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Introduction

Below is a summary of changes made to this Annex since the launch in April 2010.

Annex version Date Change Template V‘Fﬂﬁ

Co\

Issue 2.1 December 2011 Reformatting to H1 April 2&
respond to general
issues raised in the \

2010 H1 public

consultation. $Q

First revision smc
launch, Minor e
and restructu:

Removal o endlx

S
(b Addition of new text

\Q on pollution

prevention specific to

6® groundwater
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Introduction

About this guidance

This guide on the assessment of risks to groundwater from permitted groundwater activities
is a technical annex to our H1 Environmental Risk Assessment framework (see Figure A).

Step 1 - Identify risks

""""" L Ameres NN

Assessment mo
Complete the on
relevant to yo ity

Step 2 - Assess risks

Step 3 - Justify appropriate measures
(if needed)

Step 4 - Present your assessment l

Overview

| Continue with application I Q D This document

Figure A— Structure of H1 fralmeW?g\i0

O

This document provides guidaé\on how to undertake a groundwater risk assessment and
points to supporting sector ic annexes that deal with different types of activities (see
Figure B). If the groundw ctivity is one where we have confirmed we will carry out a
basic level of risk asses@ent for you, you do not need to read this guidance. However, if
our assessment con es that we are not able to accept the proposed activity without
further evidence you'iay need to carry out a higher level of risk assessment, in which case
this guidance a&e relevant sector specific annexes will apply.

Llnké@ﬁ H1 guidance

Itémportant that you should read our H1 Environmental risk assessments for pemits —

. %verwew document before reading this annex.

N

This H1 document provides high level guidance on the broad principles of risk assessment,
which underpin our decisions on the environmental permitting of different activities that
discharge to ground and /or groundwater. If appropriate, this annex then directs you to more
detailed sector specific annexes (see Figure B).
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Introduction

If use of our H1 guidance identifies that a groundwater risk assessment is required, then
depending on your activity, it will also explain whether

(a) We will carry out the risk assessment for you; or Q)\

N

(b) You or the person carrying out the risk assessment on your behalf will need to prepar{l,Q

one for our review. Q{l/
N

This document and the supporting groundwater annexei\\

&

To help you understand the approach that is required, this docum ides guidance on
assessing risks to groundwater from a wide range of activities pe d under the
Environmental Permitting Regulations (EPR). ,\

N

The aim of this particular document is to explain the bro oncepts, terminology and
approaches common to assessing risks to groundwa m all groundwater activities. It
also takes you through the different generic steps ertaking a risk assessment.

By following this guidance (as supported by@gelevant sector specific guidance), and
providing the appropriate information anﬁn ysis, we will have the necessary information
against which to decide whether your a& y can be permitted and if so what permit
conditions we need to put in place @sure the risks of groundwater pollution remain low
during the operation of your actiyit d aftercare of the site.

O

How the H1 framework is sttuctured specific to groundwater is shown in Figure B.

H1 Annex J Groundwater
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Introduction

Figure B. How the H1 framework is structured specific to groundwater
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Introduction

Link to our Groundwater Protection document

Our Groundwater Protection documents (GP3)' sets out our aims and objectives for
groundwater in terms of protecting its quality and quantity. '\Q)\

Q

GP3 also introduces basic concepts and the principles of management, monitoring and ri
assessment that we use in the protection of groundwater. It also describes the techni

tools used by groundwater specialists (hydrogeologists) and the legal framework w @é
to operate within.

If you are unfamiliar with groundwater concepts and groundwater risk asse gnt, we think
you will find it useful to read our GP3 guidance before reading this docu . However, we
have repeated some of the information from GP3 here so that you car@wow it fits
together with this more focussed information on how to prepare a %&{ ater risk

assessment.
@
Annex J Groundwater version 2.1 (b‘b
this version of Annex J. Following the H1 p onsultation we have reviewed the most

appropriate lway of providing the most up to @ate information on Water Quality Standards
(WQSs) and consider the most comprq@ive way is by the Chemical Standards database

Please note that Appendix A3 — ‘Selected Wai;. éuality Standards’ has been withdrawn from

The Chemical Standards datab gowdes access to chemical standards in use by the
Environment Agency (please hat you will need to register to use the database).

The selection of suitabl@ater Quality Standards is a site specific issue and all values used
should be agreed b)&dg when reviewing your permit application.

N

®

' Groundwater Protection: Policy and Practice (GP3) Parts 1 — 3 Environment Agency 2006
Groundwater Protection: Principles and Practice (GP3) Parts 4 & 5 Environment Agency 2012 in pre paration

H1 Annex J Groundwater
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Chapter 1 Background information

It is intended that this guidance should be accessible to and read by anyone involv (l/
either applying for an environmental permit or varying their existing one. As the xity

of the activity increases you will need to refer to the sector specific annexes as@o nin
Figure B.

1.0 Anticipated readership

This guidance applies to all groundwater activities (Appendix A5) as f@y defined in the
Environmental Permitting (England and Wales) Regulations (EPR&&

You do not need to work through this guidance if your activit ’U’bes not involve discharges to
ground / groundwater. Please read Appendix A5. $

You should read this guide if any of the following a@ you:

e You are applying for a permit or varying a sting one under EPR and there is a
requirement to carry out an assessment gfrgroundwater risks..

¢ You have been advised to complel\;@? assessment of the risks to groundwater in Step 2
of H1 Environmental Risk Asse nt — Overview.

e There is no suitable standaréruies permit for your activity or you do not wish to apply for
one; or there is a suitable @mard rules permit but you do not meet one of the necessary

criteria and need to as that particular risk further.

e We have advised or@quired you to carry out a site-specific risk assessment for your
activity. 0\%

e Landfill oper, and people involved in assessing the risks to groundwater from landfill

il need to be fully conversant with this guidance and then use our sector
ance on landfills Annex J 3: Hydrogeological risk assessments for landfills
erivation of groundwater control levels and compliance limits. Environment

, (2011).

Age
oﬁj wish to discharge to ground any volume of trade effluent or 15 m*/day or more of
. % reated sewage effluent, you will need to follow this guidance and our sector specific
N~ guidance: Annex J 4: Groundwater risk assessment for treated effluent discharges to
infiltration systems. Environment Agency, (2011a)

e Certain activities relating to mining waste (see Appendix A3)
e Certain solid disposals — on farm burials of animal carcasses (see Appendix A3)

2EPR (2010) is stated where there is a direct reference; the general term EPR would cover any future
amendments

H1 Annex J Groundwater
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e Certain activities relating to the application of the surrender of an environmental permit
(Regulation 25. EPR, 2010) — see also Section 1.1 below — notification of surrender.

1.1 Are there any special arrangements for your activity?

There are special arrangements in place for some activities. This means that some 6&9
may not need to follow this guidance: '\(\6

e Farmers who need a pemit to discharge waste sheep dip, pesticid@;r pesticide
washings to land should contact us as we will do the initial risk ass
information is requested you will need to follow this guidance an familiar with our
sector specific guidance Annex J 1: Prior examination for the di ge to land of waste
sheep dip and pesticide washings. Environment Agency, (201 @
we need further information.

e If you wish to discharge 2 m®/day or less of treated sew ﬁi\eﬁluent to ground you do not
need to read this guidance. Please see our web pag;o eptic tanks and sewage

package treatment plants. If your existing dischar s within a groundwater Source
Protection Zone 1 (SPZ1) you will need to apply n environmental permit. As part of
your permit application we will carry out the initiarassessment for you. If our in-house
assessment indicates a risk you may nee;g llow this guidance and Annex J 4:

Groundwater risk assessment for treate ent discharges to infiltration systems.
Environment Agency, (2011a).

e If you wish to discharge more tha%gﬂlday and less than 15m®/day of treated sewage
effluent to ground please contag as we will do the initial assessment for you. If our in-
house assessment indicate you may need to follow this guidance and Annex J 4:
Groundwater risk assessn@ for treated effluent discharges to infiltration systems.

a).

Environment Agency, S
e For notification of th render of an environmental permit (Regulation 24 EPR, 2010),
you will not need fo réad this guidance.

e Certain solid ;(s'bosals on farm of animal carcasses of 2 tonnes or less® (see Appendix
A3).

e Mining activities please refer to Appendix A3.
O
1 QCtivities not covered by this guidance

This guidance does not apply to the foIIowmg activities and potential sources of pollution of
groundwater that we do not control using EPR. These are:

e Historical activities that have led to land contamination.

% There mustbe a derogation from the Animal By-Products Regulations to bury fallen stock.
H1 Annex J Groundwater
v 2.1 December 2011 8
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e The use of fertilisers and pesticides for beneficial use in land management.

e Activities where the source of potential pollution is deemed to be adequately contained
(for example, underground petrol and diesel storage tanks) or to be of minimal
significance (for example, road drainage to an infiltration system following passage
through oil interceptors). '\Q)\

1.2.1 Exclusions \(l/

Under EPR, there are certain exclusions whereby a discharge is not classed as a'\a\‘|
groundwater activity and therefore an environmental permit is not required. If appy
that an exclusion can apply, we will make a record of it. Please contact us if |nk your
proposed activity fits this category. More information on exclusions can be in:

Groundwater Protection: Principles and Practice (GP3) Part 5 Interpreth&roundwater
activity exclusions (Environment Agency, 2012) &

1.2.2 Land contaminated by historical activities $\

We do not consider that a passive release of poIIut&@om land contamination is a
discharge that needs to be permitted under EPR\astere is no surface activity to control.
However, if we believe that new activities, on | hich is contaminated, (for example, soil
washing, piling, etc.) could lead to an incre isk of groundwater pollution, we may serve
you a notice to apply for a permit to con at you are doing. In that case, we would
require you to undertake a groundwata\'ék assessment in line with the guidance in this
document and the relevant techmc%

If a discharge is to occur o Iaé}ﬂat could have been contaminated by previous activities
(for example storage of slu n a field, diesel spill on a lorry park in an area to be used for
infiltration drainage, indystrial processes), then there is a chance that the soils and
groundwater beneath.the-discharge may already be contaminated. In these circumstances,
your activity could n\%lise potential pollutants. Alternatively, groundwater quality may

nd further inputs arising from your discharge could lead to groundwater
. If this is the case, further assessment will be needed. The risk
aminimum, needs a statement on the previous land use of the discharge
ple pasture, brick-works clay pits, etc.).

»\@.3 Things to consider before you start

,Q(\

Before you start undertaking a groundwater risk assessment, and as part of your permit
application or review, you should consider the following points regarding the costs and time
associated with the risk assessment compared to the costs and time associated with:

H1 Annex J Groundwater
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e Not carrying out your groundwater activity at all. For example, it may be more cost
effective to discharge to sewer, or tanker away for off site disposal, rather than prepare a
detailed risk assessment (and undertake the associated site investigation and monitoring)
for a discharge to land). \

¢ Moving the activity to a lower risk area. '\

by controlling inputs or adding degradation enhancers and negate the need for detéi

e Engineering out the risk. For example, you may be able to easily pre-treat your sourEgl/
site investigation.

You should also remember that your activity may require long term monitoring\%ons. In
some circumstances, long term monitoring may be required after you surre@er ur permit.
ti

This may have financial implications. If there are errors in your design, o on or risk
assessment you may face liabilities associated with groundwater po[l&qla, .

Q

A well designed and controlled activity supported by an apprq| 75& risk assessment can,
however, provide significant cost savings to the operator ar@botentially more sustainable

in terms of using natural processes.

&

1.3.1 Site investigation Qé

Often, some form of site investigation is liisely to be required depending on the level of risk.
This can lead to significant delays be e findings and subsequent monitoring data are
available for use in the risk assess . For some activities and some locations, the site

investigation costs could be Iar&a you need to consider this before progressing further.

O
S

1.3.2 Likely effort re%i@i

*

N
Collecting, coll and interpreting the required information on the activity and its setting
may be achi in a number of ways:

e S ission of a completed application form. This may require you to provide some key
6\ mation on the activity and its setting;
[ ]

groundwater risk assessment report.

*

\S
\Q The effort required will vary between activities and is strongly influenced by the polluting
potential of the proposed or existing groundwater activity and sensitivity of the groundwater.

H1 Annex J Groundwater
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1.4 Pollution prevention

\O

1.4.1 Overview

You should also refer to Annex A: Amenity & accident risk from installations and wa@
activities '\\

Groundwater is vulnerable to pollution, not least because it is “out of sight, out\&ind”. It is
easily polluted; leaks, spills and poor maintenance can all release signific olumes of
chemicals into groundwater. Pollution caused by such leaks and poor enance often
goes undetected for long periods of time, causing greater environme amage. For
further information please refer to GP3 (Environment Agency, 200&0 2)

1.4.2 What steps are you taking to manage risks? (O

O

You should put in place control measures to elsure that there are no significant risks from
your activity and bear these in mind when omplete the assessment. Some risks to
groundwater are too high for us to allow the gctivity to be permitted.

We consider that despite permitted,c Is, there are likely to be unforeseen incidents (fire,
accidents), or activities outside of t rmit conditions (movement of machinery, etc.) that
pose risks to drinking water supplies. It is unlikely, even with good permitted controls, that

overall risk can be reduced low risk in the most sensitive locations. Incidents should
only happen very infrequ ut when they do occur, the magnitude of the consequences is
likely to be very high. ()

N\
1.4.3 What are&ghances of causing harm?

)

about the chances of your activity causing harm to groundwater, you should
ow you propose to operate. For example the chances of a leak are lower if you
a suitable bund or if chemicals and pesticides are stored correctly. You should also
contingency plans, for example if your water or power is cut off. A power cut to a

age sewage treatment plant, for example, could cause problems.

1.4.4How serious could the harm be?

Groundwater pollution can affect drinking water supplies, rivers and wetlands. Once
polluted, groundwater can be very difficult and expensive to clean up. It is therefore
important that we protect groundwater to ensure the pollution does not occur in the first

H1 Annex J Groundwater
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place. In order to do this, we use a risk based approach so the most vulnerable water has
the highest protection. This is explained below in section 1.5.5.

1.4.5How we classify groundwater y\@

Aquifer designations, groundwater vulnerability maps and Source Protection Zones ar \(yl/
tools and are used in initial risk screening to identify areas where risks to groundwat@

higher than others.
N

Vulnerability maps identify where a groundwater resource is at risk from poIIut\sQ(shouId a
source of pollution exist) due to the nature of the soil, unsaturated Zone erent
characteristics of the aquifer. @

Aquifer designation classifies aquifers according to their potenfiaindse for water supply and
the degree to which they support river flows and habitats. Th\r\ isions are as follows:

Principal Aquifers: These are layers of rock or drift d its that have high intergranular
and / or fracture permeability - meaning they usually, ide a high level of water storage.
They may support water supply and / or river ba e*& on a strategic scale. Formerly
referred to as Major Aquifers. 08

Secondary Aquifers: These include a wigle range of rock layers or drift deposits with an
equally wide range of water permeabjli d storage. Formerly referred to as Minor
Aquifers. Secondary Aquifers are s@ ided into two types:

Secondary A - perngeca@e layers capable of supporting water supplies at a local
rather than strategi ale, and in some cases forming an important source of base
flow to rivers. ()

Secondary redominantly lower permeability layers that may store and yield
limited ale'J s of groundwater due to localised features such as fissures, thin
perme horizons and weathering.

Secon Undifferentiated: This designation has been assigned in cases where it has not
bee&o;sible to attribute either category Secondary A or B to a rock type. In most cases,

t ans that the layer in question has previously been designated as both Minor and Non-
Aguifer in different locations due to the variable characteristics of the rock type.

*

\S
/<Q Unproductive Strata: These are rock layers or drift deposits with low permeability that has
negligible significance for water supply or river base flow. Formerly referred to as Non-
Aquifers.

H1 Annex J Groundwater
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1.4.6 Source Protection Zones

We also need to protect drinking water abstractions from sources of pollution. We have
delineated three protective zones around the supply borehole. The zones are defined as

follows:

1.4.7 Other groundwater receptors

point below the water table to the source. This zone has a minimum radiui\

metres. \Q

SPZ2 — Outer source protection zone: Defined by a 400 day tra ime from a
point below the water table. This zone has a minimum radius o or 500 metres
around the source, depending on the size of the abstraction. ,&

within which all groundwater recharge is presumed discharged at the source. In
confined aquifers, the source catchment may be gisplaced some distance from the
source. For heavily exploited aquifers, the SP n be defined as the whole aquifer
recharge area where the ratio of groundwat traction to aquifer recharge
(average recharge multiplied by outcrop acea} is >0.75.

>

SPZ3 - Source catchment protection zone: Define§’®1e area around a source

x<Q
Other key receptors include: s\b(b

e Water Protection ZonessQ\QZs)

e Drinking Water Protesh’)ﬁ Zones (DrWPAs) and Safeguard Zones (SgZs)

e Gro

undwater deng:lna'é)nt ecosystems (GWDTE)

e Interactive grmw}water-surface water systems

The overa@&% to groundwater* is illustrated in Box 1.1

o

60

&
N

*You may have to consider other receptors notrelated to groundwater —see Annex A Amenity & accident risk
from installations and waste activities (Environment Agency2011)

H1 Annex J Groundwater
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Box 1.1 Generic risk to groundwater

Groundwater receptor

Increasing risk

SPZ1

SPZ2, SPZ3, WPZs, SgZs, Principal Aquifers, GWDTEs. Within 10
m to 50 m of groundwater fed-surface waters

Secondary A, Secondary B Aquifers. Other dependent ecosystem
and other groundwater-surface water receptors. &

Unproductive Strata.

H1 Annex J Groundwater
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1.4.9 Construction (if applicable)

Construction or engineering aspects of the activity may need to be considered as part of the \
permit application. If the construction, engineering or operation has been put in place to '\Q)

control the activity, then we require: Q

e adescription of how the quality of the construction or engineering has been of,i gae
controlled (e.g. Building Regulations certificates or Construction Quality Asgsrance).

A\

1.5 Operation and Management K(b,$
You need to tell us how you intend to operate and manage yol}\@ivity and stay within the

conditions on the permit. This will include any site-specific @onmental mitigation
measures to ensure your activity does not cause poIIutio‘Qo. will periodically review all

permits.
S
Q
O

1.6 Finding information (b’(\

e details (plans and cross sections) of the relevant designs;

Except in cases where we have sai ﬂ&,}will do the risk assessment, you will be required to
undertake your own risk assess nd therefore will be responsible for gathering and
assessing the necessary data,é‘én where these data are obtained from Environment
Agency sources. In the follpwing sections, we have set out the information that may be
required as part of your ris sessment. Some of this may only be available through site
investigation and monitqring, but to help you with the remaining requirements, we have set
out some suggeste;d%) es of information in Section 5.1.

N
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Chapter 2 Legislative background

2.0 Introduction

This chapter provides you with background information on why there is the need to \
undertake a groundwater risk assessment, how we use the results, and some of y&\ ad
principles of risk assessment process. Q

The purpose of a risk assessment is to assess the location of an activity, i sign,

operation and long term effects and to achieve a reasonable balance b en the measures
required and the need to protect the environment. Without our risk approach, the
issuing and review of permits would be impractical and excessivel tly. GP3 (Environment
Agency, 2006-2012) clearly sets out our position in terms of taki risk based approach to
protecting groundwater. $\

9
| | S
2.1 Requirement for arisk assessme&@

The need for groundwater risk assessment@pport of permit applications links back to
European Directives and is implemented-s England and Wales via EPR. Some key
legislation and additional guidance is arised in Box 2.1

H1 Annex J Groundwater
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Box 2. Legislation and additional guidance

P

/A

European Directives (1>(1/

The need for certain activities to be controlled by a permit comes from a number of ean
Union (EU) Directives including the Landfill Directive (99/31/EEC), “Mining Waste'*Q ective
(2006/21/EC) and Water Framework Directive (2000/60/EC). The requirements fr a
groundwater risk assessment are driven by the Water Framework Directive ) and its
daughter Groundwater Directive (2006/118/EC) (GWDD). $é

Common Implementation Strategy for the EU Water Framewo%’ﬁ ective

&

The European Commission’s Common Implementation Strg@y CIS) for the Water
Framework Directive Guidance Document No 17 (Europearr~€ommission, 2007) gives
guidance on the legislative framework, general principy%nd definitions relating to
‘pollution’, and ‘preventing direct inputs of hazarng{S stances’ and ‘limiting indirect inputs
of non hazardous pollutants’ in the context of th ndwater Directive. The CIS 17
guidance also discusses ‘conceptual hydrogeo al models, compliance points and
exemptions. The key elements of this termi% have been included in this document

River Basin Management Plans %@&)

Article 4.1(b)(i) of the WFD re@ss the implementation of measures necessary to prevent or
limit the input of pollutants irto gfoundwater. Article 11 of the WFD requires a programme of
measures to achieve this &e 4 objective and Article 11(3) requires “basic measures”
which are the minimum @asur&c that will be adopted in the programme of measures within
‘River Basin Manag nt Plans’. Article 11(3)(g) requires measures to control point source
discharges and t Thaasures to be adopted to control these in England and Wales are the
Environmental éﬁitting Regulations (2010). The prevent or limit approach as set out in the
Groundwa&@ ctive 2006/118/EC has been applied to all discharges.

The I:'Q}#onmental Permitting Regulations (EPR)

~1he EU Directives’ requirement to control certain activities using permits has been brought

\<into force in England and Wales most recently for installations by the Environmental
Permitting (England and Wales) Regulations (2007) and for all other groundwater activities
by the Environmental Permitting (England and Wales) Regulations (2010). Section 7 of
Schedule 22 (see Box 2.2) of these latest regulations sets out the requirement for
groundwater risk assessment.

~/
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2.2 Specific regulatory requirements
\O

EPR sets out what the Environment Agency must do when we receive an application for Q
environmental permit (see Appendix A5). We will also have to follow this process Wher}1> l/

reviewing existing permits.
N\

2.3 What is groundwater pollution? \Q

There is a legal definition of pollution from EPR (2010): &(b,$

“pollution”, in relation to a water discharge activity or ground ctivity, means the direct
or indirect introduction, as a result of human activity, of sub@w es or heat into the air, water
or land which may— ('9

(a) be harmful to human health or the quality of aqu '@‘cosystems or terrestrial ecosystems
directly depending on aquatic ecosystems, b

(b) result in damage to material property, or

(c) impair or interfere with amenities or othe@gitimate uses of the environment;

x<Q
Protecting groundwater from poIIutlﬁbeans, in very simple terms, preventing the activity
from causing deterioration in th ty of the groundwater to an extent that would lead to a
harmful effect at an existing or@ ntial future receptor. That receptor could be, for example,
an existing spring, wetland roundwater-fed river, or could be an existing or future
borehole or well, incIudi@)ur own or that of your neighbour. We may also wish to protect
the resource potential oigroundwater (see also GP3 Part 4. (Environment Agency, 2012).

N
&

2.4 Haz@ous substances and non-hazardous pollutants

O

Vm concerned with concentrations of both hazardous substances and non-hazardous
%p tants.

N\

’QQ The former Groundwater Directive 80/68/EEC (GWD) defined two lists of substances that
were deemed to pose the greatest risk to groundwater from point sources. These were
referred to as List 1 and List 2, with substances on List 1 being of most concern. The Water
Framework Directive (WFD) and Groundwater Daughter Directive (GWDD) consider a wider
range of potential pollutants, referred to as hazardous substances and non hazardous
pollutants. This terminology is used in EPR and further details are provided below:

H1 Annex J Groundwater
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2.4.1 Hazardous substances

Hazardous substances are defined in the WFD as “substances or groups of substances that \
are toxic, persistent and liable to bio-accumulate, and other substances or groups of '\Q)
substances which give rise to an equivalent level of concern”

Unlike the generic Lists 1 and 2, EPR will only specify ‘hazardous substances’ as bei
persistent and liable to bioaccumulate. We are required to publish a list of hazardo
substances and the Joint Agencies Groundwater Directive Advisory Group (JA will be
the body that confirms these determinations. All former List 1 substances ar%’~5 idered to

be hazardous substances. All radioactive substances are classed as haza@) ubstances.

4
2.4.2 Non-hazardous pollutants 6
$

>

N
A non-hazardous pollutant is any substance capable of cau& pollution that has not been
classified as a hazardous substance. The non-hazardod3ylist of substances does not simply
replace the old List 2 substances; it now includes an @bstance that is capable of causing
pollution that is not classified as hazardous. For e&ple, nitrate is a non-hazardous
pollutant; however it was previously not a listed %bstance.

2.5 Direct and Indirect in&&
Input: Aninputis an rQy of a substance into groundwater from an activity or discharge,
whether acciden?l Oxdeliberate, point source or a diffuse source, that causes a release of a

2.5.1 Definitions

pollutant into gr: water.

%,
Inputs %& direct or indirect:
O

D@ inputs can be identified by one of the following properties:

/&\Q\ e They bypass the unsaturated zone.
°

The pollution source is in the saturated zone (or discharges directly in the saturated
zone).

e Seasonal fluctuations in the water table mean that the pollution source will be in direct
contact with groundwater, for a significant period of time.
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Indirect inputs are characterised by the discharge into groundwater after percolation
through the soil or subsoil (the unsaturated zone).

Discernibility: The GWD states that all measures necessary to prevent the input of, \
hazardous substance into groundwater must be taken. One of the criteria that deﬁi

2.5.2 Discernibility and prevent and limit

ither
e (MRV) if

“prevent” is that the substance being discharged is not discernible in compari
the natural background concentration of groundwater or a Minimum Reportink
this is at a higher concentration.

European Commission guidance (WFD CIS Guidance Document 17, u@ean Commission,
2007) also notes that: &

1. All necessary and reasonable measures shall be taken to‘%gent the input of hazardous
substances to groundwater by avoiding the entry of thos§ ubstances into groundwater
and by avoiding any significant increase in their conc@tr tion in groundwater even at a
local scale’;

ensure that such inputs do not cause deterigiation in status or significant and sustained
upward trends in pollutant concentrations {fi\groundwater and ensure that pollution of

2. The input of all non-hazardous pollutants to gro@water shall be restricted (limited) to
groundwater does not occur.

Z

An input of hazardous substances &@d be prevented if:

X

e Thereis no discerniQ{eﬂanentration in the discharge, or

e There are no dis&)b e concentrations of hazardous substances attributable to the
discharge in grotdndwater immediately down-gradient of the discharge zone, subject
to adequate itoring (or in the case of new discharges a detailed predictive

ical impact assessment), or

or are predicted to be) discernible concentrations in the groundwater
adient of the discharge zone attributable to the discharge but all of the
ing conditions apply:

o Concentrations will not result in any actual pollution or a significant risk of

60 pollution in the future; and
% o There will not be any progressive increase in the concentration of hazardous
N\ substances outside the immediate discharge zone, i.e. there will be no

statistically and environmentally significant and sustained upward trend or
significant increasing frequency in pollutant “spikes”; and

®As preventing the entry of a substance into groundwater is nomally a much more restrictive requirement than
preventing pollution by that substance, itis taken as read that by preventing entry, pollution is avoided.
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o There is evidence that all necessary and reasonable measures to avoid the
entry of hazardous substances into groundwater have been taken (see
below).

It is technically difficult to demonstrate that no hazardous substances will enter groundwater. ,\Q)\
There is always a lower reporting limit for analyses. The practical interpretation of no Q
discernible discharge is that hazardous substance concentrations must not exceed the ((l,
Minimum Reporting Values (MRVs) at the point of compliance (see above). The prese é\

any hazardous substances should be environmentally trivial. A large amount of dilutj ?1(

the water table cannot make a potentially significant hazardous substance Ioading‘\

discernible’. \Q
N
2.5.3 Necessary and reasonable measures @
N\

Assessment of necessary measures must be preceded by iny tion to determine
pathways and is a site-specific judgement. $\

A reasonable measure would be one where the nece, technical precautions to prevent
inputs to groundwater are technically feasible, not portionately costly and are within the

control of the operator. Such measures could i : source control, alteration of discharge
mechanism, treatment of the discharge, inter n or diversion of contaminated
groundwater, and diversion to another disp route. In addition any measures taken
should not result in a net environmente;l\' @b nefit.

taken. Cost-benefit assessmepilis not a factor in deciding whether to take action in such
cases but may be a considera in determining which precautions will be imposed as
conditions on a permit. 0

O
O
2.5.4 Pollution Qﬁwon—hazardous pollutants
<

To av%%ﬁ}cion by non-hazardous pollutants we must limit inputs of these pollutants into

If there is actual pollution, or a &Zéntial risk of such pollution, remedial measures must be

groun er to ensure that:

%oérhere is no deterioration in the status of the groundwater body;

\Q\ e there is no significant and sustained upward trend in the concentrations of pollutants in
& groundwater;

e the concentrations of pollutants remain below a level such that harm to a receptor does
not occur, or that local maximum allowable concentrations (such as quality standards to
protect the groundwater resource) are not exceeded.
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Chapter 3 The risk assessment approach

3.1 Technical framework for risk assessment (b\

Our approach in this document and the supporting groundwater annexes (see Figure B é{A/
consistent with the technical framework as set out in GP3 Part 2 (Environment Agen
2006), which is based on the Government’s Guidelines for Environmental Risk Ass e

and Management (Defra 2011) and includes: '\

o The source®-pathway-receptor approach. Q
e Aconceptual model. $

nt

e Atiered approach from qualitative risk screening to detailed q itative risk assessment.
e Identifying sources or potential hazards, examining consqq@ees and evaluating the
significance of any risk. &\

e Dealing with uncertainties and sensitivity analysis.

e Risk management. $®(O

The experience and effort that needs to be us meet these requirements depends on the
activity’s source term, the potential receptor; the hydrogeological complexity of the area
in which the activity and the potential receptdr's are situated.

X
O
O

3.2 Source—pathway;&e%ptor approach

Fora groundwater,ri%assessment, the source-pathway-receptor approach has the following

terms: N\
XN
Q

is the activity (for example, the discharge of sewage effluent to an infiltration
landfill, etc.).

o T athway is through engineered measures (for example, a landfill lining system,
@Itration system, etc.) and the migration of contaminants through the unsaturated zone
nd saturated zone to an agreed receptor incorporating all the processes of attenuation
‘\% that may be present.

e Theso
syst

,QQ e The receptor is a groundwater dependent ecosystem or use of groundwater and / or the
groundwater resource itself or any other identified conservation site that may be at risk
(such as a Site of Special Scientific Interest (SSSI)).

% The term ‘source’ is also referred to as the ‘hazard’.
H1 Annex J Groundwater
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Further details on these three elements of a groundwater risk assessment and how they
should relate to a groundwater conceptual model are set out in this chapter. Figure 2.1
illustrates the source-pathway-receptor approach (see also Figure 3.2). \

For more information please refer to Government’s Guidelines for Environmental Risk Q
Assessment and Management (defra, 2011)

Figure 3.1 The source-pathway-receptor approach Q(l/
N

\
_ N
Specific recept
Source
T Id 4
Unsaturated ‘ch Unsaturated zone
zone pathway $,\\
Water table W GFDUHEMHEE — 6 }
receptor B -—(b,___ ,.--"'f
-
Saturated zone 6$ > N
pathway Q L Saturated zone
O

o
x&

>
,\b

\O

The source term relate \%e activity. This could be, for example, a discharge of treated
sewage effluent to greund or a landfill. Depending on the type of activity reference should be
made to the sectg{' cific annexes (see Figure B for more detail).

3.3 @pathway term
. noted in Appendix A5 a permit may not be granted without examination of the
,&‘Q\ ydrogeology of the site. A basic understanding is required before likely receptors can be

3.3 The source term

identified, and this means that there is some iteration in the process (the greater
understanding of the hydrogeology, the clearer it will be whether existing receptors could
receive groundwater), and the clearer will be the need or not for detailed information on the
‘purifying powers of the soils and subsoil’ (Appendix A4). It is likely that site investigation and
monitoring (Appendix A1) will be required.
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More detailed guidance on the information we will need for the pathway term is provided in

the sector specific annexes. This is based on our understanding of different activities’ source

terms and their potential to pollute groundwater. The main aspects of the pathway term that

we usually need are: '\Q)\

o effective rainfall, and recharge; \(LQ
e drainage, flood risk and surface water features; Q(l/
e relevant geology and hydrogeology; \

e character and importance of the aquifer through which any pollutants couI@ve from
beneath the activity to potential specific receptors;

e direction, rate and speed of groundwater flow; Q

¢ attenuation and dilution processes that could reduce the poIIutio&@ential of your
discharge as its water moves downwards and laterally to poter@ eceptors.

Further guidance on these aspects is set out in the sub-se@ below.

&

3.3.1 Effective rainfall and recharge é

Some of the precipitation (rainfall, snow, et@that falls in the area of the activity is lost due to
evaporation and transpiration (collecti @nown as evapotranspiration) by plants (where the
area of your discharge is vegetate@e remainder is termed effective rainfall. Some of
this, particularly during heavy rainf: n run-off the top of the land surface (or landfill cap)
into ditches and streams, the re{\ainder is infiltration.

Infiltration to the ground @)wrough a landfill cap into solid wastes) can be intercepted by
drains or move laterally o2 top of low permeability layers as interflow to streams and rivers
(or artificial collectio@stems in a landfill) or becomes recharge to the underlying aquifer.

N

The groundw %sk assessment needs to point out whether effective rainfall is important for
the activit if so the quantity (for example in mm / yr) that becomes recharge, without
neglect y surface water run-off and pollution risks.

S&rainage, flood risk, surface water features
A
,QQ So we can see how the location of the activity fits within the local network of streams and
rivers, we need you to collate the following:

e Adescription of the surface water features (wetlands, ditches, streams, rivers, estuaries
or coastal waters) that may influence or interact with groundwater flowing from beneath
the site (or that could receive drainage from your discharge area). It will be useful to refer
to the map and / or plan used for location.
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e Where any of the surface water features are identified subsequently as a likely receptor
for potentially polluted groundwater, then we need:

e Likelihood or evidence for or against hydraulic continuity between groundwater and \
surface water. Q)

e Stream and river water quality information (for example chemical and biological status).llQ
e Flood risk and presence of indicative flood plains. Flooding could lead to contamin \n

of surface waters or more rapid movement of pollutants to groundwater. Q
3.3.3 Geology and hydrogeology Q\
Understanding the ground conditions beneath the activity is one of t st important parts

of a groundwater risk assessment.

The unsaturated zone is where (ideally) the concentration @I azardous substances or
non-hazardous pollutants in any discharge should be reduced to below detectable levels
before it enters groundwater (the saturated zone). In lon, the concentration of all

substances should have been sufficiently reduced %b not to cause pollution after mixing
with that groundwater. é

The purifying powers of the soil and sub-so@re a very important consideration (Appendix

A3). <
2

We will most commonly need: 5\

e Adescription of any el@]\‘éered barriers in terms of their nature (for example, clay) and
thickness separatinguthie discharge from underlying natural ground or historically placed
fill. Examples i @ie landfill liners and sand filters beneath infiltration systems.

e Adescriptio s6(,the groundwater vulnerability. Groundwater vulnerability is discussed in
more detai P3 Part 2 (Environment Agency 2006).

e Logs @reholes (or wells) or excavations (for example, trial pits) that have been
con ted in the vicinity of your discharge, and that provide details on what lies
ath. The locations of these boreholes should be shown on a plan of the site and the
s should be appended to the risk assessment so that we can check their quality.

. 6 A description (geological nature and thickness) of the soils (including fill material), strata
\Q\ and / or rocks separating the activity from the groundwater. This should be first from the
& perspective of what is shown on regional maps (normally 1:50 000 scale from the British
Geological Survey) and secondly using logs from any boreholes or excavations in the
vicinity of the activity. It is important to describe the spatial variability in the location,
nature or thickness of such strata, and this is best facilitated through inclusion of a
geological map and cross section(s) in the groundwater risk assessment.
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e Adescription of any man-made and karst or karstic features that could provide rapid
pathways between the activity and groundwater. Examples of man-made features
include unsealed boreholes and wells, foundations and piles from buildings and
structures, and mine shafts. Karst features include sink holes, pipes, large fissures and

cave systems. @

e Information on the thickness of the unsaturated zone. For some activities, measuremenb'\
of water levels in wet and dry periods will be needed from boreholes or wells. Seasonﬁl/
variations are often important for specific types of aquifer, for example: Chalk.

o Where the risk assessment needs to progress to quantitative assessment (Cha@
then information will also be required on the moisture content of the unsaturaqu one
and saturated effective porosity of the different soils and rocks. \Q

$(\

3.3.4 Character and Importance of the aquifer &Q

water to springs, wells, boreholes and rivers. Locally their i ance in providing water to
receptors also varies. This character and importance of the dquifer needs to be defined

through describing: $®‘

e Their general capacity to transmit water (a':q pped on our website). Those with the

Geological strata and rocks differ markedly in their capacity t?&the way they, transmit

best or good capacity are described as ipal Aquifers or Secondary A or B Aquifers
respectively, whilst those with little or no €apacity are Unproductive Strata.

the vicinity of the proposed actipifyCncluding their location on a map, their use (for
example, public water supplf livestock watering, etc.) and the rate at which they are
licensed to abstract. The h radius for these will depend on the activity, but typically
should be ~1 km radiu;’kgm your discharge area. Where the geology and hydrogeology

e Water features survey: The detail'?’&gf'ivate and licensed groundwater abstractions in

of the area is layere ill also be necessary to ascertain the construction details of
wells and springs_{o efieck whether the abstraction is from a shallow vulnerable layer or
deeper, confine’& d protected layer. A water features survey should also include

information rface water receptors.

e  Whether @ transmit water by intergranular flow, fracture flow or by both dual porosity
flow.

e T sence of any geological layering or preferential pathways (for example, faults)

itivin the strata that could affect flow and mixing.

o he background quality of the water. For some assessments, monitoring data from
’\% boreholes around the proposed activity will be required to support the descriptions. See
,QQ also Appendix A1 on groundwater monitoring network.

These factors help identify whether the aquifer is important and sensitive to pollution.
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3.3.5 Direction and rate of groundwater flow

The direction and rate (groundwater flow velocity” ) are important at constraining in which

direction receptors may be at risk, the ability of the underlying groundwater to dilute the Q)\
concentrations of any pollutants, and the rate at which any residual pollutants could move r\
towards the receptors. We therefore need to know: (I/Q

The direction of groundwater flow, based where possible on gradients derived from ®

level measurements in boreholes, but in the absence of these from published mapi’ then

least preferably by inference — groundwater usually flows naturally from hills toginers.

Account should be taken of whether the activity will affect the natural flow gra&% and
whether the direction of groundwater flow may change seasonally. Potenti@tu e influences

on the direction of groundwater flow from minewater rebound (the floodi ck of deep
mines), cessation of quarry dewatering, or changes in borehole abstraGion regimes. Any
information should be updated accordingly. 6

See Chapter 4 for more information on the processes that perate in the unsaturated

and saturated zone.

&,
&0
3.4 The receptor term b

N\

We have a general duty to protect all grqgndwater, but in line with GP3 (Environment Agency
2006-2012) we use our assessment importance of the groundwater for current and
future use to assess the degree of ction needed and inform our decisions on permitting.

N

While the focus of a grounds(arg risk assessment is on groundwater receptors or surface
waters that receive groun@p er discharges, the risk assessment should not neglect possible
risks to surface water b@m-off of contaminants or flooding caused by the activity.

N
Collating and r@ding information on receptors should be relatively straightforward using
W

the guidance , and the sensitivity of groundwater around the activity will often influence
how muc and (more costly) investigation needs to go into describing the pathway

term.
o

)—@er, without understanding in which direction groundwater flows from beneath the site,
. c\ou cannot identify which specific receptors around your site could be affected.
\%onsequently, you would have to be conservative and assume any of them could be

\Q affected, and we would then have to be conservative and use the most sensitive ones.

"Itis recommended that this should be ascertained by a hydrogeologist
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Sometimes the assessment of the activity’s source term and / or pathway may demonstrate

that the risk to any groundwater is very low and there are few uncertainties in the

assessment. In these cases, collation and reporting of details on potential receptors will be
unnecessary. Possible examples include where it has been shown that the substances in

your discharge are highly unlikely to pass through the soil beneath your site or the activity is \
taking place on Unproductive Strata. \Q)

assess the protection to receptors through use of compliance points. These are dis
further in Section 4.2 and more detail can be found in the sector specific annexes,\\

S

3.4.1 Sensitivity of groundwater &Q

Elsewhere, where there is a potential risk to groundwater and specific receptors, we %i}gll

For a groundwater risk assessment, we need to know the aquifer natlon and whether
the site lies within an SPZ (see sections 1.4.5 and 1.4.6 for mq@s ormation).

3.4.2 Identifying specific receptors $®o

In evaluating the risks from the activity and de&g whether the activity can be permitted,
we also need to consider the potential impa% nearby specific receptors. Some of these

are given below:
x<Q

e Nature conservation sites n@%undwater dependent ecosystems (Special Area of
Conservation (SAC), Specé%rotection Area (SPA), Ramsar, Site of Special Scientific
Interest (SSSI), National,Natdre Reserve (NNR), Local Nature Reserve (LNR), Ancient
Woodland and Local e Site), ecological status and use of the relevant water
courses or wetIands@r example, SSS| wetland, salmonid fisheries, source of
agricultural or pubg water supply).

e Springs, Weﬁg'a d boreholes providing drinking water or water for agricultural and
industrial This should include any Private Water Supplies.

e Surfa ters that interact with groundwater.

2N

S ‘ﬁfemﬂc receptors can be present currently, but the risk assessment also needs to
C er the potential future use of groundwater. The evaluation of the potential future use
. @hould include a discussion with us of:

& e resource potential (yield and quality);
e planned exploitation;
¢ likelihood and feasibility of water resource development.
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3.5 Conceptual model

With the identification of a source-pathway-receptor you will need to develop a site
conceptual model.

In order to assess whether pollution would occur as a result of the activity, it is necessa (39
develop a conceptual model and an understanding of all the relationships between so r&g
pathways and receptors within their wider hydrogeological setting. \6(1/

The European Commission CIS Guidance Document 17 on the WFD CIS17 (@pean
Commission, 2007) sets out the key considerations for a conceptual hydrogeolegical model
(see Box 3.1). Further background reading in addition to the guidance pr %d in the
following sections is given in our “Guide to good practice for the develﬁnt of conceptual
models and the selection and application of mathematical models f»Q aminant transport
processes in the subsurface” (Environment Agency, 2001). 6

AN

Box 3.1 CIS guidance on conceptual models.p"

&

CIS17 (European Commission, 2007) notes that a @ ptual hydrogeological model should
aim to describe: b

“1. the physical and chemical nature of the @charge or source of contamination (installation
or contaminated part of the subsurfaceg@

2. the physical and chemical chara @ ics of the aquifer;

3. the subsurface processes, e.§. ditdtion and degradation, that act on the pollutant as it
moves down towards the wat le or moves within the groundwater flow;

4. the location of all the re rs and their relationships to groundwater flow; and

5. the environmental st rds (for water quality) that apply to the receptors and by which
harm can be measu{gs, as well as criteria for groundwater ecosystem.

N

rogeological model is therefore the schematisation of the key hydraulic,
and biological processes active in a groundwater body. This characterisation
r an understanding of the basic physical, chemical and biological processes
groundwater quality. As pollutants often travel through the unsaturated zone to
oundwater, the processes acting on pollutants in the unsaturated zone should also
Cluded where appropriate.”

A conceptual

O' o

[ Further information on developing conceptual models is available in our related guidance
(Environment Agency, 2001, 2002), in GP3 (Environment Agency (2006) and in CIS17
(European Commission, 2007).
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If necessary, any initial conceptual model should be updated and refined accordingly
throughout the assessment or ongoing activity as more site specific data becomes available

or parameters change. \
NO

Having collated and described the information on the activity’s source-pathway-receptor Q
pollutant linkages, the hydrogeological conceptual model should explain and illustrate ho
these all connect in terms of what happens between the point of discharge from the sqal/ (o]

identified receptors.
N\

One of the clearest ways of demonstrating the understanding of your hydroge@cal
conceptual model is to illustrate how water moves and the attenuating processés on an
annotated hydrogeological conceptual model plan / map and cross secti € Cross
section should be orientated in the direction of groundwater flow. Fig\f& gives an
example of a typical annotated hydrogeological conceptual model.&

Where there is continuing uncertainty on key pollutant Iink@e may have to make
conservative assumptions and be more precautionary in o sessment of the suitability of

your activity for permitting. 6
N
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Chapter 4 Risk Assessment Approach
o)

4.1 Introduction Q’\
Having described your activity and its setting, and developed a conceptual hydroge [

model (of where water from your discharge will go and the attenuating processes t

likely to occur), the source-pathway-receptor aspects and links of your activity 'Ihs@ e been

defined. The next step is to undertake the risk assessment itself. Our approag tiered risk
assessment is based on ‘Guidelines for environmental risk assessment an gement’

(Defra, 2011). $
2
4.2 Tiered approach ’\i.(\

complexity and site sensitivity we would expect m tailed information. This is why we
adopt a tiered approach to assessing the risks. é

N

Atiered approach is needed so that the co@;’time and effort in undertaking a risk
assessment are proportional to the eff measures required to make the risks from an

activity acceptable. The three tiersg@

Some activities will be low risk and will normally b@th by us. With increasing

Tier 1. Qualitative risk scree@ihg (QRS)
Tier 2. Generic quantita% isk assessment (GQRA)
Tier 3. Detailed quanti@ive risk assessment (DQRA)
X2
The tiered appr. to risk assessment should ensure that the effort required is consistent
with the com y of your activity and its setting, uncertainties, the potential risks to

groundw nd the consequences of polluting groundwater (and affecting other receptors).
The as ent should be as simple as these factors allow and summarised in the

conﬁwal model.

. he location of the compliance points (Section 4.6) for the activity will also significantly affect
\Q\ e effort involved in the risk assessment. For example, if you can demonstrate a low risk of
a chemical passing through the soil, such that you would achieve compliance with the risk
assessment criteria then detailed quantification of the risks for movement of that particular
chemical through underlying layers will be unnecessary.

If conservative assumptions have been made about some aspect(s) of the activity or its
setting, then the initial assessment of risks may be unsatisfactory. This then either leads to
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revising assumptions on (stricter) operational control, more data collection or more detailed
(less conservative) risk assessment. Some iteration of the risk assessment is therefore

. \@

Even for the same type of activity, the effort will increase if groundwater is sensitive or the
consequences of pollution are serious.

Figure 4.1 Our approach to tiered risk assessment based on ‘Guidelines for enwro@
risk assessment and management (Defra, 2011)

Stages within each tier of
Risk Assessment

Hazard Identification

Risk Prioritisation| Y Tier 1 Risk Screenma *
m— N
‘ . Tier 2 (renenc Quan e

Risk %\\e\\nm
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Technology

\ "
Sc Issues | Management
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4.3 Qualitative risk screening (and prioritisation)

Quialitative risk screening helps work out whether the activity needs more detailed Q)\
assessment and if it does, what the most important aspects for further evaluation (risk

prioritisation) are. \(LQ

As specified earlier, in certain cases we will carry out the initial risk screening procéél’
you. In all other groundwater activity cases, you will need to include a risk scre tion
in the risk assessment, which considers factors such as those set out in Box A\ ualitative
risk screening should be carried out by appropriately qualified persons. Q

Box 4.1 Examples of Factors as basis of risk s@éﬁlng

From a qualitative assessment of the site, can the discharg@ghown to be acceptable
based on one or more of the following?

e The discharge has concentrations of hazardo tances in accordance with what
is discussed in Chapter 2 or the natural bac&&d level in groundwater (whichever
is the higher concentration). q

e The discharge has concentrations of azardous pollutants less than the relevant

environmental standard or natural b@(ground level applicable to the receiving
groundwater.

e The presence of unproduct &1 or unproductive bedrock strata (there are no
aquifers present or near o tivity) and remoteness from surface waters means
that risk to any identifieésoundwater fed receptor is very low.

e The volume or hydrgulic loading rate of the discharge is very small such that only
minimal dilution 'ﬁﬁerlying groundwater will be required to avoid pollution by non-
hazardous po ut

N
S

The outpu{(& the risk screening assessment should be:

. ication of the level of risk assessment to be used;

rioritisation of the more important source-pathway-receptor linkages for further (simple
% or complex risk assessment) evaluation (if appropriate).

& Further guidance on deciding whether simple or complex risk assessment will be appropriate
for your activity and its setting is set out in the sections below. It is recommended that

suitably qualified persons undertake more complex risk assessments on your behalf.

4.3.1 Scoping calculations
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The potential risks to a receptor can be evaluated, at least initially as part of a qualitative risk
assessment, by carrying out some basic calculations. Using conservative, or well-supported,

data inputs, these scoping calculations may be sufficient to demonstrate the risk to the

receptor(s) is acceptably low. We recommend that you make these calculations, before Q)\
undertaking more complex calculations or modelling because they: '\

e may be adequate for a qualitative risk assessments and negate the need for furthe(]il/
calculations or modelling in a more complex risk assessment; \Q

N

e are transparent in demonstrating the key factors affecting risks;

e are straightforward to audit / check; \Q
e provide an indication of what more complex calculations or probabilwodelling should
produce.

Our recommended basic scoping calculations are set out in the&@m panying sector
specific guidance (see Figure B).. S\

To save unnecessary effort, we recommend you unde& your calculations in the following
order and only move to the next stage for a selecte$ stance when you have checked if

the factor or combined factor would not reduce the tdncentration of hazardous substances
and non-hazardous pollutants to acceptable c trations:

Calculate the dilution factor for the disg@e diluted by groundwater flowing in the mixing
zone beneath the site. &b

Calculate the attenuation factr&v each of your selected substances for downwards
movement from your dischag%e o the point of arrival in groundwater beneath the site. It will
often be sensible to calcu@ separate attenuation factors for movement through different
layers (for example, soiI@ift, unsaturated bedrock) where these have different properties
and where confideng@-n their properties varies due to data availability.

N
o)

4.4 G@(r\ic quantitative risk assessment

O
O
AQneric quantitative risk assessment (Tier 2) should be carried out when the previous
‘\c,gualitative risk screening (Tier 1) is insufficient for us to make an informed decision on the
\Q risk posed by the site. This approach can be used when the potential source, pathway and

& receptor terms can be defined with sufficient certainty as to be confidently represented by

conservative assumptions. This includes activities where the source can be well defined and

the known properties of the soil are sufficient to reduce risks to underlying groundwater to

low regardless of uncertainties in the thicknesses and properties of underlying strata.
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Basic quantitative risk assessments will typically use conservative assumptions as input
values to relatively simple scoping calculations of, for example, dilution, unretarded and
retarded travel time, and attenuation factor.

If the receptor has been agreed with us to be at some lateral distance from your discharge, Q)\
rather than the groundwater resource beneath your site, then calculate the attenuation facto '\
for lateral movement to this receptor. \(l/

These calculations can easily be done in a spreadsheet such as Microsoft Excel. T@(L
approach allows you to test the sensitivity of the predicted risk to changing |nput and
can therefore be used for sensitivity analysis (see Section 4.10). If you have p such a
spreadsheet, we will typically ask you to provide us with an electronic copy ofk

spreadsheet to allow us to check your approach and undertake our own sgasitivity analysis

>
S
®6

4.5 Detailed quantitative risk assessment $\

Detailed quantitative assessments should be carried ere it is clear that there are
definite source-pathway-receptor linkages in partic where:

e The site setting is sensitive —for exarzé,\on permeable strata (such as Principal or
Secondary A Aquifers), within an SPgo lose to sensitive surface water bodies;

e The uncertainty in aspects of th ce, pathway and receptor terms cannot be
overcome using conservative ptions, because those assumptions lead to an
unsatisfactory outcome in te‘Qs of risks to groundwater.

A detailed quantitative risl@sessment will typically use a probabilistic approach to assess
the impact of uncertaint@in input data (often being provided by site investigations). They
may also be needec%@n’;ere the quantity and quality of your activity’s discharge may change
significantly throuqtl e (as is the case with non-inert landfills).

45.1 @ater properties

F@nore detailed quantitative risk assessment we will need:

N\
&Q e the hydraulic gradient in the direction of groundwater flow (and whether this changes
seasonally or is affected by your discharge);

e the cross flow width of your discharge, (the width of the area over which your discharge
occurs measured perpendicular to the direction of groundwater flow);

e the saturated thickness over which groundwater flows laterally;
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e the mixing zone depth over which any pollutants from your discharge are diluted;
e the hydraulic conductivity (permeability) and effective porosity of the aquifer;

e the groundwater flow rate in the mixing zone, calculated as the product of the hydraulic
gradient, cross flow width, mixing zone depth and hydraulic conductivity.

e the groundwater flow velocity for water moving from beneath your site, calculated as the

porosity.

\O

product of the hydraulic gradient and hydraulic conductivity divided by the effective (19

&

4.5.2 Attenuation processes and dilution \Q

Once the way water moves down to the water table and then away frong%? discharge has
been understood, then the natural processes that could reduce the ¢ tration of
hazardous substances and non-hazardous pollutants need to be ined. Examination of
these processes fulfils the legislative requirement (see Appendi to examine “the
possible purifying powers of the soil and subsoil” (Appendix %.

Many of these processes affect different substances t rent extents and also vary
between different soils and substrata and different s (for example, in the hyporheic
zone around streams and rivers). This part of the risk assessment therefore needs to focus
on the main processes that will affect the sub in the discharge as the discharged
water migrates down and laterally beneath ischarge area. Processes that the risk
assessment could consider include:

e Physical processes such as v&ation, filtration, dispersion, dilution;

e Chemical processes such recipitation, sorption, retardation, oxidation, reduction,
hydrolysis; \
e Biological processﬁbbh as nitrification, biodegradation.

It is important to Dq}that although physical and chemical processes may occur throughout
the movement e discharged water, biological activity and processes become much less
significan’&ﬁu the soil zone and away from the hyporheic zone.

o

4§7robabilistic calculations

&)

The simplest form of probabilistic calculation of risks is to use a range of pessimistic, likely
and optimistic input values in scoping calculations to illustrate what the outcome might be
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under the combination of these. Getting an acceptable result with all pessimistic values
combined®, suggests a low risk; getting an unacceptable result with all optimistic values,

suggests a very high risk that will not be reduced without risk management. A mixture of
answers suggests you need to do probabilistic calculations. \

N

Probabilistic calculations use ranges of realistic input values, with an informed assumptlon
the distribution (e.g. normal, log normal) of values within the range, to produce a dlstrlbu

of output values. We have produced guidance (Environment Agency, 2001) on aSS|g l\
distributions to uncertain parameters. \

Probabilistic calculations can be set up by using add-ins to spreadsheets suc the Crystal
Ball™ add in Microsoft Excel, but we have also developed probabilistic too QL se with
some activities. Our supporting sector specific annexes give further advi n probabilistic
tools suitable for those activities. Some commercial organisations ha so developed risk
assessment models using the same principles. &

In terms of judging the acceptability of the range of output vaI produced by this approach,
we will normally expect the 95th percentile concentration t et acceptable concentrations.
This means that the concentration predicted in 95% of a Iculations / model runs, which
use sensible and justified ranges of input data and h \@ sound underpinning
hydrogeological conceptual model, should be low n an agreed target concentration. In
sensitive settings, we may be more precautionaggz\and require a higher percentile value (for
example, the 99th percentile) to be acceptabIQ

x<Q
4.5.4 Further reading s\b(b

General Guidance \O

Guidance on the assess@l and monitoring of natural attenuation of contaminants in
groundwater. R&D Publication 95, Environment Agency, 2000.

The Effects of C niég?nant Concentration on the Potential for Natural Attenuation. R&D
Report P2-228/$\£nvironment Agency, 2002a.

Groundwate @ ace water interactions in the hyporheic zone, Science Report
SCOBO15®1 Environment Agency, 2005a, ISBN 1844324257

té%ce -Specific Guidance

lew of ammonium attenuation in soil and groundwater, NGWCLC report NC/02/49,
\%nwronment Agency, 2003a, ISBN: 1 84432 110 1.

;QQ Attenuation of mecoprop in the subsurface. Report NC/03/12, Environment Agency, 2004.

8 Some parameters are interdependent which means that combined use of their pessimistic values is unrealistic.
An example of this is the combination of a high hydraulic gradient and high hydraulic conductivity as together they
suggest very high rates of groundwater flow. Some parameters (e.g. hydraulic gradient and hydraulic
conductivity) also have opposite effects on the outcome of dilution and attenuation factors.
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Attenuation of nitrate in the subsurface environment. Science Report SC030155/SR2,
Environment Agency, 2005b, ISBN: 1844324265.

Attenuation of mine pollutants in the hyporheic zone, Science Report: SC030155/SR6,
Environment Agency, 2006b, ISBN: 1844325709.

Fate and Transport Modelling Guidance '\

Guidance on the Assessment and Interrogation of Subsurface Analytical Contaminant Fa\gl/
and Transport Models, NGCLC report NC/99/38/1, Environment Agency, 2001a, ISB (l/
1857 05486 5. (Note there are two other related volumes).

Guide to Good Practice for the Development of Conceptual Models and the Se ql\on\and

Application of Mathematical Models of Contaminant Transport Processes in t bsurface.
NGWCLC report NC/99/38/2. Environment Agency, 2001b
Remedial Targets Methodology — Hydrogeological Risk Assessment for, Contamination,

Product Code GEHOO0706BLEQ-E-E, Environment Agency, 2006. &(b,
S’\\\Q
4.6 Compliance points S
R&JS is an important part of the risk
effort and costs involved. Compliance

Choosing compliance points and agreeing thes
assessment process and can significantly affe
points can be located at a number of differe nts between the source and the identified
receptor(s). Their purpose is to define a elled or real monitoring) point where, if a
compliance value is achieved, the rece&@s) will be protected.

o

More information on compliancéQomts is given in the sector specific annexes.

Compliance point monit@}and requisite surveillance, compliance values and limit values
are discussed further inYAnpendix A1 and further discussion on compliance points is provided
in CIS17 (Europear\%mmission, 2007).

N
o)

4.7 Sls&(t;nces to model
O

O

The'risk assessment needs to focus its effort on those substances in the discharge that are
‘\%mst likely to have an effect on groundwater or associated sensitive receptors. For some
/<Q activities there is likely to be a single substance on which the risk assessment should focus.
On others, there may be a range of substances (for example, in treated sewage effluent)
that can be represented by a few constituent substances. Other discharges may contain a
large number of potentially polluting substances and will typically require a more complex risk
assessment and potentially the use of site specific data (such as landfill).
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The risk assessment for the activity needs to include a section on how it has been decided

which substances are to be modelled. The supporting annexes give further advice on this for
specific activities, but in general both hazardous substances and non-hazardous pollutants

should be selected for modelling based on the following criteria: Q)\

e High concentration of hazardous substances compared to Minimum Reporting Valu@

and background concentrations in groundwater; (l/
e High concentration of non-hazardous pollutants compared to the appropriate \@er
Quality Standards '\

N

From these two groups, those substances that, during the discharged wat movement
down through the subsurface soils, rocks and strata, are:

e least likely to be attenuated (and could be used as a markege@‘\ance in monitoring);
and

e attenuated by different mechanisms (for example, the m&l cadmium being attenuated
by sorption / precipitation or a pesticide being atter}bﬁgd by sorption and

biodegradation). $

&

4.8 Lifecycle phases and SC?\'@I’IOS to assess

All risk assessments need to co&g or evaluate the potential effects on groundwater
throughout the ‘life’ of the activty

N

For many activities, the @c arge will only occur during operation, and this usually means
that a single risk assgssment scenario is appropriate. There may, however, be occasions
when the activity'g setting changes, such as groundwater levels rise as a result of cessation
of dewatering aQN ies in a nearby mine or excavation. [f such a change in setting is
reasonable, tlién"a second scenario should be assessed to check if the discharge will also be
safe unde@se changed circumstances.

N

F @1er activities (particularly landfill, where the discharge occurs as a result of leaching of
sQli wastes), the discharge will continue long after the operational period. In the time
llowing operation, the discharge rate may change as a result of deterioration of barrier and
\Q\ collection systems. However, the quality of the discharge may improve with time. Where
such activities have planned / anticipated phases of operation and aftercare, or the discharge
may change as a result of deterioration in an irreplaceable barrier or control system, then
scenarios reflecting these different lifecycle phases need to be modelled.
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The supporting sector specific annexes to this document provide further guidance on life
cycle phases and scenarios to assess for specific activities. The risk assessment for your
site needs to include a section on how you have decided on the scenarios to assess if they
are applicable.

4.9 Uncertainties
Qv

4.9.1 Uncertainty defined Q'\\
As described in GP3 Part 2 (Environment Agency, 2006) ‘uncertainty is sure of how far
the result of an assessment is likely to be from the actual situation. D with uncertainty

process. Analysing the sources and magnitudes of uncertainties elp to focus
discussion, identify gaps in our knowledge and support deCISL king.’

&\

is an important part of risk assessment and management. It affect & ages of the risk

4.9.2 Source of uncertainties $(b

There are uncertainties in many of the data i hat feed into a risk assessment, but
uncertainties in some parameters have a bi effect on the outcome than others.

Uncertainties in data inputs in terrgg"

¢ whether the activity can be@ntrolled as well as predicted,;
e the quality and of the hat has been generated;
e whether conser\%/gssumptlons for data are valid;

e uncertainties hydrogeological conceptual model (do we really understand what will

happen to t ntaminants in your discharge?);
e uncertaj in the ability of science to simulate natural processes through the use of
mat tical expressions (this is not your problem, but something to keep in mind); if we

ar confident in your hydrogeological conceptual model we will take a precautionary
6&&mch to your application for a permit.

4.10 Sensitivity analysis

Sensitivity analysis is an important part of risk assessment as it helps identify the most
important factors affecting the outcome and consequently allows variability in these factors to
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be better constrained or controlled through permit conditions. Some parameters and their
input values have a much bigger influence on the predicted effect of the discharge / activity
on groundwater and related receptors.

As part of the risk assessment for your site, we require: '\Q)\

e Adiscussion / appraisal of the key uncertainties in the risk assessment that may aff &(1/
the predicted outcome. (i/

e Asensitivity analysis section discussing / illustrating how the predicted effect Q
groundwater (or associated receptors) may change if more pessimistic (co@ tive)
than likely input values are used.

This is an essential part of a DQRA. $
4
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Chapter 5 Additional information
5.1 Sources of information including site investigation \(LQ

required to inform the risk assessment. Carrying out site investigation will nor your
responsibility and most often through use of consultants or contractors. Site i%rng gation
may include soil and water sampling, the excavation of trial pits and / or theqri ,
construction, testing and sampling of boreholes. The cost of site inveétﬁ can be

For some activities, site investigation will be required to collect the necessary inf n
vl

significant, so we recommend that you contact us with your plans. W y feel the plans
are inadequate, excessive or the works themselves (for example, 8& ing of boreholes
through contaminated soils) may pose a risk to groundwater. \Q

S’\\
5.2 Reporting $@(O

Reporting on groundwater risk assessments @ge achieved in a number of ways:

o

e Arisk screening / scoring form c ed and placed on file by us (where we have said
that we will carry out the risk a ment on your behalf).

e Achapterina groundwate@ assessment report.

e Aseparate report that i9do Be used in conjunction with an underpinning activity and site
setting report. An ex e of this is a report based on our Hydrogeological Risk
Assessment (HRA) keport template designed for use in permit applications for landfill.

AS
Common to ea@f these is the need for transparent justifications or calculations.

5§§§k management

so\%nce the risk assessment is complete, the next step is to identify and evaluate options for

risk management such as pre-treating the source material, enhancing the engineering
measures (for example, a different landfill liner) or tightening the operational and aftercare
controls.

Risk management also includes reducing the likelihood and / or consequences of accidents.
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5.4 Accidents and their consequences

Please also refer to HI Environmental Risk Assessment: Annex C. In addition to your risk }\Q)\
assessment considering the potential effect of your activity on groundwater and related Q
receptors under normal / planned operation, we also want to understand the potential (1/
consequences of any plausible accidents. Q(l>

Accidents are considered to be unintentional incidents that could reasonably o Nhich
are unforeseeable at their time of occurrence. However, with adequate foresi mesign and
mitigation (preventative measures), they can normally be avoided. Q

Where the consequences of plausible accidents are serious, effort \e Id be made to
mitigate the chance of such accidents happening and /or the cons@ nces should they
happen. This is part of risk management. .

N

We would expect a section in the risk assessment for yogactivity that describes possible
accidents (that could affect risks to groundwater) an consequences in terms of
groundwater pollution.

>

5.5 Linking risk assessmen ermit conditions

O

Assuming the risk assessmenﬁsyour activity and its setting has demonstrated an
acceptable outcome, then tg erisure that outcome is sustained during the operation (and
aftercare) of your activity ite, we will normally set conditions in your permit. We could
typically set permit con(@ns on aspects such as:

N
o discharger \quality, timing, location;
e enginee '@measures (such as thickness of landfill liner)
e oper al controls (such as maintenance of leachate levels)

° @p iance values and limit values.

.\Gjﬂonitoring requirements are discussed in Appendix A1
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List of abbreviations

EPR Environmental Permitting Regulations

EQS Environmental Quality Standard

GP3 Groundwater Protection: Policy and Practice fa “
GWDD Groundwater Daughter Directive \(‘\'V
LNR Local Nature Reserve ,\'\
MRV Minimum Reporting Value \\)
NNR National Nature Reserve \0 -
SAC Special Area of Conservation A@ ]

SPA Special Protection Area X&U

SPZ Source Protection Zone (groundwater) R \‘\J'

Sssi Site of Special Scientific Interest o\

STW Sewage Treatment Works a,\

WFD Water Framework Directive A\(DJ

WQsS Water Quality Standards ;Q‘

AF Attenuation Factor Q\)

BGS British Geological Survey (b'

BOD Biological oxygen dem

BS British Standard

COD Chemical oxygef\demand

DF Dilution Factor

DQRA Detailed ﬁkﬂtitative Risk Assessment

DWF Dry er Flow

DWS F1 if1g Water Standard

EPR stronmental Permitting Regulations

EQS @%nvironmental Quality Standard

%%5(’0
I

S %OD
&‘{\\ MRV
PPG
PTP
RS
S-P-R

Groundwater Protection: Policy and Practice
Generic Quantitative Risk Assessment

Irish Environmental Protection Agency

Limit of Detection

Minimum Reporting Value

Pollution Prevention Guidelines

Package Treatment Plant

Risk Screening

Source-Pathway-Receptor
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SPz Source Protection Zone

STW Sewage Treatment Works
SuDS Sustainable Drainage Systems '\®
UWWTD Urban Waste Water Treatment Directive Q
WFD Water Framework Directive \(l/
WIA Water Industry Act 1991 \Q(l/
N
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Glossary

Aquifer

Attenuation

Biodegradation

Compliance point

Compliance value

Conceptual model

A subsurface layer or layers of rock or other geological strata of
sufficient porosity and permeability to allow either a significant fl
of groundwater or the abstraction of significant quantities of \
groundwater (WFD, 2000).

A decrease in contaminant concentration or flux througi)\\Q
biological, chemical and physical processes, individ orin
combination (e.g. dispersion, precipitation, ion exch ,
biodegradation, oxidation, reduction). See als@lral

\O

attenuation”.

The breakdown of a substance or chemi@@ biological
organisms, usually bacteria. \\S\

A suitable point along the contam @t pathway between the
source and a receptor at which.yot*set a compliance value. The
compliance point may be a vigtdal point (for the purpose of
predictive assessments) ay be a physical monitoring point
such as a borehole. In,sOme cases the compliance point may be
the receptor itself. rb

The concentratior@‘a substance at the compliance point that

should not b eeded. Depending on the level of assessment, a
complia e may take account of some or all of the dilution
and atte n processes along the contaminant pathway to the
receprer(s).

rogeological) system is believed to behave based on
ualitative analysis of field data. A quantitative conceptual model

g’su;mplified representation or working description of how the real

’\% includes preliminary calculations for the key processes.

Contamination(\

contamin%@

Declifing source
t

\Gyilution

Dilution factor

Discernible
Discharge

H1 Annex J Groundwater
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The introduction of any substance to water at a concentration
exceeding the baseline concentration. A contaminant is any such
substance.

The predicted long term reduction in the concentration of
substances leaching out of solid wastes.

Reduction in concentration brought about by mixing (typically with
water).

The amount of dilution of the discharge by groundwater flow,
calculated from the ratio of groundwater below the drainage field
and the discharge to the drainage field.

The GWDD states that all measures necessary to prevent the
input of any hazardous substance into groundwater must be
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Discharge

Dispersion

Down-gradient

Dual porosity flow

Effective porosity

Effective rainfall

Groundwater

Groundwater activity

Groundwater flow
rate

Groundwater flow

velocity ’\%

Groundwate%s\&
assessme
Hazard

Slgéﬁ)ces

\Hydraulic
conductivity
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taken. One of the criteria that defines “Prevent” is that the

substance being discharged is not discernible in comparison to

either the natural background concentration of groundwater or a

minimum reporting value (usually the limit of detection or other \
value prescribed by legislation) if this is at a higher concentration. '\Q)

W
Irregular spreading of solutes due to heterogeneities in }‘9(1/

groundwater systems at pore-grain scale (microscopic rsion)
or at field scale (macroscopic dispersion).

In the direction of decreasing water level (in grou.@w\afer this is
following the hydraulic gradient)..

Arelease of effluent to the ground surface or to an infiltration
system or directly to groundwater via a borehole, etc.

A combination of intergranular and fract &/

can travel in a rock or sediment di by the total volume of the

The volume of the void spaces tr@% hich water or other fluids
rock or sediment.

The amount of precipitatio @'rnfall, snow, etc.) available for
recharge following Iosses&e to evapotranspiration (evaporation
and transpiration)

All water below thé\rface of the ground in the saturation zone
and in direct c@a t with the ground or subsoil.

See App 5

The S@ndwater flow rate in the mixing zone is the product of the
hydrauiic gradient, cross flow width, mixing zone depth and
ulic conductivity.

Q‘he product of the hydraulic gradient and hydraulic conductivity

divided by the effective porosity.

Arisk assessment aimed at protecting groundwater. Also referred
to as a hydrogeological risk assessment.

Defined in the WFD as: “substances or groups of substances that
are toxic, persistent and liable to bio-accumulate, and other
substances or groups of substances which give rise to an
equivalent level of concern.”

A coefficient of proportionality describing the rate at which a fluid
can move through a medium. The density and kinematic viscosity
of the fluid affect the hydraulic conductivity, so that this parameter
is dependent on the fluid as well as the medium. Hydraulic
conductivity is an expression of the rate of flow of a given fluid
through unit area and thickness of the medium, under unit
differential pressure at a given temperature. (See also
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Hydraulic gradient

Hydrogeological
conceptual model

Hydrolysis

Hyporheic zone

Infiltration

Infiltration system

Karst (or karstic)

Limit value

Minimum Reporting

Value (MRV)

“permeability”).

The change in total head (of water) with distance in a given
direction. The direction is that which yields a maximum rate of
decrease in head.

A simplified representation or working description of how the rea Q
(hydrogeological) system is believed to behave based on ).1/
qualitative analysis of field data. A quantitative conceptual m@
includes preliminary calculations for the key processes.

Chemical decomposition in which a compound is spI@other
compounds by reacting with water.

Zone beneath and adjacent to a river or strea@%re
groundwater and surface water mix. @

The amount of effective rainfall (minus& noff) that infiltrates

the soil. \

oS

An infiltration system is defined 6297:2007(+A1:2008) as “a
series of infiltration pipes, pla in either single trenches or one
large bed, used to disch%ﬁent in such a way that it
percolates into the dispo rea”

Typically a limesto
fissures and cav
environments.®

ain characterised by sinkholes, ravines,
tems. Can be used to describe all similar

Acom pliﬁvalue specifically set in your activity’s discharge
such tha is exceeded, the receptor will be at risk of being
pollué‘

@vlowest concentration of a substance that is reported in the

ults of an analysis. It is not necessarily the detection limit.

Moisture content ’\% Ratio between the mass of water present in a sample and the dry

O
Natural awtlon
00

N azardous
p tant

&\é\ Pathway

Permeability
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mass of the solid (usually expressed as % weight)

Natural processes that, without human intervention, reduce the
concentration, mass, flux or toxicity of contaminants in
groundwater and surface water.

Any substance capable of causing pollution that has not been
classified as a hazardous substance.

The route along which a particle of water, substance or
contaminant moves through the environment e.g. the route
contaminants are transported between the source of landfill
leachate and a water receptor.

A measure of the rate at which a fluid will move through a
medium. The permeability of a medium is independent of the
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properties of the fluid. See also “hydraulic conductivity”.

Pollutant Defined in the WFD as “any substance liable to cause pollution, in
particular those listed in Annex VIII [of the WFD]". \
Pollution Defined in EPR (2010) in relation to a water discharge or Q)

groundwater activity as: “the direct or indirect introduction, as a
result of human activity, of substances or heat into the air, wate@
land which may be harmful to human health or the quality of
aquatic ecosystems or terrestrial ecosystems directly de '

on aquatic ecosystems, which result in damage to mateh

property, or which impair or interfere with amenities Qher
legitimate uses of the environment.” Q\

Porosity The ratio of the volume of void spaces in a roc@' sediment to the
total volume of the rock or sediment. (b.

Potable water Water of suitable quality for drinking. 6

Principal Aquifer Geological strata that exhibit higdhﬁgranular and/or fracture
permeability. They usually provi igh level of water storage.

They may support water sup, nd/or river base flow on a
strategic scale. Principal rs equate in most cases to aquifers
previously designated $ jor aquifer.

e

Receptor An entity/organism Qe rial property or any existing or potential
active or passive @ of water that is being or could be harmed by
a potential p @nt, including groundwater or surface water

resources, nity uses or abstraction points.

Recharge The a OQ of water added to the groundwater system by natural
or ariiicial processes.

Retardation @‘éasure of the reduction in solute velocity relative to the

Oelocity of the flowing groundwater caused by processes such as

. \% adsorption.

Risk Q\' A quantitative or qualitative combination of the probability of a
@ defined hazard causing an adverse consequence at a receptor,
(Q and the magnitude of that consequence.
Risk f}ésment The process of identifying and quantifying a risk, and assessing
O the significance of that risk in relation to other risks.
Sgrated zone The zone in which the voids of the rock or soil are filled with water

at a pressure greater than atmospheric. The water table is the top
of the saturated zone in an unconfined groundwater system. In
general, flow on a macro scale is horizontal and typically faster
than for unsaturated zone flow. Flow rates between different types
of strata vary over several orders of magnitude.

Secondary Aquifer These include a wide range of geological strata with a
correspondingly wide range of permeability and storage.:
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Sensitivity analysis An analysis focusing on the effects of uncertainties in data inputs
and assumptions used in the conceptual model and risk
assessment illustrating how the predicted effect on groundwater

(or associated receptors) may change if more conservative than \
likely input values are used. '\Q)
Sewage effluent Generally applies to the liquid effluent generated from raw sewag&

sewage effluent may have distinct characteristics that pro

treatment from domestic properties. Non-domestic sources OE \
higher or lower strength effluent. Compare trade effluent.

Sorption Absorption and adsorption considered jointly. Q
Source For permitting purposes, the source is the groun@ter activity.
Source-Pathway- A viable pollutant linkage.

Receptor \(b'

Source Protection SPZ1 Inner Protection Zone — 50 da%r%/el time from any point
Zones below the water table to the sour@ is zone has a minimum
radius of 50 metres around the sou¥ce.

SPZ2 Outer Protection Zo 00 day travel time from a point
below the water table. Thisi2one has a minimum radius of 250 or
500 metres around th%purce depending on the size of the
abstraction. Q

SPZ3 — Sources£atchment Protection Zone (also referred to as
Zone or total catchment) — the area around a
hich all groundwater recharge is presumed to be
at the source.

=2
@
o
>
Q

Unproductive Strata T sgare geological strata with low permeability that have
gible significance for water supply or river base flow (formerly
(Opart of the Non-Aquifers).

Unsaturated zone’\% The zone between the land surface and the water table. The pore
Q space contains water at less than atmospheric pressure, as well
@ as air and other gases. Saturated bodies, such as perched
(Q groundwater may exist in the unsaturated zone. Also called the
0 vadose zone.

U -é&ient In the direction of increasing hydraulic head (i.e. in groundwater
8 this is moving up the hydraulic gradient).

’\Gdaolatilisation Change in state of contaminants dissolved in groundwater
\Q (aqueous state) into the vapour phase (gas state).

Water table The upper surface of an area filled with groundwater, separating
the unsaturated zone from the saturated zone.
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Appendix Al Monitoring
Al.1 Purpose of this section

With a robust’ hydrogeological conceptual model in place and a risk assessment that '\Q)
indicates an acceptable potential effect of the activity on groundwater (and associated Q
receptors), the last part of the assessment is to check if your activity and its effect can P,i/\(l/

adequately monitored. Q

This appendix provides broad guidance on the objectives of this monitoring, th@t}ects of
your activity that need to be monitored, whether compliance points including Q\Qﬁ dwater
and other water based receptors need to be monitored, and if so how. W the term
requisite surveillance of groundwater to describe monitoring of groun@ewhere and

when we feel this is necessary. &(b'

Each of the sector specific annexes provides more detailed gt@ce on monitoring relevant
to those activities, but this section discusses the main them

&

Al.2 Objectives for monitoring b

Monitoring of the activity and where approp@e its effect on groundwater and related
receptors is a crucial element of the rigk\i&sessment process as it:

e Checks and records whetheg{hgctivity is being operated within the limits assumed in
the risk assessment. O

e Checks whether envé?\ental conditions around the site have changed outside those
assumed in the risk ssment (the most common example of this being measurement
of groundwater lexels that have been used as the basis for an assumed thickness of
unsaturated ;{l:‘e. nd to determine the hydraulic gradient and groundwater flow
direction).

Qﬂether risk management options have been put in place and if so whether
eeting their aims.

alidate the risk assessment outputs by checking the actual effect on groundwater
the wider environment remains acceptable by monitoring compliance points.

*

\G"a\/e set out the regulatory requirements for groundwater risk assessment in Appendix A5 and
\Q re-iterate here that an environmental permit may only be granted if we have checked that the
groundwater (and, in particular, its quality) will undergo the requisite surveillance.

° Robust but also fit for purpose — different levels of understanding will be required for simple and complex
activities in simple or complex hydrogeological settings.
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Al1.3 More detailed guidance on monitoring

Further guidance on monitoring of specific activities is provided in the supporting sector
specific annexes and in the generally applicable guidance is given below:

Guidance on monitoring of landfill leachate, groundwater and surface water (Environment Q
Agency, February 2003b). é(\l/

Guidance on the design and installation of groundwater quality monitoring points, Scie%
Report SC020093. Environment Agency January 2006a, ISBN: 1844325342. \9

Guidance on the assessment and monitoring of natural attenuation of contami [
groundwater. R&D Publication 95, Environment Agency, 2000. \

$(\

Al.4 Monitoring of the activity &(b'

We need to make sure that, if permitted, the activity is carrie ’&/ithin any limits assumed
in the risk assessment. The risk assessment for the activit ould therefore set out which
aspects you will monitor and how you will record and regﬁ monitoring information to us. We

will review these proposals and, if we grant you a per. ill include conditions in your
permit on these aspects.

>

Al.5 Frequency of monitoring @

of the discharge (such as the e, substance, concentration / dilution, etc.) can be and
should be recorded on the dat that event.

)

Where the activity wi hg a continuous discharge, however, such as leakage of leachate
from the base of a ill, continuous monitoring is not usually practicable and so your risk

o set out and justify the frequency (for example, weekly, monthly, etc.)

. The frequency of monitoring should be linked to the expected variability in
ity of your discharge, or the factors (for example, the level of leachate above

For infrequent activities, such ag déosal of waste sheep dip to land, all the relevant details

&\6\%1.6 Records and reporting

We will require that records are kept. For some activities, the records may be as simple as
an entry in a log book, but for others monitoring data will need to be stored electronically,
often in databases, to allow easier reporting and review.
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If your permit application is successful, we will set conditions in your permit on record
keeping as we want to ensure that records are made promptly, legibly, are readily accessible
and stored safely for our inspection at a future date or are submitted to us routinely for
review.

O

Al.7 Monitoring of groundwater levels (19

Unlike most other aspects of the site setting, groundwater levels will change seaso %%d
their variation can sometimes help understand changes in groundwater quality. '\(ndwater
levels affect the thickness of unsaturated zone and the slope and direction of aydraulic
gradient. Where groundwater levels affect the outcome of your risk assessment,you should
set out your proposals to monitor them in terms of location, frequency an hod.

i @'o define a gradient
this gradient changes

A minimum of three monitoring points in triangular formation is req
and routine monitoring of each of these will allow a check on w
from that assumed in your risk assessment. Where the geol nd hydrogeology beneath
your site is complex, with groundwater present in two or m parated layers, then this
minimum system of monitoring will be required in each I%zr. Additional monitoring points
are likely to be required if your site is complex. @

O

Al1.8 Compliance point monitoring and@isite surveillance

We have discussed compliance po'n&%ﬂd their importance in risk assessment in
Section 4.6. &6

Some compliance points a B\tlgeoretical or conceptual only as they cannot be physically
monitored, at least realiz'ﬁ‘yy. For example, it is technically very difficult to monitor the
quality of water arrivin he water table (a compliance point), yet the risk assessment
needs to demonstn\éwat entry of hazardous substances into groundwater will be
prevented. \

Itis feasib@ monitor the quality of any discharge and in a borehole (or spring) after the
attenua% ischarge has mixed with groundwater flowing beneath your site. We can also
monj @ e quality of water in a stream receiving discharge of groundwater if that stream is
d&d to be the main receptor or supplies water to the main receptor (such as a wetland or
absiraction). At some of these monitoring points, we can check if, for example, the entry of a

azardous substance into groundwater has been prevented to the extent that it is not
discernible in an analysis of sampled water.

Due to costs, and practical considerations, installing boreholes for monitoring groundwater
will not always be feasible, and so this means compliance point monitoring may need to be at
a point beneath the site where you or we can easily check that things are happening as
envisaged in your risk assessment. An example of this is checking that waste sheep dip
chemicals do not move beneath the base of the soil layer by sampling and testing soils.
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Your risk assessment needs to set out which compliance points can be monitored, the
compliance values (or if it is your activity’s discharge, the limit values that have been derived
from your assessment and the frequency that you propose to undertake this compliance

monitoring.
\O

A1.8.1 Compliance values and limit values \(I/Q

Compliance values and limit values are outputs from your risk assessment, in that t
assessment should work out, for example, what the concentration of a substance& uld be
in the discharge (the limit value) and in a borehole at the down-gradient edge c@)u activity
(a compliance value) to ensure the risks to the identified receptors are accept&b\.

The compliance value at a receptor is the relevant MRV, WQS or back&&nd concentration

that needs to be achieved to prevent pollution of that receptor. Compliance values at
compliance points between your source and the receptor shoul re that the receptor is
protected to the same extent. 2N

S
A limit value is a compliance value specifically set in t@@@tivity’s discharge such that if it is
exceeded, the receptor will be at risk of being polluﬁ

Further guidance on compliance and limit vahfé provided in CIS17 (European
Commission, 2007

2
>

Al1.9 Requisitesurveillanceq{ oundwater

O

Where risks have been s sS'rto be very low or negligible, usually as a result of risk
screening or qualitative assessment for a simple hydrogeological conceptual model
using conservative,agsumptions, then we may be sufficiently confident to decide that
groundwater monito1g at your site is unnecessary. In such cases, we may accept that
monitoring of @ial impact on groundwater can be achieved by monitoring of the

discharge§ limit values.

More @Iy, and especially for larger and more complex operations where there is a risk (at
I babilistically) of affecting groundwater, groundwater monitoring will be needed as a
ce% on the real effect of your activity — this is requisite surveillance of groundwater.

&
N

A1.10 Strategic / operational monitoring of groundwater bodies
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Under the WFD, we have a responsibility to monitor the quality of water across large areas
that have been designated as groundwater bodies. This monitoring is referred to in Europe

and England and Wales as groundwater body ‘surveillance and operational monitoring’, Q)\
whereas the compliance point monitoring and requisite surveillance of groundwater ?\
discussed in the above sections is referred to as ‘prevent and limit monitoring’ (in some Q
documents this is also referred to as defensive monitoring). (lil/

The surveillance and operational monitoring is aimed at providing background wa lity

status thresholds and for identifying significant trends in natural conditions or ant
concentrations. This monitoring network is purposely located away from existing regulated
facilities and is unlikely to be suitable for monitoring the effect of your ac@ . ltis likely
however, to provide background water quality data. »&(b'

Al1.11 Groundwater control levels and compliance limit
The terms groundwater control levels and complia @‘Iimits are specific to landfill, being a
requirement of the EU Landfill Directive (1999/3 /E&as enacted through the EPR.

data across each groundwater body, helping to define areas that are at risk 0@1 quality

For further details please refer to our sector(@cific annex on Hydrogeological risk
assessments for landfills and the derivatign of groundwater control levels and compliance
limits. (Environment Agency, 201 1c).(5\,

N

Al1.12 Design ofground@ve monitoring

Where groundwater gonitoring is needed it requires planning, usually on a case-by-case
basis, to determi bg%meters to be measured or sampled and analysed, frequency of
measurement /§npling and location of monitoring points. For more detail on the sampling
of groundwat@) ease refer to: British Standard BS ISO 5667-11:2009 (Guidance on
sampling @oundwaters).

I i@gdth CIS17 (European Commission, 2007) we recommend that you consider the
fi Ing points when designing a groundwater monitoring programme:

N4
,QQ e Up-gradient and / or background monitoring: It may be necessary to report on the
unaffected/background situation in the subsurface either before a new activity is set
up or up-stream of an existing source of contamination.

e Monitoring intervals (frequency) should take into account the behaviour (such as
travel times) of the known pollutants and their degradation products.
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e Construction (technical) characteristics of the monitoring wells and the depth of
monitoring within each observation well should be dependent on the nature of the
input and on the seasonal water level fluctuation.

e Sampling methods, sample preservation and analysis methods will be dependent on
the nature of the input and its expected pollutant concentration. Commercial Q)\
analytical laboratories can advise on sample preservation and analysis.

e The parameters monitored at each well should be indicative of the type of poIIutan&i/Q
and their expected impact. Possible indicator parameters (redox, pH, electrical \
conductivity, temperature, salts) could be used to reduce the monitoring effo (l/

e The cost-benefit of the number of wells versus the level of information tha e
obtained. \Q
Monitoring geometry will depend on the definition of the points of compli , Which in turn

strongly depends on the characteristics of the groundwater body des in the

hydrogeological conceptual model and the regulatory requirement ‘&

Al1.13 Monitoring reporting

s’{@
S

If your risk assessment and monitoring proposal aa&cceptable, we will set out monitoring
reporting requirements in your permit. You may&wever, put forward your suggested
monitoring reporting strategy through conside@kon of the following types of reporting:

00
x<Q

Al1.13.1 Routine Survey docume@on

Routine Survey Docu meni%% is primarily concerned with conveying to site management
the details of works under@en, results obtained and the implications of the results. This
information does not ne@sarily need to be compiled into a formal report, although it should
be available for ins @on by us on request. This documentation should be up-dated
following each mh@t ing event and should conclude with statements regarding:

e whether a eaches in early warning or compliance values have been noted;
e wheth adverse trends are apparent;

e any-sighificant changes in the rate of change of concentrations of constituents;
. @osals for varying the frequency and range of monitoring.

\Q\Ql.lB.Z Notification reports
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Notification Reports should be seen as the prime means of disseminating information for

which action is required by site management and/or from us. Notification reports should be

issued when breaches in early warning, limit or compliance values have occurred. These

reports should provide clear, concise information and carry a recommendation for action (or

advice of action taken). The time scales for issuing reports will be specified by the permit

conditions. '\Q)\

In instances where early warning, limit or compliance values are regularly being breache(l,
and action is being implemented by the site operator, alternative ongoing reporting
procedures should be agreed between you and us to avoid unnecessary duplicatio Q}
notification reports. t’\\

S

A1.13.3 (Annual) review or compliance reports @@Q

Review or Compliance Reports should be prepared at least y as required by the
environmental permit. They should summarise the monitorin collected at the site with
respect to compliance with the early warning, limit or comp@ values set for the site. The
main purpose of this report is to inform site management-and'the Environment Agency of the
environmental performance of your activity as well as %erformance of the monitoring
programme. Recommendations for improving the r@ ring plan should be made and
discussed with us. 6
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Appendix A2 Discharges of hazardous substances to groundwater -
MRVs for selected substances in clean water

The table below presents typical Minimum Reporting Values (MRVs) for selected hazardous

substances in clean groundwater (as required of Environment Agency National Laboratory

Service). Q
Substance MRV |[Comment Q‘l;'
(kg A\

1,1,1-trichloroethane 0.1 ) (\\

1,1,2-trichloroethane 0.1 ~ Q

1,2-dichloroethane 1 ‘$\‘

2,4 D ester 0.1 methyl, ethyl, isopropyl, iso%d butyl each to 0.1

2,4-dichlorophenol 0.1 A

2-chlorophenol 0.1 ’\\‘\\‘

4-chloro-3-methylphenol 0.1 @

aldrin 0.003 A2

atrazine 0.03 N &V

azinphos-ethyl 0.02 Qb

azinphos-methyl 0.001 0§\

benzene 1 \'0', -~

cadmium 0.1 (]

carbon tetrachloride 0% O

chlorfenvinphos @81

chloroform \:\\0.1

chloronitrotoluenes O 1 2,6-CNT; 4,2-CNT; 4,3-CNT; 2,4-CNT; 2,5-CNT each

‘ % to 1ugl/l

PCB (individual&géners) 0.001

demeton A\ X 0.05 |demeton-s-methyl only

diazinon \\® 0.001

dieldaf)” 0.003

dithgthoate 0.01

*\C ndosulfan 0.005 |endosulphan a and endosulphan b, each to 0.005 ug/l

&‘Q\ endrin 0.003

fenitrothion 0.001

fenthion 0.01

hexachlorobenzene 0.001

hexachlorobutadiene 0.005
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Substance MRV |[Comment
(ng/l)
hexachlorocyclohexanes 0.001 |a-HCH, y-HCH and 6-HCH each to 0.001ug/I
B-HCH to 0.005pug/I
isodrin 0.003
malathion 0.001 X n\
mecoprop 0.04 n\ v
mercury 0.01 \Q v
mevinphos 0.005 (\'\\
op DDT 0.002 |o = ortho; p = para \\)
op DDT 0.002 %(\
op DDE 0.002 N
pp DDE 0.002 N\
op TDE 0.002 .}29"
op TDE 0.002 N
parathion 0.01 %) }
parathion methyl 0.015 fO‘
pentachlorophenol 0.1 A
permethrin 0.001 |[cis ag@%\njs-permethrin both to 0.001ug/l
simazine 0.03 n"(}'
tetrachloroethylene 01 .~ N
toluene 4 i
tributyltin compounds @ 1
trichlorobenzene ‘{\0.01 135 tcb; 124 tcb; 123 tcb each to 0.01
trichloroethylene Ov 0.1
trifluralin ’\ 0.01
triphenyltin con(q’\mds 0.001
xylenes @ 3 o-xylene and m/p-xylene each to 3pug/l.
\(Q May not be possible to separate m- and p-xylene.
&
O
N
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Appendix A3 Mining waste activities and solid disposals

A3.1 Mining waste operations \

Under the Mining Waste Directive (MWD'), any heaps of extractive waste associated withQ'\
mines or quarries that closed before 01 May 2008, will not be required to be covered by ﬁl/
environmental permit. An environmental permit under the MWD will be required if wor K

being undertaken on the waste that leads to it having an increased footprint. This w. SO
apply to any waste that arises from treatment or re-processing of the heap. '\

However, if the activity is a groundwater activity (Appendix A5) then an envirgniental permit
will be required. A permit is required whether it is part of a mining waste ation or is
stand-alone. In both cases you will need to read this guidance. @

Operational mines, quarries and other extractive industries thg age extractive waste
will be Mining Waste Operations. They may also have a gr water activity. In some

cases the groundwater activity will be separate to the mini aste operation. This is
referred to as a stand-alone groundwater activity. An ex@ple of a stand-alone groundwater
activity would be a closed mine: $

e If a closed mining facility is causing serioqqgative environmental impact or may
become a serious threat to human heal the environment in the short or medium term,
then it will be included on an inventopy,of Tlosed facilities. Should works be carried out to
manage, prevent or remedy the envirefimental impact or stability of the closed mining
facility, there may be a need to é&se controls to protect groundwater. This would
require an environmental p o itis recommended that you follow this guidance.

e If a closed mining facilit h@a discharge that is leading to the input to groundwater of
any hazardous subs? or non-hazardous pollutants then this would be regulated

under EPR. We wo eek to control the discharge via an environmental permit.

In other cases, the\g}bundwater activity will be an integral part of the mining waste
operation. EXx es of groundwater activities integral to a mining waste operation are re-
working of eaps including further extraction of mineral or change in location of a
mining v\v@operation involving deposit of non-inert extractive waste:

O

. d@' the reworking and treatment of an old waste facility — including a spoil heap, an
nvironmental permit will be required.

’\% For the construction of a new facility or the re-opening of a closed facility, an
,QQ environmental permit would also be required. These works may include regular planned
deposits of mining waste as part of the operation of active mineral extraction/treatment or
moving an existing closed facility to a new location.

' The Mining Waste Directive relates to the Management of Waste from Extractive Industries (2006/21/EC). This
should be referenced for further information on mining waste operations and activities.
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For your mining waste operation, if you need to follow this guidance and submit a
groundwater risk assessment to support your environmental permit then you will also need to
refer to the principles outlined in our technical annex: Hydrogeological risk assessments for
landfills and the derivation of groundwater control levels and compliance limits. (Environment
Agency, 2011c¢).

The outcome of the H1 risk assessment for a groundwater activity |nteg ral to a mining wa
operation should be included in the Waste Management Plan that is part of the perm |t
application.

The preferred option is always voluntary remediation or through an environme permit.
However, if necessary we may use our enforcement powers via Anti Pollution ks Notices
under section 161A Water Resources Act 1991 or, with the local authority, g{m er the use
of Part 2A of the Environmental Protection Act 1990. There are limits on n Part 2A can
be applied when other enforcement powers or permitting regimes car(ﬁ sed.

6

A3.2 Solid disposals of animal carcasses $\

%nlmal carcasses in an emergency or
al By-Products Regulations to allow

Solid disposals would principally relate to the buri
circumstances where a derogation applies to th
burial of fallen stock. Unless these circumsta apply, fallen stock should not be buried.
Such disposals potentially represent a high pigik o groundwater from putrefaction, veterinary
medicines and pathogens. Disposals ne e adequately assessed and controlled to
prevent pollution. For more informatio %&ease refer to GP3 Part 4 (Environment Agency,

2012) 6

You need to obtain the necgs@/ permit from us before any animal burial takes place.

However, small burials of 2Jennes or less per farm unit do not need a permit provided they
follow good practice. Tm tivity is no longer covered in the Code of Good Agricultural
Practice sowe are p g to include an updated section in GP3, which is scheduled for
completion in 2012\

Additional
notwob
not to
ass

of this size may be made in the same year without authorisation provided
are within 500 m of one another on any given farm unit. We may also elect
It burials up to 8 tonnes in some cases depending on outcome of a screening
ent. We will carry out the initial assessments for you but you may need to follow this
ce if further information is required. You will need to provide more information in all

es where the burial exceeds 50 tonnes — in such cases, engineered containment and site

&anagement controls will also be required. We would recommend that you follow the

\Q principals outlined in our sector specific annex on landfills (Hydrogeological risk assessments
for landfills and the derivation of groundwater control levels and compliance limits.
(Environment Agency, 2011c).
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Appendix A4 The purifying powers of soils and sub-soils

The term “purifying powers of the soils and sub-soils” although used in the Groundwate '\Q)
Directive, is not defined there. (1/6
There are several documented processes that can take place in the soil and the un @' ed
zone that may, to some extent, attenuate the passage through to the saturated zq%p
contaminants present in discharges. These processes may be used to expla rved

phenomena such as lower than predicted concentrations of specified determinarids in
groundwater affected by landfill sites. §

However, such processes often depend on a complex balance of ﬁ e range of variables
such as the mineralogical composition of the soil, a range of Ch%t properties associated
with the ions contained in the leachate (ionic radius, eIectrone%; ity and charge, etc.) and
the pH and redox potential of both the soil and any fluids pe ting through it.

Conditions will alter with both time and distance an&xtent to which attenuation occurs is
often sensitive to minor changes in any one of the bles. In some circumstances the
processes may even be reversible. It is thereforg Wifficult to predict with any confidence the
extent to which attenuation will occur and an imate of attenuation capacity used in a risk
assessment should be treated with caution.

However, this should not rule out t)@per consideration of attenuation processes in soils

and sub-soils, but the above difficuities should be recognised and the reliance on such
mechanisms should be tempe ccordingly.
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Appendix A5 Groundwater activities and regulatory requirement for a

risk assessment

Box A5.1 Groundwater activities q>l/
AN

Schedule 22 of EPR (2010):

following—
(a) the discharge of a pollutant that results in the direct input of that pollut r\{%roundwater;
(b) the discharge of a pollutant in circumstances that might lead to an,i t input of that

>

3.—(1) Subject to sub-paragraphs (2) and (3), “groundwater activity” means an@e

pollutant to groundwater; )
(c) any other discharge that might lead to the direct or indirect inp@fa pollutant to
groundwater; 6

(d) an activity in respect of which a notice under paragraph\1€'has been served and has taken
effect;

(e) an activity that might lead to a discharge menti in paragraph (a), (b) or (c), where

that activity is carried on as part of the operatior@*a regulated facility of another class.

(2) A discharge or an activity that mig@o a discharge is not a “groundwater activity” if the

discharge is—

(@) made, or authorised to be may or under any prescribed statutory provision; or

(b) of trade effluent or sewa uent from a vessel.

(3) The regulator may, @Egl ne that a discharge, or an activity that might lead to a discharge, is
not a groundwater%@iwty if the input of the pollutant—

(a) is the cons nce of an accident or exceptional circumstances of natural cause that could
not reason ave been foreseen, avoided or mitigated,;

(b) is or @ d be of a quantity and concentration so small as to obviate any present or future

dan deterioration in the quality of the receiving groundwater; or
( or would be incapable, for technical reasons, of being prevented or limited without
Fosing—

I (i) measures that would increase risks to human health or to the quality of the
environment as a whole, or

(ii) disproportionately costly measures to remove quantities of pollutants from, or
otherwise control their percolation in, contaminated ground or subsoil.
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Box A5.2 Regulatory requirement for a groundwater risk assessment

Schedule 22 of EPR (2010)
Applications for grant of environmental permit Q
7.—(1) This paragraph applies to an application for the grant of an environmental permit Q(l>

relating to—
(a) a discharge mentioned in paragraph 3(1)(a), (b) or (c); or Q'\
(b) an activity that might lead to such a discharge. \

(2) When the regulator receives an application, it must ensure that all necessﬁ/estigations
have been carried out to ensure that it grants any permit in accordance \A&Q agraph 6.

(3) Ifit grants the permit, it must include conditions requiring all nef@ technical

precautions to be observed to ensure the objectives of paragrap re achieved.

(4) A permit may not be granted— $®

(a) without examination of—

(i) the hydrogeological conditions of the area conc@ed,

(i) the possible purifying powers of the soil and %soil, and

(iii) the risk of pollution and alteration ofthé@lity of the groundwater from the

discharge, and Q

(b) without establishing whether théQp of pollutants to groundwater is a satisfactory
solution from the point of view’c{@environm ent.

(5) A permit may only be g@ted if the regulator has checked that the groundwater (and, in
particular, its quaIity)’@mdergo the requisite surveillance.

"/,

O\
N

)
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Would you like to find out more about us, S\
or about your environment? (199
©
Then call us on S
Q
03708 506 506 (onFige) o

Calls to 03 numbers cost the same as calls to standard gg\ hic numbers
(i.e. numbers beginning with 01 or 02). $\

email \@%
enquiries@environm,gﬁt-agency.gov.uk
2
or visit our websj\@
www.environ t-agency.gov.uk
Olgéh gency.g
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N\
incident hgftine 0800 80 70 60 (24hrs)
floodling®©845 988 1188
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& consider the environment and only print if absolutely necessary.
If you are reading a paper copy, please don’t forget to reuse and
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