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INTRODUCTION

UK Oil & Gas PLC (herein referred to as UKOG) is a public limited company that was formed to manage the exploration
activities within Petroleum Exploration and Development Licence 331 (PEDL 331). UKOG has operatorship of PEDL 331
within which the proposed Arreton Well Site is located.
UKOG have prepared an application to the Environment Agency seeking permission to undertake a number of
permitted activities in accordance with the Environmental Permitting (England and Wales) Regulations 2016
(EPR2016).

2.

SCOPE

This Non-Technical Summary is applicable to the proposed Arreton Well Site and all operations conducted therein. It
is applicable to UKOG, its contractors and subcontractors and can be used in support of an application to the
Environment Agency under EPR2016, where there is a requirement to provide a Non-Technical Summary.

3.

DEFINITIONS

“
API:
BAT:
BS:
EPR2016:
EWT:
FIT
HCl:
HDPE:
IFT
m:
m3:
MD
mm:
MW
NORM:
OBM
PEDL:
PVT:
RP:
TVDss
UK:

Imperial Inch
American Petroleum Institute
Best Available Technique
British Standard
Environmental Permitting (England and Wales) Regulations 2016
Extended Well Test
Formation Integrity Test
Hydrochloric Acid
High Density Polyethylene
Initial Flow Test
Metre
Metres Cubed
Measured Depth
Millimetre
Megawatt
Naturally Occurring Radioactive Material
Oil Based Mud
Petroleum Exploration and Development Licence
Pressure Volume Temperature
Recommended Practices
True Vertical Depth Subsea
United Kingdom
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ENVIRONMENTAL LEGISLATION AND APPLICABILITY

The Arreton Well Site is the subject of a number of activities which, under current environmental legislation, require
an environmental permit. The Environment Agency regulate all permitted activities under the Environmental
Permitting (England and Wales) Regulations 2016 (EPR2016). Under EPR2016, Operators are required to submit
environmental permit applications to the Environment Agency to seek approval to undertake such activities.
UKOG has assessed the activities associated with the proposed operations and considers certain activities to fall in
scope of EPR2016 and therefore require the necessary environmental permits.

4.1

Industrial Emissions Activity

The Industrial Emissions Directive 2010/75/EU lays down rules on integrated prevention of pollution arising from
industrial activities, whilst also laying down rules designed to prevent or, where that is not practicable, to reduce
emissions into the air, water and land and to prevent the generation of waste, in order to achieve a high level of
protection of the environment taken as a whole.
Schedule 1, Part 2 of EPR2016 details a number of activities that are classified as an Industrial Emissions Activity
including ‘Energy Activities’ (Chapter 1) and ‘Waste Management’ (Chapter 5). Energy Activities include the storage of
crude oil, whilst Waste Management includes the incineration of waste. Schedule 25A and 25B of EPR2016, as
amended require permits for the use of medium combustion plant and specified generators.

4.1.1 Oil Storage
Schedule 1, Part 2, of EPR2016 transposes the requirements of the Industrial Emissions Directive, which requires an
environmental permit to authorise an installation for gasification, liquefaction and refining activities, as detailed within
Section 1.2, Part A(1).
(e)

The loading, unloading, handling or storage of, or the physical, chemical or thermal treatment of—
(i)

crude oil;

For clarity, crude oil means crude oil, gas condensate, gas condensate and mixtures of crude oil and water that contain
more than 25% by weight crude oil.
The proposed operation has the potential to involve the handling and storage of crude oil within the site and therefore
an Oil Storage permit will be applied for to enable UKOG to undertake a crude oil storage activity. The location of the
site is such that it does not meet the criteria for a Standard Rules SR2015 No 2 Permit, therefore, a bespoke permit is
being applied for.

4.1.2 Incineration of Natural Gas
Schedule 1, Part 2 of EPR2016 transposes the requirements of the Industrial Emissions Directive, which requires an
environmental permit to authorise an installation operation for the incineration and co-incineration of waste, as
detailed within Section 5.1, Part A(1).
(a)

The incineration of hazardous waste in a waste incineration plant or waste co-incineration plant with a
capacity exceeding 10 tonnes per day;

The proposed operations involve the incineration of natural gas not exceeding 10 tonnes per day and therefore an
Industrial Emissions Permit is not being applied for.

4.1.3 Medium Combustion Plant and Specified Generators
Operators of medium combustion plant and specified generators that are in scope will require an environmental
permit under schedule 25A and 25B of EPR2016. A permit to operate both is determined by the capacity, emissions
and operating hours of the plant.
Medium Combustion Plant (MCP) applies to combustion plants with a rated thermal input (th) equal to or greater than
1MW (Megawatt) and less than 50MW regardless of the fuel type.
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Specified Generators are combustion plants which are used to generate electricity and are on a site aggregated to less
than 50MWth (Megawatt Thermal). Specified generators are also divided into Tranche A and B depending on the
electricity supply contract they may have.
Mobile generators will be hired during all phases of the proposed development to provide electricity to the well site.
The generators will be relocated around the site during the temporary lifetime of the wellsite, it is not expected that
a mobile generator will be situated in place for more than 6 months, it is therefore considered that a medium
combustion plant activity is not applicable to this development.

4.2

Mining Waste Activity

The Mining Waste Directive 2006/21/EC requires that extractive wastes are managed in such a way that it minimises
harm to human health and the impact on the environment. It applies to the management of waste resulting from the
prospecting, extracting, treatment and storage of mineral resources and working quarries, which the Mining Waste
Directive refers to as extractive waste. The waste can take the form of a solid, liquid or gas.
Schedule 20 of EPR2016 defines a mining waste operation as being the management of extractive waste, whether or
not it involves a waste facility. Under EPR2016, a permit is required to authorise a mining waste operation. The
proposed operations will involve the management of extractive waste not including a mining waste facility and,
therefore, a Mining Waste Permit is being applied for.

4.3

Water Discharge Activity

Schedule 21 of EPR2016 relates to water discharge activities, including the discharge or entry to inland freshwaters,
coastal waters or relevant territorial waters of any trade effluent. Clean surface run-off water at the well site will be
collected within containment ditches for subsequent removal via road tanker. The proposed operations will not
include a discharge to surface water.

4.4

Groundwater Activity

Under Schedule 22 of EPR2016, an activity that could involve the discharge of pollutants into groundwater must be
notified to the Environment Agency, together with the nature of these pollutants. The Environment Agency will then
determine whether the groundwater activity needs to be permitted.
To enable the regulator to deviate from the requirement for a groundwater activity permit, relating to an acid wash
and similar near wellbore treatments, a description of the operations, together with a technical justification to exclude
these operations under Schedule 22 paragraph 3 (3) of EPR2016, is included within Section 6 of the Waste
Management Plan.
Schedule 22 3 (3) of EPR2016 provides that the ‘The regulator may determine that a discharge, or an activity that might
lead to a discharge, is not a groundwater activity if the input of the pollutant…
(b)

is or would be of a quantity and concentration so small as to obviate any present or future danger of
deterioration in the quality of the receiving groundwater.

The activity, in the opinion of the Operator, can be considered de-minimus and can be excluded under Schedule 22 3
(3) due to the quantity and concentration being small and obviating any danger of deterioration of groundwater.

4.5

Radioactive Substances Activity

Schedule 23 of EPR2016 provides for the control of Naturally Occurring Radioactive Material (NORM). Schedule 23
defines the production of oil and gas as a NORM industrial activity and therefore any accumulation of radioactive
waste, which exceeds concentration threshold set out in Table 1 of Schedule 23, and its subsequent disposal, requires
an environmental permit to authorise a radioactive substances activity.
The proposed operations may involve the circulating back to surface of produced water (formation water). The
produced water returning to surface may or may not contain NORM at levels exceeding those set out in Table 1 of
Schedule 23, therefore, until such time as the concentration of NORM can be established a Radioactive Substances
Activity Permit is required. UKOG will be applying for a Standard Rules SR2014 No 4 Permit.
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The proposed well site and associated exploratory operations are being undertaken at the following location1.
A3056, Arreton, Blackwater,
Isle of Wight,
England,
PO30 3BT,
United Kingdom
National Grid Reference: SZ 52351 86355
A Site Location Plan has been provided within Site Plans Documents (UKOG-EPR-ATON-SP-004).

Figure 5.1: Indicative Permitted Boundary (Source Google Earth February 2020)

5.2

Site Description

The proposed development comprises a new temporary well site set back 400m from the Newport to Sandown
Highway (A3056) accessed by a new temporary highway junction and internal vehicular track. Views of the Site from
the north, east and south are restricted by the undulating landscape and mature hedgerows that form field boundaries
and highway verges.
The wider area has the appearance of a worked landscape supporting intensive agricultural practices, large scale
renewable energy installations and non-agricultural commercial uses. The land immediately to the east supports the
Wight Farm Anaerobic Digestion Energy Power Station and land to the west supports the Blackwater Quarry and
ancillary uses connected to the winning and working of aggregates.
The nearest residential dwellings are 600m to the south-west fronting the A3056. The nearest farmsteads are Great
East Standen Manor, and Little Sullens, 700m and 950m to the north respectively. The village of Arreton is 1km to the
east, Merstone 1km to the south and Blackwater 1.6km to the west. Rookley is 2.7km to the south-west and Newport
is 3.8km to the north-west.
1

Address determined using Grid Reference Finder.
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A public right of way abuts the proposed well site before merging with a local bridleway which then merges with the
Vectis and Bembridge Trail, running east to west along a ridge line. This ridgeline acts as the southern boundary of the
Islands Area of Outstanding Natural Beauty (AONB) designation.
A desktop study was undertaken to identify any designated sites which may be affected by the proposal. The results
of the desktop survey using the Multi-Agency Geographic Information for the Countryside (MAGIC) interactive
mapping tool have been provided within Table 5.1 below. No National or Local Nature Reserves were identified.
Designated Site
RAMSAR

Search Radius2
10km

Special Area of Conservation

10km

Special Protection Areas

10km

Marine Protection Areas

10km

Sites of Special Scientific Interest

2km

Schedule Ancient Monuments

2km

Name
Solent & Southampton Water
Isle of Wight Downs
South Wight Maritime
Solent Maritime
Briddlesford Copses
Solent & Southampton Water
Solent and Dorset Coast
Solent and Southampton Water
Arreton Down
Bowl Barrow on Arreton Down
Bowl Barrow known as Michael Morey's Hump,
and a Highway Commission Barrier on Gallows Hill
Downend Romano-British Villa

Approx. Distance
4.14km
8.43km
7.42km
4.14km
2.89km
4.14km
3.20km
4.14km
1.08km
1.66km
1.49km
1.84km

Table 5.1: MAGIC Desktop Study Results

5.3

Proposed Well Site Construction

The proposed well site will be constructed, following standard industry practices, as a stable, level working platform
to support a drilling rig and all associated equipment for the proposed operations. For clarity, the access track does
not form part of the permitted area and therefore, does not form part of this application. The well site is divided into
two sections comprising of both a ‘sealed area’ and ‘unsealed area’. The sealed area will host the drilling rig and all
associated plant and equipment such as flare units and storage tanks, with the unsealed area being used for office
accommodation and welfare units.
A level plateau to accommodate the well site will be formed by way of a neutral cut and fill (i.e. retaining all excavated
soils on-site for future reinstatement). It will be designed to British Standard3 and UK guidance ‘Containment Systems
for the Prevention of Pollution’4. It will rely upon appropriately designed site investigations performed as part of a
geotechnical assessment process managed by suitably qualified engineers.
Excavated top-soil will be stripped and retained on-site as an earth bund along the southern boundary of the well site.
The subsoil will be cut and filled appropriately to create a level surface and a ‘v-profile’ ditch will be excavated around
the perimeter of the active area of the site. A concrete chamber (drilling cellar) will be constructed in the middle of
the active area using pre-cast concrete rings, within which the exploratory borehole will be drilled. An impermeable
high-density polyethylene membrane (HDPE) complete with protective geotextile layers (above and below the HDPE)
will then overlay the plateau and a perimeter ditch. A stable and flat surface of crushed and compacted stone will
overlay the HDPE impermeable membrane, allowing for the containment and controlled drainage of surface run-off.
Upon completion of well site construction the perimeter containment ditch will either be fitted with a continuous
infiltration drainage pipe and enclosed with granular fill or left as an open drainage channel.
During drilling and well testing operations surface run-off will be tankered off-site for subsequent treatment and/or
disposal at an Environment Agency permitted waste water treatment works. The discharge of water will be regulated
by the Environment Agency under the Environmental Permitting (England and Wales) Regulations 2016.

6.

OPERATIONAL ACTIVITIES

2

Search Radius derived from Environment Agency Guidance: Annex A – OPRA Scheme for Installations.
BS EN 1997-2:2007 Eurocode 7. Geotechnical Design. Ground Investigations and Testing
4
CIRIA C736: Containment Systems for the Prevention of Pollution – Secondary, Tertiary and other measures for industrial and commercial premises.
3
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The below ground depth and trajectory of the Arreton-3 well and the Arreton-3z sidetrack well are yet to be finalised.
Accordingly, all depths are approximate and subject to final regulatory approval. The target formations are the
Portland Limestone, the Micritic Limestones, the Corallian and the Inferior Oolite.
A sidetrack is the drilling of a new section of hole from the main borehole (Arreton-3) to reposition the well in a new
area of the target formation. In this case, the sidetrack well would be known as Arreton-3z and its installation would
require the main drilling rig.

6.1

Arreton 3 Exploratory Borehole

6.1.1 Surface Conductor
The drilling phase will commence with the mobilisation to site of a conductor setting rig and associated equipment.
Once commissioned, the surface conductor rig will drill a 24” (610mm) hole within the Lower Greensand to depth of
~60ft (~18.3m) TVDss. Once drilled the 20” (508mm) conductor casing will be run, installed and cemented to surface.

6.1.2 17 ½” Hole Section
In order to drill the 17½” (445mm) hole section an oilfield drilling rig will be mobilised to the well site. Once mobilised,
the hole section will be drilled into the Wealden Group to a depth of ~500ft (152m) TVDss using a water-based drilling
mud. Following completion of the hole section a 133/8” (340mm) casing will be run in, set to Section TD and will be
cemented back to surface to isolate the Lower Greensand and the upper section of the Wealden Group formations.
A Formation Integrity Test (FIT) will be carried out on the on the casing shoe immediately following the drilling out of
the shoe, at the start of the next hole section. For clarity, the purpose of a FIT is to test the integrity of the casing shoe,
its ability to withstand anticipated wellbore pressures during the drilling of the next hole section.

6.1.3 12 ¼” Hole Section
A 12¼” (311mm) hole will be drilled using either a water based drilling mud or an oil based drilling mud to a depth of
circa 2,579ft (786m) TVDss / 2,921ft (890m) MD. Following completion of this hole section a 95/8” (244mm) casing will
be run in, set to Section TD, and will be cemented to surface to isolate the Wealden Group and the Purbeck Group
formations/beds. A FIT will be carried out on the casing shoe immediately following the drilling out of the shoe, at the
start of the drilling of the next hole section.

6.1.4 8 ½” Hole Section
An 8½” (216mm) hole will be drilled using either a water based drilling mud or an oil based drilling fluid to a depth of
circa 5,400ft (1,646m) TVDss / 5,785ft (1,763m) MD targeting hydrocarbons within the Portland Limestone, the Micritic
Limestones, the Corallian and the Inferior Oolite Limestones. This hole section will be open-hole.

6.2

Arreton 3z Sidetrack Borehole

A sidetrack is the drilling of a new section of hole from the main borehole (Arreton-3) to reposition the well in a new
area of the target formation. In this case, the sidetrack well would be known as Arreton-3z and its installation would
require the main drilling rig.

6.2.1 8 ½” Hole Section
As with Arreton-3, the sidetrack well design has been informed by the below ground formation depths and
configuration. The Arreton-3 would be plugged back and a whipstock cutting tool run at about 1,000ft (305m) TVDss
in the 95/8” casing. The main drilling rig would then be mobilised to penetrate the well casing and perforate an 8½”
hole to the bottom of the Purbeck Anhydrite at about 2,240ft (683m) TVDss / ft (m) MD. The 8½” hole will be lined
with a 7” casing from which a near-horizontal 6” hole would penetrate the Portland Limestone at about 2,240ft TVDss).

6.2.2 6” Hole Section
A 6” (152mm) hole will be drilled using either water based drilling mud or oil based drilling mud to a depth of 2,450ft
(747m) TVDss drilled horizontally into the Portland Limestone. This section will be open hole without casing or liner
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Figure 6.1: Arreton-3 and Arreton-3z Well Design and Lithology
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Figure 6.2: Arreton-3 and Arreton-3z Indicative Well Design Section Drawing
Note all depths are approximate and subject to regulatory approval of a final well design.

6.3

Well Testing Operations

Geological logging is undertaken during well construction to determine whether formations encountered during
drilling contain petroleum. The borehole logs assist UKOG in determining specific zones, which justify subsequent
testing.
Well testing may involve various different processes, all of which are intended to obtain a greater understanding of
the formation properties and ultimately determine whether the formations are capable of producing commercial
quantities of petroleum. Well testing processes vary, depending on the formation being tested.
Well testing will commence with the mobilisation of a workover rig and the well testing spread to the well site. The
well testing spread is expected to consist of a choke manifold, surface safety valves, 3 phase separator, fluid storage
tanks and a flare unit(s).

6.3.1 Perforation of the Casing and Reservoir Formation
In order to establish communication between the formation being tested and the wellbore, the casing must be
perforated.
The perforating operation, in particular the use of explosive charges, is regulated by the Police Authority and the
Health and Safety Executive.
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6.3.2 Initial Flow Test
An Initial Flow Test (IFT) will involve the use of a well testing spread, typically consisting of at least a choke manifold,
surface safety valve, 3-phase separator, fluid storage tanks, vent line and a flare unit(s).
Coil tubing may first be run into the base of well. Nitrogen will then be pumped through and out of the coil tubing
positioned at the base of the well. The nitrogen will then flow to surface displacing (pushing) the fluid in the well back
to surface. This process reduces the hydrostatic weight of the fluid column in the wellbore, which in turn allows the
gas to flow to surface. Nitrogen is classified as inert and as such is considered a closed loop system, having first been
extracted from the atmosphere during its manufacturing process and subsequently released to atmosphere.
Ordinarily, natural gas flows to surface unaided. Natural gas is flowed to surface, together with any produced fluids
(oil, condensate and flowback water). Once at surface, natural gas and produced fluids will be diverted by temporary
pipework to a three-phase separator, which will separate out oil and condensate, flowback water and natural gas. Oil
and condensate, which for clarity is not a waste, will be diverted via temporary pipework to dedicated storage tanks
onsite for subsequent offsite removal by a licenced haulier to a permitted refinery for sale. Produced water, which is
considered a waste, will be diverted via temporary pipework to dedicated storage tanks onsite for subsequent offsite
removal by a licenced haulier to an Environment Agency permitted water treatment facility where it is processed,
treated and discharged in accordance with the permitted controls of the water treatment facility.
Natural gas separated during the three-phase separation will be diverted by temporary pipework to a flare located
onsite for incineration. At the point of incineration, the natural gas is considered a waste.

6.3.3 Extended Well Test
Following the completion of the IFT, an Extended Well Test (EWT) will be undertaken. Similarly, as with the IFT, natural
gas will be flowed to surface together with any produced fluids (oil/condensate and formation water). The natural gas
and produced fluids will be separated by the three phase separator where natural gas will be incinerated and
considered a waste, with oil/condensate and formation water being separated and stored in separate storage tanks
for subsequent offsite removal. Any formation water produced shall be considered a waste while oil and condensate
are classified as commercial products.
UKOG have prepared a Waste Gas Management Plan (UKOG-EPR-ATON-GMP-008) providing a BAT justification for use
of either a single shrouded flare unit or a single enclosed unit during the EWT on the basis that they provide BAT based
on environmental performance and provides UKOG with the flexibility to turn down the flowrate in smaller increments
than that of an enclosed flare giving that gas will be associated and have an increased inconsistent PVT characteristic.

Workover and Well Treatments

6.4

A number of well treatments are being considered for use at the well site. The anticipated extractive waste streams
associated with the workover and well treatments are expected to include:
•
•

Suspension / Circulation Fluid (Brine); and
Spent (neutralised) Acid

For clarity xylene is not considered a waste product it will be brought to surface with oil or the OBM.
All treatment options will be applied to the formation via the existing perforations or open hole within the well bore.
The treatment formulation for an oil well includes a corrosion inhibitor to protect steel tubulars and a surfactant to
aid in penetration and flow-back. Such treatments are applied to the formation at low pressures and pump rates
determined by an injectivity test, resulting in the treatment being displaced into the near well bore formation to
removed induced damage and increase the near well bore permeability. For clarity, the chemicals are expected to
displaced 10s of centimetres away from the wellbore only.
An injectivity test is an engineering test, which will apply increased pressure to the oil bearing reservoir formation until
it reaches a point at which injectivity starts to occur. This, in turn, will determine the maximum pressure that can be
applied for a near-wellbore treatment. The applied pressure is controlled by the injection rate (I.e. the pump rate)
which is typically very low, in the order of 2 barrels (318 litres) per minute. The fluid used for the injectivity test will
be either water or KCl brine.
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The typical treatments comprise of:
•
•

A pre-flush (spearhead) of 8m3 surfactant solution;
A main treatment of approximately of either:
1. Acid wash of 200-300 bbl (32 – 48m3) PROTEKT 15 PLUS formulation of 15% hydrochloric acid together with
corrosion inhibitor (to protect the steel tubulars from acid corrosion) and surfactants (to aid the acid in
entering the formation pores and then returning the spent acid from the well) (7.2m3 neat);
2. Acid wash of 200-300 bbl (32 – 48m3) PROTEKT 7 PLUS formulation of 7.5% hydrochloric acid together with
corrosion inhibitor (to protect the steel tubulars from acid corrosion) and surfactants (to aid the acid in
entering the formation pores and then returning the spent acid from the well) (3.6m3 neat);
3. Acid wash of 200-300 bbl (32 – 48m3) PROTEKT 14 PLUS formulation of 15% acetic acid together with
corrosion inhibitor (to protect the steel tubulars from acid corrosion) and surfactants (to aid the acid in
entering the formation pores and then returning the spent acid from the well) (7.2m3 neat);
4. Acid wash of 200-300 bbl (32 – 48m3) made up of 4.5% w/v CS-SAF-2, 7.5% v/v ORCA B and 1.5% w/v
Butanol in 7% w/v KCl solution together with corrosion inhibitor (to protect the steel tubulars from
corrosion). (2.16m3, 3.6m3 0.24m3 and 39.6m3);
5. Xylene Solvent treatment of 160-200 bbl (25.6 - 32m3) of 100% Xylene. (32m3);

•

A displacement fluid of 20m3 light potassium chloride or alternatively ammonium chloride brine containing
typically 10% ethylene glycol monobutyle ether (EGMBE).

6.4.1 Acid Wash
The productive capacity of the reservoir formations may have been impaired or “damaged” by the previous well drilling
operations, drilling operations and may be subject to further damage by the planned suspension and/or completion
operations. The purpose of an acid wash is to clean the well after drilling. The operation is very much akin to acidisation
of boreholes in the water well industry and results in improved permeability through which water or hydrocarbons
can flow.
During drilling the geological formation(s) nearest to the wellbore may become damaged and the natural permeability
of the target formation(s) may be reduced by the fine particles created during drilling, along with some of the drilling
muds. The fine particles and drilling muds block, or blind, the natural pore spaces in the rock. An acid wash is used to
clean the well out following drilling in order to return the natural porosity and permeability of the damaged formation.
The acid is pumped directly to the area of geological formation that requires cleaning. Only a small volume of dilute
acid is applied. The pressures applied to pump the acid in to the well are enough to counterbalance the down-hole
pressure and slightly exceed the formation pressure. The pressure applied allows the acid to move down the well and
a short distance in to the formation enabling the rock and fine particles to be dissolved and is far less than the pressure
required to create fractures.
An acid wash activity requires low pressures, and the Environment Agency considers it to be a well treatment, rather
than a geological formation treatment. With respect to the protection of the groundwater environment this is
considered to be a very low risk activity.
Whilst the injection of hydrochloric acid within deep saline water bearing formations is a ‘groundwater activity’, the
activity is considered de minimis and can be excluded under Schedule 22 3 (3) of EPR2016. The acid wash does
therefore not require a groundwater permit.
6.4.1.1 Hydrochloric Acid
The proposed dilution of hydrochloric acid (HCl) is to be no greater than 15%, with each acid wash is expected to use
no more than 15m3 of 15% dilute hydrochloric acid.
The chemical formula for the use of hydrochloric acid is presented as follows.
Calcium Carbonate (Rock)
CaCO3

+
+

Hydrochloric Acid
2HCl

>
>

Calcium Chloride (Salt)
CaCl2

+
+

Water
H2O

+
+

Carbon Dioxide (Gas)
CO2
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Once the HCl acid has reacted with the formation it will form a waste stream known as ‘spent acid’ which, following
the completion of the acid wash, will be circulated back to surface.
6.4.1.2 Acetic Acid
The proposed dilution of acetic acid is to be no greater than 15%, each acid wash is expected to use no more than
15m3 of 15% dilute acetic acid.
The chemical formula for the use of hydrochloric acid is presented as follows.
Calcium Carbonate (Rock)
CaCO3

+
+

Acetic Acid
CH3COOH

>
>

Calcium Acetate (Salt)
Ca(CH3COO)2

+
+

Water
H2O

+
+

Carbon Dioxide (Gas)
CO2

6.4.1.3 ORCA B and CS-SAF-2
ORCA B and CS-SAF-2 will be used together within a KCl fluid. The acid precursor ORCA B acts as a solvent initially
solubilising (microemulsify) hydrocarbons in the near wellbore filter cake. As the ORCA B reaches formation
temperature It hydrolyses (break down (a compound) by chemical reaction with water) to generate formic acid and
an alcohol bi-product (diethylene glycol). The formic acid reacts with calcium carbonate (present in the filter cake and
formation) to generate an aqueous solution of calcium formate and carbon dioxide.
The CS-SAF-2 surfactant is present in the formulation to water-wet the calcium carbonate particles present in the filter
cake and allow them to be dissolved by the formic acid generated from hydrolysis of the ORCA B acid precursor. The
intention is also to act as a micro-emulsifying surfactant and micro-emulsify the hydrocarbon present in the OBM filter
cake. It will be left to soak for a period of 96 hours and the waste stream produced as a result of calcium formate (salt),
diethylene glycol (66 Litres) and Carbon Dioxide.
The treatment is applied down the drill pipe or production tubing in the well. Once the formation damage-removing
treatment has been applied, the well is returned to production via the testing facility.

6.4.2 Xylene
The Xylene acts as solvents to remove any wax/asphaltic materials that may build up on the open hole reservoir
formation or well tubulars. It is a common oilfield treatment for this purpose. It is known as an excellent breaker of
oil-mud emulsions post drilling. They are used as a solvent and emulsion breaker in workover operations to clean up
reservoirs. No waste would be generated, as the returned xylene becomes part of the oil for export from site. It will
be left to soak for a period of 24 hours.
It is anticipated that each product will be retrieved from the well and be flowed to surface leaving. UKOG does not
anticipate any treatment fluid to remain within the wellbore. Any recovered fluids would be managed onsite in the
same way as HCl. Waste fluids will be placed in to a designated waste tank within a bund on the well pad which is lined
and contained and will be removed offsite by an approved Environment Agency (EA) waste contractor to an EA
approved waste treatment facility.
Other than the above damage removal treatment, well operations may be conducted from time to time during the
testing phase in order to:
•
•
•
•

Repair or replace the downhole pump;
Install or remove a downhole shut-in tool with pressure gauges, for acquisition of reservoir pressure data;
Acquire bottomhole samples of produced fluids;
Conduct wax removal treatments, which may involve “hot oiling” (see below).
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Wellbore Abandonment

6.5

Upon cessation of testing the well will be suspended and a decision will be made as to whether the borehole shall be
abandoned.
The well will be abandoned in accordance with Oil & Gas UK Guidelines for the suspension and abandonment of wells,
which requires all distinct permeable zones penetrated by the well to be isolated from each other and from surface
by a minimum of one permanent barrier. If any permeable zone penetrated by the well is hydrocarbon-bearing or
over-pressured and water-bearing then the requirement is for two permanent barriers from surface, the second
barrier being a back-up to the first.
In addition to the Oil & Gas UK Guidelines for the suspension and abandonment of wells, the well abandonment will
be undertaken in accordance with the following regulations:
•
•

The Borehole Sites and Operations Regulations 1995, and
Offshore Installations and Wells (Design & Construction, etc) Regulations 1996

The initial design and construction of the well takes into consideration the permeable zones encountered during the
drilling operation and whether any of these zones are hydrocarbon-bearing or over-pressured and water-bearing.
Construction of the borehole will provide adequate sealing of these zones when cementing in the various steel casing
strings, ensuring compliance with the Oil & Gas UK guidance.
Based on a borehole construction, which complies with Oil & Gas UK guidance for the suspension and abandonment
of wells, the internal section of last cemented casing string will be subject to well abandonment. The operation involves
the setting of cement barriers, extended above and below the permeable zone(s). Retainers are positioned within the
internal casing string immediately below the required cement depth, which prevents the cement from moving or
slumping during setting.
Once the well is abandoned, the casing strings will be mechanically cut off at 1.5m below original ground level and a
steel plate welded over the top. The upper sections of the pre-cast concrete drilling cellar would then be removed and
the site restored to its former use.
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PRODUCTION OF EXTRACTIVE WASTE

A list of the waste generating activities associated with operations at the well site is outlined below.





Drilling of Exploratory Well;
Well Testing;
Workover and Well Treatments; and
Well Suspension and Abandonment.

The anticipated extractive wastes which may be generated from these activities include:
•
•
•
•
•
•
•
•

Water Based Drill Cuttings;
Oil Based Drill Cuttings;
Water Based Drilling Mud;
Oil Based Drilling Mud;
Well Suspension / Circulation Fluid;
Produced Water;
Natural Gas; and
Spent (Neutralised) Acid.

The arrangements for the management of extractive waste during the operations are detailed in the Waste
Management Plan (UKOG-EPR-ATON-WMP-005), submitted in support of this environmental permit application.
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SUPPORTING DOCUMENTATION

In accordance with the requirements of EPR2016 the following documents have been prepared in support of an
application for an Environmental Permit.

8.1

Site Location and Site Layout Plan

Site Plans have been provided to illustrate the location of the well site, together with an indicative layout plan
throughout each phase of the development illustrating the location of well test equipment and flaring unit(s).
Document Reference: UKOG-EPR-ATON-SP-004.

8.2

Waste Management Plan

The Waste Management Plan is the principal document of the environmental permit application. It is specifically
drafted for an application to operate a Mining Waste Operation, whether or not it includes a Mining Waste Facility.
Document Reference: UKOG-EPR-ATON-WMP-005
Environmental permits, which are subject to the Mining Waste Directive, cover the management of extracted waste
and not the extraction process. The Waste Management Plan has been drafted such that it aligns with the
management of extracted waste and not the extraction process.

8.3

Site Condition Report

The Site Condition Report has been prepared in order to provide a record of the site condition prior to the
commencement of operations. It will continue to be updated as the operations progress and will be used to identify
any changes to the environment as a result of the operation when surrendering the environmental permit. Document
Reference: UKOG-EPR-ATON-SCR-006.

8.4

Environmental Risk Assessment

The Environmental Risk Assessment is applicable to the well site. The structure of the Environmental Risk Assessment
is consistent with the Environment Agency guidance using the Source-Pathway-Receptor model.
The Environmental Risk Assessment has concluded that the risk to the environment is low based on the control
measures implemented by UKOG, including a contained well site incorporating a HDPE impermeable membrane.
Document Reference: UKOG-EPR-ATON-ERA-007.

8.5

Waste Gas Management Plan

A Waste Gas Management Plan has been produced to outline the gas management arrangements to be implemented
at the well site during operations. The Waste Gas Management Plan also provides for the Assessment of Best Available
Technique (BAT) for the management of waste gases and the type of safety flare to be used. Document Reference:
UKOG-EPR-ATON-GMP-008.
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