The results were saved to the instrument memory, where
appropriate, for later analysis. Survey personnel noted all primary noise
sources contributing to noise build-up.

Measurement Parametfers
The survey results are presented in terms of the following five parameters:

Laeg is the equivalent continuous sound level. Itis a type of average and is
used to describe a fluctuating noise in terms of a single noise level
over the sample period.

Lamax 5 the instantaneous maximum sound level measured during the
sample period.

Page 2
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Lamin IS the instantaneous minimum sound level measured during the
sample period,

Laso s the sound level that is exceeded for 10% of the sample period. i is
typically used as a descriptor for traffic noise.

Laso IS the sound level that is exceeded for 90% of the sample period. It is
typically used as a descriptor for background noise.

The "A” suffix denotes the fact that the sound levels have been “A-weighted”
in order to account for the non-linear nature of human hearing.

All sound levels in this report are expressed in terms of decibels (dB) relative
to 2x10° Pa.

Survey Resuits

We have detailed the various noise parameters from the two survey periods
however the Lag parameter is in our opinion the best indicator of assessing
the noise impact associated with the refinery. The La, parameter is the
equivalent continuous steady sound level and is affected by contributions
from noisy events of short duration, such as passing traffic, people talking
efc., whilst the background noise levels {the La.s parameter) are a good
measure of more continuous sources of noise such as those emanating from
the Conoca Phillips fagcility.

Position 1

The resuits of measurements conducted at Position 1 are summarised in
Table 1.

} Measured Noise Levels
Period Start | Refinery (dB re. 2x10° Pa) Comments
Time Status
Laso | Loag | Lemax | Lawin | Lase
00:02 Off 38 42 5% 34 42 Facility. Neighbouring
Night 02:02 37 | 40 | 85 | 33 | 40 facility.
i
22:59 41 44 G5 40 46 .
On Facilily. Road traffic,
01:46 40 49 68 38 50

Table T Summary of results for Position 1

During the shutdown period the Pipestil area of the refinery and a
neighbouring facility, located in the Aghada area, were audible at this Jlocation
during the shutdown pericd. The difference in the Lagy noise levels with and
without the facility was on average 3dB,

Position 2

The results for the measurements conducted at Position 2 are summarised in
Table 2 below.

Measured Noise Levels
Period S}art Refinery {dB re. 2x10°° Pa} Comments
Time Status
Lasp | Laeg | Lamax | Lamia | Laso
Night | 00:20 33 39 58 31 35 .
9 Off General ambient,
02:22 34 36 53 32 34
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23:18 o 38 42 L 55 35 44 Neighbouring facility.
02:06 ; 37 43 L 62 33 45 Local traffic. Facility.

Tablfe 2 Summary of results for Position 2

The refinery was generally inaudible during the shutdown period at this
location. The difference in the Lag noise levels with and without the facility
was on average 3dB.

Position 3

The results for the measurements conducied at Position 3 are summarised in
Table 3 below.

Measured Noise Levels
Periog | Start | Refinery (d8 re. 2x10° Pa) Comments

Time Stat
. Lase | Laeq | Lamax | Lamn | Lavwo
2
01.13 Off - 33 44 29 3 Neighbouring facility.
Nicht 0313 317 33 49 28 33
9 00:09 33 34 51 30 34 »
On Facility.
02:57 32 33 49 31 33

Table 3 Summary of results for Position 3

During the shutdown period the Bord Gais facility was regarded as being the
dominant noise source. The difference in the Lag noise levels with and
without the facility was on average 2dB. In our opinion this would be an
accurate reflection.

Position 4

The results for the measurements conducted at Position 4 are summarised in
Table 4 below.

fWieasured Noise Levels
Pericd _IS_It;ret R;tf;?ﬁsw (3B re. 2x10°° Pa) Comments
Laso | Laeq | Lamax | Lamn | Late
: 2 4
01:39 Off 5 > &3 49 > Neighbouring facility.
Night 03:41 52 54 67 50 55
g 00:44 50 52 59 a7 53 .
on Facility,
01:00 50 51 59 48 52

Table 4 Summary of results for Position 4

During the shutdown period the Bord Gais facility was again regarded as
being the dominant noise source at this location. Due 1o the close proximity of
the monitering location to the Bord Gais plant noise levels at this location are
heavily influenced by its operations. The difference in the Lag nNoise levels
with and without the facility was on average 2dB. In our opinion this is
considered be an accurate reflection.

Position 5

The resulis for the measurements conducted at Position 5 are summarised in
Table 5 below.

Start | Refinery Measured Noise Levels
Time | Status (d8 re. 2x10° Pa) Comments

Period
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Laso | Laeq | Lamex | Lamin | Laie
00:41 32 43 61 30 43 )
Off General ambient,
i 02:43 31 41 59 29 42
Night
23:40 on 36 46 63 35 50 Facility. Road traffic,
02:27 35 49 67 33 53 | Youths in playground,

Table 5§ Summary of resulis for Position 5

Operations from the Pipestill plant, within the refinery, were perceptible at
Pesition 5 however noise levels were neticeably less than when the refinery is
under normal production operatians, This is reflected in the noise levels as
the difference in the Lagy noise levels with and without the facility was on
average 4dB.

| trust that the above is to your satisfaction however please do not hesitate to contact this
office if you have any comments in reiation to the content of this document.

Yours sincerely,

NENTY \'a_,u\_gl,»\o‘,‘

NIALL VAUGHAN
Acoustic Consultant
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Section 9 Tanks and Pipelines —
Testing, Inspection and Preventative Maintenance Report

The construction, inspection and maintenance of slorage tanks and pipelines for
petroleum products is carried out according (o internationally recognised codes and
standards for the refining industry,

These are:

¢ American Petroleum Institute (API) Standards, APl 653 and 650 which provide
guidelines and standards for tank construction and in-service inspection.

*  API[ 570 — Inspection, Repair, Alteration, Rerating, of in-service piping systems,
which provide guidelines for inspection and repair of pipelines.

e American Society of Mechanical Engineers (ASME) standards,
ASME B31.3 1993 ~ Refinery Piping for petroleum products

Tanls:
Operations,
Tanks are checked externally using an API 653 derived checklist by operations personnel
according to a weekly schedule, which is revised annually. The scope of each tank check
includes;

a) Tank level manual check to confirm auto gauge is correct

b) Tank shell for leaks, distortions, corrosion, paint condition. Insulation {if

applicable)
¢) Tanks’ attachments, e.g. nozzles, valves.
d) Tanks’ foundations.

Inspection Dept.

Tanks are checked externally by the Inspection Dept using detailed checklists adopted
from APl 653, Tanks are inspected per a defined schedule which also complies with the
API standard.

Tanks are removed from service and inspected internally by the Inspection Dept
according to a defined schedule derived from and in accordance with API 653
recommendations,

Pipelines:

Operations.

Offsite pipelines are checked externally by operations personnel according 1o a weekly
schedule which is revised annually.

Inspection Dept.

Lines are given detailed inspections by the Inspection Dept using detailed checklists
adopted from APl 570. The lines are inspected per a defined schedule which also
complies with the API standard.

An inspection line and tank schedule is heid onsite and available for inspection.
fnspection data records are recorded in a specific database “Credo”. Historical records of
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inspection related work associated with each item is recorded and compiled in electronic
and / or hard files held by Inspection Group and available at all times for examination.

On the basis of the inspection information collected, recommendations are made by the
Inspections Dept as to repairs that may be required to be carried out. These
recommendations are submitted to the Maintenance Dept, who are responsibie for follow-
up actions.

General:

In addition to the above, “watch keeping” duties are an integral part of every shifl
technician's duties on site al Whitegate Refinery. Vigilance and good housekeeping in all
aspects of the job contribute to maximising a safe environment by picking up signals
before potential problems are allowed to develop.

A schedule detailing the tank / line populations on site and their corresponding checks
and inspections to date is presented below. Inspection and Process reports are held on
site,

The following product abbreviations are used:

IBOB TIntermediate Blendstock for Oxygenated Blending (=unleaded gasoline minus its
Ethanot content)

kero  kerosene

ado  aulomotive gas oil

fgo  finished gas oil

srar  straight run aromatic residue

lvan  light virgin naphtha

lpg  liquid petroleum gas

etbe  ethyl tertbutyl ether



ConocoPhillips Whitegale Refinery

Annual Environmental Report 2010

_ i _ Updated
an 2011
L C1 2001 15 2016
[ 2 2002, 15 2017 Comp
C3 200 15 | 2016
) C4 031 15 2018 Comp
- T | 15 | 2022 Comp
i 3 | tou5 | 15 12020 Comp
C7 1997 15 2012 Due
P1 | 2005 15 [ 2020 Comp
P2 "0 T 7 [ 2021 Comp
P3 2001 | 3 2016
P4 1995 . 15 12010 In Pro comp
P5 =05 . 15 2020 Comp
i P& "n06 15 2021 Due Comp
7 15 | 2008 Comp
| _ 2 10 2012 Comp Due
Ppg 200" 15 2015
P10 l1ge. ! 15 2014 Due
P14 1998 15 2014 Due
Comp
_ bif
from
| P2 1997 15 2012 2012
P13 2008 19 2023 Comp
P14 EEL 1) 2uud Due
P15 1994 15 | 2009 Due
P16 | 1993 15 2008 Comp




ConocoPhillips Whitegate Refinery Annuval Environmental Report 2010



ang dwogn g0z 0t £00T 6N |
dwod £202 0z £00Z 2N
M3N £202 0z €00z in |
o1d uj ang gooz ¢ [eor | cn |
dwog [0z o /002, w0
ang dwio) vi0Z ¢ y00z | €n |
dwon gL0z 28002 Zn
duiod sloz T~ 600z v N
ang dwopy zZioz, .. 2002 Sh
dwoy gLoz Gl 20¢ 711
dwion Z20z s+ a2 vl |
dwog 00| 2 | SBBL| o |
dawoy €202 Gl 2002 Li o
ang €102 G g66L | oLl |
ang Z10Z vl Sooy |
ERIISED LL0Z €l B661L 8!
j0 Q0
uayej
301M18S | 201AI3S 010z ZL | 886l L1
jomng | joIng !
uaye] uayej
dwog 6102, 2.  70OT v
duwop 6102 L ¥00z ¢ |
dwo) 8L0z gL £002 zl |
ang dwody zZoz  wv Z002 | ]
ang 1102 Gl 966 | o
ang L10C Gi 8661 Zcd
ang ¢Lie Gl 8661 led
ang €10z i 8661 0zd
dwo) 0202 Gl S00Z 6ld
dwon | ang z20z Sl 1007 8id
duwion Old oLoe Gl G661 | iid
ul

010z Hoday [BlUaWUOIIAUY [BRUUY

Apuyay seSanym sdiflydooouos)




dwo) Pi0Z| 0L [ y002|  vdS
dwon GgLa¢ oL ¢o0e £dS
dwon dwo) 8102 i 8002 zds
dwo) 600¢ S 7002 LdS
ang 0102 Z 800Z | [oueyld
ang dwon oLoZ g S002 | 109U
dwo) G102 0l 5002 gL N
ERVES gQ0Z | St 0661l Zln
0310
CRIER 8661 Gl €86} Ll N
J0IN0
ang dwon  Z10Z 03 2002 oL N

010z 1oday (puswuonauy [enuuy Lrauiyay AeSauypy sdifjJoaouc)



Annual Environmental Report 2010

ConocoPhillips Whitegate Refinery

Dec

0S

05

0s

05

0s

o8

Nov

0]

05

os

035

0S5

o5

Qcl

0S

08

05

0%

Sept

05

05

05

Aug

Os

05

08

July

08

03

05

Jun

05

05

Inspected on_ - month - 2010

My

08

Apr

oS

hiar

03

Feb

0s

0s

Jan

05

The following tables detail the routine process checks that were carried out during 2010,

Ci
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inspeciion not completed. OS8 = vessel out of service
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Section 10 Resource Consumption — summary

Energy and water usage are monitored on site on a routine basis. A summary of site
consumption during 2009 is given below.

:W;iter usage — 2010

quantity units
on-site groundwater use 94,600 m
on-site surface water use 0 m®
municipal water use 444,611 m’
Total 539211 m’
Fuel usage — 2010

quantity units
heavy fuel oil 14152 N tonnes
gas oil 701 tonnes
refinery gases 92126 tonnes
LPG 5908 tonnes
Natural gas 1994 tonnes
Electricity usage — 2010

quantity units
total site usage 70,388 MWhrs
tmported supply 25433 MWhrs
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Section 11 Environmental Expenditure

Annual Environmental Report 2010

Major expenditure {or environmental purposes during the year 2010 is described below.

Standard Annual Environmental Operations

{including routine atmosphere and effluent monitoring etc} | € 120,000
2 | Tier 2 & 3 Pollution Response € 120,000
3 | Waste disposal costs ~Operations € 270,000
4 | VRU maintenance € 70,000
5 | SOx abatement equipment maintenance and operation € 400,000
6 | Asbestos programme € 320.00
7 | New fans on 8G-4 € 92,000
8§ | Waste Water Treatment Plant — operation & maintenance € 300,000
9 | Fuel Metering improvenients € 30,000
10 | Closed loop sampling systems at spheres € 75,000
11 | Ethanol Blending Road Loading € 920,000
12 | Production of Biodiesel € 520,000
13 [ New closed loop gas sampling systems € 75,000
14 | Water use reduction projects € 192,000
17 | FAME Blending € 24 000
18 | New closed loop tank sampling systems € 36,000
19 | Odour Neutralising system at WWTP upgrade € 22,000
20 | 01l spill response exercise € 12,000
21 | Oil spill response leadership training € 6,000
22 | Introduction of natural gas as primary refinery fuel € 3,157,000

Total expenditure in the year 2010 which brings an

environmental benefit. € 6,761,000
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Section 12

During the year 2010 representatives of the EPA sampled, and analysed at their
laboratories, effluent from the site wastewater treatment plant, and surface water flows at

Driscoll Drive & stream to Whitebay.

Results are detailed below.

EPA Monitoring and Control

Annual Envirenmental Report 2010

\ Sample Date
SW 1 Units | Limit | 3 Mar | 28" Apr | Sep 16th
pH pH unit 6-9 7.70 7.79 7.72
BOD mg/l 150 3.2 15.9 38.0
COD mg/l 450 14.0 41.0 82.0
Total Petroleum mg/l 50 0.544 1.07 1.152
Hydrocarbons
Suspended Solids mg/l 60 4.0 2.0 5.0
Ammonia as mg/l 20 0.038 1.9 8.48
nitrogen
VOC ug/l --- 45.0 22.4 103
Phenol content mg/1 ] <0.03 0.09 0.20
Cadmium mg/l 0.05 <0.0001 | <0.0001 | <0.001
Mercury ug/l 0.01 <0.10 <0.10 0.24
Zinc mg/l 0.5 0.011 0.006 0.023
Total Heavy Metals | mg/I [ 0.011 0.006 0.12]
Whitebay
pH pH unit --- 7.94 7.67 7.52
BOD mg/| — <1.0 2.80 <1.0
COb mg/l --- 10 22 <10
Total Petroleum mg/l --- <0.042 0.032 0.157
Hydrocarbons
Ammonia mg/l -- 0.045 0.192 0.047
Total Nitrogen mg/l --- 2.5 1.91 10.0
Conductivity uS/cm --- 444 453 457
Driscoll Drive
pH pH unit --- 7.40 8.67 7.41
BOD mg/] - <7.0 1.5 <1.0
COD mg/] 40 <10 <10
Total Petroleum mg/i --- 0.208 0.107 0.069
Hydrocarbons
Ammonia mg/| --- 4.92 Not done | 0.331
Total Nitrogen mg/| --- 6.79 Not done | 29.6
Conductivity uS/em --- 599 Not done | 530
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The above monitoring results show a sustained improvement on 2008/9 results, which is a
result of ongoing improvements to the waste water treatment facilities. The improvements
made have resulted in no non-conformance results during 2010 in the effluent discharged

We are currently studying effluent re-use in process water applications which would
ultimately reduce our fresh water consumption levels.
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Section 13 PRTR Summary

Summary Tables from E-PRTR Warkbook

The following section contains a number of tables copied from the E-PRTR electronic
workbook which is submitted to the Agency in addition to the Arnual Environmental
Report. This ts as per EPA AER/PRTR Document No. 2.



AER Returns Workbook

ol

REFERENCE YEAR

[2010 |

1. FAGILITY IDENTIFICATION

Parent Company Name

ps Whitenate Refinery Limited

Facility Name

ps Whitegate Refinery Limited

ication Number

Licence Number

PO266-01

VWasle ar IPPC Classes of Activity

No.)class_name

9.3

_.:._m speralion of mineral oil and gas refineries,

Address

Whitepate

Address ¢

Midielon

Address

Co. Cork

Address 4

Counloy

Ireland

Coordinates of Location

8.24785 51.8206

River Bagin District

[ESW

NACE Code

1920

hiain Economic Activity

Manufacture of refined petrotaum products

AER Retums Contact Name

John McCarlhy

AER Retums Contact Email Address

John.McCarhy@ConocoPhillips.com

AER Relurns Contact Position

HSE Lead

AER Returns Contact Telephong Number

021 - 4622200 [ 4622232 {Direct)

AER Retumns Contact Mebile Phone Number

AER Returns Contact Fax Nurmber

021 - 4522222

Production Volume
Production Valume Units

0.0

Number of | ion

Number of Operating Hours in Year

Number of Employees

User Feedback/Ce k _
Web Address
2. PRTR CLASS ACTIVITIES
Activity Number [Activity Name
1a) _?___Emrm_ oil and gas refineries

3. SOLVENTS REGULATIONS {S.1. No. 543 of 2002)

is il applicable?

Ne

Have you been granted an exemption 7

No

If applicable which activity class applies (as per|
Schedule 2 of lhe requiations) 2!

{= the reduchion scheme compliance routa being
used ?
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Section 14  Reported Incidents — Summary

There were no incidents reported by the refinery during the year 2010 concerning releases
to atmosphere from potenttal emission points.

Incident with potential for contamination of surface water / ground water

There were no incidents reported by the refinery during the year 2010 concerning
contamination of surface water/groundwater.
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Section 1S Complaints received — summary

Eight complaints were made to the refinery in 2010, of which three were deemed to be
attributable to refinery operations. The following is an extract from the Refinery
Complaints Register and gives a summary of complaints reported and the company
response.

The number of complaints received, and the number of which the reasons for the
complaints originated in the refinery, are reduced from 2009. The causes leading to the
three complaints are all odour related originated in the refinery waste water treatment
plant. Corrective actions have been taken to eliminate these nuisance odours.

Environmental Complaints Register
1.

Date & Time: Saturday, January 2™ 17:00hrs
Source of Complaint:  Resident of Ardnabourkey
Nature of complaint:  Complained of a gas type odour in the vicinity of his house

Response:

The complaint was received by the Shift Supervisor who said that he would check the
plant to establish if any odours were being generated. The BG proceeded to the WWTP
to check for odours. He noted an odour in the vicinity of the equalisation basins. Gas
checks were carried out in the area and nothing was found.

The complainant was telephoned by the Env Lead on Monday 4" and was assured that
checks had been carried out in the plant and would be continued {o be carried out to
establish where the odour was coming from. The complainant said he had received the
complaint from a neighbour and was passing it on the refinery as he had been asked to do
by the HSE departiment. He said the odour was foul smelling. The complainant was
asked to contact the environmental office immediately should the odour re occur.
Weather conditions: Wind was light North to North Easterly

Close out comment: Checks are

Wind direction at the time of the odour was not consistent with an odour being generated
in the refinery getting carried to Ardnabourkey or Whitegate village.

It was not possible to definitively identify if this odour originated from the refinery.

Odour checks are being carried out on a daily basis to establish if on site odours are being
carried offsite.

2.

Date & Time: Wednesday, February 3 16:30hrs
Scurce of Complaint:  Resident of Whitegate Village
Nature of complaint:  Complained of a gas type odour in the vicinity of her house

Response:
The complaint was received by the Shift Supervisor who said that he would check the
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plant to establish if any odours were being generated. The BG proceeded to the WWTP
to check for odours. He did not find odour in the area and noted that all the odour
neutralising systein was operating correctly. The SRU has shut down at the time for
overhaul and it was thought the odour could have come from one of the vessel which was
opened for inspection,

The complainant was telephoned by the Env Lead on Thursday the 4" and was assured
that checks had been carried out in the plant and would be continued to be carried out fo
establish where the odour was coming from. The complainant said that the odour was
there for a short period and then disappeared. The complainant was asked to contact the
environmental office immediately should the odour re occur.

Weather conditions: Wind was light West to South Westerly

Ciose out comment: Checks are

Wind direction at the time of the odour was consistent with an odour being generated in
the refinery getting carried to Whitegate village.

It was deemed that this odour originated from the refinery and the complaint was
attributable.

Odour checks are being carried out on a daily basis to establish if on site odours are being
carried offsite.

3.

Date & Time: Friday 30™ April at 13:00hrs
Source of Complaint:  Restdent of Whitegate Village, Mosestown.
Nature of complaint:  Complained of a gas type odour in the vicinity of her house

Response:

The complaint was received by John McCarthy who said that he would check with
operations to establish if any odours were being generated. The BG proceeded to the
WWTP to check for odours, Localised odour was present but was not thought to be
causing odour outside the site.

The complainant was visited by the Env Lead and HSE Lead at 14:30 and was assured
that checks had been carried out in the plant and would be continued to be carried out to
establish where the odour was coming from. The complainant said that the odour was
there for a short period and then disappeared. There was no odour present at the time of
the visit. The complainant was asked to contact the environmental office immediately
should the odour re oceur.

Weather conditions: Wind was moderate West to South Westerly

Close out comment;

Wind direction at the time of the odour was consistent with an odour generated in the
refinery getting carried to Whitegate village.

However all checks in the vicinity of the site were negative at the time of checking.

It was therefore unciear where this odour originated from. The complaint was deemed to

be non-attributable.
QOdour checks are being carried out on a daily basis to establish if on site odours are being

carried offsite.
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Date & Time: Saturday, 29™ May 2010 13:00 hrs
Source of Complaint:  Resident of Whitegate Village
Nature of complaint:  Complained of a gas type odour in the vicinity of his house

Response:

The complaint was received by the Shift Supervisor who said that he would check the
plant to establish it any odours were being generated. He determined that agitation,
during recovery, of an oily-water sludge on the inlet side of SW-1 was causing a H>S
type odour.

The complainant was visited by the Environment Lead on Monday 31* May 2010 and
assurance was given that ever effort was been made to ensure ne nuisance odours would
be generated on site, The complainant was informed of site / boundary checks and
procedures being undertaken by operations department to monitor for, and eliminate, any
nuisance odours

Weather conditions: Wind was light and from the west

Close out comment:

Wind direction at time of complaint had been consistent with the nuisance coming from
the pond area. This, and the response from the shift superintendent, attribute the nuisance
as having originated in the refinery

Odour checks are being carried out on a daily basis to establish if on site odours are being
carried offsite.

5.

Date & Time: Wednesday 2™ June 2010 @ 01:10 hrs.
Source of Complaint:  Resident of Whitegate Village
Nature of complaint:  Complained of a bad smell in the vicinity of her house

Response:

The complaint was received by the Shift Supervisor (EM) who said that he would check
the refinery plants and boundaries to determine if a source point for the mal odour could
be identified

The SS informed the environmental lead that site and Whitegate village checks,
following the complaint, did not reveal any odours. Mr. Tom Mc Carthy of WYG
conducted an odour survey between 11:00 and 13:30 hours on Wed. 2/06/2010. He
reported a faint odour in the vicinity of the complainants house but concluded that this
was 1ot originating from the refinery The complainant was visited by the Environment
Lead & Mr. Tom McCarthy on Wed. afternoon (2/06/10). Assurance was given that
ever effort was been made to ensure no nuisance odours would be generated on site. The
complainant was again informed of site / boundary checks and procedures being
undertaken by operations department to monitor for, and eliminate, any nuisance odours
Weather conditions: Wind was light and from the west

Close out comment:

Wind directions (northerly) at time of complaint and during WYG’s odour survey were
not consistent with the nuisance coming from the refinery. This, and the response from
the shifi superintendent, do not attribute the nuisance as having eriginated in the refinery
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Qdour checks are being carried out on a daily basis to establish if on site odours are being
carried offsite.

6.

Date & Time: Sunday 20" June 2010 @ 11:10 hrs.

Source of Complaint:  Resident of Whitegate Village

Nature of complaint:  Complained of a dirty foam with an oily smell on the surface of
the water in Whitegate Bay.

Response:

The complaint was received by the Main Control Room at 11:15 and was reported to the
shift superintendant. The SS and the “on weekend duty” operations manager checked the
refinery normal to harbour discharges and above water pipelines and were satisfied that
no abnormal refinery operations had occurred. They then inspected and photographed
the foam in the bay and reported that there was no “oil type” odour. However a very
faint chemical smell was evident.

On Monday 21/06/2010 the environmental lead spoke to;

» Refinery operations manager.

e Refinery jetty operaling staff

¢ The environmental contact at the ESB Aghada generating station.
He was informed that the ESB had also received a complaint from the Whitegate resident
and that they had operational difficulties with there cooling water discharges during the

weekend.
ff

Weather / tidal conditions: Wind was light and from the south west. Tide was
incoming with high water at 12:37.

Close out comment:

The env lead is satisfied that the foam witnessed in Whitegate Bay had no hydrocarbon
content and did not originate from the refinery.

Photographs of the offending foam are located in the HSE/Whitegate folder on the “s”
drive.

7.

Date & Time: Friday 5" Nov 2010 & 1643 hss.

Source of Complaint:  Resident of Whitegate Village

Nature of complaint:  Complained of a gas type odour in the area of his residence
{Moses Town Drive — Whitegate Village)

Response:

The complaint was received by telephone by the HSE Lead (John McCarthy) 16:43 and

was reported to the shift superintendant and process superintendant. The 88, the

blending gauger and the process superintendant checked the refinery boundaries, the

WWT area, the GZ & SRU areas and Whitegate Village. No gas type odours were

noticed. However, the process superintendant reported a “seaweed” type odour at the bay

wall in Whitegate village. A local hydrocarbon odour caused by a leaking gland on the
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GZ bottoms pump was also reperted.

At 17:15 hrs the HSE Lead visited the complainant and reassured him that all efforts
were being taken to locate a nuisance odour source within the refinery. The complainant
stated that there were no odours evident now (17:15) but there had been a smell at the
time he telephoned in the complaing.

The Env. Lead visited 2 residents of Whitegate Village on Thursday 1
enquire whether they had noticed any nuisance odours in the recent past.

One resident did respond that she, on occasions, has blamed the refinery for unplieasant
odours when the nuisance is actually coming from the bay, especially when the tide is
low and winds are from the W or SW.

Weather / tidal conditions: Wind was very light / calm and from the south west. Tide
was fully in with high water at 16:30 hrs.

Close out comment:

The env lead is satisfied that the refinery was not the sowree of mal odours as specified by
the complainant.

1" November 1o

8.

Date & Time: Thurs 9th Dec. 2010 & 09:00 hrs.

Source of Complaint:  Resident of Thomas Davis Terrace

Nature of complaint:  Complained of a gas type odour in the area of his residence
Response:

The complaint was received by telephone by the ENV Lead (John O’ Keeffe) at 09:00
who then reported it to the shift superintendant and process superintendant, It was also
stated at the daily operations meeting (09:15) that they were odours noticeable in the
main car park. At 09:30 the ENV lead noticed a strong odour in the area of the
equalisation basins at the wastewater treatment plants. [t was also evident that the odour
abatement system at the eq. basins was out of service due to its water delivery pipes
being frozen.

As a result of the odour the rate of treatment of spent caustic was reduced.

The Env. Lead visited the complainant’s residence at 10:30 hrs but got no response. He
then telephoned the resident who stated that at this time there was no odour. He agreed to
meet with the Env. Lead at 09:30 on Fri. 10/12/2010.

At 22:20 hrs. the complainant left a message on the Env. Lead’s phone — saying (hat the
same odour had retumed.

On Friday moming a telephone advisory was received from a resident of Whitegate
Village that there had been gas type odours in the area on the previous day. Operations
dept. then shut down the spent caustic treatment facilities

The resident of Thomas Davis Terrace was visited by the Env. Lead at 09:30 and
informed him that the odour was a result of the cold weather icing the pipework of the
odour abatement system and that all efforts were been taken to rectify this.

Weather / tidal conditions: Wind was very light / calm and from the North on Thurs &
Fri. 9-10/12/2010 .

Close out comment:

The env lead 1s satisfied that the refinery was the source of mal odours as specified by the
complainant
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Section 16  Conclusion and Outlook

This is the eleventh Annual Envirommental Report prepared by Whitegate Refinery for
submission to the EPA in conformance with Condition 2.9 of the company’s [PPC
Licence, No P0266-01.

This report provides a summary of environmental performance at the refinery site, This
report together with past and future AERs provides a useful means of monitoring progress
of the site’s ongoing environmental performance and management of environmental
issues.





