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EXECUTIVE SUMMARY

Environmental Assessment (EA) is a process that may be used as a tool by the National Rivers
Authority (NRA) to protect the water environment from impacts arising from development
activity. The statutory basis for EA lies in planning legislation, in which the NRA has a
relatively minor statutory role as a consultee on planning applications for a limited range of
development types. However, the process of EA within the NRA has many applications
beyond that of commenting on planning applications alone, including the consideration of
applications for licences and consents. Also, the NRA are increasingly being asked to comment
on development proposals at an early stage by both developers and planning authorities, a
trend enforced by recent government guidance. This research has been conducted to develop a
more proactive and consistent response by the NRA to development proposals with the use of
EA.

The report summarises the current status of the use of EA in the NRA and evaluates the use of
current guidance available. Due to a wide variety of development types in which the NRA has
an interest, scoping guidance has been produced for use by both developers and the NRA in
the early stages of a project.

The scoping guidance will also service as development-specific review criteria to assess the
adequacy of an Environmental Statement (ES) or other environmental information produced
by developers in relation to a particular development. General review criteria are also
presented. The use of these review criteria will facilitate a consistently-based approach to
critiques of ESs and other environmental information presented to the NRA.

Consultation with the NRA and Local Planning Authority staff also identified a number of
other areas in which the NRA may practise EA more effectively.

KEY WORDS

Environmental assessment, environmental appraisal, environmental statement, scoping,
scoping, review criteria, development, developer, local planning authority, statutory consultee,
planning liaison.
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GLOSSARY
Audit - The comparison of impacts predicted in the ES with the actual changes.

Baseline Surveys - Surveys and data gathering carried out to indicate the current (i.e. pre-
development state of the environment both at the site and in other localities, usually nearby,

likely to be affected by the development

Environmental Appraisal (ea) - The assessment of impacts upon the environment of plans and
activities, including proposed development. The term is more generally applied to smaller scale
development than environmental assessment and to applications for licence/consents.

Environmental Assessment (EA) - The assessment of impacts upon the environment of plans
and activities, including proposed development. Formal EA relates to EA required under
planning legislation.

Environmental Statement (ES) - Documentation of a formal EA.

Mitigation - Ways of reducing or eliminating impacts. This can include incorporating
enhancement measures into the project.

Monitoring - The process of ensuring that planning conditions such as mitigation measures
have been implemented means of generating a continuous record of change in the environment
as a result of the project.

Scoping - The identification of key issues for an EA.

Screening - The decision as to whether the project will require an EA.

Glossary of Acronyms

ACC Association of County Councils

ADC Association of District Councils
AMA ___ Association of Metropolitan Authorities
CCw Countryside Council for Wales

CIRIA Construction Industry Research and Information Association

CMP Catchment management plan

CPRE Council for the Protection of Rural England
DoE Department of the Environment

DoT Department of Transport

DTI Department of Trade and Industry

ea Environmental appraisal

EA Environmental Assessment

ES Environmental Statement

EC European Community

EH English Heritage
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EN
ETSU
FC
GDO
EDB
IEA
JNCC
LA
LPA
MPG
NPLG
MAFF
NRA
PPG
RPG
RSPB
SACTRA
SEA
S
SNH
SDD
SOEND
T&CP
UK
WO

351/7IT

English Nature

Environment Technology Support Unit
Forestry Commission

General Development Order

Internal Drainage Board

Institute of Environmental Assessment
Joint Nature Conservation Committee
Local authority

Local planning authority

Mineral Planning Guidance

National Planning Liaison Group
Ministry of Agriculture, Fisheries and Food
National Rivers Authority

Planning Policy Guidance

Regional Policy Guidance

Royal Society for the Protection of Birds
Standing Advisory Committee on Trunk Road Assessment
Strategic environmental assessment
Statutory Instrument

Scottish Natural Heritage

Scottish Development Department
Scottish Office Environment Department
Town and Country Planning

United Kingdom

Welsh Office



1. INTRODUCTION

The National Rivers Authority (NRA) has a variety of statutory duties relating to the aquatic
environment, including conservation, fisheries, pollution control, water resources and flood
defence. Development activity can have a variety of impacts on the environment Therefore
the NRA has an interest in assessing the effects of development on aspects of the environment
relevant to these duties. Within the NRA, the process of assessing the input of development
activity is known as environmental appraisal (ea) or environmental assessment (HA), the later
term generally applying to larger-scale development. This report deals with both ea and EA,
using to some extent the term environmental assessment in a general sense to cover both. The
report focuses on the EA of development activity earned out by external bodies.

The NRA has the ability to influence the impacts of development by other organisations or
individuals through a variety of means, through its role as a licensing body, and as a consultee
both on development or structure plans and on individual planning applications. In each of
these roles the NRA may apply EA.

Within the planning system, the planning authority concerned may formally request that an
Environmental Assessmentl (or formal EA) is carried out in order to ensure environmental
considerations are taken into account for a proposed development. The legislative background
to this arises from the European Community (EC) Directive on Environmental Assessment
(85/337/EEC). The Directive requires that EA is carried out on a variety of specified
development types, and that the results of the assessment are produced as a written
Environmental Statement (ES) containing certain environmental information, some of which is
relevant to the statutory responsibilities of the NRA. The Directive was implemented in the
United Kingdom (UK) by a variety of regulations, primarily the Town and Country Planning
(Assessment of Environmental Effects) Regulations 1988 (SI 1199). Under further planning
legislation (the Planning and Compensation Act 1991) the statutory requirement for EA may
be extended to development types other than those set out in the Directive. However, where a
proposed development is not of a type requiring formal EA or where the impacts are not
judged to be significant, a request from the LPA for an EA is not justified. In such cases,
planning authorities may still request certain environmental information to assess planning

applications. .

The NRA may thus be asked to comment on a ES in connection with development proposals
or may receive environmental information less wide in scope. In addition, the NRA may itself
request further information via the planning authority or directly from a developer, particularly
in response to licence applications from the latter. (The process within the NRA of assessing
the impacts of development outside the scope of formal EA is the aspect of EA also known as
environmental appraisal or ea.)

This project was established to enable a more proactive role by the NRA with developers
(and, to a lesser extent, local planning authorities) in both EA and ea, with a view to ensuring

Synonymous with Environmental Impact Assessment
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that NRA concerns are addressed at an early stage in the planning process, rather than later
through, often more confrontational, input and through regulatory functions. Such
configuration may particularly arise where there is lack of consultation at an early stage with
the NRA, such that planning approval may already given by the planning authority when
licences/consents are sought from the NRA who have had no prior knowledge of a potentially
damaging scheme. This report builds on earlier work, Phase I, by the University of Wales,
Aberystwyth in which was produced, amongst other outputs2 a manual Environmental
Assessments Undertaken by External Developers - An Interim Handbook for Staff\ perhaps
more widely known as "R&D Note 76".

2 Phase 1outputs were in King and Wathem (1992a, 1992b, 1992c)
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2. PROJECT DEFINITION AND OBJECTIVES

The original objectives as set out in the terms of reference (August 1992) are reproduced in
Table 2.1. Due to a variety of developments within the NRA and delays in initiating the project
there was some alteration to these objectives and the corresponding work programme. For
example, the development of training materials was addressed by an alternative project and
current NRA training initiatives. The changes are not discussed here in detail, but developed
through regular meetings between the contractor, WRc, and the Project Leaderl The resulting

objectives were essentially:

 to assess guidance notes produced by other organisations;

 toroad test R&D Note 76;

* toreview procedures and methods concerning EA used within the 10 Regions of the NRA;
* to liaise with Head Office staff and the Planning Liaison Group

» to investigate the relationships between the NRA and Local Planning Authorities in the
planning process;

 to produce development-specific guidance notes;

 to develop ES review criteria;

* to identify trends and further research; and

* to produce material for a brochure for external release.

The emphasis on the other objectives was reduced, and for others eliminated.

Note:1 The Project Leader, Dr. Andrew 3rookes, is both a contributor of the national steering group on EA
and a Regional HA contact. Contact with the steering group was via the Project Leader

351/7IT



Table 2.1  Objectives in original terms of reference

Overall project objective

To provide further appropriate guidance to ensure that environmental assessments submitted
by external developers and organisations correctly address the issues of concern to the
National Rivers Authority.

Specific objectives

To develop further guidance and standards for external developers and organisations on those
components if Environmental Assessments (EA) likely to involve issues of concern to the
National Rivers Authority.

(a)

(b)

(©

(d)

(e)

()

(9)

(h)

(i)
1)
(k)

351/7/T

To review and evaluate the procedures, methods and training concerning EA employed
by each Function within the 10 Regions of the NRA.

To closely liaise with Head Office staff and members of the Steering Group concerning
the policy and procedural change implications of the work and to establish a clear link
with the Planning Liaison Group.

To liaise with external bodies, such as English Nature, who might be developing parallel
guidance on environmental issues arising from projects.

To monitor the applicability of the guidance notes produced in the first phase of this
project.

To explore the working of Local Authorities, particularly in relation to screening and
scoping of Environmental Assessment in the broadest sense.

To address the image of the NRA with respect to Local Authorities and external
developers and their consultants.

To produce a comprehensive set of multi-functional guidance notes, which will form the
basis of a manual for internal use.

To develop and apply a procedure to review the quality and contents of Environmental
Statements and other documentation.

To identify and develop training materials for NRA staff.
To produce material for incorporation in a brochure on EA for release externally.

To evaluate the emerging trends and needs for further EA research.



3. METHODS OF WORKING

3.1 Review of other guidance

The availability of guidance on environmental assessment produced by other organisations was
explored by a combination of literature review, personal contact with relevant personnel in a
variety of organisations. Literature reviews included computer searches in established
databases and perusal of relevant journals.

3.2 Road testing

Consultations were held with staff in the four Regions (Anglian, Severn-Trent, Thames and
Welsh) to which R&D Note 76 had been released via their respective EA contacts.
Consultation involved the use of a questionnaire (reproduced as Appendix A) and was used to

achieve several goals:
* to establish Regional procedures, methods and training with respect to EA and ea;
* to investigate the use of R&D Note 76; and
* to identify suitable contacts in local planning authorities.

Consultation was primarily by personal visit although some consisted of written responses to
the questionnaire passed on by Regional EA contacts. Consultees are listed in Appendix B.

3.3 Review of procedures in NRA Regions

EA contacts in the four Regions not subject to road testing were also contacted (Appendix B)
for information on Regional EA procedures. A reduced questionnaire was issued.

3.4 Liaison with Head-Office and Planning Liaison Group " "
The NRA staff consulted included the Head of Operators and National Planning Liaison Group
Members (see Appendix B).

3.5 LPA approach

Consultations with LPAs occurred again through a mixture of personal visits and postal
contact. Also, a questionnaire was used as the basis for discussion (Appendix C). Given the
potential sensitivity of the subject of NRA involvement with planning, consultation only was
made with those LPA staff suggested by NRA contacts. LPA consultees are listed in

Appendix D.

351/7/T



3.6 Guidance notes

A list of 27 development types requiring guidance was developed (Table 3.1) following liaison
between the Project Leader, WRc, national steering group members and Regional EA contacts.
This included the revision of notes in R&D Note 76. Some of the development types were
based on those in the EA Regulations (SI 1199); some others were based on specific NRA
licensing activity.

Table 3.1  development types requiring guidance notes

General Construction

Reservoirs

Marinas

Barrages

Fish farms

Pipelines

Sea outfalls

Points of large abstraction

Points of large discharge

Sewage Treatment Works - extension and installation
Large residential developments

Large industry/manufacturing development
Golf courses

Power stations

Windfarms

Hydro power

Oil refineries/oil exploration

Forestry

Redevelopment of contaminated land
Waste disposal sites

Mineral extraction - mining and quarrying
Roads and road widening

Railways

Airports

Cemeteries

Navigation issues

There was some discussion as to what level of detail and format the guidance notes should be
in. When the emphasis of the project was first changed to the production of guidance notes, it
was felt that guidance notes might be required with three different levels of detalil, i.e.:

(i)  brief notes or checklists indicating key impacts

(i)  more detailed notes describing key impacts and similar to the guidance notes produced in
R&D Note 76.

351/7/T 10



(i) detailed guidance, describing not only key impacts but also preferred assessment and
modelling techniques, suggested water quality standards etc.

After discussion within the NRA it was decided to produce notes on levels (i) and (ii). It was
felt that level (iii) guidance may not only become outdated by changes to legislation, current
techniques etc., but also were best left to expert working groups within the NRA to formulate
as there was a risk of duplicating effort with such groups.

The format for the brief (level (i)) notes was the subject of some debate within the NRA, but
the format proposed by the NRA was based on that of Table 3.2 which includes lists of issues
and potential impacts. Sources of impact and other guidance are very case specific and could
not be included in this general template.

Table 3.2 Standard basis for brief guidance

Issues Sources of impact Potential Impacts Other
Guidance

Surface Water Increased surface runoff

Hydrology/ Decreased surface runoff

Hydraulics Increased flow velocities

Decreased flow velocities
Changed flow velocities

Increased flooding
Convergence/divergence of flow
Increased frequency of flooding
Increased duration of flooding
Increased hydraulic roughness
Decreased hydraulic roughness
Increased magnitude of flooding
Decreased flooding

Changed hydraulics roughness---------------
Regulated flow

Low flows

Wave - generation

Reduce tidal flow/flushing/mixing
Riparian drainage affected

Channel Increased stability
Moiphology/ Decreased stability
Sediments Bank degradation/erosion

Erosion of bed and/or banks
Deposition/siltation
Change of slope

351/7IT



Issues Sources of impact Potential Impacts Other
Guidance

Change of planform/pattern
Disturbance to bed forms (pools,
riffles)

Downstream erosion

Domino effect

Downstream deposition/siltation
Upstream erosion

Reduced channel size

Increased channel size
Upstream deposition/siltation
Increased suspended sediment
load

Decreased suspended sediment
load

Increased bed load

Decreased bed load

Groundwater Increased flow

Hydraulics Decreased flow
Loss of infiltration
Changed direction
Rise in water-table
Fall in water-table
Barrier to flow

Altered flow
Surface Water Acute chemical pollution
Quality Chronic chemical pollution

Oil/fuel pollution
Altered salinity
Improved quality
Chemical pollution
Deoxygenation
Oxygenation
Thermal pollution
Eutrophication
Algal bloom
Increased turbidity
Decreased turbidity
Microbial contamination
Stratification

351/7/T 12



Issues

Groundwater
Quality

Sources of impact

351/71T

Potential Impacts

Re-suspension of contaminated
sediments

Rubbish/trash

Increased dilution capacity
Decreased dilution capacity
Organic pollution

Movement of contaminated water
Reduced contamination

Saline intrusion

Chemical pollution

Oil/fuel pollution

Aquatic Ecology

Disturbed habitat

Degraded habitat

Habitat removal

Improved habitat

Increased fish biomass

Decreased fish biomass

Increase of invertebrates

Loss of invertebrates

Plant removal

Increased plant biomass

Loss of plants

Reduced species diversity

Effect on fish behaviour

Change in the fish community
Increased species diversity
Barrier to fish migration

Obstacle to-fish-migration------------
Fish kill

Introduction of alien eggs, larvae,
fry

Effects on fish spawning
Disturbance of sensitive species
Gross habitat change

Loss of flora and fauna of flowing
waters

Barrier to mammals

Loss of sensitive species
Disease/parasitic infection
Reduced bird/mammal populations

13

Other
Guidance



Issues Sources of impact

Terrestrial
Ecology

Human-Related

Land Use
Change

351/7IT

Potential Impacts

Disturbed habitat

Changed habitat

Degraded habitat

Improved habitat

Destruction of flora

Tree removal

Tree loss

Loss of bird habitat

Loss of bat habitat

Wetland changes

Improved riparian habitat
Disturbance of sensitive species
Decreased number of species
Habitat loss

Increased noise

Increased vibration
Adverse odour

Dust

Disrupted access
Improved safety

Health risks

Nuisances

Reduced flood risk
Increased flood risk
Increased water resource
Decreased water resource
Disruption to commercial
navigation

Hooded cellars

Arable intensification
Increased urban area
Deforestation

Afforestation

Loss of riparian land

Change in grade of agricultural
land

Restriction to future developments

Development of floodplain

14

Other
Guidance



Issues Sources of impact Potential Impacts Other
Guidance

Visual Amenity Aesthetic deterioration
Aesthetic improvement
Change in aesthetic value
Altered landscape

Recreation Restricted access

-Related Improved access
Improved facilities
Degraded facilities for water users
Disrupted access
Disruption to navigation
Disruption to anglers
Change in angling quality
Disruption to cyclists
Disruption to walkers
Restricted access for water users

Heritage & Destruction and damage o f
Archaeology known/ unknown features
Visual disturbance
Loss of historical landscape
Re-creation of historical landscape
Change to historic landscape

The format for level (ii) guidance notes was agreed to be a similar structure to those appearing
in R&D Note 76. However, there was debate as to whether the description of impacts should
be by NRA function (e.g. water quality, water resources, fisheries etc.) or should be by issues,
such as phases of construction. It was decided that generally it would be easier for developers
to relate to issues than functions and, besides, Planning Liaison staff should, be. suitably- -
experienced to deal with either approaches. -However, some" notes were alternatively arranged
following comments from relevant NRA staff.

3.7 Development of review criteria

Existing review criteria were assessed with respect to their value for EA within the NRA.
Based on these further review criteria were developed.

3.8 Production of brochure material

Existing NRA literature on EA was examined and suggested text for a brochure produced.
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3.9 Identification of trends and research ideas

Monitoring of literature was carried out to identify developing trends in legislation, planning

and EA practice. From this, and the findings of the project, research requirements were also
identified.
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4. GUIDANCE NOTES PRODUCED BY OTHER
ORGANISATIONS

Guidance produced by government and non-government sectors is discussed below. The
information is summarised as Table 4.1.

Government Departments:

The Department of the Environment (DoE), commissioned research into impact assessment
before the European Legislation was passed in 1985. In 1973, the DoE commissioned research
which resulted in a report Assessment of Major Industrial Applications - A Manual published
in 1976. Subsequently, further research was commissioned along with the Welsh Office (WO)
and then Scottish Development Department (SDD), now Scottish Office Environment
Department (SOEnD), and a report A Manual for the Assessment of Major Development
Proposals was published in 1981. The latter report includes some useful technical notes in the
appraisal of major development, e.g. on hydrological considerations, ecological impacts, and
water pollution. The environmental impacts of a limited number of development types are
outlined, e.g. water related developments (including reservoirs) and linear developments

(including pipelines).

The DoE has produced the primary guidance on EA in relation to the EC Directive 85/337. In
1988, the Department produced a Joint Circular (15/88, WO 23/88), on the EA Regulations,
i.e. the Town and Country Planning (Assessment of Environmental Effects) Regulations 1988
(SI 1199), that implemented the Directive. The Circular was directed principally at local
planning authorities and provided guidance as to ascertaining the significance of projects listed
on Schedule 2 of the Regulations. The DoE (and WO) published a booklet in 1989 entitled
Environmental Assessment: A Guide to the Procedures which explains the EA procedures in a
more full and digestible fashion and reproduces information indicating the type and scale of
developments requiring formal EA. This document and its updates has acted as the main
guidance on EA since 1989. The DoE has also issued a free leaflet Environmental Assessment.
The Welsh Office and Scottish Office have also produced similar leaflets.

The DoE are currently preparing guidance on good practice on the preparation of ESs, .which_ -
was released in July 1994 as a consultation-documeni Guide o'rTPreparing Environmental

- Statementsfor Planning Projects.. The guidance is "directed primarily at developers and their
advisers who need to prepare environmental statements”. Guidance on the evaluation of
environmental information produced in connection with development proposals was also
produced in 1994, the Evaluation of Environmental Information for Planning Project - A
Good Practice Guide. This followed research described in Good Practice on the Evaluation of
Environmental Information for Planning Projects - A Research report and was targeted
primarily at development control officers in planning authorities, although it was thought to be
also of assistance to representatives of statutory consultees (i.e. including the NRA).

Guidance on more strategic application of environmental considerations was produced by the
DoE in 1991 as Policy Appraisal and the Environment. The intended use of this includes that
by local authorities in formulating development plans.
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Table 4.1  Guidance produced by external organisations

Organisation

Department of
Environment

Department of Transport

Highways Agency

Department of Trade &
Industry

Welsh Office

351/71T

w

Title

Assessment of Major Industrial Applications - A
Manual (1976)

A Manualfor the Assessment ofMajor Development
Proposals{1981)

Environmental Assessment (Circular DoE 15/88,

WO 23/88) (1988)

Environmental Assessment: A Guide to the Procedures
(1989)

Guide on Preparing Statementsfor Planning Projects
(1994)

Evaluation of Environmental Informationfor Planning
Project - A Good Practice Guide (1994)

Good Practice on the Evaluation of Environmental
Informationfor Planning Projects - A Research report
(1994)

Policy Appraisal and the Environment (1991)

Press Release Offshore Dredgingfor Minerals: Review
ofthe procedurefor determining production licence
application (1989)

Manual of Environmental Assessment (1983)

Design Manualfor Roads and Bridges, Volume 11,
Environmental Assessment (1993)

The Good Roads Guide (1992)

Transport and Works Act 1992: A Guide to Procedures
for obtaining orders relating to transport systems,
inland waterways and works interfering with
navigation (1992)

MCD Special Requirementsfor the National Rivers
Authority <&Revised MCD Clause 29 Guidance Note
27

Guidelines on the Environmental Assessment of
Cross-Country Pipelines (1992)

Roads in Upland Areas: a Design Guide (1990)
Roads in Lowland Areas: a Design Guide (in
preparation)



Organisation

Scottish Office

Ministry of Agriculture,
Fisheries and Food

Government Committees
SACTRA*

Government Agencies

Her Majesty’s Inspectorate
of Pollution

English Nature

351/7IT

Title

Scottish Traffic and Environmental Appraisal Manual
(1986)

SOEND Circular 29/1991 Environmental Assessment
and Private Legislation Procedure

(As SDD) Development of Contaminated Land SDD
Planning Advice Note 33. (1988)

Conservation Guidelinesfor Drainage Authoritiesl
(1991)

Environmental Proceduresfor Inland Flood Defence
Works: a guide for managers and decision makers in the
National Rivers Authority, Inland Drainage Boards
and Local Authorities (1992)

Coastal Defence and the Environment: A strategic
guidefor managers and decision makers in the
National Rivers Authority, Local Authorities and other
bodies with coastal responsibilities (1992)

Coastal Defence and the Environment: A guide to
good practice (1993)

Guidelinesfor assessing marine aggregate extraction
(1993)

Assessing the Impact ofRoad Schemes (1992)

Environmental Assessment of Waste Disposal
-Facj/me.s(Draft Waste Management Paper1989)

Nature Conservation in Environmental Assessment*
(1993, 1994)

Internal EA Handbook

Environmental Assessment - English Nature’s Role
and A Guide to Best Practice (1995)

Roads and Nature Conservation (1994)

Nature Conservation Guidelinesfor Renewable Energy
Projects (1994)

On Course Conservation (1991)

19



Organisation

Joint Nature Commission

English Heritage

Countryside Commission

Forestry Commission

N

=

Title

Scoping Guidelinesfor Ecological Impacts in Coastal
Conservation Zones (in preparation)

Handbookfor Phase | habitat survey - A techniquefor
environmental audit (Book and Field Manual) (1993)

Conservation Issues in Strategic Plans (1993)4

Environmental Assessment (1991)

Landscape Assessment Guidance (1993)
Landscape and Visual Assessment: Guidelines (in
draft)

Roads in the Countryside (1995)

Environmental Assessment ofNew Woodlands (1993)
Forest and Water Guidelines (1988, 1991, 1993)

Non-Governmental Organisations

Crown Estate

Institute of Environmental
Assessment

Manchester University
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Fish Farms: Guidelines on siting and design of marine
fishfarms in Scotland (1987)

Marine Fish Farms in Scotland: Guidelines on siting
procedures and principles (1989)

An Environmental Assessment of Fish Farms4(1987)
Marine Aggregate Extraction and the Government
View Procedure (undated)

Guidelinesfor the Environmental Assessment of
Road.Trajfic (1993)

Guidelinesfor the Baseline Ecological Input to
Environmental Assessment in the UK (1995)
Landscape and Visual Impact Assessment Guidelines
(1995)

Water quality (planned)

Archaeology (planned)

Environmental Assessment Guidefor Passenger
Transport Schemes (1991)

The Environmental Impact of Opencast Coal Mines
(1991)

Reviewing the quality of environmental statements
(1990)
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Organisation Title

CIRIA 1. Environmental Assessment

RSPB6 1 Strategic Environmental Assessment (1992)

CPRE7 1 Environmental Statements: Getting Them Right (1990)
Local Authorities

Kent County Council 1. Kent Environmental Assessment Handbook (1991)

Notes:

Produced in conjunction with the DoE and WO

CCW and SNH also contributed to this document

Jointly produced with EN and CC

Produced by Cobham Resource Consultants/Fisheries Development Limited
Construction Industry Research and Information Association

Royal Society for the Protection of Birds

Council for the Protection of Rural England

~NOoO O P WN

Although not directly concerned with HA, the DoE also produce Planning Policy Guidance
(PPG) notes relating to various aspects of planning (e.g. Planning and Pollution Control, The
Countryside and, Rural Economy, Development on Unstable Land and Coastal Planning). A
further PPG Renewable Energy discusses wind farms in some detail. The DoE have also
produced relevant Circulars, e.g. Circular 30/92 (WO 68/92) Development and Flood Risk,
which states not only the duties of the NRA with respect to flood defence, but also the need
for consultation between NRA and planning authorities with respect to development plans.

For the environmental assessment of road schemes the Department of Transport (DoT)

produced the Manual of Environmental Assessment in 1983. This was superseded in 1993 by
the Design Manual for Roads and Bridges, Volume 11, Environmental-Assessment. Other-
-useful infoimation'drTsympatfietic road schemes may be found in relevant sections of The

Good Roads Guide, such as those on nature conservation (HA 59/92) and on motorway

widening (HA 62/92). Best practice guidance for developers/contractors with respect to

protecting NRA interests has also been produced by the Highways Agency (HA 1994). Some

guidance on the environmental assessment of other transportation schemes such as railways

and inland waterways is available in Transport and Works Act 1992: A Guide to Procedures

for obtaining orders relating to transport systems, inland waterways and works interfering

with navigation (DoT 1992). As the title suggests the Act and guidance also covers works

interfering with navigation, such as barrages.

In 1992 the The Department of Trade and Industry (DTI) Qil and Gas Division produced
Guidelines on the Environmental Assessment of Cross-Country Pipelines, but no guidelines
have been produced in relation to electricity proposals (power stations or overhead lines).
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The Environment Technology Support Unit (ETSU) who provide advice to the DTI on
renewable energy sources are in the process of producing general guidance on the EA of
energy projects.

The Welsh Office produced Roads in Upland Areas: a Design Guide in 1990; this addresses
the impacts on landscape of roads in often-sensitive upland areas. The designs concentrate
largely on visual effects though some drainage aspects are illustrated. The Welsh Office is also
currently preparing Roads in Lowland Areas: a Design Guide.

The Scottish Office has issued Circulars in parallel to those from DoE/WO. In addition, in
1986 it produced the Scottish Traffic and Environmental Appraisal Manual (STEAM) which
has now been largely superseded by the DoT’s Volume 11.

The former Scottish Development Department has produced Development of Contaminated
Land, in 1988. This provides advice to local authorities and developers and, although not
specifically referring to EA, highlights the pollution risks involved.

The Ministry of Agriculture, Fisheries and Food (MAFF) have produced a number of
documents relating to flood defence (Conservation Guidelinesfor Drainage Authorities and
the complementary Environmental Proceduresfor Inland Flood Defence Works) and coastal
defence (two documents entitled—Coastal Defence and the Environment). Conservation
Guidelinesfor Drainage Authorities (produced in 1991 in conjunction with the DoE and WO)
describes statutory responsibilities under the Water Resources Act 1991 (WRA 1991) and EA
requirements under SI 1988 N2 1217. The guidelines set out the responsibilities of relevant
bodies (NRA, English Nature etc.) and general good practice with respect to protecting
conservation interests. Environmental Proceduresfor Inland Flood Defence Works produced
in 1992, outlines the procedural steps in flood defence works and illustrates the EA procedures
for improvement works. Coastal Defence and the Environment: A strategic guide for
managers and decision makers in the National Rivers Authority, Local Authorities and other
bodies with coastal responsibilities was also produced in 1992 and similarly describes
procedural steps in considering and carrying out coastal defence works and illustrates the EA
procedures. The more detailed Coastal Defence and the Environment: A guide to good
practice produced in 1993 considers design options for coastal defences, their environmental
impacts and environmental opportunities arising.

MAFF have also produced in 1993 Guidelines for assessing marine aggregate extraction to set
out what is required in the assessment of effects on fishing and the marine environment

Government Agencies:

In 1989, Her Majesty’s Inspectorate of Pollution (HMIP) produced a Draft Waste
Management Paper entitled Environmental Assessment of Waste Disposal Facilities. This
provided guidance on the requirement of the EA regulations with respect to waste disposal
facilities with an emphasis on landfill sites, although there is no information on likely
impacts.

English Nature (EN) and the other country agencies commissioned a 1992 report Nature
Conservation in Environmental Assessment which describes the Environmental Assessment
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process, good practice and role of the agencies. The document provides scoping matrices for
ecological impacts associated with activities and activities associated with development types.
Also, optimal times of year are given for surveys of various groups of organisation (e.g.
vascular plants, wintering birds, breeding birds, Lepidoptera). This document has provided the
basis for an internal EA Handbook on what EN responsibilities are and what to look for in
reviewing ESs. The document has been updated and published in 1994 for wider dissemination
under the same title, Nature Conservation in Environmental Assessment. A recent brochure
Environmental Assessment - English Nature’s Role and a Guide to Beat Practice has also
been produced which is aimed at Local Planning Authorities, developers and their consultants.
Other relevant publications include: Roads and Nature Conservation (1994); Nature
Conservation Guidelines for Renewable Energy Projects, (1994) which concentrates on
windpower; and On Course Conservation (1991) on conservation considerations for golf

courses.

EN has also contributed to the Construction Industry Research and Information Association
(CIRLA) guidelines and the forthcoming Institute of Environmental Assessment (IEA)
guidance on incorporating ecological data into ESs.

In practice, EN has developed a regional network of EA experience which is called upon to
back up policy initiatives. In addition, EN has a rolling training programme for staff.

In addition to contributing to Nature Conservation in Environmental Assessment, the
Countryside Council for Wales (CCW) has produced Interim Guidance on Landscape
Assessment which draws on the Countryside Commission's Landscape Assessment Guidance.

Scottish Natural Heritage (SNH) also contributed to Nature Conservation in Environmental
Assessment bur the agency does not seem to have exclusively produced any guidelines.

The Joint Nature Conservation Committee (JNCC) was in the process of preparing Scoping
Guidelinesfor Ecological Impacts in Coastal Zones, although the precise content of this is not
known. The JNCC has also produced a Handbook for Phase 1 habitat survey - A technique
for environmental audit in 1993. The former Nature Conservancy Council were involved in the
appraisal of EAs, and submitted The Treatment of Nature Conservation in the Appraisal of
Trunk Roads to the Standing Advisory Committee on Trunk Road Assessment in 1990.

-English-Heritage (EH)“have not produced any specific EA guidance but do routinely examine
EAs in the context of major planning applications and EH had ‘considerable input’ into the
DoT’*s revised EA guidelines. EH have prepared jointly with English Nature and the
Countryside Commission Conservation Issues in Strategic Plans (1993) which is intended to
present the views of these organisations to those involved in developing plans before statutory
consultations occur. The document was produced following the publication of the DoE's
PPG 12 Development plans and regional planning guidance and focuses on the key theme of
sustainable development. The document refers to the need to examine the implications of
regional development requirements for water supply, with scrutiny of the environmental effects
of the alternative methods of meeting these requirements. Also, river catchments and coastal
zones are specifically mentioned as examples of environments that would benefit from an
integrated approach at the regional level. The role of the NRA and principle of catchment
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management plans are considered. Nature conservation is discussed at a general level, with the
importance of SSSIs emphasised.

In 1991, the Countryside Commission produced Environmental Assessment, which provides
guidance on the treatment of landscape and countryside recreation issues in EA. The report
includes advice on the need for an EA, its content, and considerations of alternatives and
mitigation measures. The Commission also published in 1993 Landscape Assessment Guidance
which provides a recommended approach to landscape assessment The latter report was not
specifically addressed to EA and the commission is currently co-funding research (with CCW
and SNH) to produce guidelines on landscape and visual assessment within the EA process. In
1995 the Commission published Roads in the Countryside, guidelines on road schemes and the
landscape aimed at those responsible for planning roads at a county level.

The Forestry Commission has produced a booklet Environmental Assessment of New
Woodlands and (three) editions of Forest and Water Guidelines. The booklet describes
requirements for EA under SI 1988 N2 1207, the Environmental Assessment (Afforestation)
Regulations 1988. These include the general information required in the EA, such as
considerations of the possible impact on water, estimations of the type and quality of residues
and emissions (including pollutants of water). The Forest and Water Guidelines (1993),
although not specifically targeted at EA, advise owners and managers how woodlands and
forests influence the freshwater ecosystem and gives guidance on how operations should be
carried out in order to protect and enhance the water environment Other guidelines produced
by the Forestry Commission include those in forest recreation, forest nature conservation and
forest landscape design.

Non-Governmental Organisations

The Crown Estate have issued guidelines relating to fish farm developments in Scotland, i.e.
Fish Farms: Guidelines on siting and design of marine fish farms in Scotland (1987) and
Marine Fish Farms in Scotland: Guidelines on siting procedures and principles (1989) The
latter include guidance on the EA requirements under SI 1988 N2 1218, the Environmental
Assessment (Salmon Farming in Marine Waters) Regulations 1988. The Crown Estate
guidelines are currently being updated by SOEnD (lan Pritchard, Crown Estate, pers. comm.).
The origins of the above guidelines are a report An Environmental Assessment of Fish Farms
commissioned by the Crown Estate Commissioners along with the Countryside Commission
for Scotland, The Highlands and Islands Development Board and the Scottish Salmon
Growers’ Association. The report, produced in 1987, concentrated on Scotland and considered
potential landscape, recreational and nature conservation effects of fish farming and also
includes good practice in farm siting, design and management as mitigative measures.

The Crown Estate are responsible for licencing exploration and where appropriate, marine
aggregate extraction, but are not responsible for decisions as to whether extraction can take
place. As aresult they have produced Marine Aggregate Extraction and the Government View
Procedure explaining the process by which applications are approved, including the stage at
which an EA may be required. The procedures are also explained further in a 1989 DoE Press
Release Offshore Dredgingfor Minerals: Review of the procedurefor determining production
licence application which includes criteria to be used by the Crown Estate and the DoE in
assessing the need for an EA. Impact assessment guidelines have been issued by MAFF.
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Assessment in the UK and Landscape and Visual Impact Assessment Guidelines in 1995,
Guidance on issues relating to water quality and archaeology are planned.

Manchester University have produced various EA documentation including Environmental
Assessment Guide for Passenger Transport Schemes (Lee and Lewis 1991), The
Environmental Impact of Opencast Coal Mines (Walsh et al. 1991) and Reviewing the Quality
of Environmental Statements (Lee and Colley 1990).

The CIRIA has recently produced in 1994 Environmental Assessment which contains EA
guidance (including likely impacts and suggested mitigation measures) for a variety of broad
categories of schemes, i.e. building developments, river and coastal engineering, water
engineering, linear development, electricity generation, minerals extraction and waste
management

The Royal Society for the Protection of Birds (RSPB) has contributed to the forthcoming IEA
ecological guidelines and has co-produced a book on strategic environmental assessment
(SEA) Strategic Environmental Assessment (Therivel et aL 1992). The organisation has not
produced guidance notes per se. However, much of the RSPB's work on EA has comprised of
submissions or talks for conferences etc. on policy or legal matters. The Society are involved in
the EA of development plans and appraisal of EC structural funds.

The Council for the Protection of Rural England (CPRE) is a keen supporter of the EA
process and has actively engaged in lobbying for improvements to EA legislation and
implementation at the EC and UK levels. In relation to this, CPRE have produced various
documents including a guidance brochure Environmental Statements: Getting Them Right
(1990) to encourage developers and consultants to improve the quality of ESs.

Local Authorities

Kent County Council produced an EA handbook, the Kent Environmental Assessment
Handbook, which provides guidance to developers in the county as to when EA is required
and EA procedures. The document includes a section on what should be included in an ES
and covers topics of Ground and Surface Water Resources, Water Pollution and Land
Drainage/Flood Defence. Although the NRA is mentioned as the competent authority for
some of these issues, the document barely refers to the®NRA _as_a.possible consultee,-
particularly for. early-discussions.- The Planning "Authority only states that copies of the ES
and planning application would be sent to the NRA as required by Article 18 of the 1988
General Development Order (i.e. as a statutory consultee), although it does suggest that
additional copies of the ES should be supplied as a variety of organisations may have an
interest in the application, and presumably this could include the NRA as a non-statutory

consultee.

CCW (1993) refer to a variety of landscape assessment techniques including Warwickshire
County Councils Landscape Guidelines, Dyfed County Council's landscape analysis for
assessing the scope for wind turbine development, the Agricultural Development and Advisory
Service's Environmental Sensitive Area landscape assessments and Forest Enterprise forest
design plans. In addition, CCW were being consulted in the production of a landscape
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assessment for an Indicative Forest Strategy by Clwyd County Council and the Forest
Authority.

Water Industry

The water industry has historically funded much research, often in relation to the
environmental impact of various schemes, although not in relation to EA per se. An example is
research funded by the Foundation for Water Research on the effects of sea outfalls on the
environment (Nixon 1990).

Coal Industry

In 1991, British Coal produced a framework policy on the environment. The policy document
IS not restricted to environment assessment, but discusses in broad terms environmentally
sound approaches to the business areas of deep mines, opencast, coal products and coal in
use.
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S. NRA CONSULTATIONS AND ROAD TESTING

51 Introduction

In practice, the NRA comments on a variety of development proposals from external sources.
The form of information received, upon which to comment is generally one of three types:

* a planning application with Environmental Statements (ESs) arising from formal
Environmental Assessment (EA);

 planning applications without an ES; and

 applications for consents or licences associated with the development (before or after a
decision on planning permission).

In addition, there may be pre-submission enquiries relating to each of the above from
developers and/or local planning authorities (LPAs). Generally, most are dealt with entirely by
Area offices.

In effect, there is a continuum of the scale and/or environmental significance of applications
from relatively minor consent or licence applications to large scale development proposals. The
principles of environmental appraisal or assessment apply to proposals across the continuum.
Guidance in the form of R&D Note 76 has been produced to assist staff, particularly in their
response to planning applications although should be used for all projects as appropriate.
Planning applications are generally dealt with by Planning Liaison staff and licence/consent
applications by relevant (core) functions. Land drainage consents are generally dealt with by
Flood Defence or Development Control (titles may vary). Some Regions rely on LPAs to
assess which planning applications the NRA should be asked to comment upon, others operate
a visitor system, whereby NRA staff visit LPA offices to review lists of planning applications
received to assess which should be refeired to the NRA.

Although the NRA may be able to control to some extent the outcome o f planning applications
through its regulatory powers (i.e. it may indicate refusal of consents or licences if the NRA is_
aware of a planning_application_before, its approval),- the -NRAYV influence ~on "planning
applications- may be limited to recommendations to LPAs. These comments may be
incorporated, in turn, to recommendations made by planning officers to planning committees
consisting of elected representatives. It is these committees who generally decide the outcome
of planning applications, unless, for example, there is intervention by the Secretary of State.
Once a planning application is approved, it may become more difficult for the NRA to refuse
consent or licence applications. It is clear that a good working relationship with local planning
authorities is necessary to ensure that the NRA's concerns are not only taken seriously, but are
incorporated at an early stage.

Consultation with NRA staff was undertaken to 'road test R&D Note 76. In addition,
consultation with NRA staff and local planning authorities (LPAS) explored the relationships
between the NRA and LPAs.
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5.2 Conveyance of NRA interests to external bodies

Although the bulk of NRA work consists of the day to day responses to individual
development proposals (Section 5.3), the NRA is also involved proactively in various ways
with LPAs and developers to more strategically convey its interests to these bodies.

5.2.1 Strategic approaches to LPAs

In most Regions regular meetings (usually annually) were held with LPAs at an Area or
Regional level. One Region (Welsh) reported that meetings had been held with LPAs soon
after the formation of the NRA but had not been repeated. Another Region (Severn-Trent) had
produced a video on general environmental awareness and accompanying briefing notes on
NRA requirements that were thought useful at meetings with LPAs. Meetings in some Regions
may include other bodies (e.g. English Nature).

In some Regions, the NRA were invited to local planning forum at which NRA staff presented
model policies. Such policies issued to LPAs provided strategic information that could easily
be incorporated into structure plans, which have become more significant in determining the
outcome of development proposals since the enactment of the Planning and Compensation Act
1991. Model policies are suggested in the nationally-produced document Guidance Notesfor
Local Planning Authorities on the Methods of Protecting the Water Environment through
Development Plans (NRA 1994). This document sets out the statutory responsibilities of the
NRA and provides information on NRA concerns with respect to: water quality and water
resources; flood defence; fisheries, recreation and conservation in river corridors and coastal
margins; and mineral workings and waste disposal. The document suggests the inclusion in
statutory development plans of the policies, which reflect the Authorities concerns and
responsibilities. The document has also enabled the NRA to respond to LPASs in a consistent
manner in its role as statutory consultees on structure plans. (Draft plans are received from
LPAs by strategic or forward planners and circulated within the NRA for comment). There
were mixed opinions between NRA staff as to whether plans took into account the NRA’s
needs.

LPAs operate under the Town and Country Planning (T&CP) framework. Regionally, T&CP
Liaison Procedures are produced (using a common basis) setting out the types of development
the NRA would seek to be consulted. Table 5.1 presents those types typically included,
although there were Regional differences. The NRA are statutory consultees for some of the
development types listed under the General Development Order (GDO; Table 5.2), for some
others it is the relevant licensing authority. For others there may be no statutory basis for
consultation, although the development types are clearly of interest to the NRA.
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Table 5.1 Development types typically in T&CP Liaison Procedures

=

o~

~

10.
11.
12.
13.
14.

General:

Development which departs significantly from published Development Plans.
Development within or adjacent to any water course on flood plains including coastal
plains and tidal lengths of rivers, washlands and in areas where there may be drainage
problems.

Development on, under or adjacent to or protected by any flood bank, sea defence or
other flood control structure.

Development which may affect an aquatic/wetland site of conservation interest
Development of contaminated land.

Development involving the disposal of sewage (other than toapublic sewer) including
the use of septic tanks, cesspits, sewage treatment plants and private sewers.
Development which could effect groundwater protection zones.

Development which could exacerbate existing sewerage or sewage disposal problems.

Specific:

Petrol filling stations or other storage facilities for petroleum products, chemicals, etc.,
including fertilisers and pesticides (above or below ground).

Timber treatment plants.

Intensive livestock and poultry units.

Kennels, catteries, stables etc.

Mineral workings and exploratory works including restoration.

Waste disposal operations (including landfill, waste transfer stations, incinerators,
scrap yards, bailing and recycling plants and solvent recovery plants).

Burial grounds.

Development of water based recreation facilities.

Vehicle parks and plant hire depots.

Major residential, industrial and commercial developments.

Fish farming activities including fish stocking or relocation of fish or works which will

----restrict-the movement of fish.--------- - ——ur ——

Note:
Brief notes justifying each type accompany ihe list.
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Camping and caravan sites.

Golf courses.

Swimming pools.

Water reservoirs and conservation lakes.

Development requiring an environmental assessment-

Highways, railways, power stations, airports and tunnels and any associated facilities.
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Table 5.2  Developments for which the NRA in a statutory consultee under the
General Development Order

Development involving or including mining operations

Development involving the carrying out of works or operations in the bed of or on the banks
of ariver or stream

Development for the purposes of refining or storing mineral oils and their derivatives
Development involving the use of land for the deposit of refuse or waste

Development involving sewage, slurry or sludge treatment or disposal

Development relating to the use of land as a cemetery

Development for the puiposes of fish farming

Notes:

1The GDO is currently being consolidated; no changes to consultation requirements are expected.

Other strategic contacts made by the NRA include meetings with national associations (i.e.
Association of County Councils, Association of District Councils and Association of
Metropolitan Authorities (ACC, ADC and AMA)), and representation on the National
Planning Forum. In addition, contact with the Department of the Environment (DoE)
influences the framework within which the NRA and LPAs interact This has included meetings
and consultation on Planning Policy Guidance (PPGs), Regional Policy Guidance (RPGS),
Mineral Planning Guidance (MPGs) and input to Government Circulars, e.g. DoE 30/92.

Catchment management plans (CMPs) have been issued for consultation to local authorities,
which to some extent portray the NRA’s vision of development in the catchment and should
subsequently influence LPAs. The Thames Region have also produced Thames 21 - A
Planning Perspective and a Sustainable Strategy for the Thames Region, a strategic
examination of the entire Region, with a view to promoting sustainable development. The
Region has also held a meeting (entitled "Water and the Water Environment) with the regional
branch of the Royal Town Planning Institute (RTPI) with speakers from both the NRA and
LPAs.

Other than commenting on individual planning applications, a variety of other ad hoc-contact
occurs. For instance LPAs may ask the NRA for advice on sustainability, the LPAs, like many
people, being unsure as to how to incorporate the concept into policies and actions. Survey
data to assess flood risk, as collected under Section 24(5) of the Water Act 1973, have been
issued as they have become available.

The NRA request various feedback from LPAs, including early notification of development
proposals, consultation on relevant planning applications and decision notices on applications.

Where LA boundaries cross more than Region (e.g. Gloucestershire includes parts of four
Regions), one Region takes the lead in dealing with the LPA.

The NRA has recently produced the first ten groundwater vulnerability maps intended to
enable planners, developers and consultants to identify the wvulnerability of groundwater

351/7/T 30



to contamination. The areas covered are East Kent, Humber Estuary, West London, West
Cheshire, North Essex, North West Hants, North East Yorkshire, West Norfolk, North
Northants and Nottinghamshire.

522 Conveyance of NRA interest to developers

A general leaflet "Safeguard the Environment - A guide to developers” is available for issue to
developers (either directly or via LPAS). It outlines the general responsibilities of the NRA and
principal concerns with respect to development. The leaflet generally encourages developers to
contact the NRA with respect to development.

More detailed information on NRA concerns with respect to specific development types exists
in R&D Note 76 and this has been used to a limited extent (see Section 5.5). Guidance notes
had been passed on both in response to specific planning proposals from developers and as a
general briefing to consulting engineers and county councils.

Severn-Trent Region has produced guidance notes for some development types (details
expected). The Region issues its Regional Guidelines for Environmental Assessment - these are
designed for internal use, but are circulated to developers as an example of what the NRA
would do themselves. As such, they incorporate considerations beyond NRA concerns,
because the NRA as a developer, has to conduct EA in compliance with EA Regulations. (The
EC Directive on Environment Assessment with respect to land drainage works was
implemented by The Land Drainage Improvement Works (Assessment of Environmental
Effects) Regulations 1988, SI 1217). Severn-Trent Region also distribute an EA/ES review
questionnaire which differs from that of R&D Note 76.

Other information that was reported to have been sent to developers included the Riverside
Owners Guide and Groundwater Protection Policy document in the Thames Region. The
Welsh Region issued specific conservation guidance relating to pond construction, bridges etc.
and copied relevant pages from the Rivers and Wildlife Handbook (Lewis and Williams 1984).
(A 1994 edition of the Handbook is now available; RSPB/NRA/RSNC 1994). Also issued
were guidelines on survey methodologies, e.g. for River Corridor Surveys, and NRA Special

Requirements.

Catchment management plans (GMPs) may be relevant to"developers, particularly in identifying
sensitive areas. Similarly, documents such as Thames 21 are useful in indicating sensitive areas
and pressure points on a Regional basis. The Region specifically mentioned that verbal
guidance may be given.

5.3 Responses to planning applications and applications for
licences/consents

Planning applications are generally received by Area Planning Liaison or development
control/flood defence departments. Increasing pre-submission enquiries were being received
from developers; developers are generally learning that contacting the NRA early is ultimately

beneficial.
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Most applications were routinely processed by the NRA. However in some cases the NRA
have identified the need for a formal EA, where the LPA has not requested one (e.g. hydro
schemes in both Severn Trent and Welsh Regions, a project involving a large mixed
development, and a project involving the redevelopment of contaminated land. In one instance,
the LPA had invited the NRA to request an EA to strengthen LPA’s demands for more
environmental information in association with a quarry development). For a variety of
applications the NRA may request environmental information, including instances where an
adequate ES has been presented. In general, proposed schemes involving formal EA occurred
infrequently.

Larger planning applications (including those with an associated formal ES) were generally
dealt with by Planning Liaison. Planning Liaison seek comments from relevant functional staff
and issue a co-ordinated response to the LPA. Planning applications for smaller schemes where
the LPA assess that flood defence is the main issue are often received and processed directly by
development control/flood defence staff. This was often done with suppon of conservation
staff. This particularly occurred in the Thames Region where there seemed to be some reliance
on conservation staff by area planning engineers, particularly after the relatively recent loss of
area environment officers and Regional support with restructuring.

Generally, planning applications were dealt with at Area level although the Regional EA
contact or other Regional staff may offer advice, when required. South Western Region
reported that there were named Regional EA specialists from each discipline who could be
called upon.

Standard comments and letters were generally used to respond to planning applications (and
pre-submission enquiries, where appropriate). In addition, documents considered above, NRA
functional leaflets, DoE guidance and text copied or extracted from R&D Note 76 were used.
Internal guidance was used in formulating responses, e.g. standard comments, manuals and
Policy Implementation Notes (PINSs).

Although contact with LPAs and developers was generally through planning liaison or
development control/flood defence staff, functional staff also would be in direct contact in
detailed discussions, e.g. if NRA requirements were thought unreasonable or if the NRA
request an ES to be rewritten or clarified.

The NRA could affect the outcome of development proposals via a number of routes:
(1) by influencing planning conditions set by the LPA;

(i) by instigating or consulting on Section 106 agreements set by the LPA;

(iii)  through powers as a licensing authority under the WRA 1991 and

(iv) (rarely) through legal agreements established between the developer.

In general, it was felt that the NRA would achieve most within the planning system by
negotiating improvements to schemes (although these must be within the legitimate planning
framework). ldeally, the need for environmental improvements should be raised early so that
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the costs of these improvements could be taken into account at the original sale of land to the
developer. Thus, the NRA require input wherever possible to a pre-development brief.

Applications for licences/consents alone may be dealt with direcdy by relevant functional staff
(i.e. land drainage consents by flood defence, discharge consents by water quality/pollution
control, abstraction licences by water resources and fish stocking, consents by fisheries). The
views of other functional staff may be sought where applications are considered to affect those
other functions. Severn-Trent Region reported that all consent applications were passed to the
Conservation and Recreation Section and generally dealt with by Assistant Area Conservation
and Recreation Officers who would utilise a site database of maps to identify
important/vulnerable sites. It was stated, however, that there was not direct input into decision

for conditions of licences.

In general, NRA staff reported that LPA’s varied greatly in their degree of interaction with and
responsiveness to the NRA. Regions reported that occasionally some planning applications had
been approved by LPAs without any NRA consultation, despite their relevance to the NRA.
The NRA would usually learn about such instances from decision notices or from subsequent
licence applications. It was more difficult to refuse licence applications if planning permission
has been granted. Fortunately, instances of significant development beginning without any
prior NRA knowledge were rare.

The experience of the NRA with planning authorities/developers varied with development
type, reflecting the differing planning authorities or developers responsible. For instance, South
Western Region reported that for schemes not covered by T&CP procedures, the experience
with roads and water company schemes was generally good, but was poor with forestry, pons
and other schemes covered by specific Sis.

5.4 Review criteria

Review criteria of Environmental Statements were rarely applied, due to the infrequency of ES
receipt and extent of use of R&D Note 76. However, criteria were applied in some instances to
environmental information supplied with planning applications or to applications for water
abstraction licences. Review criteria used included those in Section 4 of R&D Note 76 and
those developed by Severn-Trent Region. The use of matrices was also reported in one_Area._
One.Region commented-that recent training has raised staff awareness on what to expect in

EAs.

Review criteria were thought useful as there is often a tendency to judge only the information
supplied, and not that lacking. However, there is the opposing risk of being too prescriptive
and local knowledge of NRA staff not being taken into account. In some instances, term
consultants (consulting engineers - roads) were the recipients of some ESs and these took an

overview.
On Region commented that few people had time to read ESs sent out for comment.

A simple checklist had also been developed by strategic planners in Thames Region to review
structure plans and identify outstanding issues (Table 5.3).
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Table 5.3  Checklist to review structure plans in the Thames Region

NRA Functions Legislation, Guidance, Advice etc. Policies in Policies Policies
Guidance CMPs in Devt,
Notes Plans
European National PPGs Regional
Legislation (RPG9)
General Issues * * *
Water Quality/ * * * *
Pollution Control
Flood Defence > * *
Fisheries * * *
Navigation * * *
Ecology/ * * * *
Conservation
Amenity & * * * *
Recreation
Water Resources * * * £

* Cross referenced to the index

5.5 Use ofR&P Note 76

Some of the uses of the R&D Note 76 Environmental Assessments Undertaken by External
Developers - An’Interim Handbook for Staff are discussed above, i.e. to convey NRA concerns
to developers and for ES review. These and the wider use of the handbook are discussed
below.

In the Anglian Region the handbook it frequently used, principally by Planning Liaison and
Fisheries, Recreation, Conservation and Navigation (FRCN) staff. It was felt that wider
dissemination, e.g. to pollution control staff would be useful, particularly with respect to
assessing applications for discharge consents.

Main uses included:

» to respond to pre-submission enquiries staff may copy general guidance on EA and
the NRA (Section 1A), the sample checklist to identify impacts (Section IB), the
sample layout for a scoping brief (Section 3A), and relevant guidance notes (from
Section 3);

» for scoping EAs (pre-submission) and formal environmental repons;

« for assessing the need for formal statements, assessing ES quality and coverage of
Impacts or issues;
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 for assess applications for licences and consents; and

» as a general reference document.

In Severn-Trent Region the handbook was used only by Assistant Area Conservation and
Recreation Officers (Asnt. ACRO) and Area Planning Liaison officers and not by other
functional staff. There was a deliberate desire to limit the dissemination of the handbook such
that responsibilities were not confused and to base responses on a core of experience/expertise.
It was felt that the handbook should not be used more widely as a "paper-based expert
system”. Not all those in possession of the handbook used it, in one case this was because the
occasions had not arisen. In another case experienced staff members had not generally used the
handbook but it has proved useful for a new member of staff and as a checklist for the main
issues of concern where these were unclear.

In the Thames North East Area the handbook was generally not used, even though staff in this
Area had been specifically trained in its use.

The South East (London) Area used the introduction for background information. Other parts
of the handbook were photocopied to applicants including checklists. The guidance notes were
generally not relevant to the Area and too rural in outlook.

In the West Area of Thames Region the handbook was used by development control, mainly as
a quick checklist/aide memoir for scoping. Other uses included screening and guidance notes,
where relevant.

In the Welsh Region the manual had been disseminated to Area offices but had been little used,
although one consultee admitted this was essentially due to oversight. Some staff felt that they
are familiar with the development types already and did not require guidance. The handbook
was regarded, at worst, a safety net to be used if needed, and potentially a useful guide for
reference and information.

Guidance notes were generally thought useful to raise internal staff awareness. But some
consultees expressed concern that awareness should not dilute responsibilities, the project case
officer being in authority. Some staff also commented that they preferred to comment
specifically on each application.

Most thought that the current guidance notes were satisfactory with respect to technical detail,
identification of key impacts, ease of reading. There was some criticism of a lack of cross-
referencing and that the notes were too rural in outlook for metropolitan areas.

The need for further guidance notes was a factor raised by many consultees, thus making the
handbook more relevant to a wider variety of development proposals.

Development types activities or issues suggested as warranting guidance included:

marinas, new boreholes for large abstractions, gravel pits (may or may not be joined to
rivers), large-scale rearing of trout (in waters connected to rivers), enrichment of still
waters, housing developments, industrial developments, business parks, roads (new and
widening), service stations, golf courses, mineral extraction, airports, railways, fish
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farms, reservoirs, (tidal) barrages, development on flood plains, holiday parks or homes,
run-of-river hydroelectric schemes, coastal development (affecting coastal processes),
slate quarrying, redevelopment of industrial sites/contaminated land (e.g. coal mines),
bank repairs, bridges, culverts, river diversions, lake creation (for fishing, recreation or
irrigation), pipelines, cemeteries, canal restoration and landscape (particularly in urban
environments).

There was also felt to be a need for standard guidance on structures such as outfalls and
bankworks for use in response to land drainage consent applications.

Another request was for guidance on how to take strategic factors into account, such as how
to respond to another in a series of related proposals (e.g. barrages around the coast)

5.6 Use of other guidance

Regions in which R&D Note 76 had not been officially launched reported use of the normal
regulations and flood defence related guidance produced by Thames Region.

5.7 Training

Training in EA generally or specifically on EA and the handbook had occurred in varying
manner in the four Regions in which the handbook had been launched.

(1)  Anglian Region had not carried out any formal training; there have been small sessions at
conservation officer meetings and planning workshops at which case studies were done.

(i) In the Severn-Trent Region the Regional EA Co-ordinator had given briefings to
relevant staff. A Regionally-produced video on EA had also been shown to staff.

(iii) In the Thames Region EA seminars had been held in each area, attendees including
development control and planning liaison staff. Some staff in the past had also been on
relevant external courses such as on EA and on land drainage, conservation and amenity.

(iv) In the Welsh Region approximately 30 staff Regionally were briefed and asked to pass
the handbook on to relevant staff. It was unclear to what extent this had actually
occurred. A local university had also given T&CP and EA training to about 60 staff
members.

In general, whilst staff who had been trained felt they had received a good overview, there was
some desire expressed for regular (e.g. annual) updates. Some other staff felt that sufficient
training was received "on the job™. Anglian and South Western Region commented that they
were looking to the launch of the national EA training manual for more formal training. There
had been no general EA training in Regions in which R&D Note 76 had not been launched.
However, in South Western Region, the EA contact reponed that he himself had attended
relevant courses, seminars and conferences. The EA contact in North West Region had
provided training to NRA flood defence, conservation staff and project managers, principally
with respect to NRA capital schemes.
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Thames Region reported on other planning initiatives in the pipeline, such as a general planning
course, which was thought to be useful as many Planning Liaison staff were not necessarily
planning conscious. The course would also discuss the workings of Government functions
which were thought to be little understood by some staff. A specialist courses on planning
agreements has also been proposed.
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6. CONSULTATION WITH LPAs

Consultation with a number of representatives were carried on a limited scale to investigate the
relationship between LPAs and the NRA from the viewpoint of the LPAs. The findings, based
on a relatively small sample of LPAs and LPA staff may not be representative of LPAs as a
whole. The relationship between planning authorities and regulatory bodies with respect to
strategic environmental assessment is discussed by Wilson (1994).

6.1 Experience with the NRA

The framework within which LPAs operate is largely that of the T&CP system; although they
may be consultees for developments under separate regulations. Under the T&CP system,
council officers make recommendations on the outcome of planning applications received.
Planning decisions are actually determined by elected council members sitting on planning
committees. The committees generally follow officers' recommendations. Decisions on
planning applications are normally required within 8 weeks. In general, a LPA should grant
planning permission unless it can cite a planning-based reason or reasons for refusal. Decisions
and policies within the T&CP framework, are guided by government advice including various
policy guidance notes, such as Planning Policy Guidance (PPGs), Mineral Planning Guidance
(MPGs) and Regional Planning Guidance (RPGs) which, although principally aimed at
structure plans, may be material to decisions in individual planning applications. Government
Circulars are also relevant, and in the NRA/EA context particularly those on Environmental
Assessment (DoE 15/88, WO 23/88), Environmental Assessment: Amendment of Regulations
(DoE 7/94) and Development and Flood Risk (DoE 30/92, WO 68/92). The latter is
particularly relevant in certain boroughs within the Thames Region, where the presumption
against development in the floodplain severely inhibits any further large scale development.
(Following DoE 30/92 there was established a Memorandum of Understanding - Development
and Flood Risk between the NRA, Association of County Councils, Association of District
Councils and Association of Metropolitan Authorities (NRA/ACC/ADC/AMA 1994)).
(Guidance on coastal floodplains exists in PPG20 Coastal Planning).

One LPA consultee had been much involved in open discussi_ons with the NRA.. A recurrent-
problem-had been-the'speed of response (which several consultees commented on). Although

there was some sympathy for the need for the NRA to consult internally, comments from the
NRA had often come too late. Also, prior to more established planning liaison arrangements,

comments had been received from different functions at different times. The planning

authorities have a duty to respond to applications within an allotted time, and if comments

from consultees are not received by then they generally make decisions without the NRA's

input. By making comments too late, NRA staff had not only been wasting their own time, but
also the NRA's view would not have been taken into account in decisions. The situation had

generally improved, with comments usually being received within an acceptable timeframe.

Also, the NRA were now better at emergency responses, e.g. enquiries are faxed between

LPAs and NRA when the opinion of the NRA is clearly required.

In addition, the quality of NRA comments had generally improved, partly due a better
appreciation of planning law. Planning authorities are bound to make decisions on planning
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grounds only, because, if not, decisions are indefensible on appeal. Although many aspects of
NRA comments are relevant to planning, such as those on development in the floodplain,
other aspects may be irrelevant and can reduce the value of more relevant comments if the
latter are not clearly highlighted. An example is where conservation improvements were
suggested. Whilst it is a fundamental duty for the NRA to seek opportunities to enhance the
aquatic environment, the powers of local planning authorities largely limits them to protect
areas with statutory designations. There may also be some difficulty for LPAs to ensure that
conservation measures are successful in the longer term, e.g. obtaining guarantees that
conservation management will be regularly carried out. However, where there is scope for
negotiating around plans, such as the inclusion of essential work required to prevent flooding
from the planned development, environmental improvements may be incorporated as a
condition of planning permission or as a voluntary agreement (Section 106). A further example
of inappropriate commenting were those comments made to LPAs with respect to pollution
control and other aspects of the NRA's role as a regulatory body. These comments should be
reserved for responses to licence/consent applications made direct to the NRA. By making
these comments to the LPA, there had been occasions where there seemed to have been the
assumption within the NRA that pollution control issues had been addressed (although the
LPA could not implement such suggestions themselves), resulting in confusion and ultimately a
lack of NRA control.

One LPA (a district council) commented that it used the NRA's planning liaison document to
identify which development types should be referred to the NRA, although was aware that the
document went further than statutory requirements; the LPA accepted this as a preventative
approach despite the added burden of work (and delays) in contacting the NRA, receiving and
incorporating their comments. Another (county) LPA stated that it used the GDO as a basis to
identify NRA interest. A further (borough) council consulted the NRA on the basis of the size
of the development and floodplain location. Another stated it consulted the NRA as standard
procedure.

The NRA are asked to comment on most applications for new development in one borough,
where most of the borough is dominated by floodplain. Applications for house extensions were
generally not referred to the NRA as would be difficult to refuse on the grounds of flood risk.
Where, following initial NRA comments, LPA officers recommended to a planning application
on flooding grounds alone, a check was made with the NRA that they would stand by the
recommendation in a planning appeal.

It was felt by one borough that floodplain information supplied by the NRA was inaccurate and
out of date.

One borough stated that problems arose because the NRA's comments were copied to
applicants. The problems arose when NRA comments recommended refusal but suggested
conditions should permission be granted. This weakened the case for outright refusal by the
LPA. The LPA concerned now preferred the NRA to suggest suitable conditions in a
secondary consultation. However, this does assume a level of trust that secondary consultation
will occur.

One consultee felt that NRA comments were often too purist and unrealistic. Another
commented that NRA responses to planning applications were often akin to general policy
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statements rather than a specific response to a particular application; however, it was also felt
that this was understandable in that the NRA staff did not have time to make site visits.

A (county) planning authority commented that contact with the NRA on water-related issues
consisted of both formal consultation and the seeking of technical support due to the combined
role of the LA in waste licensing and development control. The same consultee considered that
the main interest of the NRA was the potential for pollution of water.

One consultee had had some informal input to the standard comments produced by the NRA
for national use. LPAs in general supported the idea of the NRA issuing (standard) guidance to
developers, but information issued to LPAs would be best restricted to that relevant to
planning. There was a mixed response as to whether LPAs would generally welcome any

guidance from the NRA.

The idea of catchment management plans was supported and it was felt that they would be
referred to. The Thames 21 document was welcomed and thought to be a good compilation (if
only for public relations purposes) of otherwise fragmented information.

LPA comments indicated that they varied in the extent they took environmental considerations
into account (also reflected in NRA experience of dealings with LPAS). Environmental
guidance from various bodies was often conflicting (e.g. from English Nature, local Wildlife
Trust, NRA and others with respect to wetland sites. One LPA consultee considered that his
borough tended to adopt a more precautionary approach than the County Council, particularly
with respect to development proposals for mineral extraction combined with waste disposal.

6.2 LPAs and EAs

LPAs tended to follow government guidance (i.e. DoE Circulars 15/88 and 7/94, and
DoE/WOQO 1989) to identify the needs for formal EA within the planning system. Two
consultees reported that their LPAs received informal environmental assessments at the
developer's own initiative quite often, or following requests for limited information. These
assessments were reviewed, although may only contain information on certain aspects of the
environment. However, one LPA reported that developments that might have required EA
may arise too rarely for development staff to be familiar with the need for jt, and. some.could
conceivably, "slip the-net". -The infrequency~of EAs- was commented on by more than one

consultee.

One LPA commented that they normally had informal discussions with prospective developers
at the stage of the scoping study and normally advised potential applicants to contact the NRA.
(Several consultees commented that they encouraged developers to contact the NRA at a
presubmission stage, particularly if problems were foreseen.)A further consultee commented
that contentious issues of development proposals arising in the EA process were often
discussed at tripartite meetings including the LPA and developer. However, it was not usual
for PLAs to directly seek NRA input to the scoping of EAs.

Planning applications are refused on the basis of environmental constraints that are of interest
to the NRA.
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In general, LPAs closely followed government guidance on identifying the need for an EA and
on ES content. One LPA commented that despite this, cases had occurred of their request for
an EA Dbeing turned down by the DoE on appeal.

Surrey County Council with the assistance of Borough Council representatives have produced
draft advisory checklist and accompanying guidelines for environmental assessment. The
production of these were prompted by concern over government guidance which was thought
to be somewhat vague and to contain threshold criteria which were too high, given the
perceived sensitivity of development in Surrey. Using these guidelines LPAs in Surrey are able
to identify sensitive locations or effects and the need for further environmental information and
possibly formal EA. It was expected that the guidance would be updated regularly (current
draft - June 1994).

The checklist asks whether the development is likely to have a significant impact via a number
of factors. Factors are categorised, including those as follows:

e water - "involving changes to the local drainage pattern?" and "affecting other
hydrographic characteristics?";

e pollution - "resulting in discharge to watercourses, aquifers and Groundwater
Protection Zones?" and "resulting in contamination o f the site or any structure on it?"

e ecology - "affecting Ramsar Site, SPA, SSSI, NNR, LNR, Site of Nature
Conservation Importance, Area of High Ecological Quality?" and "affecting habitats,
plants and animal species?";

» river valleys - "affecting environmental and operational aspects of a river valley?"
 utility infrastructure - "requiring expansion or updating of infrastructure?"

Other categories are: land; landscape and townscape; archaeology, historic landscape and
historic buildings; geology; energy; transport infrastructure, cumulative effects.

For each factor responses to monitoring questions are required: i.e. as to whether the item
applies, whether further information has been requested, and received. Comments on the
adequacy of information supplied are also requested.

The guidelines discuss the factors in the checklist in more detail, suggesting the sort of
information that may be required to assess the impacts of proposed development, and provide
internal and external contact points. Under the water category there is the following guidance:

"Appropriate information may relate to changes to the local drainage pattern which are likely
to have a greater impact than can be addressed in the normal processing of individual planning
applications. Other hydrographic characteristics involve effects on groundwater level and flow,
watercourses, surface water flow and flooding. The impact of development on downstream
areas can be significant (increased overland flows, flooding being more severe and more rapid,
etc.). Often measures such as storm water retention ponds may be proposed to deal with such
effects and the environmental consequences of these measures will need to be addressed.
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[Contacts: District engineers, National Rivers Authority (Chris Bedford, Thames Region;
0734-535790)]

Information under pollution includes:

(1)

(ii)

(i)

(iv)

"Damage to the aquatic environment is addressed by the Environmental Protection Act
1990 (EPA) and the Water Resources Act 1991 (WRA). The WRA controls pollution
resulting from activities not regulated under the EPA. The National Rivers Authority is
to be consulted for any development affecting surface water and groundwater. Her
Majesty's Inspectorate and local authority Environmental Health Officers are responsible
for authorising processes likely to result in such pollution.”

"Groundwater is at risk from types of pollution. Waste disposal operations are a major
potential threat to groundwater. Mineral working can affect the future availability of
groundwater resources by restricting recharge and diverting flow. The NRA's recently
adopted Policy and Practice for the Protection of Groundwater will introduce new and
vigorous controls on mineral and waste sites. The NRA document describes eight
activities or types of development that can have a potential impact on groundwater. The
document also makes a clear distinction between aquifers, which can be very extensive as
in the case of the chalk and greensand aquifer, and groundwater Protection Zones which
relate to specific water abstraction points and are especially sensitive to pollution.
[Contact: National Rivers Authority (NRA) (Chris Bedford; 0734-535790)]

"A PPG on Planning and Pollution Control was issued in July 1994. It seeks to clarify
the relationship between planning and pollution control, stressing the need to avoid
duplication and the importance of co-ordination and communication between all bodies
concerned, including LPAs. Sections of the PPG are devoted to Integrated Pollution
Control (with regulation being carried out by HMIP), air quality and water quality. The
PPG applies particularly to industrial development, waste treatment and disposal and the
redevelopment of contaminated land. The statutory involvement of HMIP in the planning
process is restricted to being a consultee in environmental assessments."

Circular 28/85 on the Reclamation of Derelict Land related to the contamination of
land... Also the Interdepartmental Committee on the Redevelopment of Contaminated
Land has produced documents which seek to_establish some control:..- The NRA are

- - -concerned'witlfwater contamination resulting from redevelopment of contaminated land.

[Contacts:NRA (Chris Bedford; 0734-535790)]

Under the ecology/geology category, habitats are described as:

"areas containing rare flora and fauna, a large variety of species, wet areas including
ponds, rough topography or land left undisturbed for a long period, or any combination
of these characteristics. Habitats include vegetation, geological and surface material.”
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Guidance for river valleys is:

"The NRA suggests that a broad view be taken of river valleys as important features.
Aspects to be considered are flooding, river banks, trees and woodland along river
banks, etc. [Contact: (Chris Bedford, NRA; 0734-535790)].”

Finally guidance on utility infrastructure includes:

"This involves water supply, treatment and distribution; sewage collection and treatment;

Infrastructure also is considered under cumulative effects.

LPAs staff interviewed felt that they were as stringent with their own Local Authority (LA)
schemes as they were with external schemes. This is in contradiction to some NRA experience.
For example in North West Region an LPA had insisted that the NRA use local sandstone to
face a Rood Defence Capital scheme and yet proposed to strengthen a riverside path (of their
own) with bare concrete. Although LPAs may be unlikely to confess to double standards if
these do occur, it may also be a reflection of recent legislative changes.

The County Council consulted stated that it now tended to conduct EAs for its own highway
schemes as a matter of course (albeit a largely internal process), regardless of the threshold
criteria indicated in Government guidance. This had been prompted by raised environmental
awareness within the electorate, reflected in Government guidance (e.g. PPGs). The quality of
EA and/or ES produced influenced the extent to which environmental considerations would be
included in final plans.

The BlackwaterValley Route, described in Appendix E, provides an illustrative case study of
the use of EA by a LPA for a highway scheme and also of LPA/NRA interaction. The initial
environmental statement for the scheme, the outcome of EA without consultation with the
NRA, was found to be inadequate by the NRA (and EN) when the organisations did become
involved, subsequent EA work led to a well designed and environmentally acceptable scheme.
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7. GUIDANCE NOTES

Guidance notes for the two levels are presented as Appendices F (brief guidance
notes/checklists) and G (more detailed notes). The results of literature searches on each
development type are presented as Appendix H. The notes in Appendix F have since been
amended by the NRA in the production of the NRA scoping manual. The notes in Appendix G
however have taken into account comments received from NRA staff.

It is important to note that the notes are limited to addressing NRA concerns and should not be
used in isolation by developers conducting a formal EA. They should be used alongside other
guidance (e.g. DOE/WO 1989) which sets out the wider issues to be addressed and the
statutory requirements of EA. Within the NRA context these notes are potentially appropriate
for consultations with developers, their consultants and LPAs on all relevant planning
applications and not just those requiring formal EA. However, their use may best be targeted
to more significant developments in terms of scale or potential impact, as the uptake of the
notes may be lessened if they are found to be largely irrelevant or overly demanding, e.g. for
small scale schemes.
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8. DEVELOPMENT OF REVIEW CRITERIA

8.1 Introduction

An objective of the research was to develop and apply a procedure to review the quality and
contents of Environmental Statements (ESs) and other documentation.

The EC Directive (85/337/EEC) placed minimum requirements for the content of an ES as
indicated by Table 8.1. The resulting UK Regulations on EA, such as SI 1988 No. 1199, set
these out as statutory requirements for ESs, although their wording is altered (see Table 8.2).
Local Planning Authorities have the responsibility for checking that ES meet this minimum

standard.

Table 8.1  Information required in Environmental Statements as specified by the EC
Directive (85/337/EEC)

1 Description of the project, including in particular:
a description of the physical characteristics of the whole project and the land-use
requirements during the construction and operational phases,
a description of the main characteristics of the production processes, for instance, nature
and quantity of the materials used,

an estimate, by type and quantity, of expected residues and emissions (water, air and soil
pollution, noise, vibration, light, heat, radiation, etc.) resulting from the operation of the

proposed project.

2. Where appropriate, an outline of the main alternatives studied by the developer and an
indication of the main reasons for his choice, taking into account the environmental
effects.

3. A description of the aspects of the environment likely to be significantly affected by the
proposed project, including, in particular, population, fauna, flora, soil, water, air,
climatic factors,.material.assets,-including the architectural’ and' archaeological- heritage,
landscape and the inter-relationship between the above factors.

4. A description (') of the likely significant effects of the proposed project on the
environment resulting from:

the existence of the project

the use of natural resources

the emission of pollutants, the creation of the forecasting methods used to assess the
effects on the environment

and the description of the measures envisaged to prevent, reduce and where possible
offset any significant adverse effects on the environment
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5. A description of the measures envisaged to prevent, reduce and where possible offset any
significant adverse effects on the environment

6. A non-technical summary of the information provided under the above headings.

7. Anindication of any difficulties (technical deficiencies or lack of know-how) encountered
by the developer in compiling the required information.

Note

1 This description should cover the direct effects and any indirect, secondary, cumulative, short, medium
and long-term, permanent and temporary, positive and negative effects of the project

Table 8.2 Information required in an Environmental Statement as specified by Sl
1988 No. 1199.

A description of the development proposed, comprising information about the site and the
design and size or scale of the project;

The data necessary to identify and assess the main effects which the project is likely to have on
the environment;

A description of the likely significant effects, direct or indirect on the environment of the
development, explained by reference to its possible impact on:

* human beings;

+ flora;

* soil;

* water;

e air,

e climate;

 the landscape;

» the inter-action between any of the foregoing;
* material assets; and

 the cultural heritage.

Where significant adverse effects are identified with respect to any of the foregoing, a
description of the measures envisaged in order to avoid, reduce or remedy those effects;

A summary in non-technical language of the information specified above.

In addition to the minimum requirements of ES content, the EA Regulations (SI 1988 No.
1199) require that certain procedures are followed to facilitate the preparation of ESs. Further
to the statutory requirement, guidance on best practice for ES production (DoE 1994)
suggests further procedures, such as the developer having "early consultation with the relevant
pollution control body". This recommendation is more specific than that recommended in
earlier Circulars (e.g. DoE 15/88 and the Guide to the Procedures (DoE/WQO 1989).
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As aresult of the above the review of ESs has two aspects:
e procedural; and

* material.

8.2 Existing criteria

A number of review criteria have produced. To some extent the usefulness of some of the
criteria to the NRA is reduced as they are intended to address whether the minimum
requirements have been met and not necessarily whether issues of particular NRA concern are
addressed. For example, flora may generally be given good coverage in an ES but aquatic
flora may be largely overlooked

Lee and Colley (1990) produced widely used procedural review criteria which have been
modified by the Institute of Environmental Assessment (IEA) (Table 8.3). To facilitate the
review procedure, the Institute produced a system of review grades.

A Excellent, no tasks left incomplete

B  Good, only minor omissions and inadequacies
C  Satisfactory despite omissions and inadequacies
D

Parts are well attempted, but must as a whole be considered just unsatisfactory because
of omissions and/or inadequacies

E  Poor, significant omissions or inadequacies
F Very poor, important tasks poorly done or not attempted

N/A Not applicable. The review topic is not applicable or relevant in the context of this
statement.
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Table 8.3 Institute Review Criteria

11

1.2

13

1.4

2.1

Description of the development, the local environment and the baseline conditions
Description of the development

The purpose and objectives of the development should be explained The description
of the development should include the physical characteristics, scale and design as
well as quantities of material needed during construction and operation.

Site description

The area of land affected by the development should be clearly shown on a map and
the different land uses of this area clearly demarcated. The affected site should be
defined broadly enough to include any potential effects occurring away from the
construction site (e.g. dispersal of pollutants, traffic, changes in channel capacity of
water courses as a result of increased surface run off etc.).

Residuals

The types and quantities of waste matter, energy and residual materials and the rate
at which these will be produced should be estimated. The methods used to make
these estimations should be clearly described, and the proposed methods of treatment
for the waste and residual materials should be identified. Waste should be quantified
wherever possible.

Baseline conditions

A description of the environment as it is currently and as it could be expected to
develop if the project were not to proceed. Some baseline data can be gathered from
existing data sources, but some will need gathering and the methods used to obtain
the information should be clearly identified. Baseline data should be gathered in such
a way that the importance of the particular area to be affected can be placed into the
context of the region or surroundings and that the effect of the proposed changes can
be predicted.

Identification and evaluation of key impacts
Identification of impacts

The methodology used to define the project specification should be clearly outlined,
including details of consultation with expert bodies (e.g. Planning Authority, HMIP,
NRA, NCC, Countryside Commission etc.) and the public, and reference to panels of
experts, guidelines, checklists, matrices, previous best practice examples of
environmental assessments on similar projects (whichever are appropriate).
Consideration should be given to impacts which may be positive or negative,
cumulative, short or long term, permanent or temporary, direct or indirect.

50

351/7IT



2.2

2.3

31

The logic used to identify the key impacts for investigation and for the rejection of
others should be clearly explained. The impacts of the development on human beings,
flora and fauna, soil, water, air, climate, landscape, material assets, cultural heritage,
or their interaction, should be considered.

Prediction of impact magnitude

The size of each impact should be determined as the predicted deviation from the
baseline conditions, during the construction phase and during normal operating
conditions and in the event of an accident when the proposed development involves
materials that could be harmful to the environment (including people). The data used
to estimate the magnitude of the main impacts should be clearly described and any
gaps in the required data identified The methods used to predict impact magnitude
should be described and should be appropriate to the size and importance of the
projected disturbance. Where possible, estimates of impacts should be recorded in
measurable quantities with ranges and/or confidence limits as appropriate. Qualitative
descriptions where necessary should be as fully defined as possible (e.g. 'insignificant
means not perceptible from more than 100 m distance’).

Assessment of impact significance

The significance of all those impacts which remain after migration should be assessed
using the appropriate national and international quality standards where available.
Where no such standards exist, the assumptions and value systems used to assess
significance should be justified and the existence of opposing or contrary opinions
acknowledged.

Alternatives and mitigation
Alternatives

Alternative sites should have been considered where these are practicable and
available to be developed. The main environmental advantages and disadvantages of
these should be discussed in outline, and the reasons for the final choice.given. Where- -

available, alternative-processes,' designs”and operating conditions should have been

3.2

considered at an early stage of project planning and the environmental implications of
these oudined.

Mitigation

All significant adverse impacts should be considered for mitigation and specific
mitigation measures put forward where practicable. Mitigation methods considered
should include modification of the project, compensation and the provision of
alternative facilities as well as pollution control. It should be clear to what extent the
mitigation methods will be effective. Where the effectiveness is uncertain or depends
on assumptions about operating procedures, climatic conditions etc., data should be
introduced to justify the acceptance of these assumptions.
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3.3

4.1

4.2

4.3

Commitment to mitigation

Clear details of when and how the mitigation measures will be carried out should be
given. When uncertainty over impact magnitude and/or effectiveness of mitigation
over time exists, monitoring programmes should be proposed to enable subsequent
adjustment of mitigation measures as necessary.

Communication of results
Presentation

The report should be laid out clearly with the minimum amount of technical terms.
An index, glossary and full references should be given and the information presented
so as to be comprehensible to the non specialist

Balance

The environmental statement should be an independent objective assessment of
environmental impacts not a best case statement for the development Negative
impacts should be given equal prominence with positive impacts and adverse impacts
should not be disguised by euphemisms or platitudes. Prominence and emphasis
should be given to predict large negative or positive impacts.

Non technical summary

There should be a non technical summary outlining the’main conclusions and how
they were reached. The summary should be comprehensive, containing at least a brief
description of the project and the environment, an account of the main mitigating
measures to be undertaken by the developer, and a description of any remaining or
residual impacts. A brief explanation of the methods by which these data were
obtained and an indication of the confidence which can be placed in them should also
be included.

Procedural review criteria were also produced by King and Wathem (1992b), i.e. those
appearing in R&D Note 76. These are reproduced as Table 8.4.
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Table 8.4  Procedural review criteria for environmental statements recommended by
King and Wathern (1992b)

These review criteria consider the ES with respect to 8 attributes:

Information of the EA process (Method Statement)
The description of the proposed project
Alternatives

Site and local environment

Predicted environmental impacts

Mitigation and enhancements

Monitoring and maintenance

© N o g bk w N

Presentation and non-technical summary.

Each attribute is then divided into questions indicating tasks which should have been
performed within that section. These should be circled "Yes' or 'No* as appropriate. The
reviewer then grades each section from A-F indicating how well the tasks have been
performed where:

A - Excellent, all tasks performed well

B - Good, no important missions or inadequacies

C - Satisfactory, despite some omissions or inadequacies

D - Unsatisfactory, some important omissions, but parts well attempted
E - Poor, important omissions and inadequacies

F - Very poor, important tasks poorly done or not attempted

N/A - the category is not applicable for the project

Based upon these, a grade is obtained for each of the 8 sections and for the whole report.
Where category boundaries lie will be a matter for judgement. It is recommended that
more than one person reviews the ES, in order to reduce the subjectivity of an individual
reviewer. Whilst a grade of C is satisfactory, a good ES should score A or B.

Section 1. Information on the EA process (Method Statement)

1  Does the ES clearly explain how the EA process has taken place, who has been
consulted and what methods have been used? [ ] Score A-F
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Indicate Yes or No
11 s there a full list of who has been consulted? Y/N
1.2 Is there a summary of responses, highlighting areas of concern? Y/N

1.3 Did consultations take place openly at an early stage in the project Y/N

planning?
1.4 Are any survey or predictive techniques explained? Y/N
1.5 Does the ES indicate why these methods or techniques have been used? Y/N
1.6 Are any gaps in information and uncertainties outlined? Y/N
1.7 Has the assessment been carried out in a logical and rational manner? Y/N

Section 2. The description of the proposed project
2. How adequate is the description of the project? [ ] Score A-F

Indicate Yes or No

2.1 Is the design, size and scale of the project clearly shown? Y/N

2.2 Are the main characteristics of production processes described in sufficient Y/N
detail?

2.3 Are the type and quantity of any residues, emissions or other waste Y/N
described in sufficient detail?

2.4 Are any associated activities or developments shown, for instance off-site Y/N

implications?
2.5 Is the timing and phasing of construction activities indicated? Y/N
2.6 Are strategies for operation and decommissioning included? Y/N

Section 3. Alternatives

3. Are the main alternatives to the project identified and is their rejection
justified? [ ] Score A-F

Indicate Yes or No
3.1 Are alternative designs or developments considered? Y/N

3.2 Are alternative locations considered? Y/N
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3.3

Is there a more environmentally sensitive alternative to the project?

3.4 Arevalid reasons given for its rejection in favour of the proposed project?

Section 4. Site and local environment

4.

41

4.2

4.3

4.4

4.5

4.6

How adequate is the description of the site and local environment

[ ] Score A-F

Y/N

Y/N

Indicate Yes or No

Are maps of the area directly affected included?
Is the area which is broadly affected indicated?
Is there an outline of land use, e.g. recreation?

Is reference made to the relevant site designations, local plans,
EC Directives and other legislative requirements?

Is use made of photographic and other illustrative material?

Are any physical characteristics quantified?

Section 5. Predicted environmental impacts

5.

51
5.2

5.3

5.4

Are all impacts likely to affect NRA interests identified, evaluated
and clearly presented? [] Score A-F

Y/N
Y/N
Y/N

Y/N

Y/N

Y/N

Indicate Yes or No

Are there any important impacts which have not been mentioned?

Does the ES highlight the key impacts?

Are construction impacts indicated as well as those associated with the
operation of the project?

Does the ES indicate if the impacts are:

- strategic or local?

- temporary or permanent?
- short or long term

- adverse or beneficial?

- direct or indirect?
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5.5 Are impacts quantified where possible and an indication of their magnitude Y/N
and significance given?

Section 6. Mitigation and enhancements

6.  Are all significant adverse impacts mitigated to the NRA's satisfaction and
is the opportunity taken to incorporate appropriate enhancements?

[ ] Score A-F
Indicate Yes or No
6.1 Have all reasonable mitigation measures been proposed? Y/N
6.2 Does the ES indicate how the mitigation is to be implemented? Y/N
6.3 Is the likely success of mitigation measures indicated? Y/N

6.4 Does the ES clearly identify any residual impacts, which cannot be Y/N
mitigated?

6.5 Has any opportunity been taken to incorporate enhancements appropriate Y/N
to the local environment?

6.6 Are there any 'enhancements’ which are not in keeping with the local Y/N
environment?

Section 7. Monitoring and maintenance

7. Are there appropriate provisions for future monitoring and maintenance
based upon predicted impacts and areas of uncertainty? [ ] Score A-F

Indicate Yes or No

7.1  Are there adequate provisions for monitoring impacts during:

- construction? Y/N

- operation? Y/N
7.2 Is there a suitable plan for:

- maintenance? Y/N

- restoration and aftercare? Y/N

- disposal of wastes? Y/N

7.3 Is there a suitable strategy to deal with emergencies, such as

spillages or accidents? Y/N
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Section 8. Presentation and non-technical summary

8. Is the layout of the ES clear and logical with an adequate non-technical
summary and no obvious bias? | % Score A-F

Indicate Yes or No
8.1 Does the ES have:

- alist of contents? YIN
- alossary? . YIN
- afeference list? YIN
- apﬁendlce_s? YIN
- non-technical summary? YN
8.2 Does the non-technical summary present the main findings? YN
8.3 Isthe ES presented as an integrated whole? YIN
8.4 Isthe language clear and concise? YN
8.5 Are adverse impacts outlined without bias? YN
8.6 Does the ES make unsubstantiated claims? YIN

OVERALL QUALITY OF THE ENVIRONMENTAL STATEMENT [ ]

COMMENTS:

King and Wathem (1992b) emphasised that these criteria covered were only for procedural
review and commented fhat criteria for the review of material factors were difficult to
standardise, with the review being best done on a case-hy-case hasis by technical experts.
However, they outlined what the NRA requirements should be for material review (Table 8.5)
and also recommended the use of cross-referencing to the original scoping brief.

3BUTIT of



Table 85  NRA requirements for material review (after King and Wathem 1992b)

NRA require;
1. Full and detailed information on;

» methods of data collection
o survey and sampling techniques
» the timing of the baseline data collection

These should be preferably comparable to its own methods. The results should be clearly
presented for scrutiny.

2. Aclear description of;
« the full extent of the development

» associated activities
3. Therationale underlying the development including:

« alternatives of either process or location
o justification for their rejection

4. Key questions to be answered as to:

o whether its interests will be affected
* 1o what extent

Quantifications should be made where possible and sources of references quoted.
5. Rationale behind choice of mitigations and enhancements stich as:

» Wwhat other mitigations are likely?
o how effective are they likely tohe?
* how appropriate are they?

6. Whether an appropriate monitoring and maintenance strategy is proposed.

NRA would NOT require:

1. Superficial answers and bland reassurances where there may be potential impacts
2. Poorly indexed documents

3. Excessively bulky or glossy documents.

The ES can be a succinct document as long as the correct issues are addressed.
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More recently, the DoE has produced a good practice _Pmde for the evaluation of
environmental” information for planning projects (1994c). Whilst {)rovldlng explanation of a
detailed process for review, the mechanism is geared t0 local authorities, rather than NRA
needs. However, the guide is a useful supporting document.

8.3 Development of criteria

Although the difficulties in producing standardised criteria for the material review of ESs are
acknowledged, the criteria E)rese,nted In Table 8.6 are suggested for the purposes of the
combineg material/procedural review of both ESs and environmental information by the NRA,
These criteria are based on those of King and Wathem (1992b), but utilise the expected format
of criteria currently being produced for the European Commission.

Initially, for each criterion options of pogitive or negative responses are given on the
applicability or relevance of the criterion, Given the difficulty in aevising a universal review
system and the fact that environmental information produced may have a far mare limited
scope than a full ES, manxncrlterla may not be ap;?llcable In each case for environmental
information. However, the "hot relevant” response should only be used where the subject is
genuinely not applicable and should not be used as a "not sure™ option.

For relevant criteria ajudgement is made as to whether the ES or information supplied is either
tomplete’, ‘acceptahlélorinadequate’. On the basis of these Jud%ements each of nine sections
is graded (A-D) and an overall %rade produced on the basis of these. The grading system will
be more_applicable for an ES, it may be less workable on rather more limited eRvironmental
Information produced for less significant developments.

It is recommended that the review criteria presented in Table 8.6 are adopted for general use to
assess the ﬂuall% %1; the.ES or environmental information sue})lled to the NRA. These criteria

ts)t/}())euld be Used n association with scoping guidance that may be applicable to a development

Tahle 8.6 Rec_ommendeq criteria for the [evigw of environmental information or
---------------- environmentalstatements provided by-developers in association-with----------
planning application, licence applications etc.

The following review criteria may usefully be app_lled to Environmental Statements (ESs) and
may.also be pplicable to enviromental information supplied. in connection with larger, more
significant schemes that do not warrant formal EA. The Criteria should be applied primarily, b

planning liaison (or equwalentr}2 staff, although support may also be required from technicd
specialist for spme areas (see ! ewev,vers’g. Uch support may best be sought at the same time
as the ES or relevant sections isfare circulated for comment. The criteria are arranged into nine

main sections:
1 General ES content - overview

. The EA process - consultation
3. The description of the proposed project
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4. Alternatives

5. Site and local environment

0. Predicted environmental |mPacts
[, Mitigation and enhancements

8  Monitoring and maintenance

9. Presentation and non-technical summary

Relevance

Each section is then divided into questions indicating tasks r issues which may or may not be
relevant, Responses under the ‘Relevant’ column should indicate whether the 1Ssue is (Y) or is
not applicable (Nz. Note that for environmental information that is not in the form of an'ES, a
large number of the attributes gr questions may, not be aPpllcabIe. Also. the "ot ai)pllcable'
response should only be used where the subject'is genuinely not applicable and should not be
used as a ot sure" dption.

Adequacy of information

]Eo(ilroeveic#grelevant criterion, the reviewer should express ajudgement of C, A or | based on the

Complete - The information presented is complete in consideration of the issues in question.
Acceptable - The information presented is not complete, but omissions are generally minor.

Inadequate -  The information ﬁresented contains major omissions; additional information is
required before the NRA can fully assess the proposal.

Where category boundaries lie will be a matter for judgement. Comments may be added to
support any’judgements made.

Summation of grades

Based on the judgements made within each of the nine sections, on completion of each section
|toheer]{)er\(rlleev(\j/er hsgr%uld then grade each section from A-E indicating how well the tasks have heen
where:

A - Excellent, all tasks performed well _

B - Good, no important omissions or inadequacies

C - Satisfactory, despite some omissions and inadequacies

D - Inadequaté, some impartant omissions, but parts well attempted
E - Poor, Important omissions and inadequacies

N/A - the category Is not applicable for the project.

Again, where category boundaries lie will be a matter for I%udgement. The grades attributed to
each of the nine sections may be compiled in the table at the end and single (I;rade attributed to
the whole report. No detailed weightings are recommended, but itis sques ed that a reduced
weighting be given to Section 1, a3 it isrepeated elsewhere in mare detail, and Section 9 as the
presentation of the ES is not critical to the Protectlon of the environment.. Section 6 should be
?lven added weighting due to its length, athough should be bome in mind that some of the
eatures in 6.1, &.g. aif, are not of direct interest {0 the NRA.
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Whilst a grade of C is satisfactory, a good ES should score A or B.

Reviewers

|deally and where_resources allow, more than one P]erson_(ge,n_erally from planning liaison)
would review an ES as a whole, in order to reduce the subjeCtivity of an individual Teviewer.
Upon_circylating the ES for comment, specialists may beasked " to provide judgements on
specific criteria” relevant to the responsibilities/background of the reviewer. As a quide
specialists may be particularly required in the following areas:

Technical Area/Function Relevant Criteria

Fisheries 5.10, 6.2 (h)-()

Recreation 5.11,6.2 (j), (I)-(n)

Conservation 5.7,59,5.11, 5.17, 5.18, 6.2(a)-(g), (k), (3), ()
Navigation 6.2(p)

Water quality 5.75.15,5.16, (), (2)

Water resources 0.12,5.14,5.16, 6.2 (t)-(w), (2)

Rood defence 5.12,5.13,5.18, 6.2(q)-(t)

Reviewers should bear in mind that the adequacy of the extent of coverage of an issue and the
appro'orlateness of methods of data collection and treatment will vary actording to thesize and
complexity of the developmeny shceme involved.
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No.

12

13

14

351/7/T

THE REVIEW CRITERIA

Criterion

General ES conlent meverview

To whai extent does the ES contain a clear
description of the full extent of.

a) the development?
b) associated activities?

To what extent dos the ES discuss alternatives of
either process or location?

To what extent does the ES contain full and detailed

Informatjon on the site and local environment with
Information on:

) site location?
b) land use, ecological interest etc.?

To what extent are potential impacts thoroughly
discussed and examinea?

Relevant?
(YIN)

62

Judg)ment
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Comments



No.

15

16

Criterion Relevant?
Y/

To what extent is a variety of mitigation and
enhancement options considered?

To what extent is an appropriate monitoring and
maintenance strategy proposed?

Dacs the ES dearly explain who has been consulalcd and at what time?

2

21
2.2

2.3

2

2.5

The KA Process - Consultations €fc.

To what extent is there a full list of who has been
consulted?

To what extent was the NRA consulted at an early
stage?

To what extent was the public consulted at an early
stage?

To what extent is there a summary of responses,
highlighting areas of concern?

To what extent was the consultation process
continuous throughout the project life?
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No.  Criterion Relevant? Jud?ment Comments
(YIN) (CIANN)

26 Towhat extent have the concerns of the NRA raised
in consultation heen taken into account?

Does the ES clearly explain who has been consulted and at what time? Score [ ]A-E

3. The description of the proposed project

31 Townat extent is the design, size and scale of the
project (in construction) shown?

32 Towhat extent is the timing and phasing of
constniction activities shown?

33 Townatextent is the design, size and scale of the
project (in operation) shown?

34 Towhat extent are the water supplfy and/or
abg_tra{;thq)n requirements, if any, of the project
indicated

35 Towhat extent are the type and quantity of any
Elnater_lgllﬁj 7used during construction and operation
escribed
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No.  Criterion Relevant?
(YIN)

36 To.what extent are the t?/pe and quantity of any
residues, emissions or other waste described?

37 Inparticular, to what extent is the volume, fre(auency
and quality of discharges to surface and groun
waters described?

38 Towhat extent are the strategic implications of the
project indicated: ?
a) on a local scale? J
b) on a regionalnational scale?

39  Towhat extent are strategies for operation and
decommissioning included?

How adequate is the description of the proposed project?

4, Alternatives

41 To what extent are alternative designs or
developments considered?
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Comments



No.

4.2
43

44

45

Are the main alternatives to the project identified and is their rejection justified?

d.
51

BHUTT

Criterion Relevant?

To what extent are alternative locations considered?

To what extent is the "do-nothing" approach
considered?

To what extent is there consiceration of a more
environmentally sensitive alternative to the project
than that proposed

To what extent are valid reasons given for its
rejection in favour of the proposed projcct

Site and local environment

To what extent are maps of the area directly affected
included? (including associated access roads,
compounds etc.)

To what extent is the area more broadly affected
indicated? (e.g. downstream areas, wetlands etc.)

66

(YIN)

Jud
(C

h

ment

)

Score[ JA-E

Comments



No.

5.3

54

5.9

5.6

5.1

58

351W

Criterion

To what extent is there an outline of land use, e.g.
recreation? |

To what extent is reference made to the relevant site
designations, sensitive areas, local plans, EC
Directives and other legislative® requirements?

To what extent is use made of photographic and other
illustrative material? 1

To what extent arc any physical characteristics
quantified?

To what extent is information on aguatic ecology
supplied? And with relevant;

a) methods of data collection?
b) survey and sampling technigues?
c) the timing of the baseline datajcollection?

T0 what extent are rare and/or protected species
highlighted?

Relevant?
(YIN)
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No.  Criterion Relevant? Judgiment Comments
(YIN) (CIAN)

59 fTo what extent is information on habitats presented
or;

a) adjacent land (to watercourses) and wetlands?
b) bank?

) foreshore?

d) channel and water?

5.10  Towhat extent is information on fisheries supplie?
And with relevant;

a) methods of data collection?
b) survey and sampling techniques?
¢) the timing of the baseline data collection?

5.1 To what extent is information on recreation, amenity
and landscape supplied? And with relevant;

a) methods of data collcction?
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No.  Criterion Relevant?
(YIN)

b) survey and sampling technigues?
¢) the timing of the baseline dlta collection?

. . .
512 Towhat extent is information on hydrology supplied?
And with relevant;

a) methods of data collection? (
b) survey and sampling technigues?
¢) the timing of the baseline data collection?

513 To mh

aH extent Is information o%'l flood defence
supplied?

IEd

And with relevant methods of data collection and
survey techniques? i

514 Towhat extent is information on water resources
supplied? 1

And with relevant methods of data collection and
survey techniques?
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No.  Criterion Relevant? Judgment Comments
(YIN) (CIAIN)

5.15  Towhat extent is information on surface water quality
supplied? And with relevant;

a) methods of data collection?
b) survey and sampling techniques?
¢) the liming of the baseline data collection?

516 To what extent is information on groundwater quality
supplied? And with relevant:

a) methods of data collection?
b) survey and sampling technigues?
() the timing of the baseline data collection?

5.17  To what extent is information on archagology
supplied?

And with relevant methods of data collection and
survey techniques
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No.  Criterion Relevant?
(YIN)
(

518  Towhat extent is information’

on river
geomorphology supplied? |

And with relevant methods of data collection and
survey techniques?

5.19  To what extent have data known to be supplied by the
NRA heen usefully incorporatag?

Mow adequate is the description of the gite and local environment?
6.  Predicted environmental implacts

6.1  Towhat extent are impacts on t_%e following generally
J

considered:

a) human beings? {
b) flora?

¢) sail? t
d) water?
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(CIAII)

Score[ JAE

Comments



No.

6.2

3BT

Criterion Relevant?
(YIN)

0) air?

0 climate?

0) the landscape?

h) the interaction between any of the foregoing?

|) material assets?

j) the cultural heritage?

To what extent are impacts suitably assessed for.
a) aguatic mammals?

b) aquatic birds?

¢) aquatic amphibians?

d) aguatic invertebrates?

)

¢) aquatic flora (bankside)?

12

Judgment
(CIAN)

Comments



No.

3517IT

Criterion Relevant?
(YIN)

0 aquatic flora (instream)?

0) aquatic and riparian habitats?

h) aquatic fish and fish habitat?

1) commercial fisheries? jl

j) recreational fisheries?

K) rare or valued flora and fauna s identified?

) recreational use for water sports?

m) recreational use by bird watchers and ramblers?
n) access?

0) visual intrusion and landscape?

D) navigation

) flood defence and drainage of site of development?

13

(CIA

Jud(;ment
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Comments



No.  Criterion Relevant?
(YIN)

r) flood risk to other sites (e.g. downstream)?
§) river geomorphology?

t) surface water hydrology?

U) groundwater hydrology?

V) (Surface) water resources?

W) (ground) water resources?

X) archaeology?

y) surface water quality:
from discharges in construction?
from discharges in operation?
from surface runoff in construction?
from surface runoff in operation?

2) ground water quality?
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No.

6.3

6.4

6.5

6.6

6.7

6.8

3517IT

Criterion 1

To what extent has the assessment addressed impacts
likely to affect NRA interests?

To what extent has the_assessr'nent addressed any
other important |mpactsi

To what extent does the ES highlight the key
Impacts?

i
To what extent are construction impacts indicated as
wel| as those associated with the operation of the
project? 1

To what extent are the potential impacts of non-
standard OReratlng conditions consiclered? For
example, those arising from equipment failure,
flooding etc. ]

To what extent are the effects of decommissioning the
project considered? \
\

Relevant?
YIN

15

Ju
(

dg}ment
CIAN)

Comments



No.

6.9

6.10

6.1l

6.12

6.13

31T

Criterion Relevant?

(YIN)
To what extent does the ES indicate if the impacts
are;
- strategic or local?
- temporary or permanent?
- short or long term?
- adlverse or bencficial?
- direct or indlirect?
To what extent are impacts quantified where possible
and an indication of their magnitude and significance
given?
To what extent are the models used for impact
prediction suitable?
To what extent are quantitative {Jredictions _
accompanied by associated levels of uncertainty?
To what extent does the ES indicate if the proPosaI
and associated schemes are part of a sustainable
development strategy?

16

Jud
(C

A

?ment
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Comments



No.  Criterion Relevant? Judgment Comments
N (A

ére both general i|mpacpt\s Igmd those splecifically affecting NRA interests identified, evaluated and clearly presented?
core -

7. Mitigation and enhancements

71 Towhat extent have reasonab,e mitigation measures
been proposed? |

72 Towhnat extent does the ES indicate how the
mitigation is to be implemented?

1.3 Towhat extent is the likely success of mitigation
measures indicated?

74 Towhat extent are the proposed mitigation methods
acceptable? |

75 Towhat extent (08 the ES clearly identify any
residual impacts, which cannot lie mitigated against?

16 Towhat extent has the opportunity been taken to

Incorporate enhancements approFriate to the local
environment?
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No.  Criterion Relevant? Judgment Comments
(YIN) (C/MI)

.1 To what extent are ‘enhancements’ in keeping with
the local environment?

Are all significant adverse impacts mitigated to the NRA’s satisfaction and is the opportunity taken to incorporate appropriate
enhancements? Score| 1AF

8. Monitoring and maintenance

81  To what extent arc there adequate provisions for
monitoring impacts during:

- construction?
- Operation?

82 Towhatextent is there a suitable plan for:
- maintenance?

- restoration and aftercare?
- disposal of wastes?

83  Towhat extent is there a suitable strategy to deal with
emergencies, such as spillages or acciderits?
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No.

84

91

9.2

9.3

94

9.5

3LTIT

Criterion

To what extent is there a suitable strategy to deal with
Unexpected impacts? (e.g. those detected by
monitoring) 'i

Presentation and non-techni'%al summary

To what extent docs the ES have:
- a list of contents? \

*a glossary? ]
- arcference list?
- non-technical summary?

|
To what extent dogs the non-technical summary

present the main findings? <
|

To what extent is the ES presented as an integrated
whole? I1

To what extent is the language clear and concise?

|
To what extent has the assessment been carried out in
a logical and rational manner? i

Relevant?

19

(YIN)

(CIA

Judgment

)

Comments



No.  Criterion Relevant? Jud%iment Comments
(YIN) (CIAN)

96  Towhat extent are quantifications supported by an
indication of the level of confidence?

9.7 Towhat extent are survey or predictive techniques
explained?

98  Towhat extent does the ES indicate why these
methods or techniques have been used?

99 To what extent are difficulties in compiling
information for the ES indicated?

9.10 g_o \évhat extent are adverse impacts outlined without
Ias’

9.1  Towhat extent are claims made in the ES
Substantiated?
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No.  Criterion Relevant? Judg;ment
(YIN) (C

SUMMARY AND OVERALL APPRAISAL
No.  Criterion 1 Relevant? fa
o 7

| General ES content - overvie\iv

2. The EA process - consultatior}

3. The description of the proposed project
4. Alternatives
5. Siteand local environment |

6. Predicted environmental impach
1. Mitigation and enhancements |

8 Monitoring and maintenance !

9. Presentation and non-technical summary

OVERALL ASSESSMENT (A-E) Excellent/ Good/ Satisfactory/ Inadequate/ Poor
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8.4 Notification of ES quality

A sheet similar to this should be sent to the developer, those involved in the production of the
Environmental Statement (ES) and the local planning authority to inform them of the quality of
an ES. Such notifications should contribute fo the quiality of future ESs. A further copy. should
be retained with the ES as a permanent NRA record. The sheet may also be appropriate for
environmental information, where it covers a variety of subject areas.

ENVIRONMENTAL STATEMENT QUALITY

g g g s Region of the National Rivers Authority (NRA)
has a Poll_cy_ of |ssumg a brief report on the quality of Environmental Statements received, The
aim ot this’is to help developers produce more safisfactory Statements in the future.or to know
thfatththe st_an(%a,{d Hgat they have achieved is adequate. The opinion given is entirely independent
of the project itself.

The Environmental Statement accompanying Planning Application... ..., R
................................................................. pygwas de ermﬁ)ﬁecf, after thorough review, to be:

Excellent, all tasks performed well

(G0od, no important omissions or inadequacies

Satisfactory, despite some omissions and inadequacies
Inadequate, some imponant omissions, but parts well attempted
Poor, important omissions and inadequacies

The following aspects were considered to be well executed:

IThﬁ_following aspects were consicered to be poorly executed and important information was
acking:

It is noted that consultation did/did not take place with the NRA prior to submission of the
Statement.

SEALEMENE TEVIEWEA DY & oo vvsrvvvsssssvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssen
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9. BROCHURE MATERIAL

9.1  Existing material

Existing brochure material exist in the form of the published NRA leaflet Safeguard the
environment - a dee to developers and the section Environmental assessment uides for

developers in R&D Note 76.

9.2 Development of brochure material

Development and the NRA

The National Rivers Authority (NRA) has responsibilities under the Water Resources Act 1991
for the following:

* pollution control

flood defence/land drainage
fisheries

Water resources
conservation and recreation
* navigation

The NRA' responsibilities apply not only to rivers, but also o groundwaters, coastal waters,
estuaries, lakes, ponds, brooks and ditches. With stch a wide range of responsibilties, the
NRA has an Interest in the potential impacts of most development proposals. The NRA
encourages developers, their Consultants and planning authorities to contact the NRA at an
early st gre,of d?velo ment grogosals such fnat the’ NRA can %,pntrltiute to the, \P_Iannlng
process. This will be at an earlier stage-and-for-a-wider~range~of“development activity tha

contact with The NRA as 2 statufory “consultee or as a licgnsing authority for abstraction
licences etc. There are a number of benefits to developers from such contact, most notably that
the NRA can |dent|fy sensitive aspects of a scheme and suggest alternatives, thus avoiding
costly modifications. fo plans at a later stage. The appropriaté initial point of contact with the
NRAis the Area affice relevant to the proposed development. A list of Area offices appears at
the end of this leaflet, together with a map showing Area boundaries.

The NRA have an internal procedure of environmental appraisal or assessment which may be
applied to relatively small-scale "developments”, such as applications for abstraction licences
or land dramag]e cansents, through to large-scale developments requiring formal environmental
assessment (ofherwise known asenvironmental impact assessment) under planning regulations.
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To,assist developers in the considering the environmental implications of dev_eIoPm_ent schemes

guidance notes have been produced for a wide variety of development types, including:
» General construction Power stations

* Redevelopment of contaminated land Wind farms

o Marinas Hydropower

* Golf courses Oil refineries

o Fish farms Forestry

* Pipelines Waste disposal facilities
* Long sea outfalls Mines and quarries

o Sewage treatment works Roads and road widening
» Large residential developments Railways

o Large industrial developments Airports

These notes are available from Area NRA contacts, The notes are of designed as scoping briefs
to determine the likely impacts of a particular scheme and the issues t0 be addressed” in the
environmental assessment. The notes are of particular use at the early stages of the
environmental assessment associated with the formulation of development proposals. The
notes are not intended to substitute detailed discussions on a specific development that mgﬁ
arise as more detailed design plans are produced. Nor are the notes intenced to cover.
environmental issues, as a varie ¥ of potential environmental impacts, such as traffic generation
and air pollution; are not within the NRA's range of responsibilities.

NRA Contact Points

Region/Area Contact Address Tel. No. Fax No.

Anglian
orthern Area Area Planning Manager 01522513100 01522 512927
NRA Anglian
Aqua House

Harvey Street
LINCOLN LN1 1TF
Central Area Area Planning Manager 01480414581 01480413381
NRA Anglian
Bromholme Lane
Brampton

Huntingdon
CAMBS PE18 8NE

Eastern Area Area Planning Manager 01473 727712 01473 724205
NRA Anglian
Cobham Road
IPSWICH IP3 PJE
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Region/Area

Northumbria & Yorkshire
Northumbria Area

Dales Area

Southern Yorkshire

North West
Northern Area

Central Area

__SouthemArga----------- _

Severn-Trent
Upper Severn Area

BLUIIT

Contact Address

Planning Liaison Officer
NRA Northumbria &Y orkshire
Tyneside House

Skinnerbum

Newcastle Business Park
NEWCASTLE UPON TYNE
NE4 7AR

Planning Liaison Officer
NRA Northumbria &Yorkshire
Coverdale House

Aviator Court

Amy Johnson Way

Clifton Moor

YORK

Planning Liaison Officer
NRA Northumbria & Yorkshire
Qlympia House

Gelderd Lane

Gelderd Road

LEEDS LS12 6DD

Planning and Services Manager
NRA North West
Chertsey Hill

London Road

CARLISLE CA1 20X

Planning and Services Manager
NRA North West

Lutra House

Dodd Way

Walton Summitt

Bamber Bridge
PRESTON PR5 8BX

Planning and'Services Manager
NRA North West

Mirwell

Carrington Lane

SALE M33 5NL

Senior Planning Liaison Officer
NRA Severn-Trent

Hafren House

\Welshpool Road

Shelton
SHREWSBURY SY3 8BB

85

Tel. No.
0191 2034000

01904 692296

01132 440191

01228 25151

01772 39882

1 0161 973 2237

01217 112324

Fax No.

0191 2034004

01904 693748

01132 312116

01228 49734

YHT12 627730

0161 973 4601

01217 115824



Region/Area
Lower Severn Area

Upper Trent Area

Lower Trent Area

Southern . _
Hampshire & Isle of Wight

Kent Area

Sussex Area

South Western
Cornwall Area

Devon Area

North Wessex Area

35UTIT

Contact Address

Senior Planning Liaison Officer
NRA Severn-Trent

Riversmeet House

Northwag Lane
TEWKESBURY GL20 8JG

Senior Planning Liaison Officer
NRA Severn-Trent

Sentinel House

9 Wellington Crescent

Fradley Par

Lichfield

STAFFS SW13 8RR

Senior Planning Liaison Officer
NRA Severn-Trent

Trenside Office

Scarrington Road

West Bridaford
NOTTINGHAM NG2 5FA

Planning Liaison Manager
NRA Southern

Sarum Court

Sarum Road
WINCHESTER

HANTS

PIannmg Liaison Manager
NRA S uthern

114 M |II Street
East Mailing, Maidstone
KENT METY 6BU

Planning Liaison Manager
A Southern
3 leerpool Gardens

WEST quSSEX BN1L 1TF
Requlation Officer

NRA South Western

Sir John Moore House
Vlctorla Square

Bo
CORNWALL PL31 1EB

Re ulation Officer
NRA South Western
Manle ouse
Kestrel Wi g/
EXETER EX2 7LQ

Regulation Officer

86

Tel. No.

01684 850951

01543 444141

01159 455722

01962 713267

01732 875587

01903215835

01208 78301

01392 444000

01278 457333

Fax No.
01684 293599

01543 444161

01159 817743

01962 841573

01732 875057

01903 215884

01208 78825

01392 444238

01278 452985



Region/Area

Souih Wessex Area

Thames

North East

South East

West Area

Welsh

Northern

South Eastern Area

South Western Area

3SUTT

Contact Address

NRA South Western
Rivers House

East (%uag/
SOMERSET TA64YS
Requlation Officer
NRA South Western
Rivers House

Sunrise Business Park

High Shaftesbury Road
BLANDFORD DT11 8ST

Senior Planning Liaison Officer
NRA Thames

Gade House

London Road

Rickmansworth

HERTS WD3 IRS

Senior Planning Liaison Officer
Thames

Sunbury Yard

Riverside Works

Fordbridge Road

Sunburg on Thames

TW16 6AP

Senior Planning Liaison Officer
NRA Thames

Isis House

Howberry Park

Wallingford

OXON'0X10 8BD

Development Liaison Officer
NRA Welsh

Bryn Menai
Holyhead Road

Tel. No.

01258 456080

01992 635566

01932 789833

01734 535000

01248 370970

Ban%or :
GWYNEDD TL57 2EF
Development Liaison Officer
NRA Welsh

¢/o Rivers House

St Mellons Busoness Park
St Melions
CARDIFFCF30LT

Development Liaison Officer
NRA Welsh
Lys Afon

awthorn Rise, Haverfordwest
DYFED SA61 2BH

01222 770088

01437 760081

87

Fax No.

01258 455998

01992 645451

01932 786463

01734 535900

01248 310747

01222 798555

01437 760881



IR AERAR

NOGORKYNIRE ©

ISK
I soUTHERN

Regional Bounchry
- Area Bourday
‘Ar Head Offices
A Regional Headquarters

0 Area Office N R A

SOUTH WESTERN



10.  IDENTIFICATION OF TRENDS

The main developments in EA dunng Phase 2 of the project have heen steps towards s_trateplc
environmental assessment (SEA) andl increasing incorporation of the concept of sustainability
into the planing process. . There have also been some minor legislative” changes and the
production of improved quidance on EA. More subtle changes have probably occuired, such as
Increasing awareness of EA as an interactive process rather than just the production of an ES.
The introduction of IPC_following the EPA 1990 has also installed a statutory system for
environmental considerations in ingustrial Pro_cesses, Le. use f BATNEEC, BPEO etc. In
addition, PPG 23 has raised the profile of pollution as a factor that may be material to planning

decisions,

10.1  Strategic environmental assessment and sustainability

SEA is a strategic approach to environmental assessment based on a more general assessment
of the environmental effects of development, 1.6, examining the effects of plans and policies
resulfln?nm a whole ferjes of developm n}s, rather than assessing the impacts of individual
develop enltzxropos_as In EA. The need for SEA has been reco%nlsed for some time, but
historically EA within the EC has been founcled on the project-based level. It can be argued
that decisions on individual projects should be made within a strategic framework. TheFivel
etal. (1992), Sheate (1994) and Wilson (1994) discuss SEA at some [ength.

AIthou%h the UK Government has demonstrated some resistance to changes in EA legislation
on the Tasis of deregulatlon Initiatives and calls for subsidiarity, there have been somé mo_vei
fowards SEA. The Dok has produced a number of relevant reports, such as Policy Appraisa
In the Envirgnment, which encourage the E)ractlce of the appraisal, rather than.EA,"of policies.
PPG 12 on development plans and regiona ﬂlannlng cites the latter as appropriate guidance for
use In the formulation of plans. One gf the § ortc_omlnlgls of the policy aFgRralsaI %Pproach IS the
lack of statutory Prowsmn for Pubhc articipation. However, the 'NRA woul ?enerally be
consulted, be,ln?satutory consultees. Also, quidance to_local authorities on how to carry out
nolicy appraisal on development El_ans Development Plans: A good practice guide {DoE
19923) aavises an approach more akin to SEA (Sheate 1994).

- - -The need'for SEATS linked to the international acceptance of the concept of sustainability.
Commitments made at the Earth Summit in Rio de Janeiro in 1992 led to the Council of the
European Communities, npassm[g a fesolution accepting the Fifth Action P_ro%r,?mme on the
Environment and Sustainable Development, also Known as Towards Sustaina ||t¥. This hilS
resulﬁed In the UK Government developing its own Strategy, published as Sustainable
Development: the UK Strategdy. Although Current institutionial arrangements and policies
prevent a dramatic shift towards more sustainable approaches to planning across the' hoard,
considerations of systainability will become a more important factor in planning , if only
radually, Sustainability appedrs as a factor in more recent planning Pollcy ?wdance notes.
ome guidance on_how to identify policies needed for sustainable deve OR_men was produced
by the Town and Country Planning Association (Blowers 1994), aimed chiefly at the planning
establishment The Thames Region of the NRA have already taken the oppartunity to influence
LPAs and others to adopt approaches incorporating sustainability considerations with the
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Bubl,ication of Thames 21 - A Planning Perspective and a Sustainable Strategyfor the Thames
egion. Catchment management planning by the NRA should also generdlly encourage a
sustainahle approach to planning.

In order to formulate sustainahle development policies, it is likely that strategic risk assessment
techniques will play an increasing role.

102 Legislative changes

There have been some minor, changes to the legislation under which schemes may require. For

instance foIIowmlg the adoption of the Transport and Works Act 1992, requirements for the
A of a number” of transP_ort;reIated development types are_now In accordance with the

Transport and Works (Applications and Objections Procedure) Rules 1992 (SI No 2902).

Under the Planning and Compensation Act 1991 provisions were made to extend EA to
projects falling outside of the Directive. As a result, EA may also be required for wind farms
coastal protection works, motorway service areas and toll roads. However, additional
development types (trout farmmgi \ater treatment ?Iants non-motoyway Service areas and
golfcourses) proposed in a consuftation paﬁer DoE. 1992b) of qulslatlon is not yet in force to
dequately cover all development types within the Directive (Shedte 1994).

The implementation of the EC Habitats Directive (CEC 1992) by The Conservation (Natural
Habitats, &c.r) Regulations: 1994 (SI No. 2716) has planning implications with respect to the
protection of important_sites. In"addition, these regulations require development plans to
include conservation policies encouraging the management of featlres of the fandscape which
are of major importance for wild flora and fauna. The regulations describe such features as
”.those by virtue of their linear and continuous structure (stch as rivers with their banks....) or
their function as stepping stones (such as ponds or small woods), are essential for ‘the
migration, dispersal and génetic exchange of wild species.”

The recent é)roduction of the Town and Country Planning éGeneraI Permitted Development
Order 1995 (SI 1995 No. 418) and The Town and”Country Planning (Environmenta
Assessment and_ Permitted DeveloPment) Regulations 1995 ( SI 1995 No. 417) has had the
effect of conso,lldatmg the General Development Order and also means that Schedule 1 and
Schedule 2 projects previously benefiting from permitted development rights will now have to
go through the normal plannin Br,ocess If they are ej (Eged to require EA. The ne

rran%em nts are exi)lame In DoE Circular 3/95 Permitted Development and Environmenta
Assessment and a related guide (DoE/WO 1995). In the circular indicative thresholds criteria

are given for when EA may be required for the following (permitted) development types:
+ field drainage works;

reclamation of land from the sea;

surface storage of fossil fuels and natural gas;

storage of petroleum, petro-chemical and chemical products;

local authority roads;
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* harbours and marinas:
* |ong-distance aqueducts (including water pipelines);
* wastewater treatment plants;

» sewage sludge lagoons.

The Enyironment Agency Bill, under debate at_the time of writing, will have fundamental
implications for the NRA and EA. The Agency will have a wider range of responsibilities. Key
IssUes In the progress of the Bill have Deeri the extent of a duty™to further conservation,

contaminated fand"and cost-benefit analysis.

At an EC level, proposed amendments to the EA Directive may bring about some changes to
EA, such as the formal adaition of sc_reemnq{_and scoping to EA procedures. The progosals
also suggest a more accountable decision-making system With respect to the consideration of
environniental information arising from EAs. The Proposals also Include additions of further
development types; to Annex |1 and the implementation in part of the 1991 Espoo Convention
on environmental impact assessment in a transboundary context. Earlier proPosaIs, to include
post-project m_onltorlnEAhave not come to fruition. There are also proposals to introduce a

separate directive on S

103 Improve guidance

The amount of guidance available has steadily increased (see Chapter 4) and should generally
continue to improve the quality of EAs.

104  Other factors

Moves towards life cycle analysis (LCA) may have implications for EA, LCA on processes and
Eeructs providing detailed information on what may be alternatives to consider as pan of an

The increasing adoption of Environment Manaqement Systems BS 7750 will result in more
voluntary assessments of the environmental effects of Individual.company-or-site-practicesr and
should.result in-more-environmentally -sympatheticagproach to development.
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11, CONCLUSIONS
111  Issues identified in the consultation process

1111 General planning system

Although Planning Policy Guidance notes (PPGs) are part of the framework that Local
Planning Authorities (LP sP operate, their implementation is often weak, thus environmental
considerations may be overfookeq* Besides, monitoring for uptake was difficult because of a
lack of detailed guidance on certain aspects, e.g. sustainability.

11.1.2  LPA/NRA interaction

Guidance such as the Circylar 30/92 and subsequent agreements has raised the exPectations of
PAs as to what information they might expect front NRA (1.e. flood survey data) but these

have not yet been forthcoming.

There was some indication that LPAs may have a rather limited appreciation of NRA duties
and interests. Also, LPAS varied greatly in their responsiveness to NRA efforts on hoth
strategic and plannln%apgllcatlon |évels. “As such, annual meetings were too frequent for the
more enlightened LPASs, but too distant for those that did not welcome NRA involvement in
the p_Ian_nl,ng Drocess. Metroi)_ollt_an authorities often seemed to be the most problematic. There
are significant resource Implications to increase the frequen% of meetings with the seemingly
less-résponsive LPAs, or to actually review how well LPAs were corisulting the NRA o
relevant planning application and taking on board NRA comments (e.g. by auditing decision

notices).

Often NRA staff had insufficient time to respond to pre-submission enquiries. Being able to
respond to planning. applications in time was a recyrrent problem for NRA staff. This was
lagely due to insufficient time_in the process of receipt, internal circulation and co-ordination
of Tesponse. The problem was increased when single copies of lengthy documentation,-such as
an ES,jvere received and had to-be either copied'or circulated.

Standard 1(NRA) comments that have been used in the past had often been too general to be
rea_II%/, useful and had fallen into disrepute (with LPA_s)D to some extent. There Was concern
(within the NRA) that the current standard comments did not have enough conservation input.

In some of the ESs received by the NRA, there appeared to still be some confusion in
developer's minds between the NRA'S current role and the responsibilities of former water

authorities.

Some developments continue to occur without any prior NRA knowledge. When the NRA
have heen consulted, they do not always receive dgcision notices when requested or relevant.
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There are some inconsistencies between Regional Planning Liaison documents on the type of
developments the NRA would like to be cansulted.on, aid this could become an issug were
Regional lists compared by an LPA or LPA association, or in any judicial review. Also the
legal foundation for seeking consultation could, in theory, be challenged, the NRA only being
statutorK consultees for a more limited range of development types. However, co-operative
LPAs should welcome earlgl NRA involvement, if only because &s a licencing body the NRA
will become involved at a I4ter stage in many developnients.

There was some element of bluff in consultation, e.g. the_ desire to be consulted on non-
statutory development types and the proposal of conditions in response to planning
apPllcatlons. This may be a_ precarious course without further statutory backing. Some
authorities felt that the’NRA did indeed make demands beyond their powers.”In contrast, some
LPAS often |gn0red NRA suggestion because they were too woolly, e.g. “It would be a good
dea to request an EA”,

The Housebuilders Federation had apparently expressed anngyance some at the NRA in that
the Authority was not are statutory concern and was thus felt to be over presumptive. The
term “presurnption against” in NRA literature is now discouraged.

On some issues, the NRA may provide advice to LPAs that conflicts with that of other related
organisations.

There was inconsistency is the use of the visitor system and the alternative, reliance op LPAS
to consult with the NRA on relevant schemes. Although. the NRA would find out about all
plannin apé)llcatlons,, relevant or_not, through. the Visjtor system, the system was quite
demanding on staff time and was limited by the information provided - often only.a one line
description of some planning applications. "Another potential drawback of the visitor system
was also thou?ht to result “from bias in the applications squght by the NRA due to the
background of the staff visiting, who are often from a flood deferice hackground.

There was some experience within the NRA of LPAs heing less stringent in applying
environmental considerations to their own LA schemes. It seemied there hdd been a ceftaiy
amount of an attitude, particularly in the, past, that they considered EAS are | ,rtgely for their
OWN PUrposes in assessing Iannlng applications and hénce were not required if they are the

developer themselves. However, the situation seemed to have improved.

11.1.3  NRA internal

There seemed to be some confusion as to when the environmental_appraisal (Olea) grocess
stopped, .0, with respect to applications for licences or consents. There also appeared to
some confusion in EA roles above a Regional level.

Internal consultees often do not distinguish, between pre-submission enquiries and actual
%Iannmg aplt_)llcatlons, due, to misunderstanding of the. form of the information supplied.
sometimes licence applications were not linked"to_planning applications leading to a risk of
inconsistent responses and the loss of credibility. This was probably a problent with smaller
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schemes only, as larger schemes would be well known, co-ordinated by planning liaison and
might even involve the formation of multi-functional teams.

There had been instances of responses fo licence/consent applications not being linked to
responses to consultation on planning applications.

Informal verbal guidance given. on both planning and licence/consent applications may go
unrecorded and potentially Conflict with a subsequent more formal response.

Functional staff acting on their own sometime had caused some problems. Often cited were
examples of discharge consents being agreed by Environmental ?uahty staff  without
consideration of Impacts beyond water quality, e.g. flow-related flood defence implications.

There was a need for a greater understanding of planning amon(I; some staff (i.e. by those with
an environmental background) and of conservation/environmental issues (i.. by those with a
planning/engineering backgrotnd). There were instances of inadequate responses and also
reliance of Some staff on_others {0 deal with areas outside of their expertise. The shortfall of
knowledge Is more significant with [%Iannlng staff as these are the staff who interact directly
with LPAS and deveIoPers and are empowered fo speak on hehalfof conservation #rather than
vice versa). In particular, further conservation input to scoping suggestions was often needed
In response to pre-submission enquiries.

112 R&D Note 76

The handbook was not in widespread use in all of the four Regions in which it was launched,
Reasans for the lack of use included: no receipt of the handbook at all, oversight, the small
quantity of guidance notes on relevant development types, and a lack of need“dug to good
prior_knowlgdge of the relevant issues. The' latter point raises the question of personal
experience vs guidance. Although staff may feel they know a subéect, hey may repeatedly
overlook Issues; that might feature in a checklist or guidance, Howgver, guidance notes may
also be lacking in areas and cannot substitute for local’knowledge.

Despite the release of the documentation to. the Regians, it was uncertain_as to how well
distributed the handbook had been within offices. Usually staff training_positively-encouraged -
dissemination but it was difficult to-ensure~that it'did'actdally happen. There were contrasting
views as to haw well disseminated the handbook should be.

Some were unaware of the status of the handbook, whether it was subject to national
distribution and whether it could be copied to developers.

Although initially useful, background material in the handbook was thought to be a little
repetitive in one Region and not necessary for everyday use.

In some Areas it was felt there had been insufficient training in the use of the manual,
particularly by non-conservation staff.

Concern was e>g)ressed that in some cases there was not enough detail in guidance notes for
internal use and there was a need to highlight key impacts and expand on these. Cross
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referencing was, also insufficient, particularly for non-experienced EA professionals involved.
In Predommantly metropolitan areas the ?mdance notes were thought to be too rural in
outlook. The hanabook lacked guidance on fandscape issues in urban environments,

There was fear expressed in one Area that guidance notes, might add to, rather than relieve, the
workload on staff. Any requirement to use Checklists routinely would add to such workloads.

There was_some reluctance to use gI{mdanc_e notes as they were, particularly in formal
responses, for reasons of presentation. The guidance notes, checklists and other rélevant pans
of the manual were not stand alone documénts and as such information was often extracted
rather than copied In toto.

There appeared to be some overlap with PINs (e.g. PIN SC/COQ 14 on highways), which were
Peseorlenacionnggsme or instead of gquidance notes.” This may result from inddéquate cross-

A minor error cited in the manual was the 48 days to approve land drainage consents (pi3 para
3) - It s in fact 2 months.

Due to local bylaws and Re?jonal procedures etc., some national giuidance may contain
Information not agreed or practised nationally. For example, the national leaflet Safequard the
Eymnment - A quide to developers was considered” inaccurate with respect to Thames

11.3  Identification of Trends

There has been«a number of changes to_ the EA system, including the addition of some
development types warranting EA where significant impacts are expeCted. Further changes to
the EA systentmay arise from proposed améndments to the Directive.

EA is beginning to be applied more widely to policies and plans as a_strate%ic approach. The
concept of SEA and need for sustainability“will play an increasing role in the EA framework.

The coming of the Environment Agency will have fundamental implications for EA and the
NRA. Thescope of the NRA quidance will need, to be broadened to incorporate the other
areas of the Agency, such as air pollution. The Environment Agency Bill was before Parliament
at the time of Writing.
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12 RECOMMENDATIONS

121 General planning

The NRA should welcome any moves by the Government to broaden the range of development
t§ipes,requm,ng statutory’ consultation with the NRA and continue to infllience government
planning policy guidance at a strategic level.

122 Interaction with external bodies
The NRA should continue to seek to influence structure plans.

The NRA should gromote their role to LPAs, developers (and their consultants) by
dissemination of brochures, publications, articles etc.

Model policies (as issued to LPAs) should be disseminated more widely.

Involvement of LPAS and developers in the formulation and adoption of CMPs should be
positively encouraged to help sell NRA visions for catchments.

An advice sheet on sustainability and on the integration of CMP and EA/SEA within NRA
should be prepared in order to provide consistent and helpful guidance.

The value of more consistency of approach to LPAs should be considered, with respect to
Planning Liaison documents, visitor/receipt systems and freguency of meetings with LPAS.

Memoranda of agreements may be required to firm up a(h;reed liaison , e.0. the LPA intention
of secondary consultations following initial NRA comments recommending refusal of planning

Permission.

The NRA should continue to develop and maintain a good rapport in the, planning liaison
process, with training of staff in negotiating/business relations skills it appropriate.

-The NRA should encourage pre-submission enquiries from developers and LPAs on individual
planning proPosa,Is. Requesting inclusion of a question "Have you consulted the NRA?" on
planning application forms may further this aim.

The NRA should seek involvement in pre-development briefs so that environmental
Improvements written in at early stage.

Closer liaison with other bodies, e.g. English Nature on, certain conservation issues, may
provide a stronger case for the adoption ot suggested environmental measures by LPAs and

developers.
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12,3 Response to planning applications
The need for timely responses to planning applications should be emphasised to NRA staff.

The NRA should ensure the encouragement of pre-submission enquiries (to the NRA) is
supP,orte_d by an efficient response. This along with the previous recommendation may have
staffing impfications.

The planning liaison system should be maintained and developed with single contact points and
consistent multi-functional responses.

NRA staff should be prepared to receive apP_Iications by having supporting information upon
which to base comments, Particularly where time does not allow for site visits, the use of aerial
photos of sufficient detail may be invaluable. These should be at hand

The NRA should provide realistic. relevant comments in response to planning applications (and
ESs) highlighting key points of NRA concern.

There should be a good database or cross referencing system to reduce possible anomalies
between responses to pre-submission engumes, plannlng applications and licence/consent
applications for the same development (ang also possibly for different applications for similar
developers/development types). Alternatively, staff or responsibilities could be centralised into
the same department.

Published lists of planning applications and/or decision notices could be incorporated into the
gg%vne] d?tabase and also” could be audited for degree of consultation and uptake of NRA
ents.

Consistencies between Regions should be maintained, particularly with respect to responses to
developers. The use of standard guidance notes will aid this process. Consistency is desirable
with LPAs, although in some respect this is less important as LPAs only deal with a single
Region, whereas dévelopers may propose developments in several Regions:

There may be a need for a formal review system of responses to planning applications (ESs) to
assess for consistency and general quality control.

Targeted levels of service should be reflected by adequate staffing levels.
LPA expectations may be reduced if the NRA were to set a timetable for the provision of flood
survey data, where passible.

124 EA Review Criteria

Review criteria could be used more extensivelx. However, their use as ?art of a_more
prescriptive system may not be welcomed by Area staff. The feedback of ES quality to

developers may be useful. The outcome of reviews may also be instructive as research fools
and identify any areas in which the NRA should develop further guidance.
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TickJists for each development tyPe could be developed but any added value will probably be
offset by the dilution of other material (and costs of production). However, scoping guidance
notes may he used to serve this purpose.

125 Guidance Notes

Wide use of the scoping quidance notes contained in manuals replacing R&D Note 76 should
be encouraged, including through training.

Guidance notes for broade_r,ran?e of development types should be introduced Eas achieved in
this project). Suggested additional topics include water treatment works and motorway service

areas.

The production of detailed guidance on certain specific development types. by internal expen
groups may. still be required. At least experts should be identified to”advisé on appropriate
methodologies, modelling techniques etc.

The format of guidance notes could be arranged by function (]for ease of use hy NRA staff
and by issue/stage (for ease of use b]y developers or their consultants). Again, added value wil
probally be offset by the dilution of other material, costs of production; and also the risk of

Inconsistencies between guidelines.

There is a need to be able to format scoping guidance material into presentable standalone
documents (1.e. with corporate logo etc.).

There is a need for internal guidance as to what information can be sent to developers.

There may be a need to look at links and consistency between standard comments and
quidance Notes.

More detail is required in internal guidance with key impacts highlighted and expanded upon.
This may be achieved by the prodiction internally and In this projéct of some more detailed

quiciance.
More cross referencing in gujdancenotes isjequired” .

Mtae?Hglllsi/ of scoping guidance should be user friendly, widely disseminated and well publicised

Feedback on the use of the manuals, should continue to be encouraged, and the manuals
periodically updated to reflect changes in legislation etc.

The EA pracess should perhaps not be too prescriptive - experienced staff may need to temper
national guidance with local experience.

The formation of the Environment Agency will require a widening of scope of the handbook
and guidance notes to incorporate the concerns of HMIP etc.
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126 Training

Training on EA, including the use of the handbook and with updates as appropriate, should be
carried out with relevant staff. Follow-up multi-functional workshops may be useful.

There should be more training in project scoping for those involved in pre-submission
enquiries.

There is @ need for more trainin% of planning staff with resPect to environmental issues, and
training of environmental staff with respect to planning. Stafft should be familiar with the legal
footing for NRA demands.

There may be a need for training on the integration of CMP with EA within the NRA.
Training on the NRA's interpretation of sustainability may be required.

Planning Liaison and other staff in reqular contact with local authorities should be considered
for traifing in negotiating/business relations skills.

12.7 Further research
1. Further guidance notes

Further guidance notes could be produced on relevant topics as they arise. At present there
may be some need for notes on:
o Water treatment works;
* motorway Service areas ;
* coastal protection works; and
' Stre(\)/gllj%%nent types for which (as yet) only brief scoping guidance notes have been

2. Environment Agency

The role of EA and use of guidance notes.in the Agency shquld be assessed. The notes should
be amended to take the wider responsibilities of the”Agency Into account

3. Monitoring/auditing of impacts

Aud,iting to assess whether predicted impacts actually occur and to what extent rarely happens,
particularly as there is no legal requirement to do so.

A review of existing monitoring studies could be combined with aprognramme of targeted post-
project. monitoring” studies for a number of schemes to assess fhe accuracy Of impact
predictions. Attemipts could be made tq identify, where possible, the_sources of failure of
Impact predictions with a view to avoiding sucti failure in'the future. Further key objectives
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could be to identify successful monitoring ﬁrotocols and the need for method development
where existing environmental monitoring techniques are inadequate for impact assessment

The study could incorporate assessments of impacts nat gredicted at all in the environmental
assessment process, where baseline information Is available. Reasons for such effects being
overlooked would be examined.

4. Efficacy of mitigation measures

Not unrelated to the above, a programme of review/monitoring cou
exa,mtln_e tge success of mitigation ‘measures. As such, methodS of
maintaine

5. Development of methods

There may be. scope for method development_ where existing environmental m_onito_ri_ng
techniques are inadequate for impact assessment. The need for such methods may be identifie
In studies above (see Monitoring/auditing of impacts)

6. Risk assessment

Risk assessment may not he considered adeq‘uately inEA. That is, there are not enough “what
If” scenarios, with consideration of resultant water quality Impacts. The combined risks also
need to be assessed. It may also be of value for the combiried “pollution risk™ associated with a
catchment to be part of a Catchment Management Plan.

Methods of risk assessment with respect to pollution events could be developed for use in
Environmental Appraisal and the techniques could be extended for use ‘in Catchment

Management Planning.
1. Economic appraisal

The arguments put forward by the NRA about proposed developments usually relate to the
quality'of the environment Techniques have recently been developed on the economic value of
changes to water %uall_ .- Such methods could be develoge_d to add an economic element to
such Tesponses, Including a valuation of the.existing situation-and-the'ecoriomic loss of uses

- precluded by adevelopment,

8. Other

Practicable options to apply sustainability in EA should be explored.

The closer integration of CMP and EA within the NRA should be explored.

ld be undertaken to
best practice can be
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ENVIRONMENTAL ASSESSMENT BY EXTERNAL DEVELOPERS
CONSULTATION QUESTIONNAIRE

BACKGROUND INFORMATION

la Name ]
Ib Region

Ic Job Title/description

ld  Date when questionnaire completed



24101195 17:27 Road testing questionnaire

If

19

Could you please outling below the structure and process of Environmental
Assessent and Appraisal in Your Region, and how this relates to Head Office?
For EnvwonmentaI_APpralsa read dssessment of all planning applications or
icence/consent applications, 1. including those that are not neessarily part of
schemes requmn? a formal ES under the Town and Country Planning (ASsessment
of Environmental Effects) or related regulations).

Does this structure and process work adequately?

Yes || No | 1
If NO, how could it be improved?



2410]195 17:27 Road testing questionnaire

USAGE OF GUIDANCE NOTES

2. Are the guidance notes provided in the manual (R&D 76) used by you or your
staff (for environmental assessment/appraisal)?

Yes 1.1 No 1 1

22 If, YES, how is the manual used? For example:
Which NRA staff use it?

For what purposes is it used?

How often has it been used?



24/01/95 17:27 Road testing questionnaire

20

3a

3b

Other comments

If NO, why is the manual not used?

I the guidance provided in the notes appropriate?

Yes [— | No | |

If NO, what were the major shortcomings, (ranked in terms of importance).

If YES in what ways could the notes be improved? For example:
Was the degree and level of information, detail and scope adequate:

Format (e.g. ISSue-related Yes 1—.1 No
compared o function-related)

Background information Yes 1 1 No



24/0J19%5 17:27 Road testing questionnaire

Scoping of potential impacts Yes No

Technical detail Yes No
|dentification of key impacts Yes No
Cross referencing for further

information/help Yes C No
Was the text easy to read? Yes No
Wias the text easy to follow? Yes No
Wias the text too repetitive? Yes No

3¢ Have you any specific comments on any of the notes produced to date?

3 Inyour opinion what other development types would need to be covered?



2410119% 17:27 Road testing questionnaire

3¢ Any other comments?

4. Should, the notes he made available to other NRA staff (e.. environmental
specialists)?

Yes 1 1 No | 1
If YES, who?

If NO, why not?



24101195 17:27 Road fating questionnaire

5. What is the level of integration between Planning, Environmental Quality, and
Congervation (and other FRCN) staff? That is, are the wider, impacts of some
appillc%tolons, such as discharge consents or land drainage applications, not fully
realised:

6 What other guidance notes are used?



24101195 17:27 Road testing questionnaire

TRAINING

7a  What training in Environmental Assessment (background, purposes, techniques
and procedurgs) have you (and your staff ) been given?

b Who provided it?

7c Was it sufficient for you (and your staff) to fulfil your duties?

7d - Ifitwasn't sufficient how could it be improved?



24101/95 17:27 Road testing questionnaire

RELATIONSHIPS WITH EXTERNAL BODIES
(developers, LPAs, LPAS as developers)

8. Towhatextentdo deveIRPers liaise with the NRA? (i.e. at what stage of the
planning process do the NRA generally get involved with a developgr?)

9. Arerelevant sections of the manual being copied to developers?

Yes 1 | No 1 1
If YES, which sections, and what has been the effect and response?

If NO, why not?



2410119S 17:27 Road testing questionnaire

10.  What other guidance is currently sent?

11 Do your local planning authorities (LPAs) understand the NRA's and your needs in
terms of Environmental Appraisal and Assessment of development projects?

ves 1 1 No =]
If NO why not?

If YES, how has this been accomplished?

10



24103195 17:27 Road testing questionnaire

12, Atwhat stage of the planning process do you become involved with the LPA and
developers?

122 Is this soon enough? Yes b1 No b1
120 IfNOT, at what stage should you be consulted and how could this be achieved?

13 Do.you get involved with the formulation of local and regional planning issues and
policies &.0. local and structure plans?

Yes 1 1 No 1
13 If YES what is the mechanism?

Yes b1 No



24/01/95 17:27 Road testing questionnaire

14, Do you consult with LPAs with regard to catchment management plans?

Yes b1 No
142 If not, why not.

15, Canyou suggest any approachable LPA contacts with whom we could discuss the
potentially Sénsitive topic of NRA/LPA interaction?

16.  Have you had any difficulties with the LPA as the developer?

Yes k-1 No
162 If YES please provide examples/reasons



24/01/95 17:27 Road letting questionnaire

17, Has the NRA. in this Area/Region insisted that a formal EA be requested by an
LPA (or carried out by the LPA as a developer) where the LPA would” not
otherwise have required one?

Yes | | No | |

17a  If YES please provide examples/reasons

18 What is the mechanism/procedure for reviewing Environmental Statements (or
other environmental reports) submitted to you?

182 Are these effective?

Yes | | No



24/01195 17:27 Road testing questionnaire

18c  1fNO, why not?

18d  Are the designated consultation periods too short?

Yes 1 No

18e.  1f YES how much time do you think you require?

14



24(01(95 17:27 Road testing questionnaire

19. Can you suggest any case studies that we could use to demonstrate the use of
R&D 76 and interaction with an LPA (and developer)?



APPENDIX B NRA CONSULTEES

Anglian

Claire Redmond -Conservation Officer
Andrea Meachan* —Conservation Officer
Brian Elsdon* -Planning Manager

Northumbria and Yorkshire
Simon Keys* -FRCN Officer (Conservation)

North West

Peter Fox* —EA contact

Southern
Robin Crawshaw* —CRN Co-ordinator

South Western
Peter Nicholson* —Conservation Officer

Severmn-Trent

David Hickie —-Regional EA Co-ordinator

Andrew Taylor* —-Planning Liaison Officer (Lower Trent)

Kate Cox/L. Hogarth* —Assistant Area Conservation and Recreation Officer
Paul Green* —Assistant Area Conservation and Recreation Officer

C L Ward* -Planning Liaison Officer (Lower Severn)

Thames

Andrew Brookes —Regional EA Manager, R&D Project Leader
Hugh Howes —-Pnncipal Strategic.Planning (and member of-NPLG)
John Meekings —Planning Manager

Trevor Brawn -Planning Engineer

George Campbell —Planning Engineer

James Burstow —Senior Planning Engineer

Amanda Montague -Planning Liaison Officer

Stuart Reilly* —Forward Planning Officer

Kevin Reid* *Planning Liaison Officer (now Catchment Management Officer)
Sandra Clarke* -Senior Planning Liaison Officer

lan Tiller —Senior Planning Engineer (West)

Barry Winter —Planning Manager (West)
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Welsh

Richard Howell -Conservation and Recreation Officer

Ken Jones* -Area Planning & Support Services Co-ordinator

John Lambert* -Technical Planning Officer (and member of NPLG)
Liz Roblin* —Resources Officer FRCN

Head Office
Sue Slack —Head of Operations(and member of NPLG)

Notes:

* indicates postal response only (direct or via Regional EA contact)

NPLG National Planning Liaison Group
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APPENDIX C QUESTIONNAIRE USED AS A BASIS FOR
DISCUSSION IN LPA CONSULTATION
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QUESTIONNAIRE -PLANNING APPLICATIONS, ENVIRONMENTAL
ASSESSMENT, THE NRA AND LPAS

What criteria and/or guidelines are used to assess whether planning applications require formal
Environmental Assessment (EA) under the Town and Country Planning (Assessment of
Environmental Effects) 1988 and associated Regulations?

Has there been problems interpreting DOE guidance or otherwise deciding on the need for
EA?

In order to process a planning application, do you often request specific further environmental
information for applications not deemed to require a formal EA?

How often are informal assessments received for projects not deemed torequire a formal EA?

Are such assessments examined by the LPA?
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Do you issue guidelines to developers with respect to the scope of EAs when formal EAs are
required or when informal EAs are offered?

Or do you refer developers to external sources of guidelines? If so, what are these?

What checklists or procedures are used to assess the adequacy of Environmental Statements?

Have planning applications been refused on the basis of environmental constraints?

What do you see as the key issues in most EAS?

(e.g. aids/hinders development, provides environmental protection, socio—economic concems,
land-take, landscape, conservation, air quality, water quality, water resources)

Which external bodies do you consult during the EA process?
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What criteria do you use to judge whether the NRA should be consulted?

Do you know who to contact in the NRA for formal or informal consultations?
(Who/what is your point of contact?)

At what stage(s) of a development proposal how do you liaise with the NRA? For example, do
you alert them to relevant proposals at a presubmission stage?

Is contact with the NRA for fomial/informal consultation only or for technical support on
water-related issues?

Do you ask for NRA input to the scoping of EAS?

Do you encourage developers to contact the NRA at a pre-submission stage?
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What issues do you consider concern the NRA?

Have you had any difficulties in dealing with the NRA? (Please give detalils).

Would you welcome further guidance from the NRA?

Have you used the NRA document Guidance notes for Local Planning Authorities on the
Methods of Protecting the Water Environment through developmentplans?

Are developments proposed by the local authority itself treated in the same manner as external
applications?
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APPENDIX D LPA CONSULTEES

Peter Sims —Development Control Officer, Runnymede B.C.

Paul Saunderson —Surrey CC

Steve Laurenson* -Surrey CC

Chris Tyson -Planning Manager (Southern Area) SODC

Dave Baldwin —Public Services Division, Babtie Shaw and Morton (@SODC)
Gillian Hein* —London Borough of Merton

Julie Goves* —Borough of East Staffordshire

* indicates postal response only
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APPENDIX E CASE STUDY -BLACKWATER VALLEY
ROUTE

The Blackwater Valley Route (BVR) provides a useful case study of a development and the
interaction between an LPA (Surrey County Council) and the NRA.

The scheme had been proposed for some time and Structure Plans had restricted other
development in the valley. Formalplans were drawn up for the road and a public consultation
exercise initiated in 1989. An ES was produced in 1992. However, the ES was lacking in some
areas, partly a reflection of a lack of consultation during scoping and time allowed for the EA.
Environmental sensitive aspects of the scheme included the Basingstoke Canal, areas of
wetland of high ecological quality, contaminated land and the Blackwater River itself. The
detailed importance of some of these areas was not realised until the ES stage. Criticism of the
ES included a limited consideration of alternatives, other than whether to go over or under at
the canal crossing, and its poor information content and organisation.

The NRA initially raised severe objections to the whole scheme, then principally confined their
objection to the proposed realignment of the River Blackwater. Many of the reasons for NRA's
objections were also stated by English Nature. At one point, it was felt within the LPA that the
road may have needed to be totally re-routed at considerable cost in both financial terms and
the delay in road construction. None of the alternative routes considered at this stage were
without environmental impacts, not least to housing. However, further negotiations and
environmental studies enabled the formulation of river realignment and mitigation proposals
that were satisfactory to both the NRA and SCC. The altered proposals are documented in a
supplementary ES which the NRA had insisted upon.

The scheme is now underway. Significantly, SCC consider that the use of a suitably
experienced landscape ecologist on site has been of great value to the scheme in construction.
In addition, consultation with the NRA on the scheme still occurs on a regular basis through a
conservation/landscape working party. Monitoring is already under way.

SCC felt that the case of the BVR had demonstrated the value of EA, although was not a good
example of how it should be carried out from the start. It was expected that such problems
would be reduced in the future_following.reorganisation of the Highways and Transportation
Department and the early involvement of the Planning Department in highway schemes subject

to EA.
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APPENDIX F BRIEF GUIDANCE NOTES/TICKLISTS

N.B. These notes were produced as the basis for the NRA Scoping guidance manual and have
since been revised.
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GENERIC IMPACTS OF CONSTRUCTION WORK

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology

Sources of Impact

Soil excavation,
removal, storage

Soil compaction

Laying of
impervious
surfaces
(incl. roads)

Culverting/
drainage

In-channel
works/channel
diversion

Riparian soil
excavation/
movement

In-channel works
piling, piers,
bridges, vehicle
movements

Channel
real ignment/
diversion

Potential

Increased
Decreased

Increased
Increased

Increased
Increased
velocities
Increased

Increased flow velocities

Impact

surface runoff
surface runoff

surface runoff
flooding

surface runoff
river flow &

flooding

Changed flow velocities

Decreased
Erosion of

Change of planform/pattern
Downstream deposition/siltation
Increased suspended sediment

load
Increased

Erosion of

stability
banks

bed load
bed and banks

Disturbance to bed forms
(pools, riffles)
Downstream erosion

Downstream deposition/siltation

Reduced channel size

Upstream deposition/siltation

Other
Guidance

Increased -suspended- sediment - -

load

Increased bed load

Increased/decreased stability
Erosion of bed and/or banks
Upstream/downstream deposition/

siltation

Change of slope

Change of planform/pattern
Disturbance to bed forms (pools,

riffles)

Reduced/increased channel size



Issues

Estuarine/
Coastal
Morphology
Groundwater
Hydraulics

Surface Water
Quality

Sources of Impact
Structures and
groynes

Excavation

Dewatering

Laying of
impervious
surfaces

Structure

Storage and use of
chemicals, fuel/oil,
cement etc.,
accidental spillage,
site management
including
sanitation and
sewerage

Earthworks

Disturbance of
contaminated land

Tree removal

In-channel works

Dewatering

Balancing ponds

Potential Impact

Altered erosion/sedimentation
patterns

Altered flow

Altered flow
Loss of infiltration
Fall in water-table

Loss of infiltration
Fall iIn water table

Altered flow
Changed direction

Chemical pollution
Oil/fuel pollution
Chemical pollution
Rubbish/trash

Organic pollution
Deoxygenation

Microbial contamination
Increased turbidity

Increased turbidity

Increased suspended solids
Re-suspension of contaminated
sediments

Chemical pollution
Oil/fuel pollution
Rubbish/trash

Thermal pollution
Algal blooms

Increased turbidity
Increased suspended solids
Oil/fuel pollution

Decreased dilution capacity
Increased suspended solids
Increased turbidity

Improved water quality
Decreased suspended solids

Other
Guidance



Issues

Groundwater
Quality

Aquatic
Ecology

Terrestrial
Ecology

Sources of Impact

Storage and use of
chemicals, fuel/oil,
etc.

Pumping

Disturbance of
contaminated land

Construction
(including iIn-
channel works)
and associated
works

Channel
realignment

Balancing pond

Site preparation
and land take
(including access
roads, car parks
and other
associated works)

Potential Impact

Chemical pollution
Oil/fuel pollution

Chemical pollution
Movement of contaminated water

Chemical pollution
Oil/fuel pollution

Degraded habitat

Disturbed habitat

Habitat removal

Decreased fish biomass
Loss of iInvertebrates
Reduced species diversity
Loss of plants

Obstacle to fish migration
Disturbance of sensitive species
Effect on fish behaviour
Change in fish community
Effects on fish spawning
Fish kill

Decreased fish biomass
Loss of other vertebrates

Disturbed habitat

Habitat removal

Loss of invertebrates

Loss of plants

Effects on fish spawning
Disturbance of sensitive species

Improved habitat

Disturbed habitat
Degraded habitat
Habitat.loss
Destruction of flora

Tree removal

Loss of bird habitat

Loss of bat habitat

Disturbance of sensitive species
Decreased number of species
Wetland change

Severance of river corridor

Guidance



Issues

Human-Related

Land Use
Change

Visual Amenity

Recreation-
related

Sources of Impact

In-channel
structures

Channel re-
alignment

Land take
Construction of
buildings, car
parks etc.

Tree clearance
Earthworks,

construction
Site security and

safety restrictions

In-channel works
and structures

Other
Guidance

Potential impart

Increased flood risk
Disruption to Commercial
Navigation

Reduced/increased flood risk

Loss of riparian land

Increased urban area
Restriction to future
developments/allow development
of floodplain

Deforestation

Aesthetic deterioration
(e.g. river discoloration)
Disrupted access
Disruption to anglers
Disruption to navigation

Disruption to anglers
Disruption to navigation



Development Type: Reservoirs

Issue Source of impact

Surface Water Impoundment
Hydrology/
Hydraulics

Release structure

Channel Impoundment
Morphology/
Sediments

Release structure

Groundwater Impoundment
Hydraulics

Surface Water Impoundment
Quality

Potential Impacts

Decreased river

velocities (upstream)
Riparian drainage affected
Increase in (direct) surface
runoff

Regulated flow
Decreased/increased
flooding

Changed flow velocities
(downstream)

Increased stability

Change of slope

Change of planform/pattern
Increased channel size
Decreased suspended
sediment load

Increased bed load

Erosion of banks

Altered sedimentation
patterns downstream
Downstream erosion
Decreased suspended
sediment load

Altered flow patterns
Rise/fall in water table

Deoxygenation

Algal bloom

Oil/fuel pollution
Eutrophication----———————— — -
Microbial contamination
(roosting birds)

Decreased turbidity
(suspended solids)

Increased turbidity (algae)
Stratification

Re-suspension of
contaminated sediments
Increased dilution capacity
(upstream)

Improve quality

Other
Guidance



Issues Sources of Impact

Release structure

Associated

afforestation

(conifers)
Aguatic Impoundment
Ecology

Dam wall

Release structure
Terrestrial Impoundment
Ecology

Associated pipelines

Potential Impact

Decreased dilution capacity
(downstream)

Decreased suspended solids
Thermal pollution

Chemical pollution
Eutrophication

Acidification
Chemical pollution
Eutrophication

Gross habitat change/
creation of new aquatic
habitat

Increased fish biomass
Increase of invertebrates
(plankton and midges)
Loss of sensitive species
Loss of fauna and flora of
running waters
Disturbance of sensitive
species

Effect on fish behaviour
Change in fish community
Effects on fish spawning

Barrier to fish migration
Barrier to corridor species
(e.g. mammals)

Loss of sensitive species
Effect on fTish behaviour
Disturbed habitat

Change in fish community
Change in invertebrate
community

Change in plant community

Habitat loss (riparian areas
Wetland changes

Various impacts

Other
Guidance



Issues Sources of Impact
Human-Related Impoundment

Land Use Impoundment
Change

Visual Amenity Impoundment

Recreation Impoundment
-Related

in angling quality

Heritage & Impoundment
Archaeology

Potential Impact

Reduced/ Increased flood
risk

Increased water resource
Protected water resource
Adverse odour

Health risk

Nuisances

Restriction to future
developments

Altered landscape

Improved facilities

Restricted access for water

users

Restricted access for water

users

Change to historic
landscape

Other
Guidance

Change






Development Type: Barrages

Issues Source of Inpacts
Surface Water Impoundment
Hydrology/
Hydraulics
Impounding
structure
Channel Impoundment
Morphology/
Sediments
Dredging

Groundwater " Impoundment
Hydraulics

Surface Water Impoundment
Quality

Potential Impacts

Decreased flow velocities
(upstream)

Regulated flow
Decreased/increased flooding
Riparian drainage affected

Reduced tidal flow/flushing/
mixing
Wave generation

Increased stability

Change of slope

Change of planform/pattern
Increased channel size
Decreased suspended sediment
load

Increased bed load

Decreased stability
Disturbance of bed forms
Increased suspended sediment
load

Decreased bed load

Altered flow
Rise iIn water table

Chemical pollution
Oil/fuel pollution
Organic pollution
Eutrophication

Algal bloom

Increased turbidity
“Microbial” contamination
Rubbish/trash

Salinity change
Deoxygenation

Decreased turbidity (suspended
solids)

Stratification

Re-suspension of contaminated
sediments

Increased dilution capacity
(upstream)

Decreased dilution capacity
(downstream)

Other
Guidance



Issues Sources of Impact Potential Inpact Other
Guidance

Dredging Increased suspended solids
Re-suspension of contaminated
sediments
Groundwater Impoundment Movement of contaminated water
Quality Saline intrusion
Aquatic Impoundment Gross habitat change
Ecology Increased fish biomass

Change in benthic community
Increase of invertebrates
(plankton and midges)

Loss of flowing-water species
Effect on fish behaviour
Change in fish community
Effect on fish spawning

Fish kill

Disturbance of sensitive species
Loss of sensitive species
Effects on fish spawning

Impounding Barrier to fish migration
structure Barrier to other species (e.g-
mammals)
Terrestrial Impoundment Habitat loss (intertidal and
habitat other riparian areas)

Wetland changes

Human-Related Impoundment Reduced/Increased flood risk
Increased water resource
Adverse odour
Health risk

Nuisances
Impounding Disruption to Commercial
structure Navigation
Land Use Impoundment Increased urban area
Change Associated development
Visual Amenity Impoundment Altered landscape

Aesthetic improvement
Aesthetic deterioration



Issues

Recreation-
Relate

Heritage &
Archaeology

Sources of Impact

Impoundment

Impounding
structure

Impoundment

Potential Impact Other
Guidance

Improved facilities
Increased boat use

Change in angling quality
Restricted access for water
users

Disruption to navigation

Change to historic landscape



Development Type: Sea Outfalls

Issues

Surface Water
Hydrology/
Hydraulics

Estuary/
Sea Bed
Morphology/
Sediments
Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Quality

Aquatic
Ecology

Sources of Impact

Outfall structure

Outfall structure
and discharge

No significant effects

Discharge

No significant effects

Outfall structure

Discharge

Potential Impacts

Change in local tidal currents

Change in sediment
deposition/resuspension
characteristics

Microbial contamination

Organic pollution
Eutrophication

Algal blooms

Sewage derived rubbish/trash on
beach/shore

Increased turbidity

Chemical pollution
Deoxygenation

Improved quality (inshore)

Altered habitat

Change i1In invertebrate
community

Change iIn fish community

Degraded habitat
Change iIn invertebrate
community

Decrease in direct and secondary
food-supply- inshore

Increase in "food” supply
offshore

Change in trophic structure
Reduced bird abundance

Increased bird diversity

Change in Ffish community
Effects on fish spawning

Fish disease

Loss of sensitive species
Organic enrichment of sediments

Other
Guidance



Issues

Terrestrial
Ecology

Land Use
Change

Visual Amenity

Recreation-
Relate

Heritage &
Archaeology

Sources of Impact

Headworks

Outfall structure

Discharge

Outfall structure

Discharge

Outfall structure

Discharge

Outfall structure

Discharge

Outfall structure

Other
Guidance

Potential Impact

Loss of habitats and species
Human-Related

Severance of beaches
Hazard to Commercial Navigation
and Fisheries

Health risks

Nuisances

Adverse odour

Contamination of shell TfTisheries

Restriction to future
developments
Derestriction/Restriction to
future developments

Aesthetic deterioration
Aesthetic deterioration
Restricted access

Disruption to navigation
Disruption to walkers
Degraded facilities for water
users (offshore)

Improved facilities (inshore)

Visual disturbance
Loss of historical landscape



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Quality

Aquatic
Quality

Sources of in?)act

Drainage/runoff

Bridges/culverts

Reed beds

Drainage/runoff

Bridges/culverts

Road routing

Soakaways

Drainage/runoff/
spillage

Verge maintenance

Traffic

Runof f/soakaways

Runoff/spillage

Roads and Road Widening

Potential Impacts

Increased surface runoff
Increased river flow & velocity
Increased magnitude of flooding

Changed flow velocities
Increased flooding

Increased hydraulic roughness

Deposition/siltation

Increased suspended sediment load

Increased bed load
Altered channel

River diversion
Decreased stability

Change in water-table
Altered flow patterns

Acute chemical pollution
Chronic chemical pollution
Oil/fuel pollution

Altered salinity
Deoxygenation

Increased turbidity
Decreased turbidity
Rubbish/trash

Chemical pollution

Acidification
Chemical pollution
Accidental spills

Chemical pollution
Oil/fuel pollution

Degraded habitat

Decreased fish biomass

Loss of invertebrates

Loss of plants

Reduced species diversity
Change in the Tfish community
Fish kill (and loss of other
aquatic life)

Loss of sensitive species
Reduced bird/mammal populations

Guidance



Issues Sources of Impact Potential Impact Other
Guidance

Culverts Obstacle to fish migration
Barrier to mammals

Balancing ponds/reed Creation of new aquatic habitat

beds
Terrestrial Road Barrier to amphibian/mammal
Ecology migration/movement
Severance of river corridor
Traffic Disturbed habitat

Degraded habitat
Loss of sensitive species
Reduced amphibian/bird/mammal

populations
Surface water spray/ Degraded habitats
rubbish/trash
Runof f/soakaways/ Wetland change

balancing ponds

Human-Related Runoff Increased flood risk
Decreased water resource

Bridges/culverts Increased flood risk
Land Use Associated Increased urban area
Change development Development of floodplain
Recreation- Bridges/culverts Disrupted navigation
Related
Notes:

Associated developments, e.g. motorway surface areas, can magnify the local
impact of a road. Similarly, link roads and extensions
can have further impacts.



Development Type: Fish Farms

Issues Sources of Impact Potential Impacts Other
Guidance
Surface Water Abstraction Decreased river velocity
Hydrology/ Low Flows
Hydraulics
Discharge Increased river flow & velocity
Channel Construction of fish Change of planform/pattern
Morphology/ ponds
Sediments
Abstraction Reduced channel size
Deposition/siltation
Discharge Downstream deposition/siltation
Increased suspended sediment
load
Increased bed load
Fish cage Deposition/siltation
Increased bed load
Groundwater Groundwater Fall in water-table
Hydraulics abstraction
Surface Water  Discharge Chemical pollution
Quality Deoxygenation
Thermal pollution
Eutrophication

Algal growths/blooms
Increased turbidity

Microbial contamination {incl
disease/parasitic/antibiotic
resistant organisms)
Decreased dilution capacity

Accidental releases Chemical_pollution -
Deoxygenation

Fish cage Chemical pollution
Deoxygenation
Eutrophication
Algal "bloom
Increased turbidity
Microbial contamination {incl,
disease/parasi tic/antibiotic
resistant organisms)
Oil/fuel pollution



Issues

Groundwater
Quality

Aquatic
Ecology

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Impact

Shel Ifish ropes/
bags

Burial of fish
carcasses

Construction of
fish/crayfish ponds

Discharge

Fish escapes

Abstraction/low river
Flow/we irs/flow
diversion

Predator control
Abstraction/discharge
Cages, turbidity,
eutrophication
Creation and
operation of

angling lakes & shop

Fish escapes

Fish cages

Potential Impact

Oil/fuel pollution
Introduction of alien fish
species/stocks

Microbial contamination
Organic pollution
Chemical pollution

Altered habitat
Disturbed

Increased
Change in

habitat

Tfish biomass

fish community

Change in invertebrate community
Increased plant biomass

Loss of plants

Loss of invertebrates

Effects on fish spawning
Disturbance of sensitive species
Disease/parasitic infection
Introduction of alien fish
species/stocks

Increased fish biomass
Change in fish community
Disease/parasitic infection

Obstacle to fish migration
Effects on Ffish spawning

Fish kill

Reduced bird/mammal populations

Restriction to future
developments

Aesthetic deterioration

Improved facilities
Change in angling quality

Change iIn angling quality

Restricted access
Disruption to navigation

Guidance



Development Type: Restoration of mineral extraction sites (landfill,

recreation)

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Quality

Aquatic
Ecology

Sources of iImpact

LandFill capping

Flooded pit

Landfill lining

Landfill leachate

Leachate treatment
(e.g- reed beds,
ponds)

Flooded pit

- recreation

Flooded"pit ~birds

Leachate

Landfill/
recreational activity

Other
Guidance

Potential Impacts

Increased surface runoff
Increased flooding

Change in flow and drainage
patterns

Downstream deposition/siltation
Increased suspended sediment
load
Increased bed load
Loss of infiltration
Fall in water-table
Barrier to flow
Altered flow patterns

Chemical pollution
Deoxygenation

Increased turbidity
Microbial contamination
Organic pollution
Rubbish/trash

Improved water quality

Oil/fuel pollution
Litter trash

Microbial "‘contamination
Eutrophication

Chemical pollution
Deoxygenation

Increased turbidity
Microbial contamination
Organic pollution

Disturbed habitat
Disturbance of sensitive species



Issues Sources of Impact Potential Impact Other

Guidance
Leachate Degraded habitat
Sewage fungus
Loss of invertebrates
Loss of plants
Reduced species diversity
Fish kill (& loss of other
aquatic life)
Effects on fish spawning
Loss of sensitive species
Leachate treatment Creation of new aquatic habitat
(ponds, reed beds
etc.)
Flooded pit Creation of new aquatic habitat
Terrestrial Landfill/water fTill Gross habitat change
Ecology Loss of rare/sensitive species
Landfill/ Disturbed habitat
recreational activity Disturbance of sensitive species
Leachate treatment Wetland changes
(reed beds, ponds Improved riparian habitat
"etc.)
Site restoration Introduction of alien species
(soil importation/
sowing/planting)
Conservation Improved habitat
management
Flooded pit Wetland changes
New riparian habitat
Human-Related Landfill operation Decreased water resource
Water body Increased water resource
Water recreation Increased noise
Creation of nature Improved access

reserve/public area



Issues Sources of Impact Potential Impact Other
Guidance

Visual Amenity Flooded pit Altered landscape
Recreation- Landfill Restricted access
Related
Creation of nature Improved access
reserve Improved facilities
Flooded pit Improved facilities for water
users

Notes: “Landraise' 1is taken to be synonymous with "landfill"






Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater

Quality

Aquatic
Ecology

Sources of impact

Runoff

Balancing/ornamental
ponds

Runoff
Landscaping

Impervious surfaces

Runoff/storm drains

Balancing/ornamental
ponds

Garden/vehicle
-maintenance

Garden/vehicle
maintenance

Runoff/storm drains

Large Residential Developments

Potential Impacts

Increased surface runoff
Increased river flow & velocity
Increased frequency of flooding
Increased magnitude of flooding
Low flows

Riparian drainage affected
Regulated/controlled flow

Depos ition/siltation
Modified channel

Loss of infiltration
Fall iIn water-table
Barrier to flow
Altered flow patterns

Oil/fuel pollution

Chemical pollution
Deoxygenation

Eutrophication

Algal bloom

Increased suspended solids &
turbidity

Microbial contamination
Rubbish/trash

Decreased dilution capacity

Decreased turbidity
Increased dilution capacity
Improved general water quality

ChemicaJL pol Iut ion-————————————
Oil/fuel pollution

Chemical pollution
Oil/fuel pollution

Degraded habitat

Decreased fish biomass
Loss of invertebrates

Loss of plants

Reduced species diversity
Fish kill (& loss of other
aquatic life)

Effects on fish spawning
Loss of sensitive species



Issues

Terrestrial
Ecology

Human-Related

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Impact

Balancing/ornamental
ponds

Culverts

Traffic
Balancing/ornamental
Ecology

Runoff

Balancing/ornamental
lakes

t

Development

Landscaping
Runoff/culverts

Balancing/ornamental
lakes

Balancing/ornamental
lakes

Other
Guidance

Potential Impact

Improved habitat

Increased fish biomass
Increase of invertebrates
Increased plant biomass
Change in the fish community
Increased species diversity

Obstacle to fTish migration
Barrier to mammals

Disturbance of sensitive species
Reduced mammal populations

Wetland changes

Adverse odour
Increased flood risk

Adverse odour
Health risk
Safety risk
Nuisance

Reduced flood risk

Increased urban area
Deforestation

Loss of riparian land
Development of floodplain
Afforestation

Aesthetic deterioration

Aesthetic improvement

Improved facilities for anglers



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water ,
Quality

Groundwater
Quality

Sources of inpact

Site preparation and
ploughing

Tree maturation

Felling

Site preparation/
ploughing/planting/
felling

Tree maturation

Site preparation/
ploughing

Tree maturation

Felling

Application of
fertilisers/
pesticides

Application of
pesticides

Afforestation

Potential Impacts

surface runoff

flooding

river flow and velocity
magnitude of flooding

Increased
Increased
Increased
Increased

surface runoff
flooding
flow velocities

Decreased
Decreased
Decreased

Increased surface runoff
Increased flooding
Increased flow velocities

Decreased stability

Erosion of bed and/or banks
Deposition/siltation

Increased suspended sediment load
Increased bed load

Loss of infiltration
Fall in water-table

Acidification
Oil/fuel pollution
Increased turbidity
Rubbish/ trash

Acidification
Decreased dilution capacity

Acidification

Eutrophication ==
Oil/fuel pollution

Thermal pollution (loss of shade)
Algal bloom

Increased turbidity

Rubbish/trash

Chemical pollution
Eutrophication
Rubbish/trash

Chemical pollution

Other
Guidance



Issues Sources of Impact Potential Impact Other
Guidance

Aguatic Afforestation Disturbed habitat

Ecology Degraded habitat
Decreased fish biomass
Loss of invertebrates
Loss of plants
Reduced species diversity
Obstacle to fish migration
Fish kill (& loss of other
aquatic life)
Effects on fish spawning
Loss of sensitive species
Reduced bird/mammal populations
Reduced productivity

Terrestrial Afforestation Changed habitat
Ecology Destruction of flora
Loss of bird habitat
Wetland changes
Altered riparian habitat
Disturbance of sensitive species

Felling Tree removal
Changed habitat

Human-Related Site preparation/ Increased flood risk

mploughing/felling

Tree maturation Decreased water resource
Recreation- Site preparation/ Restricted access
Related ploughing/felling

Forest Change in angling quality and

access to ang lers

Notes:

Site preparation includes road construction
Ploughing includes other forms of ground preparation and drainage



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Surface Water
Quality

Agquatic
Ecology

Terrestrial
Ecology

Sources of impact

Construction & use
of haul & access
roads

Construction &
operation of
substations &
transformers

Cable laying
Construction & use
of haul & access

roads

Cable laying

Construction, cable
laying and road use

Operations and site
maintenance

Construction, cable
laying and road use

"Construction~cable
laying

Windfarms

Potential Impacts

Increased surface runoff

Increased surface runoff

Increased surface runoff

Downstream deposition/siltation
Increased suspended sediment load
Increased bed load

Downstream deposition/siltat ion
Increased suspended sediment load
Increased bed load

Chemical pollution
Oil/fuel pollution
Increased turbidity
Microbial contamination
Rubbish/trash

Organic pollution

Oil/fuel pollution
Chemical pollution

Disturbed habitat
Loss of sensitive species

Degraded“habitat —— —_—
Destruction of flora

Wetland changes

Disturbance of sensitive species
Habitat loss

Other
Guidance



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater

Quality

Aquatic
Ecology

Terrestrial
Ecology.

Sources of Impact

Buildings, plant,

roads

Dewatering

Runoff

Removal of aquifer
material/dewatering

Site runoff

Removal of aquifer
material/dewatering

Site runoff

Site runoff/
dewatering

Catchment lagoons

Site investigating

.prospecting- —-

Construction and
operation of roads/
buildings/process
plant, blasting,
overburden disposal

Dewatering

Catchment lagoons

Mineral E?rt:raction/Quarrying

Other
Guidance

Potential Impacts

Increased surface runoff
Increased frequency of flooding
Increased river Flow & velocity

Changed river velocities
Riparian drainage affected

Increased suspended sediment load
Downstream deposition/siltation
Increased bed load

Altered flow

Loss of infiltration
Changed direction
Fall in water-table

Oil/fuel pollution

Chemical pollution

Increased turbidity & suspended solids
Rubbish/trash

Decreased dilution capacity
Chemical pollution

Oil/fuel pollution

Disturbed habitat

Degraded habitat

Effects on fish spawning
Creation of new aquatic habitat
Disturbance of sensitive species

Habitat loss
Disturbance of sensitive species

Wetland changes

Wetland changes
Creation of riparian habitat



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Hydraulics

Sources of iImpact

Guidance
Marina

Lockage

Boat movements

Marina

Lockage
Boat movements

Dredging

Marina/lockage

Boats

Marina/lockage

Dredging

Marina/lockage

Marinas

Potential Impacts Other

Decreased flow velocities (upstream)

Changed flow velocities
Reduced tidal flow/Fflushing/mixing

Wave generation

Increased stability

Increased channel size

Decreased suspended sediment load
Increased bed load

Change of slope
Bank erosion

Decreased stability

Disturbance of bed forms

Increased suspended sediment load
Decreased bed load

Rise iIn water table

Chemical pollution

Oil/fuel pollution

Organic pollution

Eutrophication

Re-suspension of contaminated sediments
Increased turbidity

Microbial contamination

Rubbish/trash

Salinity change

Deoxygenation- - ————— e
Decreased turbidity (suspended solids)
Stratification

Algal bloom

Rubbish/trash

Eutrophication
Re-suspension of contaminated sediments
Increased turbidity

Movement of contaminated water
Saline intrusion



Aquatic
Ecology

Terrestrial

Human-Related

Land Use
Change

Visual Amenity

Recreation-
Related

Heritage &
Archaeology

Marina
Boat/pedestrian/
vehicle movements
Lockage

Marina

Marina
Boats/lockage
Marina & associated
development

Marina & associated
development

Marina

Lockage

Marina

Gross habitat change

Increased fish biomass

Increase of invertebrates

(plankton and midges)

Loss of flowing-water species
Effect on fish behaviour

Change in fish community

Effect on fish spawning

Fish kill

Loss of sensitive species

Loss of intertidal/riparian habitat
Creation of artificial "reef' habitat

Disturbance of sensitive species

Barrier to fish migration

Habitat loss (intertidal and Ecology
other riparian areas)

Wetland changes

Increased water resource

Health risk

Nuisances

Disruption to Commercial Navigation

Increased urban area

Altered landscape

Improved facilities
Increased boat use
Change i1n angling quality

Disruption to navigation
Disruption to anglers

Change to historic landscape



Development Type: Hydropower

Issues Sources of impact Potential Impacts Other
Guidance

Surface Water Impounding structure/ Decreased river velocities

Hydrology/ weir Increased flooding

Hydraulics Increased hydraulic roughness

Decreased flooding
Riparian drainage affected

Release regime Increased flow velocities
Decreased flow velocities
Increased flooding
Decreased flooding
Regulated flow
Low Flows
Wave - generation
Reduce tidal flow/flushing/mixing

Channel Impounding structure/ Increased stability
Morphology/ weir Change of slope
Sediments Upstream deposition/siltation

Decreased suspended sediment load
Increased bed load

Release regime Increased stability
Decreased stability
Bank degradation/erosion
Erosion of bed and/or banks
Deposition/siltation
Downstream deposition/siltation
Reduced channel size
Increased channel size
Increased suspended sediment load
Increased bed load

Groundwater Impounding structure/ Rise iIn water-table
Hydraulics weir

Surface Water Impounding structure/ Deoxygenation
Quality weir Eutrophication

Algal bloom

Decreased turbidity

Stratification

Re-suspension of contaminated sediments
Increased dilution capacity

Release regime Oxygenation
Thermal pollution
Increased turbidity
Increased dilution capacity
Decreased dilution capacity



Issues

Groundwater
Quality

Aguatic
Ecology

Terrestrial
Ecology

Human-Related

Sources of Impact

Impounding structure/
welr

Release regime

Maintenance and
operational activity/
turbines/pumps

Impounding structure

Release regime

Pipelines/cables

Turbines/pumps

Potential Impact Other
Guidance

Gross habitat change
Increased fish biomass
Increased plant biomass
Change in the fish community
Barrier to fish migration
Obstacle to fish migration
Effects on Tish spawning
Loss of flora and fauna of flowing
waters

Barrier to mammals

Loss of sensitive species

Disturbed habitat

Increased fish biomass
Decreased fish biomass
Increase of invertebrates
Loss of invertebrates
Increased plant biomass

Loss of plants

Effect on fish behaviour
Change i1n the fish community
Obstacle to fish migration
Effects on fish spawning
Disturbance of sensitive species

Disturbed habitat
Disturbance of sensitive species

Habitat loss
Wetland changes

Destruction of flora

Wetland changes

Disturbance of sensitive species
Habitat loss

Increased noise
Increased vibration



Impounding structure

Release regime

Land Use Impounding structure

Change

Visual Amenity Impounding structure

Recreation- Impounding structure
Related

Release regime
.Heritage- &---- "Impounding structure
Archaeology

Release regime

Disrupted access

Health risks

Nuisances

Reduced flood risk

Increased flood risk

Increased water resource

Decreased water resource

Disruption to Commercial Navigation

Disrupted access

Health risks

Reduced flood risk

Increased flood risk

Increased water resource

Decreased water resource

Disruption to Commercial Navigation

Loss of riparian land

Change in aesthetic value
Altered landscape

Restricted access

Improved access

Improved facilities

Degraded facilities for water users
Disruption to navigation

Change in angling quality
Disruption to walkers

Restricted access for water users

Disrupted access

Improved facilities

Degraded facilities for water users
Disruption to navigation

Disruption to anglers

Change i1n angling quality

Restricted access foil water- users—"

Destruction and damage of
known/unknown features

Loss of historical landscape
Change to historic landscape

Visual disturbance






Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Sources of inpact

Bui ldings/tanks/car
parks

Discharge

Discharge/storm
overflow

Bui ldings/tanks/car
parks

Sludge disposal/
tertiary treatment
in unlined ponds

Construction

Discharge

Treatment upgraded

Maintenance/spills

Sludge disposal to
land (runoff)

Sewage treatment works (extension and

instal lation)

Potential Impacts

Increased surface runoff

Increased river flow & velocity

Increased flooding
Riparian drainage affected

Increased river flow & velocity

Bank degradation/erosion
Deposition/siltation
Increased channel size

Increased suspended sediment load

Increased bed load

Loss of infiltration
Changed direction
Fall in water-table
Barrier to flow

Rise in water-table

Chemical pollution
Re-suspension of contaminated
sediments

Oil/fuel pollution

Chemical pollution
Deoxygenation
Eutrophication

Algal bloom

Increased turbidity
Microbial contamination
Stratification _
Rubbish/ trash-
Organic pollution

Improved quality
Increased dilution capacity
Decreased turbidity

Chemical pollution
Oil/fuel pollution

Organic pollution
Eutrophication
Microbial contamination

Guidance



Issues

Groundwater
Quality

Aquatic
Ecology

Terrestrial
Ecology

Human-Related

Sources of Impact

Sludge incineration

Sludge disposal to
sea

Spills

Sludge disposal to
land

Construction and
discharge

Upgrade to works/
tertiary reed bed or
pond treatment

Operations

Reed beds

Percolating Filters

Sludge to land

Discharge

Potential Impact Other
Guidance

Acidification

Organic pollution
Eutrophication

Microbial contamination
Chemical pollution
Increased suspended solids

Chemical pollution
Onl/fuel pollution

Chemical pollution
Microbial contamination
Organic pollution

Degraded habitat

Increased fish biomass
Decreased fish biomass
Increased plant biomass

Loss of plants

Reduced species diversity
Change iIn the fish community
Obstacle to fish migration
Fish kill

Effects on fish spawning
Disturbance of sensitive species
Loss of sensitive species
Disease/parasitic infection

Improved habitat

Disturbed habitat
Degraded habitat
Disturbance of sensitive species

Improved habitat
Wetland changes
Improved riparian habitat

Improved habitat
Changed habitat
Decreased water resource
Adverse odour

Nuisances
Health risks



Issues

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Impact

Buildings and works

Sludge disposal to
land

Discharge

Buildings and works

Discharge

Potential Impact Other
Guidance

Increased urban area
Loss of riparian land
Restriction to future developments

Change iIn grade of agricultural land

Aesthetic deterioration
Restricted access

Change in angling quality
Restricted access for water users

Degraded facilities for water users



Development Type:

Issues

Surface
Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater

Quality

Aguatic
Ecology

Terrestrial
Ecology

Human-Related

Sources of impact

Earthworks

earth-
site

Boreholes,
works, piling,
demolition &
construction

Runoff, leachate

Boreholes, earth-
works, piling, site
demolition & constr
uction, disposal of
contaminated soil

Runoff, leachate

site
constr-

Earthworks,
demolition,
uction

Contaminants

Redevelopment of Contaminated Land

Other
Guidance

Potential Impacts

Downstream deposition/siltation
Increased suspended sediment load
Increased bed load

Change in infiltration rate
Change in water-table
Altered flow

Chemical pollution

Oil/fuel pollution

Deoxygenation

Increased turbidity & suspended solids
Microbial contamination

Re-suspension of contaminated sediments
Rubbish/trash

Organic pollution

Movement of contaminated water
Chemical pollution
Onl/Tuel pollution

Degraded habitat

Decreased fish biomass

Loss of invertebrates
-Reduced-species d-iners-i-ty——-
Fish kill

Loss of sensitive species

Disturbed habitat
Improved habitat

Habitat loss

Loss of sensitive species

Health risks
Nuisances
Decreased water resource



Issues

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Inpact

Development

Runoff, Hleachate

Earthworks, constr-
uction, contaminants

Removal/capping of
contamination

Potential Impact Other
Guidance

Increased urban area

Aesthetic deterioration

Restricted access
Disrupted access

Improved access



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water

Quality

Groundwater

Quality

Aquatic
Ecology

Sources of Impact

Drainage/runoff

Bridges/culverts

Drainage/runoff

Bridges/culverts
Rail routing - river
diversion

Drainage/infiltration

Tunnelling

Drainage/runoff/
spillage

Vegetation management
Emissions

Drainage/infiltration/
spillage

Vegetation management

Drainage/runoff/
spillage

Rai lways

Other
Guidance

Potential Impacts

Increased surface runoff
Increased river flow & velocity
Increased magnitude of Fflooding

Changed flow velocities
Increased flooding

Depos ition/siltation
Increased suspended sediment load
Increased bed load

Altered channel

Decreased stability
Erosion of bed and/or banks
Change in slope

Change in water-table
Altered flow

Altered flow

Oil/fuel pollution
Chemical pollution
Deoxygenat ion
Increased turbidity
Rubbish/trash

Chemical pollution
Acidification

Chemical pollution
Oil/fuel pollution

Chemical pollution

Degraded habitat

Decreased fish biomass

Loss of invertebrates

Loss of plants

Reduced species diversity
Change iIn the fish community
Fish kill

Loss of sensitive species
Reduced bird/mammal populations



Issues

Terrestrial
Ecology

Human-Related

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Impact

Culverts

Track

Rail traffic

Vegetation management

Tunnelling

Drainage

Bridges/culverts

-Associated development

Track/traffic

Track

Bridges/culverts

Potential Impact

Obstacle to fish migration
Barrier to mammals

Barrier to amphibian/mammal
migration/movement
Severance of river corridors

Disturbed habitat

Degraded habitat

Loss of sensitive species
Reduced amphibian/bird/mammal
populations

Rubbish/trash

Loss of plants
Loss of trees
Degraded habitats
Disturbed habitat

Increased flood risk
Decreased water resource

Increased flood risk

Increased urban area
Development of floodplain

Aesthetic deterioration
Altered landscape

Restricted access

Disruption to navigation

Other
Guidance



Development
Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Quality

Aguatic
Ecology

Terrestrial
Ecology

Waste Management (incinerators, digesters,

treatment works, disposal to sacrificial land,
separation/transfer stations)

Sources of impact

Buildings, site,
roads

Runoff

Buildings, site,
roads

Disposal of liquid
waste to land

Runoff/discharge/
spills

Emissions (incin-
erators)

Site

Disposal .to. land-—---—-

Site activity

Emissions/discharges/
leachate/spills/runoff

Site activity

Potential Impacts

Increased surface runoff

Increased flooding

Downstream deposition/siltation

composting plants,

Other
Guidance

Increased suspended sediment load

Increased bed load

Loss of infiltration
Fall iIn water-table

Rise iIn water-table

Acute chemical pollution
Chronic chemical pollution

Oil/fuel pollution
Deoxygenation
Eutrophication

Algal bloom

Increased turbidity
Microbial contamination
Rubbish/trash

Organic pollution

Acidification

Chemical pollution
Oil/fuel pollution
Chemical™ pbl*lution
Organic pollution
Microbial contamination

Disturbed habitat

Degraded habitat
Loss of species

Disturbed habitat
Habitat loss



Issues Sources of Impact
Disposal to land
Land Use Building, site,
Change roads
Disposal to land
Visual Leachate/runoff
Amenity
Recreation- Site and operations
Related
Notes:

Potential Impact Other

Guidance

Degraded habitat
Destruction of flora
Loss of sensitive species
Habitat loss

Increased urban area

Restriction to future developments

Aesthetic deterioration

Restricted access for water users

For disposal of incinerator and other solid residues, e.g. fly ash, and
landfill see relevant (restoration of mineral extraction sites) guidance notes.



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater

Quality

Sources of in5>act

Buildings/car parks

Abstraction

Runoff

Abstraction

Bui ldings/car parks

Abstraction

Runoff/spills/leaks/
discharges/development
of contaminated land

Abstraction
Spills/leaks/develop-
ment of contaminated
land

Abstraction

Large industrial/manufacturing
development and operations

Other
Guidance

Potential ligpacts
Increased surface runoff
Increased river flow and velocity
Increased flooding

Riparian drainage affected

Decreased river velocity
Low Flows
Reduce tidal TfTlow/flushing/mixing

Decreased stability
Erosion of bed and/or banks
Downstream deposition/siltation

Reduced channel size
Increased suspended sediment load
Increased bed load

Loss of infiltration
Fall in water-table
Barrier to flow

Fall in water-table

Chemical pollution

Oil/fuel pollution

Altered salinity

Deoxygenation

Thermal pollution

Eutrophication

Algal bloom

Increased turbidity & suspended solids
Stratification

Re-suspension of contaminated”~sediments
Rubbish/trash———-

Decreased dilution capacity

Organic pollution

Decreased dilution capacity
Movement of contaminated water
Chemical pollution

Oil/fuel pollution

Saline intrusion



Issues Sources of Impact
Aquatic Runoff/spills/
Ecology discharge
Emissions
Abstraction
Terrestrial Buildings/car parks
Ecology and associated
development
Operations
Emissions

Human-Related Buildings/roads/car

parks
Discharges
Abstraction/runoff/
discharge
Land Use Buildings/roads/car
Change parks and associated
development
Visual Amenity Discharge
Recreation- Buildings
Related
Discharges

Other
Guidance

Potential Impact

Degraded habitat

Decreased fish biomass

Loss of invertebrates

Loss of plants

Reduced species diversity
Change in the fish community
Obstacle to fish migration
Fish kill (& other aquatic life]
Effects on fish spawning
Loss of sensitive species
Disease/parasitic infection

Acidification
Degraded habitat
Habitat loss

Changed habitat

Disturbed habitat

Degraded habitat

Disturbance of sensitive species
Acidification

Increased flood risk

Adverse odour

Health risks

Decreased water resource
Increased urban area

Loss of riparian land
Development of floodplain
Aesthetic deterioration
Restricted access for water users
Degraded facilities for water users

Disruption to anglers
Change iIn angling quality



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water

Quality

Sources of impact

Club hut, car park
drainage &
landscaping

Off stream lakes

Abstraction
Drainage/lakes

Construction,
landscaping

Instream lakes

Drainage
Abstraction

Construction,
landscaping

Car park

Maintenance

Instream lakes

Golf courses

Potential Impacts Other

Guidance

Increased surface runoff
Increased flow velocities
Increased flooding

Decreased surface runoff
Decreased flow velocities
Decreased flooding

Low flows
Riparian drainage affected

Decreased stability

Bank degradation/erosion

Depos ition/siltation

Change of slope

Disturbance to bed forms {pools,
riffles)

Increased suspended sediment load
Increased bed load

Increased channel size
Decreased suspended sediment load
Sedimentation

Loss of infiltration
Fall in water-table

Fall in water-table

Oil/fuel pollution
Increased turbidity & suspended solids
Thermal "pollution-
Chemical pollution

Oil/fuel pollution

Oil/fuel pollution
Chemical pollution
Eutrophication
Algal bloom
Organic pollution

Eutrophication
Algal bloom
Deoxygenation



Issues

Groundwater
Quality

Aquatic
Ecology

Terrestrial
Ecology

Human-Related

Sources of Impact

Abstraction/
Offstream lakes

Construction

Maintenance

Car park

Construction

Maintenance

Instream lakes/
structures

Offstream lakes

Construction

Golft play
Drainage/lakes

Maintenance/sowing

Drainage

Abstraction

Potential Inpact Other

Guidance

Decreased dilution capacity

Oil/fuel pollution

Chemical pollution
Oil/fuel pollution
Organic pollution

Oil/fuel pollution

Degraded habitat
Habitat removal

Improved habitat
Effects on fish spawning

Disturbed habitat

Plant removal

Increased plant biomass

Fish kill

Disturbance/loss of sensitive species

Change in the fish community
Obstacle to fish migration

Creation of new aquatic habitat

Degraded habitat

Severance of river corridor
Loss of bird habitat

Loss of bat habitat

Tree removal

Habitat removal

Changed habitat

Improved habitat

Disturbed habitat
Wetland changes

Change in plant community
Reduced earthworm/mole populations

Increased flood risk

Decreased water resource



Issues
Land Use

Change

Recreation-
Related

Sources of Impact Potential Impact Other

Guidance
Construction Loss of riparian land
Club huts and Increased urban area
associated Development of floodplain
development
Golf course Restricted access for water users

Disruption to anglers

Landscaping/lakes/ Change in angling quality
drainage



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Quality

Aquatic
Quality

Sources of impact

Runways/terminals/car
parks/as soc iated
development/drainage
network

Runoff

Drainage network
Runways/terminals/car
parks underground
stores

Runoff/spillages/de-

icing/Tire fighting

Runway maintenance

Emissions

Spillages/leaks/runoff

Runoff

Cullverting

Alrports

Potential Impacts

Increased surface runoff

Other
Guidance

Increased river flow and velocity

Increased flooding

Riparian drainage affected

Decreased stability

Erosion of bed and/or banks
Downstream deposition/siltation

Increased suspended sediment load

Increased bed load
Culverting
Loss of infiltration

Barrier to flow

Chemical pollution
Oil/fuel pollution
Altered salinity

Increased turbidity and suspended solids

Decreased dilution capacity

Chemical pollution
Organic pollution

Acidification

Chemical pollution
Oil/fuel pollution

Degraded habitat

Reduced- species” diversity
Effect on fish behaviour

Fish kill {&other aquatic life)
Effects on fish spawning

Loss of sensitive species

Degraded habitat
Habitat removal

Reduced species diversity
Obstacle to fish migration

Barrier to mammals

Reduced bird/mammal populations
Loss of sensitive species



Issues

Terrestrial
Ecology

Human-Related

Land Use

Change

Recreation-
Related

Sources of Impact

Balancing ponds

Terminal/runways

Runway maintenance

Airplane movements &
operations

Drainage

Impervious surfaces
Runoff
Runways/terminals/
associated
developments
,ferminals/runways

Culverting/runoff

Potential Impact Other
Guidance

Creation of new aquatic habitat
Habitat loss

Changed habitat

Degraded habitat

Destruction of flora

Tree removal

Loss of bird habitat
Destruction of flora

Disturbed habitat
Disturbance of sensitive species

Wetland changes
Decreased water resource

Increased flood risk
Decreased water resource

Increased urban area
Restriction to future developments
Restricted access for water users

Degraded facilities for water users
Restricted access for water users



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Sources of impact

Earthworks/trench
digging/dewatering

Pipeline crossing
river bed

Trench digging/runoff

Pipeline crossing
river bed

Earthworks/trench
digging/dewatering

Water main/sewer
leakage
Pipeline

Earthworks/dewatering/
trench digging

Pipe leakage

Pipe lining/
rehabilitation

Pipelines

Other

Potential Inpacts

Guidance

Increased surface runoff
Increased river flow &
velocity

Increased flooding
Riparian drainage affected

Increased hydraulic roughness

Bank degradation/erosion
Downstream deposition/siltation
Increased bed load

Increased suspended sediment load

Disturbance to bed forms (pools,
riffles)

Upstream deposition/siltation
Increased bed load -

Loss of infiltration
Fall in water-table
Resuspension of contaminated sediments

Rise In water table

Barrier to flow

Oil/fuel pollution
Increased turbidity

Oil/fuel pollution
mChemical-pol lution- -
Organic pollution
Microbial contamination
Deoxygenation

Increased turbidity & suspended solids

Chemical pollution
Increased turbidity
Decreased turbidity
Rubbish/trash



Issues

Groundwater
Quality

Agquatic
Ecology

Terrestrial
Ecology

Human-Re lated

Land Use
Change

Recreation-
Related

Sources of Impact

Earthworks/trench
digging

Pipe leakage

Earthworks/trench
digging

Runofft /leakage

Earthworks/l1rench
digging

-Leaks

Pipelines over
rivers

Potential Inpact

Movement of contaminated water
Chemical pollution
Oil/fuel pollution

Onl/fuel pollution
Chemical pollution
Organic pollution
Microbial contamination

Disturbed habitat
Habitat removal

Degraded habitat

Decreased fish biomass

Loss of invertebrates

Loss of plants

Reduced species diversity

Fish kill (& other aquatic life)
Loss of sensitive species

Disturbed habitat

Destruction of flora

Tree loss

Wetland changes

Disturbance of sensitive species

Adverse odour

Disrupted access

Health risks

Nuisances

Decreased water resource

Disruption to navigation

Guidance



Development Type:

Issues Sources of iImpact

Surface Water roads
Hydrology/

Hydraulics

Buildings,

Channel Runoff, soil
Morphology/ disturbance
Sediments

Groundwater

Hydraulics

Surface Water Use of herbicides

Quality
Use of mechanical
excavators, strimmers
Leachate
Groundwater Leachate
Quality
Use of herbicides
Use of mechanical
excavators, strimmers
Agquatic Runoff, leachate
Ecology
Land Use Site

Change

Cemeteries

Other
Guidance

Potential Impacts

Increased surface runoff

Increased suspended sediment load
Downstream deposition/siltation
Increased bed load

Chemical pollution
Oil/fuel pollution
Microbial contamination
Organic pollution

Microbial contamination
Organic pollution

Chemical pollution

Oil/fuel pollution

Degraded habitat
Loss of sensitive species

Restriction to future developments



Development Type: Points of large abstraction

Other
Guidance

Issues Sources of impact Potential Impacts

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater
Quality

Aquatic
Ecology

Terrestrial
Ecology

Human-Related

Land Use
Change

Visual Amenity

Reduction
Fflow

Reduction
Fflow

Reduction
flow

Reduction
Fflow

Reduction
flow

Pumping

Reduction
Fflow

Reduction
Fflow

Reduction
Change

Reduction
Fflow

in

river

river

river

river

river

river

river

river

river

Decreased river velocity
Low Flow
Decreased flooding

Reduce tidal flow/flushing/mixing

Riparian drainage affected

Deposition/siltation
Reduced channel size
Disturbance to bed forms
(pools, riffles)
Decreased bed load

Fall in water-table

Eutrophication

Algal bloom

Deoxygenation

Decreased dilution capacity

Degraded habitat

Decreased fish biomass

Loss of invertebrates
Reduced species diversity
Effect on fish behaviour
Change in the fish community
Obstacle to fish migration
Effects on fish spawning

Disturbed habitat

Wetland changes
Habitat loss

Reduced flood risk
Decreased water resource
Disruption to Commercial

Restriction to future developments

Aesthetic deterioration

Navigation



Issues

Recreation-
Related

Heritage &
flow

Sources of Impact

Reduction iIn river
flow

Reduction in river
flow

Potential ligpact

Other
Guidance

Degraded facilities for water users
Disruption to navigation
Disruption to anglers

Change

Visual

in angling quality

disturbance



Development Type:

Issues Sources of impact

Surface Water Discharge
Hydrology/
Hydraulics

Channel Discharge
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water Discharge
Quality

Groundwater Discharge/river
Quality

__Aquatic——- Discharge
Ecology

Points of large discharge

Potential Inpacts Other
Guidance

Increased river flow & velocity
Increased flooding

Erosion of bed and/or banks
Downstream deposition/siltation
Increased suspended sediment load
Increased bed load

Acute chemical pollution

Chronic chemical pollution

Oil/fuel pollution

Altered salinity

Improved quality

Deoxygenation

Oxygenation

Thermal pollution

Eutrophication

Algal bloom

Increased turbidity & suspended solids
Microbial contamination

Re-suspension of contaminated sediments
Rubbish/trash

Organic pollution

Radioactive pollution

Movement of contaminated water

Disturbed habitat
Degraded habitat
Increased fish biomass
Decreased fish biomass
Increase of invertebrates
Loss of iInvertebrates
Increased plant biomass
Loss of plants

Reduced species diversity
Effect on fish behaviour
Change iIn the fish community



Issues

Terrestrial
Ecology

Human-Related

Land Use
Change

Visual Amenity

Recreation-
Related

Heritage &
Archaeology

Sources of Impact

Discharge

Discharge

Discharge

Discharge

Discharge

Discharge

Potential Impact Other
Guidance

Obstacle to fish migration

Fish kill @@ other aquatic life)
Introduction/encouragement of alien
eggs, larvae, fry

Effects on fish spawning
Disturbance of sensitive species
Loss of sensitive species
Disease/parasitic infection

Reduced bird/mammal populations

Wetland changes
Loss of sensitive species

Adverse odour

Health risks

Nuisances

Increased flood risk
Increased water resource
Decreased water resource

Restriction to future developments

Aesthetic deterioration

Degraded facilities for water users
Disruption to anglers

Change in angling quality
Restricted access for water users

Visual disturbance



Development Type: Navigation issues

Issues Sources of impact Potential Impacts Other
Guidance
Surface Water  Boat wash (Speed Increased Flow velocities
Hydrology/ limit) Wave generation
limit)
Lockage Changed flow velocities
Regulated flow
Low Flows

Reduce tidal flow/flushing/mixing

Canoeing (artificial Regulated flow
freshets) Increased flow velocities
Low flows

Channel Piling Increased stability
Morphology/
Sediments Boat wash Decreased stability
Erosion of bed and/or banks
Deposition/siltation
Increased channel size
Increased suspended sediment load

Installation of locks Change of slope
Disturbance to bed forms (pools,
riffles)
Downstream erosion
Altered channel size
Upstream deposition/siltation
Increased suspended sediment load
Increased bed load

Canoeing (artificial Erosion of bed and/or banks
freshets)

- Groundwater Installation of Rise In water-table
Hydraulics lockage

Canoeing/rafting Rise iIn water-table

Surface Water Boats Oil/fuel pollution
Quality Chemical pollution
Increased turbidity & suspended solids
Organic pollution
Rubbish/trash
Re-suspension of contaminated sediments

Lockage/canoeing Decreased dilution capacity
(freshets)



Issues

Groundwater
Quality

Aguatic
Ecology

Terrestrial
Ecology

Human-Related

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Impact

Boats/boat wash

Lockage/canoeing
{freshets)

Boat use

Boat use

Lockage

Canoeing (freshets)

Marinas/land based
facilities

Boat use/freshets/
lock installation

Canoeing

Freshets

Boating

Potential Other

Guidance

Impact

Disturbed habitat

Degraded habitat

Loss of plants

Disturbance of sensitive species

Effect on Tish behaviour
Obstacle to fish migration
Effects on fish spawning
Disturbance of sensitive species

Disturbed habitat
Disturbance of sensitive species

Increased noise
Increased vibration
Health risks

Health risks
Reduced flood risk
Decreased water resource

Health risks

Decreased water resource
Disrupted access

Noise

Loss of riparian land

in aesthetic value
landscape

Change
Altered

Disruption to anglers
Degraded facilities for (other)
water users

Disruption to navigation
Disruption to anglers

Disruption to anglers



Issues

Heritage &
Archaeology

Sources of Impact

Lock construction/
widening

Lock operation

Lock installation

Freshets/canoeing

Potential Impact Other
Guidance

Restricted access

Improved facilities (boats)
Disrupted access

Disruption to navigation
Disruption to anglers
Change in angling quality
Disruption to walkers
Improved access

Improved access (boats)
Disruption to anglers
Disruption to cyclists
Disruption to walkers

Destruction and damage of
known/unknown features
Change to historic landscape

Visual disturbance



Development Type: Power stations (excl. hydroelectric and
wind generation)

Issues Sources of impact Potential Impacts Other
Guidance
Surface Water Buildings and roads Increased surface runoff
Hydrology/ Increased river flow & velocity
Hydraulics Increased flooding
Fuel/waste storage/ Altered surface runoff
disposal
Abstraction Decreased river velocity
Low flows
Reduce tidal flow/flushing/mixing
Discharge Increased flow velocities
Channel Buildings and roads, Increased suspended sediment load
Morphology/ fuel/waste storage/ Downstream deposition/siltation
Sediments disposal Increased bed load
Groundwater Buildings and roads, Loss of infiltration
Hydraulics fuel/waste storage/ Fall in water-table
disposal

Surface Water Discharge and runoff Oil/fuel pollution
Quality Altered salinity
Chemical pollution
Radioactive contamination
Deoxygenation
Oxygenation
Thermal pollution
Increased turbidity
Microbial contamination
Stratification
Re-suspension of contaminated, sediments
—————————— - - ~Rubbish/frashT

Fuel/waste transport Oil/fuel pollution
Chemical pollution
Radioactive contamination

Groundwater Operation, fuel/waste Oil/fuel pollution
Quality transport/disposal Chemical pollution
Radioactive contamination



Aquatic
Ecology

Terrestrial
Ecology

Human-Related

Land Use
Change

Recreation-
Related

Discharge

Abstraction

Emissions

Waste storage/
disposal

Creation of balancing/

cooling lagoons

Buildings,
fuel/waste storage/

transport, pipelines,

"cables, lighting

Emissions
Balancing/cooling
lagoons

Abstraction

Balancing/cooling
lagoons

Buildings, roads/
railways, lagoons

storage/disposal

areas

Site and operations

Thermal discharge/
balancing ponds

operation,

Disturbed habitat

Degraded habitat

Loss of invertebrates

Loss of plants

Reduced species diversity
Effect on fish behaviour
Change in the fish community
Barrier to fTish migration
Obstacle to fish migration
Fish kill

Encouragement of alien eggs,
Effects on fish spawning
Disturbance of sensitive species
Loss of sensitive species
Disease/parasitic infection

larvae,

Fish kill
Loss of invertebrates

Acidification

Habitat loss
Disturbed habitat

Creation of new aquatic habitat
Disturbed habitat

Degraded habitat

Destruction of flora

Habitat loss

Disturbance of sensitive species

Loss of sensitive species
Tree loss

Wetland changes

Decreased water resource
Nuisances

Development of floodplain
Increased urban area

Restricted access
Disrupted access

Change i1n angling quality



Notes:

Further impacts may occur iIn the decommission of power stations



Development Type:

Issues

Surface Water
Hydrology/
Hydraulics

Channel
Morphology/
Sediments

Groundwater
Hydraulics

Surface Water
Quality

Groundwater

Qadl.ty -

Agquatic
Quality

Sources of impact

roads

Buildings,

Runoff

Shipping, drilling

Buildings, roads,
storage tanks

Runof f/di scharge

ShippingZdrilling

Spillage

Runoff/spillage

Runoff/spillage/
discharge

Shipping ballast
water

Oil Refineries/0il Exploration

Potential Impacts

Increased surface runoff
Increased flooding

Increased suspended sediment load
Downstream deposition/siltation
Increased bed load

Increased suspended sediment load
Increased bed load
Decreased stability

Loss of infiltration
Fall in water-table
Barrier to flow
Altered flow

Oil/fuel pollution
Altered salinity
Chemical pollution
Deoxygenation
Increased turbidity

Oil/fuel pollution
Chemical pollution
Increased turbidity
Rubbish/trash
Organic pollution

Oil/fuel pollution
Chemical pollution

0. Vfiel. pollution-————————————-
Chemical pollution

Degraded habitat

Decreased Tish biomass

Loss of invertebrates

Loss of plants

Reduced species diversity

Effect on fish behaviour

Fish kill (& other aquatic life)
Loss of sensitive species
Reduced bird/mammal populations

Introduction of alien species
Disease/parasitic infection

Guidance



Issues

Terrestrial
Ecology

Human-
Related

Land Use
Change

Visual Amenity

Recreation-
Related

Sources of Inpact

Refinery/drilling
operations

Buildings, roads,
storage tanks, dock
facilities, pipelines

Refinery/drilling
operations

Spillage/runoff

Buildings, roads etc.

Spillage, runoff
Refinery

Oil rigs

Potential Impact

Disturbed habitat
Disturbance of sensitive species

Habitat loss

Disruption to commercial
fishing/navigation

Decreased water resource

Increased urban area

Aesthetic deterioration
Restricted access

Disruption to navigation
Disruption to anglers

Other
Guidance
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General Construction

Féﬁ GUI[L)ANCE NOTE ONNTHE ENVIRONMENTAL ASSESSMENT OF

Introduction

This qwdance note seeks to identify the potential impacts of general construction, activity
Upon the water environment It is intended tQ act as a fairly détailed general scopln? briéf
to convey the concerns of the National Rivers Authority (NRA&‘ With respect o the
Environmental Assessment (EA) of general construction sthemes. Notes at two levels of
detail have also heen produced for various specific development ty?es (see APpendlx 1)
including infrastructure works, such as roads and pipelines, and the redevelopment of
contaminated land. This guidance note should be used to accompany such notes, where
appropriate, as for most development types there will be (ieneral construction issues which
aré not considered In such. depth in the specific notes. Tn each case the guidance notes
concentrate on issues specifically of concern to the NRA.

The NRA has an interest in construction activities due to their potential impacts on water
quality, water resources, flood defence, fisheries, consgrvation, recreation and navigation,
In most_instances, the. NRA will require, as a minimum, supporting environmental
information when considering development proposals before issting various consents
and/or licences. For certain more_significant development Bro_Je_cts a formal environmental
assessment IS required b}/ law. The responsibility for obtaining information and/or an
environmental assessment lies with the' developer, There are"distinct advantages for
developers In contacting the NRA (see Appendix 2 for contacts) and conducting
environmental studies. wéll in advance of any proposed development. This should enable
environmental constraints to be identified and avoided, where possible, and also enable the
design of appropriate mitigation into the planned development. The developer should be
able™to demonstrate reasonable consideration of alternatives for the propased scheme.
There should also he the c_onflderatlon of strategic Issues sych as the avallabllltg of water
resources to meet the particular development's needs. Such Issues may be on a Catchment,
regional or national level.

2. Development control

The local pIannlnP authority will provide advice on the development controls applicaple to
a particular development proBosaI and the need for environmental “assessment. T’Q{Blcally,
development wil| be covered by the Town and Country Planning framework. The NRA afe
statutory consultees for a variety of develo?ment types as’ set out in the ‘recently
consoli ated) General Development Order, but in practice are consulted on all types of
development which affect the water environment or associated land.

3. Environmental Assessment

Certain development types require. formal environmental assessment under SI 1988 No
1199 The Town and Country Planning (Assessment of Environmental Effects) Regulations
1988 and related. requlations. TheSe regulations together implement the European
Community Directive 0n the assessment of the effects of certain public and private projects
on the environment (85/337/EEC), Guidance on the requlations may be found in
Envirgnmental Assessment - A quide to the procedures iDoE/WO 1989) and, more
formally, in DoE Circular 15/88 (WO 23/88). Guidance on the content of Ehvironmental
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Statements AESs) may be found in the, former. The DoE is currently preparing more
detailed guicance on the general preparation of ESs.

Involvement of the NRA and other relevant bodies at an early stage will identify specific
areas of concern (scoping) to be addressed in the environnjental” assessment. Guidance
notes are available from'the NRA for the scoplnq of specific development types (see
Appendix 1). Detailed guidance, may also be available on specific aspects of development,
such a5 NRA Pollution”Prevention ‘Guidelines on the d_emgn of above_ground oil storage
tanks. (A full list of Pollution Prevention Guidelines Is (n]IVG asApBOendlx ?K? The NRA has
also published its Policy and practicefor the protection of groundwater (NRA 1992a) and
a variety of other reports (see Further guidance and referénces) that may be relevant for
particular development types.

QOther guidance that may be relevant includes that produced by the Construction IndustR/
Research and Information Association éCIRIA), which includes Environmental Assessmerit
(CIRIA 1994%. The latter recommends the .consideration of a voluntary environmental
assessment, where environmental assessment is not formally required.

4. NRA authorisations

Licences or consents may be required from the NRA fo carry out certain activities, The
NRA will be WI||In? to discuss Its requirements. Applications are subject to advertlsm%
they may also be refused by the NRA. Appeals may be made against refusal, If the NR
rejécts an application for consent, then other outstanding applications will not be processed
until the issues surrounding the rejection are resolved.

Land drainage consents,are required for any works on the bed and banks of a 'main river'
Wa(fercours? Or construction of any structure, I_|kelfy to impede the flow. Local authorities
and Internal Drainage Boards havé responsibility for certain smaller watercourses. Works
affecting sea and tidal defences will also require Consent under Regional Bylaws.

Discharge consents may be required for discharges to inland and coastal surface waters.
Discharges to_groundwaters, e.0. via soakaways, may also require consents, (Note that
under the Environmental Protection Act 1990 the consenting authority for discharges from
certain processes IS Her Majesty’s Inspectorate of Pollution).

Abstraction licences may e required for abstractions of groundwater and surface water
(including test pumping and dewatering operations).

Impounding licence may also be required where impoundment takes place.

A navigation consgnt or licence to undertake works in, on or over a navigable river where
the NRA is the navigation authority.

Breaches of licence or consent conditions or pollution of surface and groundwaters may
result in criminal proceedings.

In addition to the above, NRA approval will be required for the application of herbicides in
or near watercourses and, for introductions of fish, eg. for angling purposes. Local NRA
bylaws may also exist which may need to be taken intoaccount;
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b. Major/Potential impacts

In general, the NRA will be concerned about impacts upon water quality, water resources,
flood defence, hydrology, fisheries, aquatic and bankside wildlife, navigation, recreation
and amenity, landscape,”archaeology, and geomorpholog?/. As a 8eneral rule, it will be
necessary t0 demonstrate that water qual|t_¥ I not adversely affected. Also, river corridors
nﬂ]ay lrée%resen,t lt)o_th |dmportant wildlife habitat and landscape features; the integrity of these
should be maintaine

Site investigation such as the driIIin% of boreholes may have a variety of impacts including
thetdlsturbance of contaminated land with resultant pollution of groundwater or surface
Waters.

Land take may result in the general destruction of habitats and displacement or loss of
species. Land take may also ledd to a loss of access for recreation.

Strlppln% of topsoil and loss of surface cover may result in increased soil erosion with an
associatedl  increased sediment load in rivers.” Flopd risk ma/, Increase throulqh
sedimentation within rivers and from direct erosion of defences. High suspended sofid
loadings reduce water (iuall with direct impacts on wildlife, the agsthétic appearance of
watercourse and recreation quality (e.g. fishing). Sedimentation will in turn- alter sybstrate
guallty for aquatic insects and plants.”Fish anq their sPawnlng areas may be ]partlcularly
amaged by siftation, resulting In reduced survival, particularly of their eggs. The %round
surface maY demonstrate alfered infiltration, with"associated. impacts on_groundwater
resources. Increased runoff from the land surface will result in an altered hydrological
response to rainfall, with possible adverse consequences for fload defence, fisheries, other
aquatic wildlife, and water resources. (There may also be positive effects from increased
river flow in some circumstances, e.q. in_ low/no flow watercourses.) Removal, of
attenuating surface layers may Increase The risk of aquifer (grounawater) contamination.
Archaeologlcal sites may also be damaged. The aesthetic appearance of earthworks and
general construction may be poor and the landscape affected on a temporary or permanent

asIS.

Soil handling and disposal may lead to hlgh levels of suspended material in runoff, with
resultant poor water .quality .and the -smothering .of important” Habitats? Imported or

excavated materials may also be vulnerable to leaching, such that acidic, organic or toxic

runoff may contaminate groundwater or surface waters. In addition, imported material may

contain seeds or root fragments of invasive or otherwise unsuitable plants. (It is an offence
Endter thée) Wildlife and Countryside Act 1981 to spread certain ‘species, e.0. Japanese
notweed).

Soil mounds and embankments may damage wildlife and interrupt existing drainage
patterns. Storage of soil in the flood plain will reduce flood storage.

Compaction of river banks by heavy machinery may Jead to a loss in hank stability,
destruction of soil structure, natUral dréinage and destruction of bankside vegetation.

Tree removal from banksides may result in the destruction of wildlife habitatbjncludi,nﬁ

bird and bat roostln%,snes, and otter holts, an% also a reguction of bank stability wit
subsequent erosion. Fisheries may be affected by losses of food and cover provided by
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trees and their roots. (Damage fo the habitat of certain protected sgoemes, such as otters
and bats, is an offence under the Wildlife and Countryside Act 1981). Increased water
temperature may result from a loss of shading, with potential ec_oIoE;lcaI C0NSequences.
Algal and other plant growth may be stimulated by increased light” leading to further
efologlcal ,changes and IEé)SSlbIe water quality and flood defence problems. Tree loss may
also résult in a loss of lanascape/amenity value.

Bad practice or a lack of care in_a variety of construction activities may cause pollution of
watercourses and groundwater. Examples include: the improper disposal of chemicals and
containers; poor ofl handling procedures and unprotected storage; the pouring of cement
near watercourses; carelesS grouting of bridges; the direct discharge of Water from
dewatermq operations: disposal of poorly tredted site sewage; and Work near, or on
operational sewers. Pollution may affect aquatic wildlife by affecting the oxygen regime of
the receiving water, by direct toXicity, or by limiting, the dmount of natural Tood available.
Such effects can result in the loss or displacement of fish. Downstream water abstractions
ma%/ be jeopardised as may other Uses sych, as a%;llng. The aesthetic value of the
watercourse may be reduced: In adqition, pollution of watefcourses may constitute a health
hazard for recreational users, particularly those engaged In contact watersports. Direct
blockage of watercourses may arise from various debris and lead to flooding.

Noise and intrusion may cause disturbance to fauna (e.% breeding hirds) and the outward
migration of sensitive species. In addition, there ma ede_?ra ation 0f enjoyment and
quality of experience of people on or near water close to the site.

Dust may add to suspended solid loads in watercourses and smother plants.

In-channel work may cause direct destruction, damage and disturbance to wildlife,
present a barrier to navigation and fish, result in the losS of (recreational) access to the
river, and lead to chandes in the river substrate and channel eomor#hology. These
changes may be remote from the develogmen,t site and have knock-on. gffects,"8.g. bank
erosion and”bed draw down may affect building foundations, tree stability etc. Sédiment
resuspension may lead to reduced water quality and siltation downstream.”In addition, in-
%rg%nﬁgh work may increase flood risk. Bunding (and dewatering) of working areas may

Dewatering operations may reduce surrou,ndm% water table levels, affecting emstmg
bm!dln? foundations and thé ecology of adjacent areas (e.g. wetlands and ponds) an
spring-fed systems._Dewaterm? may enhance hydraulic “continuity with underlying
groundwater which is particularly undesirable near ‘public supply boreholes. Dewatering
Mmay also derggate the rights of existing users to abstract water. The criteria necessary to
support existing recreational use may” be affected. River flow changes may affect”the
dilution of effluent discharges. Dewatering from, within working areas ¢an result in silt and
su%Pe,nded solids being pumped from an excavation to a watercourse, causing pollution. In
cl':ld Jtlon’ dewatering Operations may also draw in water from surrounding contaminated
and.

Disturbance of contamipated land (e.g. from excavations, piling and borehole
construction) may cause pollution of groundivater and surface waters, altfiough removal of
contaminated land or sediments may Tesult in long-term water quality improvements. The
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issue of contaminated land is covered in more detail by another guidance note (See also
NRA 1994a).

Diversion of streams will result in the loss of a section of river with its associated and
long-established habitats, flora and fauna. In general, the newly created section will intially
be ecologlcallay noor and lack hahitat features, It may also be nstable, Ieadl,np to hank and
bed erosion and flood defence problems. Diversions may also affect existing rights of
abstraction and alter dilution patterns of effluent discharges:

Culverting will result in shadmgi and the loss of natural bankside and substrate along the
affected section of river. This will lead to temEe_rature_ changes, a loss of plants and faunal
changes. The culvert may be a significant break in habitat cantinuity and act as a barrier to
the migration of fish, birds, mammals and other grougs. Culverts ll increase flood risk if
they are of inadequate cross section and/or prong to blocking by debris. The water quality
within longer culverts may deteriorate. Dissolved oxygen in particular may decrease ue t0
reduced \vind/air contact with the water surface,” lack of plant photos¥]nthe5|s and
decomgosmon of organic matter. In some circumstances culverts may enhance public
safety and amenity.

Impervious surfaces such as bundln?s
affecting the h}(drologlcal response of the area, wit
and bark stapility, and flora and flora. Low flows may occur between rainfall events, and
storm runoff may be of poor water quality, Water resources and users (including wildlife)
may be impacted downstream. Reduced infiltration may reduce groundwater resotrces.

Buildings and other structures ma)é result in the loss of flood plain, capacity, with
corresponding flood risk implications. Buildings and other stryctures may intrude into the
local landscape and alter wind flow patterns affecting recreational use e[% sailing, wind
surflng)p_ The foundations of buildings, roads etc. may also interfere wi Pr_oundwa_ter
flows, Pilings may also create pollution pathways to Sensitive aquifers. Certain building
materials may cause water quality problems, e.g. runoff from some breeze blocks may be

alkaline.

Access roads may lead to impacts from land take, soil compaction, noise, infrusion,.dust,- -
Impervious, surfacesand temporary'loss of flood"storage or diversion of flood flows.

Compounds, car parks and other areas associated, with the site of construction may
extend construction impacts. Together these may restrict public access to the area.

Pesticides and fertilisers, where stored and/or used, may cause pollution of groundwater
and surface waters and destruction of established wildlife.

6.  Mitigation measures

The. location, size and type of development will be key factors in determining impact
S|grp]|f|cance. Constructiort activities including access routes should avoid sensitive areas,
stich as:

» flood risk areas, e.g. flood plains and low lying coastal areas;

roads, car Rarks etc. will lead to increased runoff
subsequent effects on flood Tisk, bed
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* rivers and river corridors of high ecological, landscape or amenity value;

* rivers supporting valuable fisheries, e.g. self-sustaining salmon stocks;

o wetlands and marshes;

» coastal foreshore and saltings;

« areas of conservation importance, e.g. Sites of Special Scientific Interest (SSSIS);

* vulnerable aquifers as outlined in the NRA’s Policy andpracticefor the protection of
groundwater (NRA 1992a);

» close proximity to important uses of water, e.g. public water intakes, groundwater
abstractions arid popular recreational areas; and

« upland areas of catchments with particular sensitivities.

The timing of activities should be such that sensitive periods, such as bird nesting and fish
spawning Seasons, are avoided. Where breedlng/roostlng/hl_ernatlng sites are inevitably
going to"he affected, access to these should be prevented prior tg and during the relevarit
period, e.g. the installation of mesh to prevent house martins and swallows Nesting in the
eaves of "a bunde to be demolished. Licences from English Nature (EN) or the
Countryside Council for Wales (CCW) may he required to deal’with protected species (e.g.
bats, great crested newts, badgers, otters). Disturbance.to public recreation may be greatér
In the”summer, but wet ground conditions leading to increased soil compaction aré more
prevalent in the winter.

In general, the advice of relevant organisations, e.g. NRA, EN/ICCW, English Heritage etc.
should be sought in connection withdevelopment proposals.

Developers and their contractors should follow building requlations, coges of good
practice and NRA Pollution Prevention Guidelines etc., where these are applicable. Staff,
Including supervisors, should be made aware of risks of site activity to the environment.
Dealing “with the environmental |mpact of the site should be the responsibility of a
designated manager, who should establish contact with local NRA staff at the earliest
possible opporturiity. Ideally, an environmentally qualified and experienced site Supervisor
should be employed to ensure the protection and enhancement of the environment. The
environment should not be compromised bP/ takln(t; short cuts to avoid time or other
penaIt;I/] clauses for contract completion. Every effort should be made to prevent pollution
and other potential impacts.

Both permanent and temporary land take should be minimised and original habitat features
maintained or enhanced.

The storaqe and handllnﬁ of soil should be such that the area affected is minimised hut
the soil structure Is maiftained as much as possible (1.e. avoid mixing topsoil with
underlyin materlalz. Stored and other exBosed soil ot spoil should be covered_to minimise
silt runoft, ImPor ed materjal should be avoided where this maly contain poIIutln(];
substances or propagules of invasive plants. Seeding of landscaped areas may or may no
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be appropriate with suitable seed. Borrow pits should not be excavated in sites of wildlife
or other value.

Opportunities to create wetland or other habitats should be considered.

Compaction of soils by heavy machiner ld be minimised, particularly in sensitive
b Boarss. matting 2 dporting st

. shou (
sites, with the use of toargs,” matting and other temporary. supporting structures and
tracked or soft-tyred vehicles. Wheré unavoidable compaction occurs, de-compaction

measures should be undertaken on completion of works.

Trees and other wildlife habitats should be retained. Opportunities should be sou%ht to
replant trees and create new habitats, as appropriate. Woodland p_Iantm% should conform
to relevant quidelines, e.g. Forestry Bulletin 112 Creating New Native Woodlands. Habitat
Improvements and other mitigation W%rks may be Cf0n3| ere? aé locations r?mote from the
construction area. For instarice, a fish pass tould be installed to generally improve the
access of fish to a watercourse.

Sites of archaeological and other interest should be preserved in situ, where feasible,
with the provision of facilities for visitors. However, relocation may need to be considered.

Chemicals, fuel and oil should be suitably stored in areas away from watercourses and
drains with adequate bunding should spillge, Ieakage, pipe, valve or tank failure occur.
Bunds around tanks are obligatory. Drip trdys should be used with pumps and other such
machinery to catch leaking ail. Particular cdre should be taken when pourlng concrete or
handling Cement near watércourses. The risk of pollution from vandalism and theft should
be rediiced by using tamper-proof valves, adequate fencing and security. Where
appropriate, pallution prevention equipment should be kept on-site and employed in the
case of spillage, e.% eme/rgency drain"covers, absorbent qranules etc. If pollution of any
ﬁ%ﬂi rg%%se%gg%r the NRA should be notified immediately and prompt action taken to

Sewerage and waste disposal arrangements should be adequately considered. It may be
necessary {0 dlscharqe sewage and cdnteen wastes to an on-site temporary storage facility
prigr to-off-site tredtment and disposal. The construction contractor shquld fuffil all the
obligations imposed unger the Environmental Protection Act 1990 Section 34 (Duty of
_Carg) .on..producers- of- waste- and ensure that- waste- generated from” construction 1s
managed according to good, waste management practice incorporating good housekeeping.
Relevant pollution” prevention guidancé as supplied by the NRA™should be followed
wherever possible (see Appendix’3).

Noise and intrusion should be minimised and avoided at sensitive times, e.g. in the
evenlr(llgs_ where birds roost in adjacent sites, Pumps/machinery should be suppressed or
housed, if disturbance is likely to ccur, to reduce noise impact

Dust may be dampened down to reduce aerial trangmission, but should not be washed into
drains etC. (Abstraction of water for dust suppression may re(imre an abstraction licence).
Vehicle *Wheel) wash facilities should be adequately constructed with containment of the

effluent for proper treatment and disposal.
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In-channel work should anly be carried out if there is no practical alternative (e.q. thrust
boring). Work should avoid disruption to relevant seasqnal activities, |.e.,naV|ga lon, fish
spawning. Interruption to recreational access and navigation should be minimised, although
public, safety should not be compromised. MethodS of working should be used fhat
minimise thé extent of disturbance to the_banks and bed of the rivér. Where channels lack
natural features (e.g. man-made trapezoidal channels) opportunities to improve channel
form for conservation purposes should be sought in consultation with the NRA. Bundl_nﬂ
or booms should be utilised where there is a risk of ail or other pollution. Trapped fis

should be rescued from bunded/dewatered working aress.

Contaminated land. Government quidance encourages the development of contaminated
land; remedial action will be required where such development is likely to lead to pollution
of ?roundwater and surface waters (see. separate gmdance on the redevelopment of
confaminated land). In general, opportunities should. be sought to provide permanent
remedies to contaminated sites; disturbance of contaminated land or sediments should be
avoided unless complete removal 1s to occur (with disposal of spoil to reglstered Sites).
Where disturbance of contaminated material is Unavoidable, care should be taken to avoid
i)ollutlo_n of watercourses and g_roundwater. The use of Profecuve Jinings may e required.
mpervious surfaces may contain the pollution, where the main risk of pollution is from

rainwater leaching.

Groundwater drawdown may he Rrevented by minimising the entry of water into
construction works (e.g. by using diapnragm walls, well pointing, compressed air).

Diversion of streams should generally be avoided, due to the major effects on rivers and
river corridors, Where diversion is ynavoidable, efforts should be made to simulate the
river geomorphology of the affected reach (e.g. similar gradlent and_ number of pools,
riffles"and. meanders). The new reach should” be desighed to maximise conservation
opportunities, 1.e. straight concrete-lined, trapezoidal channels should. be avoided. Fish
should be rescued front the stretch of river to be diverted. PIantln% of the new channel
should occyr with soil and plant material from the redundant strétch. Where possible,
elements of the redyndant stretch should be retained as ponds or wetlands. (NRA
Conservation staff will be happy to advise).

Where uIverth IS unavmdgble, the culvert should normally be over-wide and the invert
should be set befow normal bed level to enable some bed features to reform. Headroom
should be maximised for |I?ht entry and to permit the passage_of birds and mammals. A
Ied[ge or herm should be installed above n rm?l water levels tg aid the passage of the latter.
Bat'roosting and bird nesting structures should be considered in larger culverts. Adequate
headroom and/or screenln% will also reduce flood risks. (Guidance is available from the
NRA on the de3|?n of trash screens %NRA 1993a)). Stream velocities should not increase
within the culvert'so as to preclude the upstream migration of fish. The culvert should be
designed to allow the passage of highest predicted flood flows. Agreements will be
required on the future maintenance of the culvert

The extent of impervious surfaces may be reduced by the use of permeable membranes,
roatln% roads, pervious gabions, provided that there is not a high risk of contamination
from thiroughflow. The discharge of runoff may be requlated by passage through balancing
ponds/reterition basins. These May also act assediment traps and as & buffer against poor
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water quality from storm runoff. They may also provide useful aguatic and wetland
habitats. Other drainage facilities such as oil sgparators (interceptors) should be considered
If all 1s a likely pollutant, Responsibilities for the maintenance and operation of such
devices should e agreed in advance, Isolation points de3|%ned into the dramaqe system
mae{ be useful to JJrevent pollution of watercourses where there are_high risks of spillage.
CIRIA have produced various relevant quidance with respect to site and road drainage,
e.0. CIRIA (21992) and Luker and Montague (1994).

If the construction of buildings in the flood plain, is unavoidable, m|t|gat|ng measures will
be required so as not tq increase flood risks to existing property. The Buildings themselves
will need flood protection_which could take the form™of construction to a specified floor
level, site landscaping etc. The use of local materials may minimise landscape intrusion.

Buildings should be desi?ned or located so as to avoid detrimental wind patterns to waters
with refevant recreational use.

Acce%? roads should be desi%ned to take flood risk into account. The use of river fords
should be considered to recreate riffles in, degraded rivers/streams. Measures should be
taken to reduce compaction and control drainage (see above).

Compounds, car parks and other areas associated with the site of construction should be
carefully located to minimise any added impacts, The area should be fenced to provide
securl_tay and fo contain the area of impact. Surface drainage from these areas and
associdted facilities, (e#. whegl washes) shouldbe consicered with respect to pollution risk
and treatment requirements. Temporary diversion of informal footpath access which cross
the compound will minimise inconvenience to the public. Compounds and other temporary
working areas should be reinstated following discussions ‘with the NRA and" other

interested panies.

Pesticides and fertilisers should be stored and used in accordance with legislation and

codes of practice. They should be used only when necessary, Only approvéd pesticides

should be used in or Tear watercourses, with Brlor ermission of the NRA. Relevant

%um!ellnes should be followed, e.g. NRA (1995). (Guidelines from the Ministry of
griculture, Fisheries and Food are Currently being revised).

Stands-of-invasive-non-native-PIant species: such &~ Japanese knotweed and giant
hogweed, should be controlled following NRA quidance (e.g. NRA 1994h) should they
arise from the development (e.g. from imported soil).

1. Baseline surveys

In order to ascertain the detailed impacts of a development, baseline surveys will generally
be required, although some relevant information may be available from the’NRA and other
bodlies (for which & charge may be made). Surveys should be conducted at relevant rimes
of year usmgb methods “recomended Dy relevant organisations, e.gb NRA, EN/CCW.
Surveys may e required over several years to establish certain variable baseline conditions,
e.0. fisheries, aquatic biology. The findings should highlight particularly sensitive sites,
physical features, hahitats or Species.

In general, the NRA may require information on the following (from surveys or otherwise):
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» flora and fauna (e.g. river corridor survey);
o fisheries;

* aquatic biology;

o water quality;

* Water resources;

» hydrology and hydrogeology;

» hydraulics, bed profile and cross-sections;
* landscape/amenity;

* recreation;

* river geomorphology;

* archaeology

The actual type and nature of surveys and data required will be case specific should be

relevant to “assessing Impacts. NRA quidance Is available on recommended survey

methodoloales for river corridor surveys (NRA 1992b) and for landscape assessments
NRA 1993h). The NRA will be able to"provide relevant any data it holds (although there
ay be an administrative charge)

8. Monitoring and audit

A_monitoring programme relevant to assessing predicted impacts and the success of
mitigation works IS recommended and may be required for cenain NRA consents/licences.

Audits of site management practices during construction may be desirable to ensure that
the construction techn;gues and practices proposed in the environmental assessment do not
alter without due consideration for the environment.

9. General guidance and references

Some guidance on the location of sites where development is likely to be dlscoura(%ed may
be found In logal authority structure and development %Ians and-also in NRA catchment
management I]olans_. Goverment-issued Planning Policy Guigance (PPG) may also indicate

K within which. Local Planning Authorities SLPAS oPerate. Qf particular

the framewo ,
lon Control published by the

relevance to NRA concerns is PPG23 Planning and Pollu
DoE in 1994,

There may also be local Consultation Guides as defined by discussions between staff from
NRA Regions/Areas and LPAs,

Appendix_3 gives a list of NRA Pollution Prevention Guidelines, Note that, like DoE
Planning PoliCy Guidance notes, these may also be referred to as PPGs.
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English Nature (1994al) provide guidance on various types of habitat creation in connection
with road schemes, although the principles are applicable for other development types.
More. %eneral guidance on"the. inclusion of nature_conservation in EA is also available
gEn%hs Naturé 1994b). In addition, PPGI Nature Conservation, published by the DoE in
995, provides planning guicance.

The Institute of Environmental Assessment have produced quidelines for landscape and
visual impact assessment (IEA 1993a) and baseline ecological assessment (IEA 1993h).

Guidance on the environmental assessment of buildings is given by Wozniak (1994) and
ublications b% the Building Research Establishment S& E). There now exists the Building
esearch Establishment has produced Environmental Assessment Methods (BREEAM) for

various categories of buildings (1.e. superstores and supermarkets, new homes, new, offices,

existing offices, and new indtstrial units; BRE 1991, 1991b, 1993a, 1993b, 1993c).

Building Research Establishment (1991a) An environmental assessmentfor new superstore
and supermarket designs. Building Research Establishment, Watford

Building Research Establishment (1991b) An environmental assessmentfor new homes.
Building Research Establishment, Watford

Building Research Establishment. %1993a) An environmental assessment for new office
designs. Building Research Establishment, Watford

Building Research Establishment g1_993b) An environmental assessmentfor existing office
buildings. Building Research Establishment, Watford

Building Research Establishment (1993c) An environmental assessment for new industrial,
warehotsing and non-food retail units. Building Research Establishment, Watford-

Construction Industry Research and Information Association (1992) Scope for the control
of urban runoff. Report R123/124. CIRIA, London.

Construction Ind,ustp/ Research and Information Association (1994) Environmental
Assessment Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A Guide
to the Procedures. HMSO, London.

English Nature (1994a)|_Roads and nature conservation. Guidance on impacts, mitigation
and enhancement. English Nature, Peterborough.

English Nature (1994b) Nature Conservation in Environmental Assessment. NRA, Bristol.

Harris, R. C. (1993) Groundwater pollution risks from underground storage tanks. Land
Contamination & Reclamation, 1 N24, 197-200,

Institute of Environmental Assessment (1993a) Guidelinesfor landscape and visual
Impact assessment. IEA, Lincoln.
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Institute of Environmental Assessment (1993b) Guidelines for baseline ecological
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Appendix 1 - other guidance

Scoping and more detailed guidance notes are available from the NRA for the following
development types:

Reservoirs

Marinas

Barrages

Fish farms

Pipelines

Sea outfalls

Points of large abstraction

Points of large discharge

Sewage treatment works - extension and installation
Large residential developments

Large industry/manufacturing development
Golf courses

Power stations

Wind farms

Hydropower

Oil refineries/oil exploration

Forestry

Redevelopment of contaminated land
Wiaste disposal sites

Mineral extraction - mining and quarrying
Restoration of mineral extraction sites - landfill and recreation
Roads and road widening

Railways

Airports
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Cemeteries

Navigation issues

At present scoping guidance alone is available for the following development types:
Navigation works

Channel works

Flood diversion channels
Fluvial dredging

Bank protection

Flood storage area

Flood embankment

Culverts and tunnels
Barriers/Bridges/Weirs

Off-line ponds and reservoirs
Coastal protection

Beach recharge

Suction dredging

Restoration and enhancement
Conservation enhancements
Water-based recreation
Off-road recreation

Vegetation management
Deliberate introduction of species
Groundwater abstraction
Interbasin transfer of flow
Agriculture

Kennels, catteries and stables
Intensive livestock/poultry units
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Tipping/dumping
Camping and caravan sites
Septic tank/cesspits tc.
Vehicle parks/plant hire
Swimming pools
Chemical storage units
Petrol stations

Peat extraction

Bait digging

Vermin control
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Appendix 2 - NRA contacts
a/our local NRA office. To identify your nearest office please

Your first £oint of contact Is
refer to the map on page 1/2

Region/Area

Anglian
orthern Area

Central Area

Eastern Area

Northumbria & Yorkshire
Northumbria Area

Dales Area

Southern Yorkshire

North West
Northern Area

391/7IT

Contact Address

Area Planning Manager
NRA Anglian
Aqua House

Harveg Street

LINCOLN LN1 1TF
Area Planning Manager
NRA Angliarn

Bromholme Lane
Brampton

Huntingdon
CAMBSPELSSNE
Area Planning Manager
NRA Angllan

Cobham Road
PSWICH IPS PJE

I

Planning Liaison Officer
NRA Northumbria &Y orkshire
Tyneside House

Skinnsrburn

Newcastle Business Park
NEWCASTLE UPON TYNE
NE47AR

Planning Liaison Officer
NRA Northumbria &Y orkshire
Coverdale House

Aviator Court

AmY Johnson Way

Clifton Moor
YORK

General Construction

Tel. No.
01522 513100

01480 414581

01473 727712

0191 2034000

01904 692296

01132 440191

01228 25151

Fax No.

01522 512927

01480413361

01473 724205

0191 2034004

01904 693748

01132 312116

01226 49734
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Region/Area

Central Area

Southern Area

Severn-Trent
Upper Severn Area

Lower Severn Area

Upper Trent Area

Lower Trent Area

Southern _
Hampshire & Isle of Wight

Kent Area

BUTIT

Contact Address

Planning and Services Manager
NRA North West

Lutra House

Doad Way

Walton Summitt

Bamber Bridge

PRESTONP SSBX

Planning and Services Manager
NRA North West

Mirwell

Carrington Lane

SALE M33 5NL

Senior Planning Liaison Officer
NRA Severn-Trent

Hafren House

\Welshpool Road

Shelton
SHREWSBURY SY3 8BB

Senior Planning Liaison Officer
NRA Severn-Trent

Riversmeet House

Northway Lane

TEWKE BURY GL20 8)G

Senior Planning Liaison Officer
NRA Severn rent

Sentinel House

9WeII|n ton Crescent

Frad ey

Lichfié
STAFFS SWI3 8RR

Senior Planning Liaison Officer
NRA Severn-Trent

-Trenside Office

scarringion Road
West Bridgford
NOTTINGHAM NG2 5FA

Planning Liaison Manager
A Southern

Sarum Court

Sarum Road

WINCHESTER

HANTS

Planning Liaison Manager
A Southern

Millbrook House

1 14 Mill Street

East Mailing, Maidstone

KENT ME1Y 68U

General Construction

Tel. No. Fax No.
01772 39882 01772 627730
0161 9732237 0161 973 4601

01217 112324

01217 115824

01684 850951 01684 293599
01543444140 01543 444161
(Uboherz  OLS) oL
01962 TA3267 01962 B41573
01732 675887 01732 875057
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Region/Area

Sussex Area

South Western
Cornwall Area

Devon Area

North Wessex Area

South Wessex Area

Thames
North East

South East

West Area

Welsh
Northern

391/7IT

Contact Address

PIannlng Liaison Manager
NRA Southem
3 L|verp00| Gardens

WEST S({JSSEX BN11 1TF

Requlation Officer
NRA South Western
Sir John Moore House
Vlctorla Square

Bodmi
CORNWALL PL31 1EB

Re ulation Officer
NRA South Western
ManIeY House
Kestre %(
EXETER EX2 7LQ

Requlation Officer
RA South Western
Rivers House

East %uag[

SOMERSET TA6 4YS

Re ulation Officer
NRA South Western

Rivers House

Sunrise Business Park

High Shaftesbury Road
BLANDFORD DTI18ST

Senior Planning Liaison Officer
Thames

Gade House

London Road

Rickmansworth

HERTS WD3 IRS

Senior Planning Liaison Officer
Thames

Sunbury Yard

Riveyside Works

Fordoridge Road

Sunburg on Thames

TW16 6AP

Senior Planning Liaison Officer
RA Thames

|sis House

Howberry Park

Wallingford

OXON'0X10 8BD

Development Liaison Officer

General Construction

Tel. No.
01903 215835

01208 78301

01392 444000

01278 457333

01258 456080

01992 635566

01932 789833

01734 535000

01248 370970

Fax No.
01903 215884

01208 78825

01392 444238

01278 452985

01258 455998

01992 645451

01932 786463

01734 535900

01248 370747
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Region/Area Contact Address Tel. No. Fax No.
NRA Welsh
Br){n Menal
Holyhead Road
Ban%or
GWYNEDD LL57 2EF
South Eastern Area Development Liaison Officer 01222 770088 01222 798555
NRA Welsh

c/o Rivers House
Si Mellons Busoness Park

St Mellons
CARDIFF CF3 OLT
South Western Area Development Liaison Officer 01437760081 01437 760881
NRA Welsh
Lys Afon
awthor Rise

Haverfordwest
DYFED SA61 2BH
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Appendix 3 - Pollution Prevention Guidelines

1 General guide to the prevention of pollution of controlled waters
2 Above ground oil storage tanks

3 Theuseand design of oil separators in surface water drainage systems
4 Disposal of sewage where no mains drainage is available

5 Works in, near or liable to affect watercourses

6 Working at demolition and construction sites

7 Fuelling stations: construction and operation

8  Safe storage and disposal of used oils

9 The prevention of pollution of controlled waters by pesticides

10 Pollution from highway depots

11 Preventing pollution on industrial sites

12 Prevention of pollution of controlled waters by sheep dip

13 High pressure water <k steam cleaners

14 Inland waterways: marinas and craft

15 Retail food stores and similar sites

16 Schools and educational establishments

17 Dairies and other milk handling operations

18 Spillages and fire fighting runoff
In preparation:

19 Dairies

20 Airfields

21 Timber treatment plants
22 (arages

Note that these notes may be referred to as PPGs but should not be confused with the
Government Planning Palicy Guidance series (also known as PPGs).
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
RESERVOIR PROJECTS

1 Introduction

This guidance note seeks to identify the potential impacts of reservoirs upon the water
environment It is intended to form the hasis of a detailed general scopln? brief to cover the
concerns of the National Rivers Authority ?NRA) for the Environmental” Assessment (EA)
of reservoir schemes. The NRA has an interest in reservoir projects owing to, its statutory
responsibilities with respect to water resources and the general aquatic Envirpnment As
such, the NRA will require certain environmental information and, preferably, an
environmental assessment The responsibility for such an assessment ‘lies with the
developer. The conclusions of the EA wall reqire proper justification and raw data should

be accessible.

There are distinct, advanta?es In, conductln%,EA In advance of detailed planning with the
Rroper consideration of alternatives. In addition, the early involvement of the NRA will
elp to identify the environmental constraints of the scheme, such as sensitive areas to be
avoided, thus obviating the need for redesigning and mitigating avoidable impacts at a later

stage.

The developer should refer to NRA catchment management and flood protection glans
where these exist In addition, there may be relevant provisions by the NRA in local plans.

Fundamentally, the need for a reservoir should be adequately justified. The NRA will

require a convincing case to be made which shows that other alternatives have been

Brogerly Investigated and shown tq have greater adverse environmental impacts. It should

e demionstrated that all existing licensed sources are being used fully and_ effectively and

E%%tt rrgldigncgégn?egn demand have Deen investigated, such as Water conservation and leakage
Ures,

A,VF ietg of literature js availagle, particularly in reIati?n to the Cow Green, Craig G,cich,
Kielger and Roaafor glnstream reservoirs (e.. MAFFINWC 1976, Brooker 19817 Milner
et al. 1981, Crisp et al 1983, Cave 1985, La%s(?n et al. 1991 and \_/ar_loui] unpubllsh?d”
repons). The Construction Industry Research and Information Association-have recently
produced a.manual-(GIRIA~1994)-ah]he envifonriental impacts of construction schemes,

Including reservoirs as water engineering projects.

2. Development control

Reservoirs come under the Town and Country Planning system and therefore require
planning permission from the Local Planning Authority.

Reservoirs may he developed in a variety of forms and thus may have differing_ potential
Impacts and. controls, Fundamental differences will occur between a reservoir that is

Instream”, 1., an interrupted part of a watercourse, and one that is "off-line", i.e. a
numped storage reservoir that is remote from a watercourse and receives water pumped
directly from Tivers. _Stora?e reservoirs of treated water from water treatment works are
not cansicered; the |m?acs of these_ are similar to those of a constructed building. Both
orage reservoirs may be developed as hydroelectric schemes, which

Instream and pumped s
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may have additional impacts in relation to the release regime for power generation. The
reléase regime of instream reservoirs without generation will have important, but Jess
drastic impacts. For some reservoir developments, water may be transferred from one river
catchment to another leading to a additional concerns onthe two_catchments affected,
most notably, perhaps, being'the possible effects on the homing abilities of migratory fish
In the mixed river waters,

Excavated reservoirs may be complicated by requlations affecting mineral extraction (see
guidance note on mining"and quarrying).

3. Environmental Assessment

Reservoirs are classified_as. Schedule 2 developments under the Town and Country
Planning (Assessment of Environmental Effects) Requlatigns 1988 (SI 1988 N2 1199) and

Ahereto_re t}_form,al anwonmental Statement will be required If a reservoir is expected to
ave significant’ effects.

4. NRA licences

Both abstraction and impounding licences will be required by the NRA. Discharge
consents may be required for dewatering operations during construction and will
requireq for ‘any planned discharges froml water treatment Works associated with the
reservolr. There"will be certain reguirements for discharges from instream reservoirs with
respect to flow and water quality.

A land d_ramafqe consent will be required for any works on the bed and banks of a river or
construction of any structure likely to impede thé flow. Land drainage consents are issued
under Sectigns 109 and 110 of the Water Resources Act 1991 for designated main rivers,
For non-main rivers this is covered under Section 23 and 24 of the Cand Dral_naPe Act
t%%gila'tt%rocal authorities and Internal/Inland Drainage Boards also have responsibility for

A n,aviqati,on consent or licence will be reguired to. undertake works in, on or over a
navigable river where the NFA is the navigation authority.

If stocking of fish into the reservoir planned, a fisheries consent is required from the NRA
for the introduction of fish into an Iinland water under Section 30 of the Salmon and
Freshwater Fisheries Act 1975,

5. Major/Potential impacts
5.1 Construction impacts

The period of construction is defined as the time to when the reservoir is filled. Many of
the impacts associated with the flooding of land in unlined reservoirs (e.g.. terrestrial
habitat loss) would occur earlier in lined réservoirs with the installation of the lining.

0.1.1 Water quality

Bad practice in the stora%e, handlin% and disposal of spail, chemicals and containers, oil,
fuel and cement, and the discharge oT water from dewatering operations may lead to water
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pollution. Runoff from vehicle storage areas and access roads can have potentially adverse
Water (iuallty Impacts, _P,artlcularly Wiith respect to oil and suspended solids. Dam material
may also be a significant source of solids entering watercourses. . Disturbance of
contaminated land Mmay result in increased leaching of contaminants into surface and
?round_waters. (The proximity of a reservoir to contaminated land may be a major limiting
actor In Its a_pprovalg. Other potential impacts may arise from the sewerage arfangements
for construction and, later, operational staff. Alsg, the constryction of the reservoir may
necessitate the relocation of pipelines (e.g. sewage) which may lead to further impacts.

5.1.2 Flood defence

Where reservoirs are to be copstructed instream or otherwise in the vicinity of
watercourses, debris from tree felling and %eneral canstruction works may lead td the
blockage of such watercourses, incredsing flood risk. During construction there may be a

loss of tlood plain capacity.

5.1.3 Conservation

Bankside tree removal will have a direct impacts as a loss of bird and bat rosting sites, the
loss of hank stability and loss in landscape/amenity value. The stripping of topsoil before
Ilnlngo_ or flooding) “of the_reservoir will lead to 4. general loss of surface cover with the
possibility of increased soil erosion, increased sediment load in rivers, altered infiltration
(possibly with increased runoff). with resultant effects upon aquatic flora and fauna. In
addition, compaction of reservoir banks by heavy machinery may lead to a loss in bank
stability and the destruction of soil structure.

Noise and general intrusive activities during construction will lead to the disturbance. to
fauna In the vicinity of construction and possibly the outward migration of sensitive
Species.

In-channel work may disturb wildlife and act as a barrjer to migrating fish. In addition,
habitat changes may occur as a result of the temporary diversion of streams, losses of river
Substrate and changes to channel geomorphology.

The creation and use of vehicle access roads may lead to_impacts-of-habitat-loss;'soil'~
erosion_and compactionr noise and'oth'ef disturbance. The 1aying of water distribution and
other pipelings may lead to similar impacts.

Sites of archaeological interest may be disturbed by construction. The excavation of dam
material may leave a scarred lancscape.

5.14 Recreation
During construction there may be restrictions of access to the river,

5.2 End state/Operational impacts

The major end state imP_acts 0f reservoirs, of interest to, the NRA are those on water
resources, water quality, Tisheries, conservation and recreation.
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5.2.1 Water resources

Whilst the development of a reservoir will increase the water resource available distribution
network, water resources may he affected in the source catchment, with |mOPI|cat|ons 0
both groundwaters and surface waters. Where reservoirs are lined, groundwaters may
suffer"from the general |oss of recharge capacity. ,Chan?es to groundwater flow may be
expected fr%m hoth lined and ynlined reservoirs. "Adjacent Jand may e affected bﬁ changes
to water table level. Impoundment of surface waters will atfect’ downstream flows gnd
sedimentation patterns, with resulting impacts on fisheries, stream ecology, conservation
and navigation, The significance and"extent of downstream effects will Iargel¥ depend on
rc]t%%oe%ltcal changes “brought about by reservoir operation and the “nature of the

5.2.2 Water quality

The source and downstream waters will have water quality objectives protected by water
quality standards (WQSs). It will be necessary to demonstrate that the standards set are
not adversely affected by the development. If the reservoir is identified as a “controlled
water", W(% s may be applied to the reservoir itself. Reservoirs may also fall under the
definition of a "sensitive" water under the terms of the Urban Waste Water Directive thus
requiring control on the discharges of nutrients from sewage works upstream.

The water _%ualltY of the reservoir will be very much dependent on the quality of source
waters, which will need to be protected for the use of water abstracted for potable supply.
Reservoir water quality will vary from that of river sources as a result of impounding water
with an increased retention time'and from influences of the flooded land when a reservoir is
unlined. In addition, water treatment practices may affect reservoir water quality. For
Instance, the direct addition to the reservair of ferri sulphate to remove 1Qhosphorus will
raise dissolved sulphate levels and tglve rise to a ferric phosphate floe. Th

circulation or accidental spllla e of chemicals used in water treatment works, such as
aluminium sulphate, may lead to elevated levels of these In the reservoir, downstream
waters and public supply. Imfoacts on water ctluallty may also_affect the potential quality of
water for potable supply. Interbasin transfers of water in connection with reservoir
developments may lead'tg changes in the chemical equilibrium of the recipient watercourse
and impacts on ecology. (See séparare scoping guidance).

Nutrients and aI?aI Prowth - Algal growth will be primarily affected by retention time
and nutrient Inputs from source Watérs, sediments and the” atmosphere. The coloured
appearance of water due to algal blooms may be aesthetically detrimental as wquld be algal
scums, usually due to blooms of blue-green algae. The latter’ may also have toxic effects on
both aquatic {e.g. fish) and terrestrial ‘organisms (e.q. dogs?,. The collapse of algal blooms
may have severe effects on dissolved 0xygen levls, particularly when coinciding with
thermal stratification, should it occur. Growths of fixed or filamentous algae may also
cause some aesthetic and water quality’ problems. Algae may cause taste problems and
algal hreakdown products may. combine with diSinfectants to produge chemical
contamination of waters, necessitating further treatment. Algal or nutrient control
techniques may have impacts on water qality.

Suspended_ solids - The construction of an instream reservoir will lead to sedimentation
within the impoundment and the loss of sediment and suspended solids to downstream
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areas. Where loads of suspended solids are CParticularly high, there may be implications for
the longevity of the reservoir, dredging needs and the impacts of these.

Other contamman&s - There ma}/ be m?blllsatlon of chemicals from flooded are?s in
unlined reservoirs aepending on, the geology and past and present uses of the land.
Leaching of toxins from c?ntammated Ian? could lead to severe and Qrohlbl ing water
quality groblems. Particular ;f_wh_ere thermal stratrfication occurs, the water. in the bottom
layers of the reservoir (hypalimnion) will demonstrate different characteristics to those of
the upper epilimnion. The h>polimnetic water may have a lower temRerature, dissolved
0Xygen and alqal concentratjons, but raised iron, mianganese and phospharus levels. These
Parameters will have an impact downstream throligh the precipitation of iron and
emperature effects on the life cycles of invertebrates and the timing and success of the
hatching, emergence and feeding of salmonid fish. Levels of bacteria and viruses in the
reservoir will determine the recrgational uses of the water body permitted by local health
authorities and also the health risks fo users. The use qf powered boats on’the reservoir
may result in problems with oil pollution and surface oil films,

5.2.3 Recreation and amenity

The development of a reservoir will affect many.of the previous uses of the flooded area,
hut these may be compensated for by oppartunities, particularly for water-based sports on
the new water body. However, the impacts of such developments will " require

consideration.
h.24 Flood defence

Depe_nding upon design, a reservoir m%y have positive or negative effects on flood defence.
A raised bunded deslﬂn within a floodplain will reduce flood plain capacity, an instream
reservoir will potentiafly increase storage capacity.

5.2.5 Conservation and wiidlife

The fundamental change in habitat from a river vall_e¥ or predominantly terrestrial habitat
will be reflected by chianges In communities associgted with the reservoir. A still water
community will develop which will be influenced by the reservoir water sourceLImpounded.,
rivers may retain many fea:ures in_both-the-reservoir-and downstream. The reservoir is
likely'to fiave positive benefits, Becoming utilised by a variety of wildfowl, including those
birds resident all year and seasonal visitors. However, riverine species such as dippérs and
kingfishers may bie adversely affected

Downstream of impounded reservoirs the. community will be influenced by the quality of
water discharged and the flow regime. Filter-feeding invertebrates will bienefit from™ the
development 0f algae and other plankfon dischargéd with reservoir water. Inadequate
compensation flow may lead to a loss of downstream aquatic habitat and reductions in the
frequency and magnittde of flood events may lead to changes In the ecology of flood
meadows and other wetlands.

The nature of the margins of the reservoir will depend on design, but their ecolo% will e
influenced by the dewatering effect of drawdown, and practices of mana%e,me for the
hanks, such s mowing reginies, the use of weedkillers, and the extent of public and animal
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access. The mar?ins and reservoir itself may be more likely to. freeze in winter conditions
which may lead o thermal and physical damiage and water quality impacts.

The reservoir will have a major impact on the landscape, with a_Iar?e water body replacing
whatever previous features existed. The dam wall may be aparticularly promingnt feature;

Flooded areas may become of historic/landscape interest at times of drought when
buildings are revealed.

5.2.6 Fisheries

Where instream reservoirs are constructed there will be impacts on mu{;ratory fish due to
the physical barrier to mlq_ratlon In the form of the dam. Migration patterns’may also be
affected by the water quality of discharges and downstream™flow regimes. Resident fish
will be affected by both chan?es of habitat within the reservoir and downstream, where
spawning areas may become. affected by siltation and dewatering. Particularly where there
IS the création of a new off-river impoundment, there will be the creation of & potential still
water fishery. On some reservoirs, fish cages have been installed for reservoir stocking or
fish farming purposes. The use of such Cages may have a variety of possible impdcts
Partlcularly on fisheries and water quality, and should not occur without prior consent, of
he NRA. Drawdown may effect the survival of fish species such as.char and coregonids
that may utilise marginal areas for spawning and ‘may be sensitive to température
fluctuations associated with variable water depth.

The "homing” ability of migrator) fish may be disturbed by interbasin transfers of water
away from original Aursery Streams.

5.2.7 Navigation

Instream reservoirs may imﬁact upon n_avi%ation of the river. Obstructions in flooded areas
may present a navigational hazard within the reservoir.

53 Dam failure

The unlikely failure of a reservoir dam or retaining wall could, potentially result in
catastrophic flooding and great losses :0 both natural aid human environments. ‘The risk of
failure will be greater in argas prone to seismic activity.

gReservoirs impounding more_than 25000 m3 come under the provisions of the Reservoirs
afety Act and have to™be registered with the County Council and inspected reqularly by a
Panel Civil Enginger.)

6.  Mitigation measures

Various mitigation measures shquld be considered as required by the NRA. In particular,
the g_usnflcatmn for the reservoir and alternative sites and soufces of supply should be
considered. Section 16 of the Water Resources Act 1991 requires that structdres such as
reservoirs enhance the environment (‘further the conservation and enhancement of natural
beauty and conservation of flora, fauna and geological or physiographical features of
special interest). This is a duty imposed on hotfl water undertakings as promoters and on
the NRA in considering the proposals, and should be regarded as a fundamental part of the
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scheme. The NRA have published an environmentally sustainable water resources
development strategy (NRA '1994).

Intakes of off-line pumped storage reservoirs should be designed so as to minimise_risks of
entrainment or entrapment to fish and other aquatic life. Further guidance is available in
Solomon (1992) and'a guidance note on points of large abstraction.

Water quality impacts of discharges from the reservoir may be reduced by aeration and
variable level off-takes. The latter may also be required to “attain good water quality for
drinking water supply. Mixing of reseivoir water may bring benefits to hoth downstream
and drlnkln? water quality. Such measures, usually“to combat Prob_lems caused durl_n%
thermal_strafification, may only be required in summer months following dry periods wit
little wind The mobilisation of chemicals (nutrients, Org#amcs, iron, mangariese etc.) from
the bottom substrate may be redyced b%/ stripping Of topsoil, vegetdtion etc, in the
construction of the_reservoir or by lining it. Eutrophication problems may be relieved b
control of nutrient inputs, such as'through reductions of fertiliser and water treatment, or
by destratification.

Competing water requirements should be considered. For example, downstream . of
Instream reservoirs, compensation flows and flow regimes should be suitable to fisheries,
wildlife and abstracters downstream. Fish spawniig areas should not vulnerable to
dewatering by malntalnln? flows gand reservoir height) durln%_ times of spawning. In
addition t0 compensation Tlows, teleases' of water to” simulate qh flow conditions”may
assist fish mu{:ratlon and recreational Uses such as canoeing. Such releases may also e used
to relieve waler quality. problems in the river or estuary, Which may often concur with low
river flows. The additional capacity for releases should be planned at an early stage.
Abstraction to pumped storage reservoirs should be conducted at times of high river flow.

Suitable design with an operational use of the reservoir at a less than 100% capacity may
allow for some flood storage.

Tempé)ral and spatial zoning of use of the reservoir will reduce conflicts between users and
provice havens for wildlife.”Strict seasonal controls of disturbance may reduce, the risks of
disturbance to protect breeding and overwintering birds. Nature conservation, may. be -
higher priority Use_of water, space-than recreation; ‘particularly active and ngisy. sports.
ACcess to thie reServoir for various. recreational activities should be maintained or
developed in accordance with such zoning.

Where the reservoir interruprts the passage of migratory.fish, the provision of a fish pass
would reduce this impact. The loss of Upstream “spawhing areas may more ge_neraI_I}(1 be
compensated for by the provision of hatchery facilities and stocking of juvénile fish at

varlous Stages.

\Where a reservoir fishery is planned, stocking of the reservoir with fish may produce a
fishery more rapidly, although for instream reservoirs stocks from within the river
catchment should be' utilised Where possible to preserve genetic integrity. Fish production
may be enhanced by the habitat |mRr0vement measures, Such as the provision of artificial
reefs. Retaining natiral features sucn as rocks and trees in areas to be flooged may also, be
useful in this regard. Angling quality may also be enhanced by the provision of landing

stages and hoats:
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The m_ar&ms of the reservoir may be contourgd or otherwise de\zelopeﬁi 10 provide hagltats
of variable depth. However, the reservoir design should consider. fi Ilngi and drawdown
regimes and the impacts on wildlife. Small ponded areas may provide valuable amphibian
habitat, In areas likely to be frequented by otters, frees with exposed root systems should
be retained and the provision of artificial holts considered.

Natural and manmade features may be. retained in the reservoir to provide additional
wildlife habitats and also wew&omts of interest at various reservoir levels, Such features
should be removed or well marked where they represent ahazard to navigation.

Excavation of dam material may be best done locally to reduce impacts of transportation.
If excavation occurs within the"site of the reservoir, the scarring effect on the landscape
will be hidden on flooding.

1. Baseline surveys

A variety of surveys should be.conducted to ascertain the importance, of a site and likely
Impacts * of reservoir construction. The developer should conduct initial desk studies and
consult with statutory bodies, including the NRA, to identify sensitive areas such as:

* river floodplains;

* lakes, wetlands and marshes;

* rivers and river corridors of high ecological or amenity valug;

* rivers supporting valuable fisheries;

« contaminated land likely to lead to polluting runoff or leachate;

* "vulnerable" aquifers outlined in the NRA's Policy andpractice for the protection of
grounawater (NRA 1992): ana

* Upland areas of catchments with particular sensitivities

The NRA will provide information on the relevant data it has. In addition, the NRA will
[e1quwe the developer fo review other information sources and provide further baseline
Information, Surveys will generally be required using relevant timescales and recommended
methods. The surveys required ‘will be case-specific but would generally include the
following:

* TIvercorridor surveys;

aquatic biology;

fisheries;

|andscape/amenity;

recreation:
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o S0ils:

* geology;

hydrogeology;

water quality,;

hydrology and drainage; and
geomorphology.

8. Monitoring and audit

l\/lonitorin(% should be conducted after and, if appropriate, during construction o assess the
effects of the development. Monitoring programmes should be relevant to the predicted
impacts and remedial/mitigation works and over a relevant timescale.

9. General guidance and references

Brooker, M.P. (1981) The impact. of impoundments on the downstream fisheries and
general ecology of rivers. Applied Biology, 6, 91-152,

Cave, J.D. (1985) The effects of the Kieider scheme on fisheries. Journal of Fish Biology,
27 (Supplement A), 109-121.

Construction Ind,ustFrJy Research and_ Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Crisp, D.T., Mann, R.H.K. and Cubby, P.R.(1983) Effects of requlation of the River Tees
%ggn fish populations below Cow Green reservoir. Journal of Applied Ecology, 20, 371-

Lawson, J.D,, Sambrook, H.T., Solomon, D.J. and Weilding, G. (19912 The Roadford
Scheme: minimising impact on affected catchments. Journal of the Institute, of-Water-and -
Environmental Management 5; 671-681.

MAJEFINWG (Ministry of Agriculture, Fisheries and Food and National Water Council)
(1976) The fisheries implications of water transfers between catchments.

Mawdsley, J.A. (1994) Control rules for regulating reservoirs. In The Rivers Handbook
Vol 2. Blackwell.

Milner, N.J., Scullion, J., Carling, P.A. and Crisp, D.T. &1981) The effects of discharge on
sediment gynamics and consequent effects on invenebrates and salmonids in upland rivers.

Applied Biology, 6, 153-220.
NRA (1992) Policy and practice for the protection of groundwater. HMSO, London.

National Rivers Authority (1994) Water: nature's precious resource. An environmentally
sustainable water resources development strategy for England and Wales. HMSQ, Londori
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Solomon, D.J. (1992) Diversion and Entrapment of Fish at Water Intakes and Outfalls.
NRA R&D Report 1"HMSO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
MARINAS

1. Introduction

This qwdance note_seeks to identify the J)otentlal impacts of issues relating to marinas
upon the water environment It is intended o act as a fairly detailed general Scoping brief
to convey the concerns of the National Rivers Authority”(NRA) for the Environmental
Assessment (EA) of marina schemes. The potential impacts of marinas are of interest to
the NRA because of the authority's responsibilities for water quality, water resources,

flood defence, fisheries, conservation, recreation and, in some areas, navigation.

Proposed marjna developments may require EA js carried out under the relevant
requlations. Where an EA is not formally required, the EA process ma%/ remain a useful
means qf conveying environmental inforniation to those commenting on the proposals. The
re_sP,onsmlllty for 0 talnlng information and/or an EA lies with the developer. There are
distinct advantages to contact the NRA and conduct environmental studies well in advance
of the proposed development; enabling environmental constraints to be identified and
avoided, and alt()Proprlate mitigation to"be designed into the planned development. The
developer should be able to demonstrate a reasonable consideration of alternatives.

2. Development control

The development control mechanism for marinas will ?enerally be via the Town and
Country Planning system in areas under the jurisdiction of local adthorities (i.e. inland and
some coastal areas). Other sectoral controls may be relevant inboth these and other areas,
e.0. the Department of Transport has powers control works affecting navigation and the

Inistry of Agriculture, Fisheries and Food has powers to control cofistruction projects in

the sea.
3. Environmental Assessment

Yacht marinas_are listed as Schedule 2 roHects In the Town and Countr Plannlng
(Assessment of Environmental Effects) Requlations 1988 (SI No. 1199) and therefor
require EA where sqm_flcant Imparts are exgected. General quidance on thie assessment.of- -
significance is set out in_DoE, Circular- 15/S ~£WO CirculaF23/88) and DoE/WO (19892;

mkey 'factors’in marina developments are likely o be their physical Scale size and proximity
to ‘sensitive locations. Guidance on the need for EA are alSo given in Department of the
Environment Circular 3/95 (Welsh Office 12/95) for marinas (and harbours) in the context

of permitted development

4. NRA authorisations

The following licences/consents may be required from the NRA in connection with the
development

. Land drainage consent - will be required for any works on the bed and banks of a
river or construiction of any structure likely to impéde the flow.

I Abstraction/impounding licence - for abstraction or impoundment of water.
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lii. Discharge consent - for discharges of trade or sewage effluent to inland and coastal
surface Waters, and groundwaters.

Iv. Navigation consent - for the construction of works on, in or over a river.

5. Major potential impacts
51 Construction issues

The impacts of even small marina developments are potentially very S|%n|_f|c_ant due to. their
essential proximity to watercourses or water bodies. Marinas may’be built in lakes, rivers
Fstua_rles or coastal locatjons. Similar tyges of |mRacts mar e expecteq for the different
ocations, although terminologies may~be different, e.q. impacts on river flow may he
similar, to _those on tidal currents, those on riverbanks Similar to those on coastal shores.
Potential |mR|acts are described using a predominantly river-based. outlook, rivers being a
key area of NRA concern (and jurisdiction). The impacts of associated infrastructure, €.0.
butldings and roads, are discussed in more Peneral guidance on construction. A report by
the Construction Industry Research and Information Association (CIRIA, 1994) also

discusses the impacts of river and coastal engineering.

Land. take - Marina developments involve some degree of land take, this includes the
aquatic area.

Preparation of the workln? area and construction of buildings access roads etc. Site
preparation works may result in damage to the site fauna and lora from direct damage and
physical disruption of bankside soils and rivering sediments. Excavation may unearth and
damage archaeological interests. The t_emgorary disposal of excavated materials may
extend the affected area. Banksice operations may also cause bank instability.

Fauna may be affected by habitat loss bath within the water channel and on the bankside,
eg bankside trees and Vegetation may be used by birds and bats as nesting or roosting
sites. In addition, trees may also provide shade; tree loss may result inTaised water
temperatures, and problematic algal growth.

Increased runoff resulting from soil compaction and vegetation losses may result in
Increased river flows and"therefore flood risk. Runoff and soil disturbance may lead to
Increased soil erosion with an associated increased sediment load in rivers, Hlfgh suspended
solid loadings reduce water quality and_have direct |m?acts on flora and fauna and the
aesthetic appearance of a watercodrse. Sedimentation of solids will in turn alter substrate
quality for invertebrates and plants, and organisms favouring a more silty sediment may
becorne more dominant. Fish spawning aréas ma_¥, be particularly damaged by siltation,
Reduced fish stocks or a change in species composition will affect dngling guality.

The general operation of machinery and vehicles may contribute to R,roblems of sail
compaction and instability. Fuel and oil may leak from Veehicles and machinery or be spilt
whilst in dellverSy or storage. This may result in contamination. of both groundwater and
surface waters. Shuttering release oils may also affect water quality.
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In-channel construction - The construction of within water structures will inevitably lead
to the disturbance of sediments and increase suspended solids. Placing of concrete and
cement in river channels may also cause water quality problems.

Major works within or close to the channel are IikeI%/ to cause disturbance to wildlife and
may necessitate a temporary cessation of use for both boat and other users (e.g. fishermen

and windsurfers).

Isolation and dewatering of aquatic areas may lead to fish mortalities from altered water
quality within the 1solated area and physical damage from pumping etc. Diversion of flow
around major works, e.g. around coffer dams, may cause erosion”of the river bed in the

temporarily narrowed channel.

Geomorpholoq - Marina construction will almost certainly result in an altered channel
morphology with respect to width, depth, shape, gradient and bedform (riffles, pools etc.)
and will 1&d to an altered deposition regime. Changes in the riverine environment will have
an impact on the aquatic fauna and flord.

Coastal impacts - In coastal areas construction may similarly affect habitats, fisheries and
recreation. The natural processes of erosion and” deposition may be altered affecting
Interticial habitats, sea defences etc.

5.2 Operational issues

There are a variety of operational issues that may have environmental implications, ranging
from boat movements on the waterway to dredging to maintain its use for marinas.

Habitats - The marina may create a new habitat area of relatively uniform dePth but with
some habitat complexity from man-made structures, e.g. moorings, pontoons etc. This may
be suitable for a differént fauna and flora than prewousl%(, m,cludlng{,flsh. There may be a
loss of species more associated with flowm% waters. The installation of rigid bankside
structures. may prevent use of the bank as habitat, e.g. for voles, kingfishers etc., and
access points Tor wildlife may also be affected. Boat, Vehicle and_pedeStrian movements
may cause habitat disturbance’and result in the loss of sensitive species.

Recreation/amenity - Marinas themselves will improve recreational facilities-for some
users, e0. boat use. should-increase:- However, there may be an aesthetic loss of
naturalngss" in rural settings.

Flow changes - There will ?enerally_ be reduced water flow within enclosed marinas, Algal
blooms and stagnation In the marina. ma){, result In deterioration of water qu,allth/., In
estuaring areas Or areas close to the tidal Timit, salinity changes through saline intrusion
may occur. Freshwater species may be lost, fish Populatlons and movements may be
altéred and recreational activities, such as angling, affected. There may be a localised rise
in the water table adjacent to enclosed marinas.

Locks - Marinas may require locks to maintain access to waterways, particularly in
estuarine areas. However, the use of locks will also have a flow re%ulatlon effect With
Intermittent flows downstream and rmy act as a barrier to fish migration and movement
and cause disruption to existing navigation rights. However, the installation of use of locks
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will general%/ improve access for hoats and m%}/ also have a flood defence function. Locks
may also provide pedestrian crossing points and amenity areas.

Boats - Pollution may be caused through the release to the waterway of oil/fuel, chemical
o _%rganlf waste (3% '['T%]rey” water and fewagez, A\so, rubbish may be aCfldentaIIy_ or
delibérately released Tront boats, Chemicals in antifouling paints may’ gradually seep into
the water and reduce water quality, ﬁartlcularly In marinas and docks where Is a high boat
density and a low rate of water exchange. This can lead to the build up of high Iévels of
contaminants in these areas in water andsediment-

Boat hull cleaning may result in the loss of antifoulant paint residues to water.

Pollution from marinas may affect the quality of adjacent fisheries includin? shellfisheries
which may be particularly affected by conlamination from bacteria, heavy metals and oil

Boat movement - waves and so-called "boat-wash" may cause erosion of the banks and/or
riverbed, bankside habitats and wildlife, and result inhigh levels of solids maintained in
suspension and Increased channel width.. Nesting birds may be disturbed. Increased
sediment loads may lead to increased turbidity and sedimentation downstream. Pollution
may be caused through the resuspension of contaminated sediments. Boat-wash and
movements may also disturb anglers and other users (e.q. commercial nawgatlon?, resulting
gnngoor}ﬂécrts Stg%ween user groups. Moored hoats may block access to the Tiver for anglers

Users.

Dredging - From time to time marinas and navigation channels may need to be dredged,
resultingIn various impacts. Navigation may be disrupted whilst the dredgln(I;_ operations
are underway. Dredging. operations will decrease the bed load but at the same Time cause.a
loss of stability of bankSide and oenthic sediments resulting in an increased suspended solid
loading, through the remabilisation of sediments back into the water column. A varjety of
contaminants Including oil, pesticides, and other chemicals, may be associated with”the
sediment particles. Eufrophication may also occur. Thus, the net effect may be a reduction
In water quality and which may seriously impact on aguatic fauna and flora‘and qther water
uses. Bankside users will also be affected as access to the banks may be limited by the
temg_orary deposition of dredged materials along the shoreline. The material will have a
physical impact on underlyingsoils and associated. flora and fauna, and may have amenity
|mdp_acts from its appearance, odour and from flies which are attracted 1o It Dredqed
ggnltgnrﬁrprt]% n?s]ay also pollute soils and water from leaching and runoff of associdted

Buildings and car parks - Runoff and site drainage are likely to become contaminated
with oil"and fuel, leading to a deterioration of surface and/or groundwater quality. Waste
[)e()clleﬁtﬁlgr? and disposal (including sewage) from hoats and land facilities may cause further

Chemical storage and use - Spillage and leakage of chemicals in storage, delivery and in
their use may result in contamination of surface and groundwaters.
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6.  Mitigation measures

Site location - Sensitive areas should be totally avoided, such as wetlands, saltmarshes,
valuable fisheries efc.

Site design - At the chosen site location, the more sensitive and important hapitats should
be avoigded and protected. For example, a marina could be constructed below the mean low
water level to minimise any Impact on the ecological interest of the ntertidal area
Permanent and temporary land take. should be mifimised and original habitat features
maintained. Trees and other bat or hird habitats should be retained. “Opportunities should
be sought to replant appropriate trees and create new habitats.

Construction practice - Building requlations, codes of good practice etc. should be
followed. Staff, mcludlnq supervisors, Should be made awaré of risks of site activity 1o the
environment. Dealing with the environmental impact of the site should be the responsibility
of a designated m_anaqer, who should establish contact with local NRA staff at the earljest
passible dpportunity. deally, an enwrpnmentally{]quallfled and experienced site supervisor
will be employed to ensure the protection and erihancement of the environment

General disturbance - Disturbance to wildlife, plants and habitats can be reduced b%
restricting the width of operations .and the appropriate phasing of construction wor
avoiding “sensitive times, e.g. sensitive times for bird populations include the breedlng
$eason, Toosting and| mlpratory concentrations. Noise and intrusion should be minimise
and avoided at Sensitive times, e.g. in the evenings where birds roost in adjacent sites.

Similarly, disturbance to recreation caused by construction works can be minimised b

tlmmg operations carefully. For examPIe, construction work on locks should be execute

outsidle of main boating season, and alternative access and crossing arrangements should be
made. The duration 0f construction and other works should” be nfinimised without
Jeopardising other environmental issues or safety.

Storage and handling of soil - Soil handlln_? and stora%e should be such that the area
affectdd is minimised ut the structure of soils to be restored is maintained as much as
possible (1.e. avoid mixing topsoil with underlying material). Stored and other exposed soil
or spoil should be covergd o minimise silLmooff. .Imported-material-should be avoided
—where thls-may_contaln"poIIutln? substances or propagules of invasive plants. Seeding of

|andscaped areas may or may not be appropriate with stitable seed. Opportunities to créate
wetland or other habitats should be considered.

Compaction of sails - Soil compaction by heavy machinery should be minimised,
ptartlff‘ularly In sensitive sites, with the use Of hoards and other temporary supporting
structures.

Boat movements - The imposition of mandator)' speed limits on vessels will reduce wave
action and the impacts of boat-wash on bank and bed sediments and the aquatic
communities. The number of boats may also_be limited Where marinas are constructed in
association with barrages/locks, fish pass facilities should be protected from disturbance by

hoats.
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Stagnation within_locks/marinas - Stagnation may be prevented by periodic or
continuous (trickle) flushing and aeration.

Dredging - Dredged material should be disposed of with consideration of the sensitivity of
recel_vngjg site andthe level of sediment contamination in mind. Disposal to landfill may be
required” for pa,rncularlﬁ contaminated material. Disturbance to recreational users from
dredging activities may be minimised by timing operations carefully.

Foul drainage - All foul drama?e from the site should be connected to the public drainage
system via & private sewer. If this Is not possible, suitable private sewage treatment
facilities should be. incorporated, the discharge from which Deing subject™to congent.
Cesspools and septic tanks may also be acceptable for small-scale develgpments, Direct
discharges from boats should be prohibited within marinas (and discouraged generally).

Chemicals, fuel and oil - Chemicals etc. should be suitably stored in areas away from
sensitive groundwaters, watercourses and drains, with adequate bunding to prevent
pollution Should spillage occur. Drip trays should be used with pumps and other such
machinery to catch leaking oil. Particular care should be taken When,handllngz cement or
Bourlng concrete near watercourses. The risk of pollutign from vandalism and theft should
e reduced by using tamper proof valves, adequate fencing and security. If pollution of any
sort, does occur, the NRA should be notified immediately and prompt action taken to
mlnmalsedeffects. Sewerage and waste disposal arrangéments should be adequately
considered.

Locations used for the fuelling of craft should be designed and operated to minimise risks
of pollution.

Contingency plans - Plans to be used in the event of a major pollution within the marina

should e sét up. These should include emergenc lg)rocedures on how to deal with the

gollutlon itself. Where appropriate booms and “absorbent should be available. They should
e stored so that they are readily accessible and maintained in good condition.

1. Baseline surveys

Surveys may be required to ascertain the value and sensitivity of sites to marina
devtﬁlo(ﬁ)men 3 Surveys should be appropriate with respect to timing, timescale and
methods used.

The surveys required are case- specific but are likely to include:
o Wwater quality;

* aquatic ecology, e.g. river corridor surveys;

o fisheries;

* recreational use;

* archaeology:

» geomorphology; and
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* hydrology.
8. Monitoring and audit

Monitoring that is_ relevant to the predicted impacts and mitigation measures IS
recommentled. Monitoring data should be reqularly reviewed, suchthat action may be
taken to resolve issues arising.

9. References and guidance

Construction_Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
to the procedures. HMSO, London

Department of the Environment/Welsh Office (1992) Planning Policy Guidance: Sport
and Recreation. PPG 17. HMSO, London.

Department of the Environmeni/Welsh Office (1992) Planning Policy Guidance: Coastal
Planning. PPG20. HMSO, London.

Department of the Environment/Welsh Office (1993) Development Below Low Water
Mark. HMSO, London.

Humphreys, H. (1994) National Water Resources Strategy - a strategic overview. National
Rivers Authority, Bristol.

Waggoner, JP. and Feldmeth, C.R._(19713 Se%ue_ntial mortality_of the fish_fauna
|1rr7180unded inthe construction of a marina at Dana Point, California. Fish Game, 57, 167-

351TIT G37



Marinas

31717 G38



NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
BARRAGE PROJECTS

1. Introduction

Thig gmdance note seeks 1o |dent|f>< the potential impacts of barrages upon the water
envirdnment It 1s Intended to form the basis of a falrIY detailed scoplnq brief to cover the
concerns of the National Rivers, Authority (NRA) for the Environmentdl Assessment (EA)
of barrage schemes. The potential impacts of barrages are of concern to the NRA hecause
of the Authority's fundamental responsiilities for environmental protectjon, pollutjon
control, water résources, flood and Coastal defence, fisheries, recreation and conservation
mana%ement As such, the NRA will require information on expected environmental
Impacts in all cases and would wish to see a detailed Environmental Statement (ES) in

most.

It is the responsibility of the barrage scheme promoter (or developer) to cany out the EA
and to present the résults in an apgro(Prlate manner to address the questions Taised by the
NRA. Barrages in coastal areas may create potential conflicts in coastal zone management
and scheme promoters are referred 't Planning Policy Guidance 20 Coastal PIanmng and
also to the Gavernment Circular dea_Iln? with eveIoBment and Flood Risk (DoE Circular
30192, WO Circular 68/92). Proper justification will be required for any conclusions in an
EA and access to the raw data may be required to examine particular issties in more detail.

It must be stressed that there are distinct advantages for the promot?r to undertake an EA
In_advance of Plannlng and. I|c,en3|n? aﬁ)p,llcatlons. Indeed, the early involvement of the
NRA will enable the 10entificatjon of environmental constraints and”sensitive areas to be
avoided, thus obviating the need for redesigning and mitigating avoidable impacts at a later
stage. The proposed routln? of the barrage andl an assessmeit of alternatives should be a

pan of preliminary consultations.

Barrages. are constructed, usually in estuarine areas, for the purposes of urban
regengration, flood defence or power generation. Amenity use is.a frequent spin-off
bénefit Those constructed in tidal areas may. be total exclusion, partial exclusion or tidal
barra%es. Storm barrages, operated only during storm surges to prevent inland flooding,
are aTurther design. Tid” harrages would principally be usedfor power generation. Partial
mexclusion barragés (those allowing limited tidal flow) and total exclusion barrages are the
most commonly proposed, usually as an amenity or focus to stimulate the redevelopment

of the surrounding area.

Where extensive areas of land are to be d_eveloged adjacent to the site of the barr%ge, there
will further environmental assessment implications™ (e.g. surface drainage and” rynoff,
stora[ge of fuel and chemicals and spllla?e risk, sewage and other effluent disposal, the
development of contaminated land, use of weedkillers) o be considere at an appropriate
stage of planning. Other NRA quidance may be appropriate to such additional aspects of a

development

A variety of literature has been produced in association with barrage RroR‘osaIs (e.9. STPG
1989, STFG 1993, EAU 1991), Jones (1994) described the role of the NRA with' respect

to environmental protection and barrage proposals.
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2. Development control

In the past, harrages have been promoted as Parliamentary Bills but in the future are most
likely fo be promoted by means of an Order under the Transport and Works Act 1992
Under this Act the NRA are statutory consultees. . Barrages could also potentially be
promoted within the Town and Countrg Planning framework. Proposed barrage
gg\ﬁgiglo rfgfﬁ% énay also be affected by local bylaws which cannot be accounted for in this

3. Environmental Assessment

An ES_is usually required for a b_arrage re?ardless of the legislative framework under
which it Is promoted, The Aé)gllcatlon ules for an Order under the Transpart and \Works
Act 1992 are such that an ES Is normally required (unless the Secretary of State directs
otherwise). Hybrid_or Private Bills requiré an ES under the Standing Order adopted in Ma

1991, Under“the Town and Country Planning (Assessment of Environmental Effects
Regulations 1988 (SI 1988/1199), harrages are classified as Schedule 2 developments an

therefore @ formal Environmental Statement will be required if a barrage is expected to
have ‘significant’ effects.

4. NRA authorisations

The nature of authorisations required from the NRA will depend on the details of a scheme
and also the legislative framework under which it is promoted. In general, a licence IS
required for the impoundment of water, Similarly, licences are Tequired for water
abstractions, and for any trade effluent discharges to inland and coastal surface waters that
are established durlnP e construction and operation of the barrage. In addition, a land
drainage consent will be reqv_lred for any works on the bed and banks of a river or the
constriction of any structure likely to impede the flow.

Land dr_ainage and impounding licences must. be obtained in advance of any
construction, Tegardless of whethér planning permission has been granted. Similarly,
permission to discharge must be obtained priof to operation.

Test pumping of groundwaters will require a consent and active dewatering would be
authorised by an abstraction licence or & conservation notice.

A navi atjorhconsent or licence to undertake works in, on or over a navigable river where
the NRA Is the navigation authority.

If stocking of fish into the barrage impoundment is considered, a_fisheries consent is
required for the introduction of fish into an inland water under Section 30 of the Salmon

and Freshwater Fisheries Act 1975.
5. Major potential impacts

ImPacts upon the aquatic environment are expected in hoth the construction and operation
of the barrage. The EA should state the extent of P_redmted impacts and whether |,mgacts
are temporary_or permanent. In general, the creation of an impoundment In a river or
estuary site will have profound and permanent effects on the aguatic ecosystem and, in
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particular, on migratory fish and water quality. The river, estuary, and coastal waters in the
area of the proposed development should have existing water quality objectives and further

objectives should be established for the waters upstream and downstream of the completed
barrage. It will be necessary for the scheme promoter to demonstrate by appropriate
mathématical modelling that Such objectives will not be adversely affected.

5.1 Construction impacts

5.1.1 Water quality

The construction of a barrage may affect existing water quality due to a variety of factors
which will depend on both Constriiction techniques and operations. Examples may include
the mobilisation of contaminants in_sediments, and general increases In suspended solids
associated with land and sediment disturbance and movements of soil. There may a risk of
pollution from site runoff (e.?. oil, cement) and spillages of fuel etc. and the discharge of
Water from dewatering operations.

It will be necessary to demonstrate that current water ckuality objectives are met during the
construction of thé barrage and necessary pollution control measures taken.

5.1.2 Fisheries, conservation, recreation and navigation

Fisheries

Fisheries maY be affected during construction of the barrage partlcularIY throuqh
obstructions to the passage of migratory fish, e.g. by in-channel work. Water quality
changes may create unfavourable conditigns for fish life. Restrictions to access for anglers
ang changes to water depth, flow and quality may have knock-on effects on angling quality
and SUCCESs,

Conservation

Construction activities may damage the conservation interests of aquatic, and riparian
habitats. The stripping of. topsoil and general loss of surface coyer. may lead fo the-direct
Joss.of. habitat-and-speciesr and"also'cause increased rundffand sail erosion with an
Increased sediment load in the river and estuar?/. General noise and intrusion may cause
dlstu_E_bance to river and estuary fauna, particularly birds, and the outward migration of
sensitive specles.

Sites of archaeological interest may be damaged by construction access and activities.

Recreation

Recreation and amenity uses of the area may be disrupted by construction operations, such
as through limitations 0f access, noise and visual impact.

Navigation
Navigation may be impaired during barrage construction.
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5.1.3 Flood defence

Flood defence may impaired by in-channel obstructions and any breaches in defences made
during construction.

5.2 End state/operational impacts
5.2.1 Water quality
Water Quality Objectives

The NRA will specify the water qualit obr%ectlves for the waters of the impoundment and
those upstream  and downstream of the newly-created water body. Such water quality
obg]e_ctlves may in the future have statutorF status; their achievement must be assured. T0
achieve the water qualltg/ objectives specified, the NRA will set appropriate water %lallty
standards. The |mP0un ment may be designated as a "sensitive” ‘area under the Urban
Waste Water Treatment Directivé and necéssitate strict controls on nutrient inputs from

sewage treatment works upstream.

It will be_necessary for the promoter to demonstrate by appropriate modelling that water
%uahty will not be adversely affected by the construction and operation of the arrage and
that specified water quality"standards are met at all times.

Water quality impacts

Water quality impacts may occur bath upstream and downstream of the barrage and are
affected by some of the maéor ,ohys,lcal,changes In the water body, e.g. changes in tidal
flows and sedimentation. The following issuesshould be considered'in the EA.

Tidal flows - The creation of an impoundment will interrupt natural tidaland river flows,
affecting water velocity and salinity and the flushing and mixing effects of such flows.

Sedimentation * Upstream of the impoundment there may be an increased rate of
sedimentation, principally due to reductions in water velocity: Depending on the type of
barrage, the quantity of maritime sources of sediment may be reduced. Changes in
sedimentation patteris may affect water quality, the hydraulic capacity of the barrade and
requirements for the physical removal (dredging) of deposits.

Downstream of the impoundment, sedimentation rates and patters are alsq likely to be
affected, due to changes in tidal flows, flushing and scouring. There again may have
Implications for dredging requirements and the impacts of these. Similarly, if releases of
water from the impoundment are considered for. scouring purposes, these may haye effects
both within and downstream of the barrage, particularly With respect to waterquality.

Salinity - The salinity of the impounded water and its stability will be a key factor
determining the nature of the ecology of impoundment and will be related to the frequency
and extent of salt water intrusion,  factor that will vary with the extent of tidal exclusion
of the harrage, Saline water,enterln% the impoundment will be naturaII\XIdenser than fresh
water and ténd to sink, leading to Stratification of the water column. Where barrages are
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H‘Seﬁl fort power generation upstream salinities may increase as a result of over pumping at
Igh water,

The salinity regime downstream of the barrage will affect the downstream ecology and may
have implications for the passage of migratory fish.

Dissolved oxygen - The concentration of dissolved oxygen of the impounded water will
have major implications for Populatlons of fish and other orgianlsms, and may particularly
affect thie passage of migratory fish from below to above the impoundmerit, bearing In
mind that fish may remaif both downstream and within the mgoundment for some time.
The downstream passage. of fish through the impoundment and barrage structure may also
be impaired. Reductions in dissolved oxygen levels are likely to occur due to the reduced
flow and mixing of the impounded water. Factors affecting siich @ decline are the extent of
or?anlc enrichment of the water body, temperature, growths of algae and the extent of
saline stratification. Undisturbed organic rich sedimerits will also exert a strong oxygen
demand on the overlying water.

Where discharges such as sewage are re-routed downstream of the barrage, there may he
implications for downstream water quality, panicularly dissolved oxygen and ammonia
concentrations. Again, migratory fish and resident species may be affeCted as these may
congregate downstream of thie barrage awaiting suitable” conditions to enter the

impouridment

Ammonia - Ammonia is usually derived from the breakdown of organi¢ wastes and is a
significant component of sewagg effluents. There may be a significait release of ammonia
from grganic rich sediments info the impounded water. This is particularly Ilkel>( to occur If
stratification of the water column leads to the formation of a deox%genated ower layer.
The unionised form of ammonia is particularly toxic to fish and thé proportion that Is
unionised 1S dependent on other water quality parameters, particularly pH, but also
temperature, salinity and dissolved solids. _hanges OCCUHIH? to these parameters and to
sources of ammonid may alter the concentration 0f this important parameter, particularly in
the impounded water.

Temperature - Water temperature r_efglme,s may have impacts, particularly through thermal
stress to organisms and thermal tratification-of the-impounded-~water, which cofild lead to
---deo_xyg[enatlon of'the water column. Thermal stress may take effect both directly ang

Indirg¢ I¥ throug{h the reduction of dissolved oxygen levels. Downstream temperaturés will
be affected by Tthe temperature and volume of Water leaving the impoundment and the

influence of solar radiation on mud hanks exposed at low tide.

Thermal inputs from power stations may be an adgitional comPIication and add to the risks
of thermal stress. In stich cases, there may be the imposition of a temperature standard.

Nutrients and algal growth - The creatign of an |mP_oundment will generally result in an
extended retention tinle of water in more lentic conditions. Water clarity may’increase due
to reduced concentrations of suspended solids. AI?aI rowth, which may be’stimulated b

these conditions, will be dependent on a number of factors, including the concentrations of
nutrients derived from upstream sources. In addition, the sediment within the impoundment
may become a significant source of nutrients, particularly. phosphorus. In general, the
coloured appearance of water due to algal blooms s aesthetically detrimental, -as are algal
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scums, usually resulting from blooms of blue-green algae. The latter algae also may have
toxic effects ‘on both “aquatic (e.g.,flshl) and " terrestrial organisms (e.gb dogs), s may
blooms of certain other algae, e.g. dinoffagellates. The collapse of a,Ig, I"blogms may have
severe effects on dissolved ox¥ en levels, particularly when coinciding with thermal or
saline straification. Growths of fixed or filamentous algae may also cause aesthetic and
water quality problems.

Bacteria and viruses - The levels of bacteria and viruses in the impoundment should be
predicted as this will affect the potential uses of the Water,bod}/. Consultation should occur
with appropriate Environment Health Departments of Regional Health Authorities.

Other contaminants - The sediment of the impqunded water is a potentially significant
source. of contaminants, both from existing deposits and those ant|C||oated from upstream
fo,IIowm|g |m£oundment. The extent of coritamination of the water column from sediments
will be related to disturbance of the sediment (e.g. from boat movements and dredging
operations), oxygen levels at the water-sediment surface interface, and food chaing
Involving substrafe-awelling organisms. Organic matter accumulating and depositing in the
impoundment will exert an oxygen demand and may affect disSolved oxygen levels,
Increased boat usage may also” fesult in unslﬁhtly and Follutlng_ surface oil” films and
contamination from™ antjfoulant paints. Rubbish and floating defritus may be unsightly,
particularly 1f caught up in algal scums.

The location of storm dischar%es occurring hoth upstream and downstream may impact
both aesthetic and chemical water quality, although there should be a presumption against
such discharges to the impoundment

0.2.2 Fisheries, conservation, recreation and navigation

The major physical alteration to the aquatic and riparian environment will usually have
implications for each of these NRA functions.

Fisheries

The NRA will require that the |mﬁllcat|ons of barra%e construction, on fish species are fully
consicered. Of particular concern will be effects on migratory fish passing through the
area, but the NRA will also require information on resident estuaring, freshwater and, in
some cases, marine fisheries. (The term 'fisheries' refers to not only the populations or
stocks of fish {per se), but also'the legal and licensed exploitation of these.)

Migratory fisheries - The major impact to migratory fish will be due to the interruption of
normal river and tidal flows and the creation of a'barrier to migration in the form of a
barrage, albeit with a fish pass. Patterns of water quality will also influence fish behaviour
and water (ﬂuah% gradients m\%}/ act as bayriers’to migyation, I\_/I|grat r¥ fish mﬂude tho?e
migrating from the"sea to spawn In estuaries or rivers e.g. Allis Shad, Twaite shad, smelt,
salmon, Sea trout, river and sea Iami)reys) and those mlgratlng from rivers to the sea to
spawn (e.g. eel and flounder). The flow patterns,throu?h the Darrage and the efficacy of
any fish pass design will influence the degree of impact on the fish™species. Impacts may
occur In' the p_assaPe of_species both upstream and downstream, although different life
stages may be involved. The promoter must_ldentlfy the nature and scale ot any impact on
fish' passage In both directions for each species of fish and each life stage. Whére barrages
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are used for_hydroelectric generation, pass_a%e through turbines may be particularly
dama mg to fist (ETSU 1988). Commercial fisheries aré often hased in éstuaries and ma
be affected by the presence of a bar,ra%e., Recreational fisheries will be affected wit
changes of access to waters and the availability of fish.

Estuarine fisheries - The impact on estuaring fisheries (e.g. sea bass, common goby and
various mullet species) will primarily result from losses 0f estuarine habitat, including
spawning and nurser%/ areas. Some fish may be able to utilise the generally more stale
environment within the impoundment, dependln% on salinity tolerance and regime. Again
commercial and recreational fisheries may be affected. In most areas the managemenit of
sea fish Is not the responsibility of the NRA, although most of the exceptions Where the
NRA has sea fishery responsibilities lie within estuaries.

Freshwater fisheries *The impact on the freshwater fisheries upstream of the barrage will
principally be due to the change in habitat from a flowing river to a lentic water body. The
water quality and_ ecological “characteristics of the latter will result in a change in fish
commYm pe. Species characteristic. of flowing waters e.g. troTt, chub and dace) ma

be replaced by species more characteristic of slow tlowing or still waters (e.qg.. ca_rf) an

b_rea@. ImpaCts on recreational fisheries may reflect these changes and the ‘availability of
fish. Additional changes may result from any cthanges of access to the fishery.

Conservation

The impact on the flora and fauna of the area will reflect the fundamental habitat changes
and general disturbance _throuqh recreational and operational practices. Where intertidal
areas are lost, bird species utilising such areas (e.g. waders) will be displaced Species
downstream of the barrage may be affected by changes in flow_ regimes and water quality
such as turbidity, salinity and nurrient supply, Somé fish species of conservation interest
(e.0. Allis shad"and Twaite shad) will be affected by barrage construction, where these
ocCur. Impacts on both aquatic and terrestrial organisms, including invertebrates and plants
should be consigered. A number of species are” likely to benefit"from the creation of an
Impoundment. Some Species maY cause aesthetic Pro_blems_ such as chironomid midge
sReues which may swarm in great pumbers upon hatching. l\/hdqe problems may only be'a
ism%rgur%gm]enproblem until 3 balanced ecological community "is established in the

The timing of operations will be critical in relation to breeding, feeding or other seasonal or
diurnal béhavioural _Patterns. The significance of Impacts t0"a particular species will be
related, In part, to its regional, national and international rarity. Effects may be brought
about by changes to water levels and quality in riparian and otfier associated habitats, €.0.
wetland"and drainage ditches.

In addition to impacts on, the wildlife of the area, impacts are likely to occur to natural
physjographic and geological features. Also, bundm%s, sites and objects of archaeological
Br historic interest ‘and the general landscape may be impacted by the construction “of a
arrage.

BT G45



Barrages

Recreation

Impacts on existing recreational users will primarily result from the suitability of the water
body for recreational use. In general, there should e opportunities to develop recreational
use of the impoundment, althdugh there may be constraints of water (iuallty space and the
zoning of activities, The public health implications of water contact sports in Partlcular
must e fuII)( addressed by the developer and the local authority’s department of
Environmental Health. Impacts on existing users (bird watching, walking, sa|I|n? efc.) may
occur from both the construction of the™harrage, Its operation and tfe development of
recreation on a new mgoundment Also, publit access to places of natural beauty or to
sites or objects of archa ologlcal, architectural or historical |nterest may be restrictéd. The
general amenity value of the impoundment and surrounding area may be affected_b
problems such s algal growths, accumulations of sewage-associated and other litter. The
development of mldg{e populations may be a particllar short term impact affecting
residents and users of the surrounding area.

Navigation

Navigation will be affected by the construction of a barrage and there would generally be a
requirement for |ocking facifities on ihe barr_age. Impacts on users of these Tacilities, may
Inclyde general delays and restrictions assgciated with tidal or_barrage operating reqlmes.
Further Tmpacts wilf result from altered siltation. patterns leading to™altered channels and
dredgma}requwements. The responsibility for navigation is not ustially that of the NRA hut
rests with the local Nawgiatlon Authority. However, ina few instances the NRA will be the
local Navigation Authority.

5.2.3 Water resources

The creation of an impoundment may affect both the quality and quantity of water
resources. Barrages may be constructed specifically for the benefit of water resources.

Surface water resources

In general, the creation of an impoundment with higher water level of fresh water will
accrue a net henefit to abstractors within an otherwise ticial or brackish reach. The water
quality of the, impounded water may be altered by algal growths and reductions in
suspended solid loads. Abstractors siich as power Stations may be affected by altered
discharge requirements resulting from barrage construction.

Barrages constructed as part of hydroelectric schemes may have implications for new
abstraction applications from upstréam of the. scheme, depending, on the nature of the
scheme and whether abstraction for generation is made a protected Tight.

Groundwater resources

The creation of an impoundment with a sustained high water level may have considerable
implications for groundwater levels and resources. I general, a higher groundwater level
would be expeCted and this may have consequences for the quality of existing
groundwater, a primary NRA concern. Groungwater pollution may occur where rising
groundwaters come irito contact with contaminated fand, such as landfill or coal-gas
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production sites. Saline intrusion into. aquifers may occur if high levels of saline water are
retained upstream of harrages. In addition, buildings, other strictures and natural systems
such as wetlands, may be affected by rises in water level. Where active dewatering s used
to reduce groundwater levels thére may be impacts of such operations on hboth
groundwater and surface water quality.

h.24 Flood Defence

Barrages will generally have implications for flood defence, and may be specifically
constructed as & flood defence measure with an appropriate cost-henefit analysis. Impacts
will result from a generally higher water level within the impoundment Sedimentation
within the impouncdment will led to a reduced capacity, There are a number of potential
primary impacts of a barrage on flood defence interests. There may be both an aggravat_lon
or jmprovement of flood rlsk,,dePendlr&g on the operation and de3|gn of the barrage, tidal
and river flow conditions. Agricultural drainage may be impaired dug to the Interruption of
gravity dram_aqe from low yln% land a\ﬂ}acent t0 the |mPounded area. There may he
increased maintenance requiréments following barrage construction, e.g. through increased

bank erosion.
6.  Mitigation measures

Alternative routing, designs and operational features of the proEosed barrage and _the
environmental acceptablllgg of each should be broadly considered. For the chosen routing,
mlthatlon options” should he carefully considered” to reduce the net impact of the
devélopment scheme. To.achieve enviranmental Protectlon, the promoter should seek any
bylaws necessary. In.addition to_the barrage itself, the siting of access roads, storage and
waste disposal facilities used during constriiction and thereafter should be considered.

6.1 Water quality

During construction, appropriate. measures _&e. . Bundin?) must be taken to prevent
pollution from runoft and'spillage’s from the s e(qs) of operations.

In order to achieve the water quality standards stipulated by the NRA for both the
Impoundment and downstream of the barr,ag? structure, a number of measures may have to_
be taken Dy the. developer.- These-could include: the divefsioh “or improved tredtment of
effluent discharges; the reprofilir.g of the channel Dottom, facilities for the automatic
flushing of the 1mpoundment and/or automated artificial aeration and circulation to prevent

the formation of a stratified bottom Ia?/er of deoxygenated water, and algal skimmers
where algal blooms are predicted to develop.

It will be the responsibility of the developer/promoter to _can)(' out post-construction
monitoring in order to demonstrate achievement of water quality standards.

6.2 Fisheries, conservation, recreation and navigation

6.2.1 Fisheries

Construction activity that interrupts the passage of fish, if unavoidable, should be phased to
periods when the mpacts on migratory fish are minimal. In operation, there almost
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certainly will be a requirement for a fish pass to enable the passage of migratory fish. The
design 0f the ﬂass will be subject to approval from the Ministry of Agriculturé, Fisheries
and Food or the Welsh Office, who arg likely to liaise closely with the NRA. It should be
noted that fish passes have a poor efficiency, different species require different types of
P_asses, and attraction_ of fish to the pass is Crucial. The operation of the barrage and the
ish pass should cansider the seasonal and diurnal migration patterns of every mlgratmg
species and the influence of flow, temperature and salinity on fish movement Pre- an
Bost-scheme monitoring by the developer will be required to demonstrate the impact of the
arrage. Where detrimental impacts are demonstrated, measures such as fish pass
modification, trapping and relocating fish, and fish stocking may e required

Where the creation of an impoundment results in changes in suitable freshwater fish
communities due fo alteration of the habitat (e.%. the creation of a still water from a river
or_estuar%/q), stocking with suitable fish species should occur where stocks do not currendy
exist to maximise the [Potentla_l of the fishery, providing_ there are no Impacts on other
fisheries (e.g. predation on mlgrator fisheriés). Habitat"improvement medsures, such as
th,(idll_nfstal ation' of artificial reefs and shallow ‘weeded areas may benefit fish and other
wildlife.

The siting and operation of the barrage should attempt to minimise downstream impacts on
estuarine-and marine fish. Any abstraction intakes and turbines should be suitably screened
to minimise damage to fish.

6.2.2 Conservation

Conservation measures muf;ht include the creation of artificial tidal lagoons, scrapes,
islands, reed, beds, areas of variable depth and other habitats. Such habitats shoula be
designed primarily for the species likely to be displaced by barrage construction, e, a tidal
lagoon for wading birds, but_should also be considered to enhance newly created” habitats
stich_as a freshwater lake. The operation of the barrage should consider the needs of
existing and artificially created habitats, For instance, there may be possibilities to simulate
naturaf tidal reglmes Wwith respect to salinity and inundation patterns for tidal barrages, and
i marginal,reed beds are planted to enhance a freshwater impoundment, drawdown should
be minimised Disturbance caused b)é barrage construction and operation should be
minimised (particularly with respect to oreeding, feeding or rogsting birds). The relocation
of sessile species should be consicered where damage is'inevitable,

The barrage development should retain natural features such as trees and grassland, where
possible, and even manmade features such as buildings where these are of Importance, e.g.
as hat roosts. If possible, riparian areas should be maintained with a minimum wiath aid
?ﬁgadg/reel% p?rlr?gﬁltng and landscaping should be considered, particularly in areas affected by

Sites of archaeological and other interest should be preserved in situ, where feasible, with
the provision of facilities for visitors. However, relocation may need to be considered.
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6.2.3 Recreation and amenity

The recreation and amenity value of the barrage may be heightened by adequate access and
the provision of features for particular users (e.g. ramps and pontoons for sailing, 'pegs' for
angling, hides for bird watching).

6.2.4 Navigation

Construction works should try to minimise impacts on navigation, minimising disruption in
busy periods, such as the summer, and maintaining access through the barrage where
possible, particularly for commercial boats. Adequate locking facilities should be installed
for navigation past the barrage, and charges for the use of these should be affordable. The
maintenance of navigation channels should be improved, or at least not adversely affected.

6.3 Water resources
Residual flows will be important for the fish pass, ecological and other identified needs.

A staged increase in water levels may be necessary to enable assessment of groundwater
levels and quality. Adjusting operating water levels in the barrage may reduce groundwater
influx. Contingency measures agreed with the NRA should be established to counter
problems arising from rising groundwater levels, such as from contaminated land. Staged
increases in water level will, however, have impacts on the efficacy of a fish pass, if
installed, and fishery needs must be taken into account. There will be a need to budget
water requirements in the worst case scenario to protect fish pass operation and
downstream effluent dilution, including allowance for maximum possible lock usage etc.

6.4 Flood defence

The impacts to flood defence may be influenced by barrage design, principally height, and
operating procedures. For example, flood risks may be reduced by discharges from the
impoundment in anticipation of high river flows. Operating agreements covering the
routine operation and maintenance for the barrage should be drawn up including
emergency requirements such as flood warning and systems to respond to events of major
flooding. Dredging may be used to maintain the capacity of the impoundment._Where.land—
drainage is impaired by higher .water Jevels,— pumping-scheme’s'may be of use. Erosion
—mprotection'measures may reduce bank erosion resulting from barrage construction.

7.  Baseline surveys

The promoter should ensure that the characteristics of the area of the development are
ascertained and sensitive aress identified, such as:

 bird feeding or roosting areas
» migratory fish movement pattermns
 fish nursery areas

 invertebrate surveys
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» saltmarshes

« fish migration routes

* rivers and river corridors of high ecological or amenity value
* rivers supporting valuable fisheries

» contaminated land likely to lead to polluting runoff

 wvulnerable/important aquifers as outlined in the NRA's Policy and practicefor the
protection ofgroundwater (NRA 1992).

The characterisation should be conducted by a review of information currently held by
competent authorities and surveys conducted or commissioned by the promoters. The
surveys should be appropriate with respect to timing, timescale and methods used.

The surveys required are case-specific but are likely to include surveys of water quality,
river and tidal flows, groundwater levels, fisheries, aquatic biology, river corridors,
recreational use, buildings, physiographic and geological features, sites and objects of
archaeological or historic interest and the general landscape.

The impacts of the barrage on dynamic systems, e.g. water quality and algal growth,
should be modelled where possible. Mathematical models should be produced to predict
the conditions following impoundment for a variety of water quality parameters, and for
any other parameters identified as a potential problem. For some parameters, models will
be required for pre-barrage as well as post-barrage conditions in order to fully calibrate and
validate models prior to barrage construction. The models developed should be subject to
sensitivity analysis.

River flows and tidal conditions should be characterised, with consideration of extreme
events (in isolation and combination) and rising sea levels. The data collated should form
the basis for models to assess drainage patterns and flood risk.

Detailed geological and hydrological studies should be undertaken to ascertain baseline
groundwater conditions and enable the prediction of impacts of barrage construction.
Existing data should be collated and evaluated and monitoring boreholes drilled to measure
groundwater levels. Test pumping may be required to evaluate aquifer properties. The
location of contaminated land needs to be identified This includes land currently or
previously used in connection with activities such as coal, gas manufacture, landfill sites,
chemical production and heavy industry. Monitoring around these sites will be required
particularly in association with staged increase in impoundment water levels.

The levels of fish stocks and their exploitation should be assessed. The normal patterns of
migration of migratory stocks should be established before impoundment.

Detailed surveys of affected habitats should be conducted to identify the distribution and
abundance of aquatic and riparian species affected by the construction and operation of the
barrage. The national rarity of the species found should be assessed.
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8.  Monitoring and audit

Monitoring data should be provided to the NRA'’s specification, with the design of
monitoring programmes being relevant to predicted impacts and any remedial or mitigation
works. For example, the monitoring of groundwater levels and quality associated with a
staged increase in water levels may be required, along with more long-term monitoring.
Water quality within an impoundment should be regularly monitored, with automatic
monitoring installed for some parameters, particularly dissolved oxygen. Water levels
should be continuously monitored both within the impoundment and in rivers upstream to
aid flood control procedures. The migration pattern and abundance of migratory fish
stocks should be monitored following impoundment

9.  General guidance

It should be stressed that the NRA will require that the responsibilities of the management
of the barrage and impoundment are clearly defined (and adequately financed) for all
stages, i.e. before, during and after construction.

References and further guidance
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF FISH
FARMS

1 Introduction

This guidance note seeks to identify the potential impacts of fish farms upon the water
environment. It is intended to act as a fairly detailed general scoping brief to cover the
concerns of the National Rivers Authority (NRA) for the Environmental Assessment (EA)
of fish farm schemes. The NRA has particular interests in fish farm projects due to its
responsibilities for fisheries, water quality, water resources and consenting The NRA are
statutory consultees for developments for the purposes of fish farming. Environmental
studies are likely to be necessary because, as a minimum, certain information will be
required by the NRA before issuing relevant licences etc. The responsibility for such
studies lies with developer and the results should be presented in an appropriate manner to
address the questions raised by the NRA.

Early consultation with the NRA is recommended to enable the identification of
environmental constraints and sensitive areas, thus obviating the need for redesigning and
mitigating avoidable impacts at a later stage. Proper justification will be required for any
conclusions and access may be required to the raw data to examine particular issues in

more detalil.
2. Development Control

Fish farms may be either land-based or offshore developments. Land-based developments
(and cages in freshwater lakes) require planning permission within the Town and Country
Planning framework. Offshore farms do not require planning permission as such, but a
licence granted by the Crown Estate Commissioners, who manage the sea bed below the
low water mark, is required for the installation of fish or shellfish rearing facilities.

Crayfish farming is likely to be the subject of increasing regulation, particularly with
respect to the control of escapement of non-native farmed species and the containment of
disease (see Section 5.4). MAFF controls place restrictions on the permitted locality of
crayfish farms, which require licences from MAFF. Crayfish farms are banned in rivers
where native crayfish predominate. This is in connection with recent E C legislation,, which
requires-the establishment of—prctected'areas for the native crayfish Austropotamobius

pallipes.
3. Environmental Assessment

For land-based salmon farming, an EA may be required under SI 1988 N ¢ 1199 The Town
and Country Planning (Assessment of Environmental Effects) Regulations 1988. "Salmon
hatchery" and "installation for the rearing of salmon” are listed on Schedule 2, i.e. those
projects which "are likely to have significant effects on the environment by virtue of factors
such as their nature, size or location". A Department of the Environment/Welsh Office
circular (DoE 15/88, WO 23/88) and guidance (DoE/WO 1989) suggests a threshold of
annual production of 100 tonnes of fish a year, below which an EA should not normally be
required. However, the significance of a project will depend very much on its location and
an EA may well be necessary at lower production levels and where future expansion is

planned.
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Trout, char, coarse fish, crayfish and other land-based Mish” farming activities may be
exempt from EA requirements as only salmon are specified in the regulations. However,
environmental information may be required by those considering the application and the
NRA would strongly recommend an EA.

Offshore fish farm developments are subject to the Environmental Assessment (Salmon
Farming in Marine Waters) Regulations 1988 (SI N- 1218), under which the Crown Estate
Commissioners will consider an environmental statement from the developer, and
comments from consultees and the public, before granting a lease where the development
may have significant environmental effects.

4. NRA licences

In order to operate a fish farm, a combination of the following licences and consents will
be required from the NRA.

i. Discharge consent - for discharges to inland and coastal surface waters. This includes
discharges from caged fish farms.

ii. Abstraction/impounding licence - the Water Act 1989 removed the agricultural
exemption for all abstractions in excess of 20m3day. A licence is also required for
impounding.

iii. Land drainage consent - will be required for any works on the bed and banks of a
river or construction of any structure likely to impede the flow.

Land drainage and impounding licences must be obtained in advance of any construction,
regardless of whether planning permission has been granted. Permission to discharge must
be obtained prior to operation.

5. Major Potential impacts

The high water quality requirements of fish farms often results in their siting on sensitive
watercourses and in sensitive areas, thus amplifying their potential effects upon the
environment. Impacts will occur largely in operation, but construction activity such as the
excavation of ponds, installation of tanks, raceways, screens and other farm construction
may have a variety of impacts, including land take, pollution of watercourses, disturbance
of sensitive species and damage to archaeological interests. Further NRA guidance should
be referred to for the impacts of general construction activity.

The following sections concentrate on operational impacts.
5.1 Water quality

Fish farm activities may affect a variety of water quality determinands. The NRA will
impose a discharge consent to adequately protect receiving water courses. Key aspects of
water quality that may be affected by fish farms include levels of nutrients, oxygen,
ammonia, other chemicals and temperature.

Nutrient enrichment - The leaching of inorganic nutrients from solid wastes and soluble
nitrogenous fish excretion may cause eutrophication of receiving waters. Resulting algal
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blooms can be toxic to fish, and may be unsightly. Phosphorus is usually the nutrient
limiting algal (and other plant) production in freshwaters, and nitrogen in marine waters.
Other than causing algal blooms, nutrient enrichment may lead to changes in macrophyte
communities, with excessive growth of some species. Nutrient-stimulated algal and plant
growth may affect dissolved oxygen levels through respiration and decay.

Oxygen depletion - Direct oxygen depletion will be caused by fish respiration. Indirect
depletion will result from the degradation of inorganic and organic wastes (which combine
to give a biochemical oxygen demand or BOD). Low oxygen levels in the fish farm and
receiving waters may result in the death of fish and other aquatic life.

Ammonia - Ammonia may result from excretion by fish, or the breakdown of waste
products. High ammonia levels may be toxic to aquatic life, particularly fish. In addition,
ammonia may also contribute to eutrophication, where nitrogen is the limiting nutrient

Suspended solids - Solids may arise from waste food, faeces and disturbance of pond/tank
sediments. High levels of suspended solids may cause direct damage to aquatic life, indirect
damage through light attenuation, and may have an adverse aesthetic impact. Settlement of
solids may cause smothering effects and change the nature of sediments. Settlement of
solids may reduce the survival of eggs of gravel spawning fish, such as salmon and trout in
streams, and whitefish (e.g. vendace) in lakes. The decay of solids may lead to low oxygen
conditions in the sediment and overlying water, affecting benthic organisms and leading to
the release of certain chemicals, including nutrients. Sediments may act as a significant
source of nutrients in eutrophication.

Temperature — The temperature of fish farm effluent may be at variance with that of
receiving waters, and have sublethal impacts as a result. Growth rates and the duration of
embryonic development may be altered.

Other chemicals - There are three principal sources of chemical pollution from
aquaculture:

» components of fish foods which are not assimilated by the fish;
» chemicals used for disease prevention or for the treatment of fish; and .

« disinfectants and chemicals used as antifoulants.

The use of antibiotics, malachite green, formaldehyde and (in the marine context)
treatments containing dichlorvos (e.g. Nuvan, Aquaguard) is of concern. Recently, the
unapproved use of ivermectin has also been of particular concern.

Disease organisms —Disease and parasitic organisms may pass out from the fish farm with
the discharge and infect wild populations. The spread of crayfish plague from crayfish
farms to native stocks is a particular concern. The burial of diseased or other carcasses
may be a source of further infection and contaminate groundwater with bacteria and

organic material.
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5.2 Water resources

Although the use of water by fish farms is generally non-consumptive, i.e. the volume of
water from a river abstracted closely matches that discharged, there may be a section of
river between intake and discharge affected by a reduced flow. The abstraction licence
granted in association with a fish farm may contain a residual flow condition in order to
protect the reach of river between abstraction and discharge points. In addition, the
cumulative effects of several fish farms in a catchment may limit the available resource to
other users. Where fish farms use groundwater supplies, abstraction may be a contentious
issue, with the possible impact of falls in water table level.

5.3 Conservation and wildlife

A variety of impacts on conservation and wildlife may occur as a result of water quality
changes as indicated above. For example: a loss of aquatic plant diversity may result from
nutrient enrichment favouring faster growing aquatic plant species; eutrophication and
algal growths may lead to adverse conditions for a variety of species; chemicals,
temperature changes, ammonia, reduced dissolved oxygen and smothering may all affect
aquatic fauna. Low flows between intake and discharge points create unfavourable
conditions. In addition, disturbance of natural habitat and predator control methods may
affect mammal and bird populations.

5.4 Fisheries

In addition to the effects on fisheries arising from changes in water quality, there may be
the following impacts.

Escaped fish - Fish escaping from fish farms pose a threat to wild populations via
competition for food and breeding sites, predation, genetic contamination and the transfer
of disease. Escaped fish may be less valued by anglers than more natural stocks as escapees
may be non-indigenous species such as rainbow trout and/or easier to catch, and thus
angling quality may be reduced.

Similarly, crayfish escaping into the wild may become established, upsetting existing
ecosystems and competing wirh (and predating upon) the indigenous and legally protected
native crayfish, A. pallipes. In addition, non-native species (particularly signal crayfish,
Pastifastacus leniuscuius) can carry crayfish plague, a disease which has decimated many
wild crayfish populations. It is now an offence under Section 9 of the Wildlife and
Countryside Act 1981 to release, or allow to escape, three non-native species, the signal,
noble (Astacus astacus) and narrow-clawed or Turkish (Astacus leptodactylus) crayfish.
Non-native crayfish may also be a nuisance to anglers, the crayfish taking bait before target
(fish) species, and cause damage to river/canal banks.

Depleted or diverted flow -Abstraction from a river may result in a significantly depleted
flow, which may present a barrier to migrating fish, render sites unsuitable for spawning
and may exacerbate water quality problems. The use of a weir to divert flow into the farm
may present a further barrier to fish migrating upstream. Diversion of water from ariver
through a fish farm with insufficiem screening can have serious implications for native fish,
particularly smolts migrating downstream through the farm.
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5.5 Recreation and amenity

Aesthetic effects may arise from the visual impact of fish farm buildings on the banks of
scenic rivers, reduction in water quality, and eutrophication. Fresh and marine water cages
will similarly have a visual impact and may hinder sailing and other water sports, and may
also occupy prime anchorage sites. Reductions in river flow may affect recreation and

navigation on some rivers.

The quality of angling may be affected by impacts on native stocks and the presence of
escapees.

6.  Mitigation measures

There are many technological innovations which can be used to minimise the
environmental impacts of aquaculture. At the design stage, the basic design criteria can be
adapted to be more sensitive to the environment For instance, dual drainage arrangements
can be incorporated to allow therapeutic/other chemical treatment processes to be isolated
from the main effluents and held for separate treatment etc. During operations,
technological waste control measures may be incorporated. The timing of fish migration
should be considered when planning the operating regime of a fish farm. Fish farmers
should follow the Codes of Practice from the British Trout Association, which was agreed
with the NRA and contains more detailed mitigation measures.

6.1 Basic design criteria

The distance between intake and discharge should be minimised so that as little river
habitat as possible is subjected to reduced flow.

The adoption of multiple outlets should be avoided so as to reduce the monitoring
workload.

To reduce the risk of entrapment of migrating fish, the following are recommended:

 intakes should not be located clos; to impounding structures as salmonids and cyprinids
aggregate immediately up.or downstream.of such structures;——— - ——————-

» screens of small aperture should be installed and maintained on inlet and outlet channels;
and

» where possible, inlet channels should incorporate an unobstructed route back to the
river.

Solomon (1992) provides guidance on the design of screens for intakes and outfalls.

Ponds, tanks or cages should be suitably designed and adequately screened to prevent the
escape of fish. Crayfish are particularly adept at escaping and suitable measures should be
adopted, such using smooth surfaced materials for pond walls, having the water supply
falling through pipes and fencing with overhanging tips. There should be no direct outfall
to watercourses. In general, specialist advice should be sought. The design of cages, tanks
and ponds should be ensure adequate protection from predators (e.g. netting) and thus
obviate the temptation to use more drastic (and generally illegal) control measures.
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Angling and other recreational facilities may be provided at the fish farm.
6.2 Waste minimisation

Food pellets with lower settling velocities should be used, where appropriate, to give fish
more time to consume the food before it settles out as waste. Fish should not be over fed.
In addition, pellets with a reduced phosphorus content should be used to reduce the risk of
eutrophication of freshwaters.

Settling devices (e.g. settling ponds, swirl concentrators and triangle filters) should be used
to reduce concentrations of solids in suspension. The cleaning out of ponds and other
control devices should be done with care to avoid discharges of high suspended solid
loads. The disposal of solids should be by an approved method. Where space provides,
reed bed treatment may be considered to remove solids and nutrients, and potentially add
to the conservation value of the site.

Filtration using a gravel substrate may remove ammonia. Widespread use of recirculation
in conjunction with biological filtration of the final effluent will produce a cleaner effluent
and reduce water demand. Farms using heated water may reduce the risk of environmental
damage by using heat conservation methods and heat exchangers.

6.3 Operational aspects

Farms should be stocked with fish and crayfish from parasite and disease—free sources. The
use of sterile fish (triploids) is the only sure way to prevent genetic contamination or the
introduction of non-indigenous species, although the adoption of vandal proof screens
would ameliorate the problem. Restocking should involve fish derived from local gene
pools.

The use of cleaner wrasse should be considered as an alternative to chemical treatment to
prevent sea lice. Where chemicals are used (e.g. Nuvan), treatment should be restricted to
enclosed treatment baths or incorporation into fish diets.

The timing of operations should be phased such that peak water demand (and hence risk of
entrapment) avoid periods of the peak movement of migratory fish.

Fish carcasses and other wastes should be safely disposed of, away from watercourses.
Composting using recent technologies should be considered.

7. Baseline surveys

Detailed information is likely to be required to determine the impact of the fish farm upon
the aquatic environment The following surveys are likely to be recommended (depending
on the sensitivity of the location).

1) Land-based farms

 river corridor survey including information on local statutory/non-statutory
conservation sites and species

« sediment and water quality assessment
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benthic assessment of flora, fauna and physical features

monitoring of flow rates and dispersion potential of the river

fish population surveys

e aguatic invertebrate survey,
i) Caged units

» current modelling
 ecological survey

Details of baseline survey work should be discussed with the NRA as soon as possible as
parameters are likely to be diumally and seasonally variable.

8. Monitoring and audit

An appropriate monitoring strategy should be developed on the basis of baseline
information and potential impacts. Fish farm operators should monitor discharges for
compliance with consent conditions (as will be practiced by the NRA) and to assess the
performance of fish farm design and treatment processes. There will be a requirement for
the abstractor to measure the volume of water taken.

9.  General guidance and references

There should be a limit to the number of fish farms on any stretch of river. Cumulative
effects, if more than one farm is present, should be taken into consideration.

Serious consideration should be given to prohibiting further development in salt or
freshwater bodies with a low dispersion potential and/or limited flushing.

The nature of pollutants in discharges from land-based farms and the formaJ controls
exercised by the NRA are described in more detail in . Effluent treatment options are
discussed in Cripps and Kelly (1994). Marine fish farms occur more frequently in Scotland.
The-Crown-Estate- Commissioners have—produced guidance-(CEC 1989)-on~the siting—and-
design of marine fish farms in Scotland, and an updated document is expected from the
Scottish Office. The Crown Estate Commissioners have also commissioned a report
(Cobham Resource Consultants 1987) along with a number of other bodies into the
environmental impacts, particularly landscape effects, in Scotland.

Cobham Resource Consultants (1987) An Environmental Assessment of Fish Farms.
Countryside Commission for Scotland/Crown Estate Commissioners/Highlands and Islands
Development Board/Scottish Salmon Growers’ Association.

Cripps, S.J. and Kelly, L.A. (1994) Effluent treatment to meet discharge consents. In
Proceedings of the British Trout Farming Conference, Sparsholt 1994, ed. S. Leonard.
Sparsholt College, Hampshire.
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Crown Estate Commissioners (1989) Marine Fish Farming in Scotland. Guidelines on
siting procedures and principles. Crown Estate, Edinburgh.

Department of the Environment/Welsh Office (1989) Environmental Assessment. A guide
to procedures. HMSO, London.

Edmunds (1994) In Proceedings of the British Trout Farming Conference, Sparsholt 1994,
ed. S. Leonard. Sparsholt College, Hampshire.

Institute of Aquaculture (1990) Fish Farming and the Scottish Freshwater Environment.
Nature Conservancy Council, Edinburgh.

Solomon, D.J. (1992) Diversion and Entrapment of Fish at Water Intakes and Outfalls.
NRA R&D Report 1, HMSO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
PIPELINES

1 Introduction

This guidance note seeks to identify the potential impacts of pipelines upon the water
environment. It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) with respect to the environmental
impacts of pipeline schemes. The potential impacts of pipelines are of interest to the NRA
because of the authority's general environmental responsibilities. Early consultation with
the NRA, particularly on the proposed routing of the pipeline will help to identify any
environmental constraints and sensitive areas which may or should be avoided, thus
obviating the need for redesigning and mitigating avoidable impacts at a later stage.
Examples of sensitive areas include river corridors of high ecological or amenity value,
sites of archaeological interest, upland areas of catchments with particular sensitivities, and
areas in which the groundwater is vulnerable to contamination (the principles of aquifer
wvulnerability are outlined in the NRA's Policy and practice for the protection of
groundwater (NRA 1992). Locations in which pipeline construction could add to pollution
risk include contaminated land, waste disposal areas, etc.

Legislation may require that a Environmental Assessment is carried out for proposed
pipelines. The responsibility for this assessment lies with the developer. It is advantageous
to conduct the EA in advance of the design phase to enable proper consideration of
alternatives. The EA’s conclusions, generally presented in an Environmental Statement
(ES) require proper justification and the raw data should be accessible. Where an EA is not
necessarily required, the NRA may still require certain environmental information in
connection with NRA licences or consents.

The Department of Trade and Industry have published comprehensive guidelines for the
environmental assessment of cross—country pipelines (DTI 1992) which are generally
relevant to most pipeline schemes, but are particularly targeted at schemes falling under the
Pipe-lines Act 1962. This note also predominantly deals with overland pipelines; a
guidance note on long sea outfalls should be referred to for guidance on offshore pipelines.

2.  Development control

The planning and construction of pipelines fall under the Town and Country Planning
framework with the construction of some pipelines being permitted development under the
Town and Country Planning (General Permitted Development) Order 1995. Pipeline
construction may also come under a number of Acts, such as:

» The Pipe-line Act 1962 —various cross—country and local pipelines, e.g. oil pipelines;

Land Power (Defence) Act 1958 —Government pipelines;

» Factories Act 1961 —factory pipelines;

Mines and Quarries Act 1954 —mine and quarry pipelines;

Gas Act 1986 —gas pipelines; and
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e Water Industry Act 1991 -water pipelines and sewers.
3. Environmental Assessment

Under the EC Directive 85/337/EEC "oil and gas pipeline installations"” are listed as Annex
Il projects requiring Environmental Assessment when significant environmental impacts are
anticipated. These requirements are set out in The Electricity and Pipe-line Works 1990
(Assessment of Environmental Effect) Regulations (SI. 1190 442). Under these
Regulations the Secretary of State decides the need for an Environmental Assessment
Water pipelines, as long distance aqueducts, are also Annex Il projects and may require
EA the Town and Country Planning (Assessment of Environmental Effects) Regulations
1988 (SI No. 1199). Guidance on the need for EA for long distance aqueducts in the
context of permitted development is given in Department o f the Environment Circular 3/95
(Welsh Office 12/95).

In instances where there is not be a statutory requirement for EA, it may represent the
most efficient process by which to take into account expected environmental impacts.

4. NRA licences

The NRA are the licensing body for a variety of licences and consents.

i. Land drainage consent -for any works on the bed and banks of a river or construction
of any structure likely to impede the flow.

ii. Discharge consent - for discharges to "controlled waters", i.e. groundwaters, inland
and coastal surface waters. Therefore, consent may be required for the disposal of
runoff and the discharge of water from dewatering operations and that used in pipe
testing or sterilisation. Consents apply to both direct and indirect (i.e. after treatment)
discharges to a watercourse.

iii. Abstraction licence * may be required for any pumping or lowering of the water table.

With respect to pipelines, land drainage consents are likely to be the most relevant. These
must be obtained in advance of any construction, regardless of whether planning
permission has been granted.

5. Major/potential impacts upon the aquatic environment

In most cases, the majority of potential impacts will occur in the construction, rather than
during operational use of a pipeline. Exceptions will be where major leakage and/or
pipeline failure occurs, potentially causing serious long—term impacts.

5.1 Construction impacts

Construction impacts will include those arising from the preparation of the working
(pipeline and access) areas, trench digging and the general operation of machinery and
vehicles. Impacts may be particularly significant at river crossings.

Preparation of the working area and excavation of the pipeline trench - This may
result in damage to the site flora from direct damage and through compaction and other
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physical disruption of the soil. In addition, the temporary disposal of excavated soil may
extend the area affected. There may be a loss of bank stability from bankside operations.
Fauna may be affected that are dependent on trees and other vegetation, e.g. birds and bats
may utilise trees as nesting or roosting sites. Bankside trees may also be used as habitat by
otters and may also provide shade for rivers; tree loss may result in significantly increased
river temperatures and plant or algal growth.

Increased runoff resulting from soil compaction, vegetation losses and channelling of water
through trenches may result in increased river flows and therefore flood risk. In addition,
groundwater may be affected by reduced infiltration of precipitation. Dewatering of
excavated trenches may lead to localised lowering of the water table, affecting wetland
sites and localised water resources. The discharge of water from dewatering operations
may lead to direct pollution of watercourses. Runoff and soil disturbance may lead to saill
erosion with subsequent pollution from raised levels of suspended solids, decreasing water
guality. Pollution by suspended material may have effects on sensitive aquatic life from
abrasion or more rapid attenuation of light in turbid water. In addition, sedimentation in
rivers may affect substrate characteristics for aquatic flora and fauna, and reduce the
guality of gravels for fish spawning, particularly trout and salmon. Reduced fish stocks will
affect angling opportunities for such stocks. Angling, recreation and navigation may also
be impaired by construction activities, e.g. at river banksides and crossings.

Machinery and vehicles - The general operation of machinery and vehicles may
contribute to problems of soil compaction and soil instability. Leaking or spilled fuel and
oil from stores, vehicles or machinery may contaminate both groundwater and surface

waters.

River crossings - At river crossings the use of machinery on the river bed itself or banks
may result in the loss of aquatic flora and fauna from physical damage and also through
water pollution such as high concentrations of suspended sediments (with subsequent
sedimentation) and from oil or fuel spills. The use of construction materials such as cement
near to watercourses may also lead to pollution. Machinery and construction materials in
the watercourse may also represent a barrier to migrating fish. Temporary' structures and
machinery in the river channel may also cause changes to flow patterns, leading to changes
to channel geomorphology and loss of river substrates.

General construction activity may disturb aquatic wildlife disrupting feeding and/or
reproduction. Recreational use of watercourses, angling and navigation may be particularly
affected by disruption and loss of access at river crossings.

Certain archaeological features, e.g. those arising from ancient fords, mills and bridges,
may be particularly threatened by river crossings.

5.2 End state/Operational impacts

End state impacts will arise from the routing of the pipeline, maintenance requirements and
from any failure and leakage from the pipeline. The general ecological impacts from
construction itself will usually be fairly temporary.

Pipeline routing - Where the pipeline crosses a river bed pipeline structure and other
alterations to the stream bed may increase hydraulic roughness or otherwise increase flood
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risk. Again, changes to flow patterns may lead to changes in channel geomorphology,
leading to upstream deposition and siltation, disturbance to bed form (i.e. pools, riffles
etc.), loss of habitat and decreased channel stability.

Pipelines crossing over and above a river will generally be very noticeable, affecting
amenity/landscape value; they may also increase flood risk and possibly affect navigation
and angling interests. Overground pipelines, particularly along watercourses will have
further visual impacts and will develop a localised flora along the pipeline route.

Pipeline passing underground may affect movement of groundwater, possibly blocking
flow across the pipeline and channelling flow along it. Where the pipeline channels flow, it
may act as a drain, thus dewatering wetlands and other habitats dependent on water table
levels.

Pipeline maintenance -The installation of access provisions to the pipeline may result in
the permanent loss of habitat along the access route. The use of access may have
occasional impacts of disturbance to wildlife, trampling of plants etc. The use of herbicides,
both in construction and routine maintenance may lead to pollution of groundwater or
surface waters.

Pipeline failure - Depending on the substance carried, extent and location of failure, a
pipeline failure causing leakage may cause significant pollution of groundwater and /or
surface waters, with corresponding effects on water resources, losses of invertebrates,
plants and fish, angling, recreation and amenity etc.

6. Mitigation measures

Careful planning and design, combined with the use of sympathetic construction techniques
and reinstatement, can generally minimise the environmental impacts of pipelines. Routing
and other mitigation measures are discussed below.

Routing - Alternative routing of pipelines should be considered (particularly to avoid
sensitive areas) with respect to acceptability on environmental grounds. For instance, the
NRA will object to oil pipelines for the strategic transfer of hydrocarbons in areas with
more vulnerable aquifers. The siting of access roads, storage tanks and waste disposal
facilities used during construction should also be considered. At an early stage in the
planning process land-use mapping should be carried out, including identification of
architectural, Sites of Special Scientific Interest (SSSIs) and other nature conservation
sites. This will enable timely re-routing, or early consideration of suitable mitigation
measures should re-routing not be feasible, whilst the project is still at an desk study stage
-thus avoiding costly alterations and/or delays later.

The NRA will be particularly interested in the following factors in the choice of pipeline
route:

e watercourses;
» aquifer vulnerability and proximity to potable supplies;

 areas of archaeological or cultural interest in the floodplain;
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 areas of (aquatic) conservation interest; and

« aress of landscape or amenity importance in the floodplain.

The depth of pipelines may also be an important factor. Pipelines in contact with
groundwater (e.g. at or below the water table) may directly affect groundwater quality.
Also, pipeline material may degrade more rapidiy from such contact, e.g. through
corrosion.

The DTI (1992) discuss the wider variety of factors which may need to be considered
when designing and choosing a route for a pipeline (such as development plans, population
density, topography, geology, buildings, roads, railways, and other pipelines).

Damage to plants and habitats -Damage to plants and wildlife habitats can be minimised
by restricting the working width of pipelaying operations, trenches, access roads etc.
Damaged habitats should be restored to their former soil profiles and reseeded (using seeds
from the original, disturbed vegetation or vegetative fragments). Grazing animals should
be excluded during restoration. Reinstatement of wetlands is complex and therefore early
consultation with the NRA is recommended so that the best available and practical
methods are employed. Alongside rivers the NRA may seek opportunities to design in
habitat enhancement

The need for felling of mature trees should be avoided by route planning and tunnelling
under such trees.

General disturbance to wildlife will be reduced by the carefully timing of operations.
Appropriate phasing and timing of construction work to avoid sensitive times will reduce
the environmental impacts. The most appropriate timing will depend on the wildlife at risk
A sensitive time for many bird populations will be the breeding season in spring/summer.
For others, winter concentrations of migratory birds may be the sensitive period. Trout and
salmon spawn in the autumn, but coarse fish in the spring/summer. Extensive maintenance
works should also avoid sensitive periods.

Noise should be minimised by careful selection and use of machinery and also by the use of
baffles or screens, where appropriate. .Dust-generation-should"also'be- minimised,
—particulariy near’sensitive vegetation and watercourses.

River crossings mRiver crossings should not be made immediately upstream of abstraction
points or ecologically sensitive waters to avoid damage from construction or from pipeline
failure. Non-invasive methods (e.g. thrust boring) are preferred. (The increased cost of the
thrust boring technique is offset by the decreased risk of pollution, increased speed of
operation and reduced likelihood of weather impacting). The fluming of rivers and streams
may avoid interruption of the watercourse and may help to minimise the occurrence of
suspended solids. Disturbance of river beds and banks should be minimised and care taken
with the handling of cement and concrete near watercourses.

Care should also be taken when crossing other linear habitats, such as hedges and ditches,
which may act as wildlife coiridors in a similar manner to rivers.
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Access - Access routes to construct the pipeline should be via suitable existing roads,
where possible. Where new access routes are required these should generally be
temporary, avoid riparian zones, minimise erosion and if necessary use appropriate
construction materials. Special provisions may be required where habitats need to be
protected. For example, if a wetland needs to be crossed, bog mats could be employed
Where unavoidable, culverts should be designed so as not to disrupt fish movement.
Disruption to public accessibility should be mitigated for by the construction of gates,
bridges or stiles, or arrangements for alternative access to be made. Disruption should
avoid peak periods of recreational activity, e.g. angling, navigation.

Soils - Topsoil and subsoil should be carefully removed and stored separately so that
reinstatement of soils can be carried out properly. Stockpiles should be protected (e.g.
covered with sheeting) to minimise silt runoff and settlement facilities may be required for
such runoff. Subsoil may need to be ripped prior to the spreading of topsoil. Compaction,
may be reduced by restricting traffic movement and the use of protective boarding and low
ground pressure machinery. Compaction may be reduced by minimising operations in wet
periods and winter, working on wet soils. Mixing unlike soil materials should be avoided
Permanent disposal of spoil, when required, should be off-site.

Operations close to rivers should be properly engineered to avoid affecting the stability and
long term performance of river banks and flood defences.

Storage of on-site equipment - On-site equipment and materials including fuel and oil,
should be carefully stored. Proper bunding should be provided for fuel tanks, away from
water (preferably off-site) and locked when unattended. Bunds should be constructed such
that all openings and fuel pipes are within the bund walls and that the bund itself has an
adequate capacity. Drip trays should be placed under stationary machinery to collect oil
and grease. NRA Pollution Prevention Guidelines give detailed advice on the design of
storage facilities.

Site and trench drainage - Drains from access routes and construction areas should be
designed to drain road areas only and to discharge to buffer areas (areas of land around
watercourses that are unaffected directly by the development) where drainage water is
likely to contain high sediment loads. Oil separators (interceptors), silt traps, wet balancing
ponds, open ditches, and the use of coagulants should be also be considered, where
appropriate, to reduce water quality impacts. Soakaways may be useful, although NRA
guidance should be sought on design as their use as they may increase groundwater quality
impacts. If necessary’, header drains should be used and water stops installed in trenches.
Stops will certainly be required to prevent the course of the completed pipeline acting as a
drain and thus dewatering wetlands.

Field drains and ditches -These should be identified and carefully reinstated to prevent
flooding and maintain the character of the landscape.

Archaeological sites and sites of other interest - These should be preserved in situ,
where feasible, with the provision of facilities for visitors if appropriate. Relocation should
be considered where damage is unavoidable.
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Pesticides —The use of pesticides should follow relevant guidance, e.g. NRA (1995) for
the use of herbicides near watercourses.

Pipeline testing - Testing requirements should be carefully considered, particularly with
respect to the rimes, points and rates that water can be drawn off or discharged for
hydrostatic testing. Due to the higher risk of failure during precommissioning testing, no
pipeline should be tested with liquid product - water should be used (if appropriate).
Approval to dispose of test water is normally required from the NRA, particularly if
inhibitors or biocides have been added to the test water.

Pipeline failure - Pipelines should be adequately designed, operated and monitored such
that there is only a remote risk of failure. Emergency arrangements, including notification
of the NRA, should be prepared for the unlikely event should it happen. Pipeline failure
could have adverse effects on the surface or groundwater particularly if carrying hazardous
materials it is therefore prudent for routes to avoid sensitive aquatic habitats and aquifer
recharge zones. If air patrols are used for monitoring markers should be positioned to aid
route location and the aircraft should fly at a sufficient height to minimise disturbance to

wildlife.
7.  Baseline surveys

Field surveys should be appropriate with respect to timing, timescale and methods used
and preferably include surveys a; the same time of the season as the proposed construction,
in the year prior to the works.

Field surveys should be sufficient to:
« establish the pre-construcrion (baseline) state of the site;
« aid the identification of construction practices with the least environmental risk;

e determine the best operational conditions for the aquatic environment during
construction, such as water level in wetlands, water flow in rivers and allowable
sediment load or deoxygenation effects on river biota especially fish;

—provide a basis forimmediate” informed aidvice when critical environmental factors
arise during construction; and

« optimise the reinstatement of channels or wetland areas by the appropriate choice or
extent of use of a specific technique.

The surveys required are site specific but are likely to include physical, chemical, and
morphological data on water, soils and topographic features in addition to the species and
numbers of the major organisms present. Important indicator species include flowering
plants, dragonflies, amphibians, reptiles and native and migrant birds. The presence and
habitats of rare species should particularly be identified. Information on fisheries,
recreational use archaeology and the river corridor as a whole will also need to be

collected.
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8. Monitoring and audit

Monitoring that is relevant to the predicted impacts and mitigation measures is
recommended and should not only make use of baseline surveys but also consider further
pre-scheme surveys. Post-scheme monitoring data should be regularly reviewed. The
review or audit should also include, compliance with agreed management practices.

. References

Department of Trade and Industry’ (1992) Guidelines for the Environmental Assessment of
Cross-country Pipelines. HMSO, London.

NRA (1992) Policy and practicefor the protection ofgroundwater. HMSO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF LONG
SEA OUTFALL PROJECTS

1 Introduction

This guidance note seeks to identify the potential impacts of long sea outfalls upon the
water environment. It is intended to form the basis of a fairly detailed scoping brief to
cover the concemns of the National Rivers Authority (NRA) for the Environmental
Assessment (EA) of long sea outfall schemes. The NRA has an interest in such projects in
relation to its duties primarily with respect to water quality but also with respect to
amenity, recreation, conservation, fisheries and flood defence. To be able to adequately
comment on such schemes the NRA would need at least certain environmental information
and preferably a full EA, which the local planning authority may require under planning
legislation. The responsibility for the assessment lies with the promoter/developer of the
scheme. Any conclusions from such an assessment may require proper justification and raw
data should be accessible. There are distinct advantages to conduct an EA in advance with
a proper consideration of alternative treatment/disposal options and outfall routes. Early

NRA involvement will enable the identification of environmental constraints and the
avoidance of sensitive areas, thus obviating the need for redesigning and mitigating
avoidable impacts at a later stage.

Outfalls may be used for the disposal of a variety of wastes including sewage effluents and
industrial discharges. A variety of literature on outfalls is available, particularly with
respect to sewage discharges. Nixon (1990) provided an assessment of the environmental
effects of long sea outfalls based on the findings of a detailed study by Cooper and
Thompson (1989) on two outfalls discharging domestic waste. The studies concluded that
discharges from a properly designed outfall should have a negligible effect on the
environment. Environmentally sensitive outfall design was considered by Neville-Jones and

Dorling (1986). Some of the construction issues are also discussed by CIRIA (1994).

2.  Development control

Development control of headworks and outfall structures.will-generally—fall' under two
different, statutes.—The-Towrrand Country Planning framework applies only to development
above Mean Low Water. Under the Food and Environmental Protection Act (FEPA)
licences are required from the Ministry of Agriculture, Fisheries and Food (MAFF) or the
Welsh Office) for work below Mean High Water Spring.

The construction of long sea outfalls may require an environmental assessment under the
terms of SI 1988/1199, The Town and Country Planning (Assessment of Environmental
Effects) Regulations 1988, if the outfall is considered as part of a waste water treatment
plant, e.g. where there are significant headworks. In addition, long sea outfalls may require
consent from the Ministry of Transpon under the Coast Protection Act 1949.

NRA is a statutory consultee for developments involving sewage, sluny or sludge
treatment or disposal.
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3. NRA licences

A discharge consent is required for the discharge of effluents to coastal waters. Permission
to discharge must be obtained prior to operation of the outfall.

4. Major/Potential impacts

Impacts may occur in both the construction and operation of the outfall. In addition the
decommission of the structure may require consideration.

4.1 Construction impacts
4.1.1 Water quality

Construction operations, including dewatering, may lead to disturbance of sediments and
runoff leading to localised high sediment loads. Oil, fuel, cement and chemicals used in
construction may cause localised water and sediment pollution. In addition, there may be
the mobilisation of other chemicals from contaminated land or sediments into site drainage
water or directly to the sea.

4.1.2 Amenity and Recreation

The construction works may cause visual and obstructive disturbance to the amenity and
recreational use of a site, particularly beaches and associated waters. Noise from pile
driving, pumps and vehicular movements may also disturb users. Severance of amenity
resources may occur across the course of the outfall.

4.1.3 Conservation

The course of the pipe laying works and access roads may pass through sites of
conservation interest, such as sand dunes, saltmarshes and bird roosting or feeding sites.
There may be direct damage of such sites or disturbance through noise and intrusion.
Compaction of coastal margins by heavy machinery may lead to a loss in soil stability and
structure and increased rates of erosion.

4.1.4 Fisheries

Construction operations may interfere with commercial shellfisheries, netting or potting
activities and recreational angling.

415 Flood defence.

There may be a requirement to temporarily breach coastal defences during construction
with an associated loss of protection.

4.2 End state/Operational impacts
4.2.1 Water quality

The receiving waters of the discharge will be the subject of Surface Water Quality
Objectives with associated Environmental or Water Quality Standards which the NRA will

351/7/T G70



Long Sea Outfalls

require to be maintained at all times. More rigorous standards will be applied to waters
designated as bathing beaches (under the EC Directive on bathing water quality
76/160/EEC), shell fisheries (under the EC Directive on the quality required shellfish
waters 79/923/EEC) and 'sensitive’ waters (under the EC Urban Waste Water Treatment
Directive 91/271/EEC). Particularly where the outfall is designed to receive industrial
discharges, standards may be applied with respect to compliance with the Dangerous
Substances Directive (76/464/EEC) and the Titanium Dioxide Directive (78/176/EEC).

For sewage, the major parameters of concern are likely to include the following.

i. Bacteria and viruses - Sewage effluents contain a high level of microbial
contamination of potential risk to human health. The viability of commercial
shellfisheries may be affected by microbial contamination.

ii. Solids - Faecal solids, grease balls, condoms and sanitary towels in a discharge
represent potential aesthetic, amenity and health risk problems. These and other Jlitter’
items may also represent a hazard to wildlife. A localised build up of solids in the
vicinity of the outfall may alter the benthic community.

Hi. Dissolved oxygen demand - Sewage discharges generally have a high biochemical
oxygen demand and may thus cause a depression in dissolved oxygen levels in the
receiving waters with implications for benthic and pelagic organisms.

iv. Ammonia - Sewage discharges generally contain high concentrations of ammonia
with implications for benthic and pelagic organisms. Ammonia also contributes to
nutrient loads.

v. Nutrients - In the marine environment nitrogen (often measured as total inorganic
nitrogen) is usually the nutrient limiting algal and other plant growth and the principal
cause of marine eutrophication. Algal blooms may have aesthetic, toxic and other
water quality effects.

vi. Heavy metals and Organics - Sewage discharges may contain elevated
concentrations of heavy metals and organic chemicals, depending on the ‘catchment’ of
the discharge. These.may have implications-for benthic and"pelagic organisms either
directly or through sediment and bioaccumulation pathways.

vii. Other contaminants - there may be elevated concentrations of other contaminants
(e.g. oil) depending on the ‘catchment' of the discharge. Again, these may have
implications for benthic and pelagic organisms. Where disinfection of discharges
occurs, residual products may arise which may themselves have water quality impacts.

For outfalls receiving storm sewage the nature of the discharge will be related to flow and
recent weather conditions, and rhe catchment of the discharge. For industrial outfalls the
parameters of concern will relate to the particular industries.
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4.2.2 Amenity

The outfall may be visually obtrusive where its structure and or associated buildings such
as pumping stations are above ground level. Pumping operations may cause noise
disturbance* Solids originating from the discharge will have an obvious detrimental impact

4.2.3 Recreation

Bacterial and aesthetic water quality may potentially limit recreational activity. In addition,
the completed outfall structure may potentially represent a hazard to water users if
exposed from the sediment. Exposed pipelines running across beaches may also cause
severance of the beach.

4.2.4 Conservation

The discharge may affect the ecology of the receiving waters through physical smothering
by settling solids and other water quality impacts. In addition, the ecology may be affected
by localised changes to substrates (including the outfall structure) and flow patterns.

4.2.5 Fisheries

The discharge could potentially alter the quality of fish and shellfish through water quality
effects. However, under Asset Management Plan 2 (AMP2) guidance a discharge should
not alter the existing classification under the Shellfish Hygiene Directive.

4.3 Decommission

The outfall may have a relatively limited design life (40-50 years). The subsequently fate of
the pipeline should be considered as it may continue to represent an obstructive hazard.

5. Mitigation measures

The NRA may require certain mitigation measures to reduce the impact of the scheme.
These may be subject to certain timing constraints.

« Water quality - The suitable siting and design of outfalls for adequate dispersion
should reduce the impacts of microbial and other contamination on water quality and
inshore use. The survival of microbial organisms generally reduced by prolonged
exposure to light and sea water. Bacterial contamination may also be reduced by
disinfection, although the impact of the disinfection process should be considered.
Solids may be reduced by suitable primary treatment and screening in the head works.

 Amenity —The construction operation should be restricted to a time of low beach use,
e.g. outside of the summer months. Visual intrusion and severance should be reduced by
laying the pipeline below the ground surface as much as possible. The use of screens
and treatment of storm sewage to remove solids will reduce litter and other aesthetic
impacts on amenity.

* Recreation -Construction operations should be concentrated at times of low beach use
(although outside of the such periods weather conditions may hamper construction
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works. Collision and other snagging hazards should be reduced by laying the pipeline
below the beach surface.

e Conservation - The construction operation should endeavour to minimise or avoid
noise, vehicular movements and other forms of disturbance during seasons and/or times
of the day when affected sites are important for bird roosting or feeding.

* Fisheries - Water quality standards should be adequate to have a minimal impact on
fisheries. Pipelines should be laid below the beach surface to reduce the snagging of nets
and other fishing gear.

» Flood defence -The breaching of coastal defences should be of a minimal duration and
conducted at a time of low flood risk, e.g. neap tides in summer.

6.  Baseline surveys

Early consultation with the NRA (and others) and a literature review should identify
sensitive areas such as important bathing areas, shell fisheries, fisheries and ’sensitive*
waters under the terms of the Urban Waste Water Treatment Directive (UWWTD). Such
exercises will also identify the less sensitive High Natural Dispersion Areas under the
UWWTD. The NRA should provide the promoter of the outfall with details of data held by
the Authority. The NRA will generally insist on further baseline information and surveys,
with requirements specified with respect to timescales and recommended methods. Tidal
patterns should be identified by tracer studies, use of drogues etc. There should be
modelling of tidal flow dispersion. Sediments should be characterised in the proximity of
the discharge and along dispersion routes. Ecological studies should be carried out to
characterise the ecology along the course of pipeline, in the vicinity of the discharge and
along dispersion routes. Seasonal and diurnal bird counts may be required.

Surveys undertaken should include:
» assessment and modelling of input budgets and loadings;
» hydrographic surveys and the assessment of tidal patterns;

» bathymetric surveys;

» assessment of meteorological data;
» dispersion surveys and modelling of tidal flow dispersion;

» characterisation of sediments in the proximity of the discharge and along dispersion
routes; and

» ecological surveys along the course of pipeline, in the vicinity of the discharge and along
dispersion routes.
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7.  Monitoring and audit

Monitoring should be conducted to assess the impacts of the outfall, both from the
discharge itself and from outfall construction. Such monitoring should be relevant to
predicted impacts and any mitigation works.

8. References

The number and volume of outfall discharges in a given area will be limited by the
assimilation capacity of the receiving waters.

Cooper, V.A. and Thompson, M.J. (1989) Effects of sea outfalls on the environment
Foundation for Water Research. Report NsFR 0031.

Construction Industry Research and Information Association (1994) Environmental
Assessment.Special Publication 96. CIRIA, London.

Neville-Jones, P.J.D. and Dorling, C. (1986) Outfall design guide for environmental
protection. WRc Report NsSER209E.

Nixon S.C. (1990) Effects of sea outfalls on the environment — executive summary report.
Foundation for Water Research Report NeFR 0093.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
POINTS OF LARGE ABSTRACTION

1. Introduction

This guidance note seeks to identify the potential impacts of large abstraction points upon
the water environment. It is intended to form the basis for a scoping brief to cover the
concerns of the National Rivers Authority (NRA) in the environmental assessment or
appraisal of proposed large abstractions. The NRA has an interest in abstraction proposals
due not only to its responsibilities for water resources and as a licensing body, but also due
to responsibilities for water quality, fisheries, conservation, navigation and recreation. In
order to comment on applications for abstraction licences the NRA will usually require an
environmental report (ER) with information from environmental studies on the potential
impacts of abstraction. Responsibility for these studies lies with developer. The ER may be
in the form of an Environmental Statement. The conclusions of the ER will require proper
justification and if required the raw data upon which these are based should be accessible.

Informal discussions with the NRA prior to environmental studies and licence application
will ensure that the ER addresses the NRA concerns. Early contact will also enable the
identification of environmental factors constraining permissible abstraction and mitigation
measures that may be appropriate.

2.  Development control

The construction at abstraction points of pump houses, boreholes etc. may require planning
permission under the Town and Country Planning Framework. Abstraction points are not
subject to formal Environmental Assessment (EA) in connection with planning
applications,” although environmental information may be required by local planning
authorities. However, formal EA may be required for associated schemes, such as
reservoirs, as set out in government guidance (e.g. DOE/WO 1989).

3. NRA licences

Under the terms of the Water Resources Act 1991, an abstraction licence is required from
the NRA for_ all _significant_ abstractions.- -Where —abstraction- is—eombined” within-
impoundment of a watercourse an impoundment licence is also required. Guidance on
abstraction licensing may be found in the NRA leaflet Abstraction Licensing and Water

Resources.

Section 32 consents will be required in advance of groundwater abstraction, to authorise
the construction and test pumping of boreholes, wells or any other works intended for
abstracting water (see NRA leaflet Searchingfor groundwater).

The NRA is also the body responsible for:

land drainage consents - required for any works on the bed and banks of a river or
construction of any structure likely to impede the flow (e.g. pump houses on a riverbank);
and
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discharge consents - for discharges to inland surface and groundwaters, and to coastal
waters. Non-consumptive use of abstracted water may result in a discharge subject to
consent.

Consent is also required for the introduction of fish to impoundments.
4. Major potential impacts
4.1 Construction impacts

The construction of boreholes, intakes and pump houses may cause localised damage to
soil and vegetation in the area of construction and access roads. Bankside activities may
lead to bank instability and erosion. The use of construction materials, e.g. cement, may
pollute waters. Pollution may arise from leakage from machinery, on-site fuel and chemical
stores, latrines and slurry lagoons.

Drilling may affect groundwater quality and drilling fluids or cutting may cause pollution of
surface waters if discharged. Also, discharges of "clean"” water from test pumping of
boreholes may have impacts, primarily on the hydrology of receiving streams.

Impacts arising from the construction of impoundments are discussed in separate guidance
(on reservoirs).

4.2 Impacts of operation/abstraction

The major impacts of abstraction upon the aquatic environment may relate to direct effects
on groundwater and surface waters from their abstraction resulting in reduction in
groundwater levels and river flows respectively. More indirect effects may also occur, for
example groundwater abstraction may lead to reduced flows in spring-fed streams.

Water supply - Abstraction can potentially affect the availability of water for other users.
These may include others with the 'protected right’ to abstract water themselves. New
abstraction may affect the availability and derogate from existing abstraction rights.

Water quality —-Due to the lack of river flow, and hence mixing and dilution of pollution,
there may be a relative increase in the impacts of pollution. The problems of pollution may
be exacerbated by reduced aeration in less turbulent river flows and higher summer water
temperatures. The NRA will be anxious that changes in the concentration of pollutants,
dissolved oxygen and water temperature do not compromise Environmental Quality
Standards, ascribed to the watercourse or water body. Reduced flows and higher
concentration of plant nutrients, particularly phosphates, may result in prolific plant and
algal growth. Aside from effects on aesthetic and ecological quality, such growths may
alter water quality through changes in pH, biochemical oxygen demand (BOD) and
dissolved oxygen levels. Raised pH levels during periods of intense photosynthesis may
affect the toxicity of chemicals such as ammonia. Algae may also produce toxins under
certain conditions.

Reduced river flow in tidal areas may result in the increase penetration upstream of saline
water, affecting water quality and river/estuarine ecology. Similarly, groundwater
abstraction in coastal areas may result in saline intrusion into aquifers. Likewise,
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abstraction of groundwaters in the vicinity of contaminated land may draw in pollutants
water.

Fisheries -Fish habitat may be affected by reductions in river flow itself and by reductions
in the depth and wetted width of rivers. In shallower water, fish will be particularly
vulnerable to predation, angling and poaching. Fish may also be stranded by sudden
changes in water depth due to intermittent abstraction. Reductions in water quality may
seriously affect fish survival. In addition, fish may be more vulnerable to parasites and
disease. Reduced river or estuarine flows may act as a barrier to fish migration, thus
preventing access to both spawning grounds and exploitation by anglers upstream. Also,
where headwater areas of streams are particularly important spawning and nursery areas,
direct abstraction or abstraction of connected groundwaters may affect the survival of fish
eggs laid in gravels from dewatering and reduced through—gravel flow. Gravels may also be
affected by increased siltation rates arising from reduced river flow.

Aquatic ecology - Aquatic life other than fish may also be affected by changes in water
quality, depth, and wetted width. Whilst algae and some plants may benefit from low flow
conditions other species of plant and fauna may be affected by blankets of weed covering
the river bottom, reducing the quality of the substrate, or blooms of planktonic forms
affecting water quality. Reductions in water quality including may also affect dogs and
livestock that may drinking the water. Whilst predators such as kingfishers and otters may
benefit from the increased vulnerability of prey, this will not be sustainable in the long
term.

Fish and other aquatic life may suffer from entrainment at the point of abstraction.
The noise and vibration of pumps may disturb wildlife (and other river users).

Wetlands and other riparian habitats may be affected by reduced water table levels arising
from groundwater abstraction (and, more rarely, reduced river flow). Many wetland and
riparian species require wet conditions created by a high water table. Agricultural
production may also be affected.

Navigation, recreation and amenity - Significant reductions in river flow may affect
navigation, there being insufficient depth of water for the passage of boats. The amount of

_water in locks may-constitute a substantial-element of river flowrOther recreational use of’
waterways may be affected by reduced flows, e.g. canoeing and angling. Water quality
deterioration, e.g. algal blooms, may create unpleasant conditions for water-based
recreation.

The amenity value of rivers or lakes may be affected by abstraction, due to the reduced
flow itself and the increased visibility of pollution, algal and plant growths. Severely
reduced water depth may result in extensive areas of exposed substrate that may be
unsightly. The total absence of flow in spring-fed systems will seriously affect the amenity
value of these systems and the landscape. Construction and operation of abstraction
devices and pumps may affect amenity use.

Heritage and archaeology —Reductions in groundwater levels may affect the foundations
of buildings of archaeological or other heritage interest.
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River geomorphology - Increased river flows and altered flow regimes may result in
altered geomorphology of watercourses, arising from altered sedimentation and erosion
patterns.

5. Mitigation measures

The proposed abstraction should avoid sensitive areas such as:

» lakes, wetlands and marshes;

* rivers and river corridors of high ecological or amenity value;
* rivers supporting valuable fisheries;

e contaminated land; and

» upland areas of catchments with particular sensitivities.

Ideally, new developments with high abstraction demands should be planned for areas
where water supplies are more plentiful and abstraction is less likely to have serious
impacts on supplies.

Also, impacts may be reduced by avoiding unnecessary abstraction and restricting
abstraction to certain times of year, e.g. wetter winter months, thus avoiding periods of
natural low flow. The impacts of abstractions in tidal areas may be reduced by restricting
abstraction to certain states of the tide. Where seasonal restrictions are imposed or
desirable, the construction and use of storage areas may reduce water demands in more
sensitive periods.

Alternative sources of water from less sensitive areas may be available for use to
compensate for abstraction or to provide an alternative supply. However, compensation
flows from alternative sources may have impacts relating to the mixing of different types
and the transfer of species.

Impacts from groundwater abstraction on wetland areas may be reduced by pumping water
directly onto key wetland areas to raise flows and water levels.

During construction of intakes, pump houses etc., chemicals, fuel and oil should be suitably
stored in areas away from watercourses with adequate bunding should spillage occur. Drip
trays should be used with pumps and other such machinery to catch leaking oil. Particular
care should be taken handling cement or pouring concrete near watercourses. The risk of
pollution from vandalism and theft should be reduced by using tamper proof valves,
adequate fencing and security. If pollution of any son does occur, the NRA should be
notified immediately and prompt action taken to minimise effects. Site sewerage and waste
disposal arrangements should be adequately considered. Boreholes should be constructed
with suitable casings, grouting, and plugging (as necessary) to avoid contamination of
groundwaters.

Abstraction points should be adequately screened (physically) to minimise losses of fish
and other life through impingement and entrainment. Systems employing warning stimuli
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from air bubbles, light, electricity, water velocity and pressure changes may be appropriate
to reduce fish losses. Solomon (1992) discusses intake designs in more detail.

6. Baseline information

To ascenain the impact of abstractions baseline information on the following surveys may
be required using approved methods and timing:

» groundwater resources (including hydrogeology);
 surface water resources (including hydrology);

e water quality;

« river corridor surveys -wildlife conservation;

» fisheries;

* aguatic biology;

* landscape/amenity;

* recreation;

» modelling of tidal/river flow; and

e geomorphology.

Some of the information may be available from the NRA and other sources. However,
surnveys may be required to gather the remaining information. The NRA will generally not
release information on existing rights, which will be used along with the ER to decide on

the application.
7.  Monitoring

—Monitoring- of -volumes" abstracted may" be a condition of the licence. Other monitoring,
relevant to the predicted impacts and remedial/mitigation works, may be recommended.

8. References

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
to the procedures. HMSO, London

Drake, P.J. and Sherriff, J.D. F. (1987) A method for managing river abstractions and
protecting the environment. Journal of Water and Environmental Management, 27-3S.

National Rivers Authority (1994) Abstraction Licensing and Water Resources. A brief
guide for potential abstractors. NRA, Bristol.

Solomon, D.J. (1992) Diversion and Entrapment of Fish at Water Intakes and Outfdls.
NRA R&D Report 1. HMSO, London.
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Points of Large Discharge

NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
POINTS OF LARGE DISCHARGE

1 Introduction

This guidance note seeks :0 identify the potential impacts of large discharge points upon
the water environment It is intended to form the basis for a scoping brief to cover the
concerns of the National Rivers Authority (NRA) in the environmental assessment or
appraisal of proposed large discharges. The NRA has an interest in discharge proposals
due not only to its responsibilities for water quality and as a licensing body, but also due to
responsibilities for water resources, fisheries, conservation, navigation and recreation. In
order to comment on consent applications for large discharges the NRA will usually
require an environmental report (ER) with information from environmental studies on the
potential impacts of the discharge. Responsibility for these studies lies with developer. The
ER may take the form of an Environmental Statement. The conclusions of the ER will
require proper justification and if required the raw data upon which these are based should
be accessible.

Informal discussions with the NRA prior to environmental studies and applications for
consent will ensure that the ER addresses NRA concerns. Early contact will also enable the
identification of environmental factors constraining permissible discharge and mitigation
measures that may be appropriate.

Separate guidance to this note is available on long sea outfalls.

2.  Development control

The construction of associated infrastructure pump houses, outfalls etc. may require
planning permission under the Town and Country Planning Framework. Discharge points
are generally not subject to formal Environmental Assessment (EA) in connection with
planning applications, although environmental information may be required by local
planning authorities. However, formal EA may be required for developments that are the
source of the discharge. Indeed, government guidance (DOE/WO 1989) on assessing the
need for EA in certain developments, includes a criterion on discharges, i.e. Mvhether rhe
project is likely to givejise to_particularly complex or_adverse effects, for example, in—
‘terms of the discharge of pollutants”.

Under the Food and Environmental Protection Act (FEPA) licences are required from the
Ministry of Agriculture, Fisheries and Food (MAFF) or the Welsh Office) for work below
Mean High Water Spring.

3. NRA licences

A discharge consent will be required from the NRA for discharges of sewage or trade
effluent to "controlled waters” (i.e. inland surface waters, coastal waters and
groundwaters). The NRA'’s approach to consenting discharges is set out in the report
Discharges Consents and Compliance - the NRA's approach to control o f discharges to
water (NRA 19949).
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The NRA is also the body responsible for:

land drainage consents - required for any works on the bed and banks of a river or
construction of any structure likely to impede the flow; and

abstraction/impoundment licences -for abstracting or impounding waters.

Discharges from certain industries or “prescribed processes” under Integrated Pollution
Control will require consent from Her Majesty’s Inspectorate of Pollution (HMIP) under
the terms of the Environmental Protection Act 1990.

4. Major potential impacts
4.X Construction impacts

The construction of outfalls and pump houses may cause localised damage to soil and
vegetation in the area of construction and access roads. Bankside activities may lead to
bank instability and erosion. The use of construction materials, e.g. cement, may pollute
waters. Pollution may arise from leakage from machinery, on-site fuel and chemical stores
and latrines.

4.2 Impacts of operation/discharge

The major impacts of discharges upon the aquatic environment will include and stem from
changes in the quality and levels or flow of groundwater and surface waters. Large
discharges will primarily be point discharges to surface waters. Therefore this note does
not discuss diffuse discharges and those to land.

Water quality -The potential impacts of a discharge on the quality of the receiving water
will be related to the relative quality and volume/flow of the discharge to the receiving
water. The NRA will ensure, through its consenting procedures, that the discharge does
not adversely affect water quality and damage the environment

A major potential impact on water quality is that water quality objectives ascribed to a
watercourse or water body potential may be compromised if water is polluted by a
discharge and becomes unfit for certain uses, e.g. drinking water, recreation. Water
resources and downstream users may also be affected by pollution. Also, of major concern
will be the ecological impacts of pollutants. Some of the impacts of specific types of
pollutants are indicated below.

Plant nutrients such as phosphates and nitrates may cause eutrophication and the prolific
growth of algal and plants. Algal blooms may be particularly problematic, as they may
produce toxins and other chemicals aftecting water quality, unsightly scums may form,
other species may be outcompeted by the algae, and the collapse of blooms may lead to
deoxygenation of water through algal decay. Intense photosynthetic activity from plants
and algae can change the chemical nature of the water through pH and associated effects.

Organic material is characterised by a high BOD (Biochemical Oxygen Demand), organic

pollution can have a serious deoxygenating effect, thus potentially harming fish and other
life. Sewage effluents typically contain organic material, ammonia and suspended solids.
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Ammonia may be directly toxic, particularly to fish, and have a deoxygenating effect from
its chemical transition to nitrate. Increased nitrate levels may stimulate plant and algal

growth.

Suspended solids can have a direct effect from abrasion and smothering. Indirect effects
include reduced visibility of prey, increased attenuation of light and reduced plant growth,
and alteration of substrate characteristics through sedimentation. Sedimentation within
gravels used by salmon and trout may affect the survival of eggs and therefore fisheries.

Acidity/alkalinity is measured as pH. This can have direct effects on life or more indirect
through changing water chemistry. The toxicity of certain chemicals, e.g. ammonia and
aluminium, may be strongly influenced by pH levels.

Cyanide is very toxic to fish and other aquatic life.

Metals such as cadmium and zinc may be toxic to aquatic life. Metals may persist in the
environment by accumulating within organisms in food chains (bioaccumulation) and in

sediments.

Pesticides are particularly toxic to target and related species or species groups. Pesticides,
particularly organochlorines, may be particularly persistent and bioaccumulate within

foodchains.

Thermal discharges may be lethal due to temperature changes raising the ambient
temperature above the limits that are tolerated by particular organisms. Indirect effects may
occur through changes in water chemistry and stratification of water bodies.

Changes to aquatic life may affect other organisms, e.g. otters and kingfishers may be
seriously affected by the loss or contamination of fish.

Water flow -Large discharges may substantially increase river flow and generally alter the
flow regime/hydrology of receiving waters. This may have direct effects on river ecology,
with a switch to more flow tolerant species. Shallow water habitats may be lost. Raised
water levels may affect riparian flora and fauna. Changes in water table level may arise,
altering adjacent land use (e.g. agriculture) axd*wetlands------—-—-—=—=——————————

Sediment transport patterns may change leading to changed substrate quality and general
river geomorphology.

Increased flow in rivers may reduce the penetration of saline water into estuaries, thus
affecting estuarine ecology.

Migratory fish may alter their behaviour as a result of flow changes. Fish may also be
attracted to the points of discharge and attempt to enter discharge outlets.

Flood defence -Increased water depth and flow may cause downstream areas to have an
increased risk and frequency of flooding.

Amenity - The colour, flow, odour and presence of litter and other debris may be
aesthetically displeasing and reduce the amenity value of a receiving water.
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Recreation - Changes in flow, and the presence of bacteria, litter, algal growth may
compromise recreational use, e.g. water contact sports may be particularly unpleasant or
banned by health authorities in polluted waters. Changes in water depth, flow and fish
species may affect angling quality.

Navigation -Increased water depth may benefit navigation and particularly canoeing.

Heritage and archaeology - Raised groundwater levels may affect the foundations of
buildings of archaeological or other historic interest. The discharge may cause visual
disturbance.

River geomorphology - Increased river flows and altered flow regimes may result in
altered geomorphology of watercourses, arising from altered sedimentation and erosion
patterns.

5. Mitigation measures

The proposed discharge should avoid sensitive areas such as:

« rivers and river corridors of high ecological or amenity value;

* rivers supporting valuable (or potentially valuable) fisheries; and
e upland areas of catchments with particular sensitivities.

The impacts on water quality may be reduced by improved treatment before discharge, e.g.
by using treatment works, settling lagoons, reed beds etc.

The impacts of water flow may be mitigated by reducing the volume of discharges, by
utilising on-site recycling systems and flow regulation of intermittent discharges using
balancing lagoons.

Discharge outlets should be designed so as to discourage the entry of migratory fish.
Solomon (1992) has produced some relevant guidance.

During construction of discharge outfalls, pump houses etc., chemicals, fuel and oil should
be suitably stored in areas away from watercourses with adequate bunding. Drip trays
should be used with pumps and other such machinery to catch leaking oil. Particular care
should be taken handling cement or pouring concrete near watercourses. The risk of
pollution from vandalism and theft should be reduced by using tamper proof valves,
adequate fencing and security. If pollution of any sort does occur, the NRA should be
notified immediately and prompt action taken to minimise effects. Site sewerage and waste
disposal arrangements should be adequately considered.

6. Baseline information

To ascertain the impact of large discharges, baseline information on the following may be
required using approved methods and timing:

e water quality;
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e water resources;

e hydrology;

* river corridor surveys -wildlife conservation;
« fisheries;

 aquatic biology;

» amenity/landscape;

* recreation; and

¢ geomorphology.

Some of the information may be available from the NRA and other sources. However,
surveys may be required to gather the remaining information.

7. Monitoring

Monitoring of the rate and quality of the discharge may be a condition of the consent.
Other monitoring, relevant to the predicted impacts and remedial/mitigation work, may be
recommended..

8. References and general guidance

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
to the procedures. HMSO, London

Department of the Environment/Welsh Office (1991) Integrated Pollution Control: A
practical guide. HMSO, London.

Fraser, J.C. (1972) Regulated discharge and the stream environment. In: Oglesby et al.
(eds) River Ecology and Man, pp263-286. Academic Press, New York.

--Hawkes.'F.B. (1974)'Heated discharges from thermal power stations. Effluent Water
Treatment Journal® 14 No. 10, 549-559.

National Rivers Authority (1994) Discharges Consents and Compliance - the NRA's
approach to control ofdischarges to water. Water Quality Series No. 17. HM SO, London.

Solomon, D.J. (1992) Diversion and Entrapment of Fish at Water Intakes and Outfalls.
NRA R&D Report 1L HMSO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
SEWAGE TREATMENT WORKS (EXTENSION AND INSTALLATION)

1 Introduction

This guidance note seeks to identify the potential impacts of sewage treatment works
(STWs) upon the water environment. It is intended to act as a fairly detailed general
scoping brief to convey the concerns of the National Rivers Authority (NRA) for the
Environmental Assessment (EA) of STW schemes. The NRA has an interest in STWSs,
particularly due to potential impacts on water quality, water resources, flood defence,
fisheries and conservation.

EA may be formally required for new STWs. Where EA is not formally required, it may
still be a useful process to convey environmental information to interested parties such as
the NRA. The responsibility for obtaining information and/or environmental assessment lies
with the developer. There are distinct advantages to contact the NRA and conduct
environmental studies well in advance of the proposed development, such that
environmental constraints can be identified and avoided and appropriate mitigation can be
designed into the planned development. The developer should be able to demonstrate a
reasonable consideration of alternatives.

Other NRA guidance notes have been produced for various other development types, and
may be relevant, particularly those on general construction, points of large discharge, sea
outfalls, waste disposal facilities and pipelines. In addition, guidance on the NRA’s
approach to the aspect of discharge consents (NRA 1994) may be useful.

2. Development control

Development control of STWs will be through the Town and Country Planning system.
Under the recently consolidated General Envelopment Order, the NRA are statutory
consultees for development relating to the sewage treatment or disposal and development
for sludge disposal.

3. Environmental Assessment

Local Planning Authorities.will.require EA-for proposed'STWSs where significant impacts—~
are expected as STWs are Schedule 2 projects under the Town and Country Planning

(Assessment of Environmental Effects) Regulations 1988 (SI 1988 No. 1199). Schedule 2

includes "a waste water treatment plant” under which most STWs may be expected to fall.

Sludge disposal may also require separate EA, "a site for sludge deposition” being a further

category’ under Schedule 2. Guidance on the need for EA for STWs in the context of

permitted development is provided by Department of the Environment Circular 3/95

(Welsh Office 12/95).

4.  NRA licences
It will be necessary to obtain the following authorisations from the NRA:
» discharge consent - for discharges to inland surface and coastal waters, and

groundwaters; and
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» land drainage consent —for.any works on the bed and banks of a river or construction
of any structure likely to impede ihe flow.

The NRA may also require abstraction and impounding licences where these are
applicable. Breaches of licence or consent conditions and pollution of surface and
groundwaters may result in criminal proceedings.

5. Major potential impacts

Primarily the NRA will be concerned about impacts affecting water quality, water
resources, flood defence, fisheries, aquatic biology, conservation, recreation and amenity.
In general, it will be necessary to demonstrate that none of the water quality objectives
applied to watercourses are adversely affected during construction and operation of the
plant. Impacts may arise from the construction of the works and associated infrastructure
and in their operation.

5.1 Construction impacts

The guidance note on the impacts of general construction should be referred to as many of
the issues arising in the construction phase of a new STW or the extension of an existing
one are broadly the same as for other construction works. The construction of a STW wiill
generally consist of inlet works connecting to the collecting sewerage system, screens,
tanks for settlement and treatment, treatment systems, outfalls, sludge storage and
treatment areas, and pumping stations. The laying of associated infrastructure such as
power and water supply will generally also be required

Land take -The general destruction of habitats and displacement or loss of species will
result from land take.

Preparation of the working area and construction of buildings, roads and tanks - Site
flora and fauna may be damaged through direct damage and through compaction and other
physical disruption of the soil. The disposal of excavated soil may extend the area affected.
Fauna that are dependent on trees and other vegetation may be affected, e.g. birds and bats
may use trees as nesting or roosting sites. Bankside trees may also be used by otters and
may also provide shade for rivers; tree loss may result in significantly increased river
temperatures and plant or algal growth.

Increased runoff resulting from soil compaction and vegetation losses may result in
increased river flows and therefore flood risk. In addition, groundwater may be affected by
reduced infiltration of precipitation. Runoff and soil disturbance may lead to increased soil
erosion with an associated increase in sediment load to rivers. High concentrations of
suspended solids loadings reduce water quality with direct impacts on flora and fauna and
the aesthetic appearance of a watercourse. In addition, sedimentation of solids will affect
substrate quality for invertebrates and plants. Fish spawning areas may be particularly
damaged by siltation, reducing egg survival.

Machinery and vehicles - The general operation of machinery and vehicles may
contribute to problems of soil compaction and stability. Leaking or spilled fuel and oil from
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vehicles, machinery or storage areas may contaminate both groundwater and surface
waters

River outfall - The use of machinery on the river bed or banks may result in a loss in
bankside stability, and the loss of aquatic flora and fauna from physical damage. Losses
may also result from water pollution, e.g. suspended solids and oil. The use of construction
materials such as cement and concrete near to watercourses may also lead to pollution.
Machinery and construction materials in the watercourse may represent a barrier to
navigation and migrating fish, and may result in the loss of (recreational) access to the
river. Flow patterns may be akered, leading to changes in channel geomorphology and loss
of river substrates.

Coastal STWs and outfalls —Compared to inland works, coastal STWs connected to long
sea outfalls may provide more limited treatment (e.g. screening and primary settlement)
and be the headworks for the outfall. Construction of coastal STWs, headworks and
outfalls may damage coastal habitats and disrupt recreational use, among other impacts
(see guidance on long sea outfalls).

Pipe laying — New STWs and extensions to existing works may require new sewerage
pipelines which is a permitted development not requiring planning permission (and EA).
However, there may be impacts and reference should be made to separate guidance on
pipelines for extensive works or work in sensitive areas.

5.2 Operational impacts

The NRA has a declared "no deterioration” policy which enforces any new discharge
proposal. The following potential impacts will be taken into account in assessing consent

conditions.

Discharge of treated effluent — The physical flow of the discharge may result in
significantly altered stream hydrology with increased river flows and velocities, potentially
causing bank degradation, erosion and other geomorphological changes. The net result
may be increases in channel width and average suspended sediment load. High suspended
solid loadings will reduce water quality ~th_directjmpacts on flpraand fauna.and.also.on-
the aesthetic appearance-of a watercourse. Sedimentation of solids will in turn alter
substrate quality for invertebrates and plants. Fish spawning areas may be particularly
damaged by siltation, reducing egg-fry survival.

The chemical characteristics of the effluent itself will reflect the nature of the sewage
"catchment”, i.e. the relative proportion of industrial and domestic sewage, and treatment
efficacy. Typically, organic waste, ammonia, phosphates and suspended solids may be
expected from domestic wastes, with increasing contamination from heavy metals etc. from
industrial wastes. The water quality of the receiving water may generally be directly
affected by the quality of the effluent Potential impacts may arise from: microbial
contamination; an increase in suspended solids, debris and rubbish; chemical pollution;
temperature changes; deoxygenation and nutrient enrichment. The fauna and flora may be
impacted by the altered water conditions and as a result of growths or blooms of sewage
fungus, algae and plants. The temperature of the effluent may be different to that of the
river potentially causing thermal stress, stratification and ecological changes reflecting the
altered temperature regime.
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Discharges to watercourses may also result in adverse odour, foaming, other nuisances,
health risks and degrade facilities for water users.

If upgrading works are being carried out at a STW, the quality of the receiving water
should generally improve, leading to changes in aquatic communities and potential water
uses.

Site runoff - Runoff from buildings, car parks etc. will further alter stream hydrology,
increasing flows after rainfall, and reduce infiltration to groundwater.

Odour -Site processes such as cleaning screens and emptying tanks may result in odours
which may present a nuisance.

Noise - Noise and vibration caused during construction (e.g. from piling and machinery)
and during operations (e.g. from pumping and sludge activation) may disturb sensitive
wildlife and recreational water use.

Visual -The STW may have negative effects on riverine or coastal landscapes.

Sludge disposal - A variety of impacts may arise due to sludge disposal (e.g. to land or
incinerator) and may give rise to such as contamination of groundwater and surface waters.
These are discussed more widely in separate guidance on waste disposal. On-site storage,
handling and treatment of sludge may also lead to contamination of groundwaters and land.
Odour problems at the STW may also be exacerbated.

Spillages and leakages - Sludge, oil, fuel or chemicals may lead to the contamination or
pollution of both groundwater and surface waters.

6. Mitigation measures

The location and size of developments will be key factors in determining impact
significance. Where possible, construction activities should avoid sensitive areas, such as:

» flood risk areas, e.g. floodplains;

* wetlands and marshes;

 rivers and river corridors of high ecological or amenity value;
 rivers supporting or potentially supporting valuable fisheries;
e areas of conservation importance;

e contaminated land likely to lead to polluting runoff;

¢ vulnerable aquifers; and

« upland areas of catchments with particular sensitivities.
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The choice of treatment processes for the proposed STW will have differing impacts, but
will be dependent on a number of factors including the amount of land available and the
capacity of the receiving waters to take effluent discharges. The NRA's primary
requirement is compliance with consent conditions. However, where available land space
permits, there may be net conservation benefits to use more extensive low energy design
options such as percolating filters and reed beds. These options, and reed beds in
particular, provide useful habitats for birds and other wildlife. Reed beds and finishing
lagoons may also be effective treatment methods, improving the quality of effluent
discharged

Energy recovery, e.g. from sludge recovery should be considered.

The timing of activities should be such that sensitive periods, such as bird nesting and fish
spawning seasons, are avoided, if possible. Where breeding/roosting/hibemating sites are
inevitably going to be affected, access to these should be prevented prior to and during the
relevant period.

Developers and their contractors should follow building regulations, codes of good
practice etc., where these are applicable. Staff, including supervisors, should be made
aware of risks of site activity to the environment. Dealing with the environmental impact of
the site should be the responsibility of a designated manager, who should establish contact
with local NRA staff at the earliest possible opportunity. Ideally, an environmentally
gualified and experienced site supervisor will be employed to ensure the protection and
enhancement of the environment

Both permanent and temporary land take should be minimised and original habitat
features maintained where possible. Opportunities to create suitable new habitat features
should be considered.

The storage and handling of soil should be such that the area affected is minimised but
the soil structure is maintained (i.e. avoid mixing topsoil with underlying material).
Exposed soil/spoil mounds should be covered to reduce the runoff of silt Imported
material should be avoided as this may contain polluting substances or propagules of
—invasive —plants —that -may-rapidly- spread -through-river-corridors.-Seeding-of- landscaped -
areas may (or may not) be appropriate with suitable seed. Borrow pits should not be
excavated in sites of wildlife or other value. Opportunities to create wetland or other
habitats should be considered.

Compaction of soils by heavy machinery should be minimised, particularly in sensitive
sites, with the use of boards and other temporary supporting structures.

Bank instability should be mitigated by careful reinstatement of damaged parts and
reinforcement of areas at risk.

Trees and other wildlife habitats should be retained. Opportunities should be sought to
replant appropriate trees.

In-channel work should avoid periods of maximum disruption to relevant seasonal
activities, i.e. navigation, fish spawning. Interruption to recreational access and navigation
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should be minimised, although public safety should not compromised. Methods of working
should be used that minimise the extent of disturbance to the banks and bed of the river.

Where culverting is unavoidable, the bottom should be continuous with that of the natural
stream to allow the uninterrupted passage of fish, and headroom should be maximised light
entry and permit the passage of birds and mammals.

Adequate headroom and/or screening will also reduce flood risks

Access roads should avoid sensitive areas. Boards and temporary bridges may reduce soil
compaction and other damage. Compounds, car parks and other areas associated with the
site of construction should be carefully located to minimise any added impacts.

Chemicals, fuel and oil should be suitably stored in areas away from watercourses and
drains with adequate bunding should spillage occur. Drip trays should be used with pumps
and other such machinery to catch leaking oil. Particular care should be taken when
pouring concrete or handling cement near watercourses. The risk of pollution from
vandalism and theft should be reduced by using tamper proof valves, adequate fencing and
security. If pollution of any son does occur, the NRA should be notified immediately and
prompt action taken to minimise effects.

Sewage and waste disposal arrangements should be adequately considered.

Noise and intrusion should be minimised and avoided at sensitive times, e.g. in the
evenings where birds roost in adjacent sites.

Dust may be dampened down to reduce aerial transmission, but should not be washed into
drains etc. Vehicle (wheel) wash facilities should be constructed with adequate
containment and subsequent treatment of washings.

Runoff from the site should be contained where it may be polluting. Oil separators
(interceptors) should be considered if oil is a likely pollutant. Isolation points designed into
the drainage system may be useful to prevent pollution of watercourses where there are
high risks of damage from spillages.

Outfall design should be such so as to encourage mixing. The installation of blockstone
weirs may be acceptable as an aeration aid in rivers. Discharge points should not be placed
where there is arisk of stagnation.

Back up/alarm systems should be installed in the event of process failure.
7. Baseline surveys

In order to ascertain the detailed impacts of a development, baseline surveys will generally
be required, although some relevant information may be available from the NRA and other
bodies. Surveys should be conducted at relevant times of year using recommended
methods. The findings should highlight particularly sensitive sites, habitats or species.

In general, the NRA will require information on (from surveys or otherwise):

 river corridor survey (for wildlife conservation);

351/7/T G92



Sewage Treatment Works

e aquatic biology;

« fisheries;

* water quality;

* hydrology;

* water resources,

* hydrogeology;

 landscape/amenity;

* recreation;

* river/estuary/coastal geomorphology; and
 archaeology.

8. Monitoring and audit

Monitoring to assess compliance with discharge consent conditions will be carried out by
the NRA. A monitoring programme relevant to assessing predicted impacts and the
success of mitigation works is recommended.

Audits of site management practices during construction may ensure that the construction
techniques and practices proposed in the environmental assessment do not alter without
due consideration for the environment.

9. General guidance and references

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
- —to the.procedures. HMSO,.London.

Fehr, G. ad Jurging, M. (1993) EIA of sewage treatment plants - the importance of the
assessment process and its impact on the official decision. GWF - Wasser/Abwasser, 134,
No.8,474-481. (In German, English Summary).

National Rivers Authority (1994) Discharge Consents and Compliance: The NRA's
approach to control ofdischarge to water. Water Quality Series N- 17. HM SO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
LARGE RESIDENTIAL AND BUSINESS PARK PROJECTS

1 Introduction

This guidance note seeks to identify the potential impacts of large residential and business
park schemes upon the water environment. It is intended to act as a fairly detailed general
scoping brief to convey the concerns of the National Rivers Authority (NRA) for the
Environmental Assessment (EA) of such schemes. Where an EA is not required by the
planning authority, this note should also be useful for voluntary EA and other
environmental studies done in connection with the development

It is the responsibility of the developer to carry out the EA and to present the results in an
appropriate manner to address the questions raised by the NRA. Proper justification should
be required for any conclusions and access may be required to the raw data to examine
particular issues in more detail.

2. Development Control

New housing and business parks require planning permission and as such are approved by
local planning authorities under procedures set out under the Town and Country Planning
Act 1990. As the development comprises a number of smaller units, it is common for the
concept to be approved by the issuing of outline planning permission subject to the design
details being finalised at a later date. Hence, Environmental Statements (ESs) for such
developments are frequently vague as a result of the rudimentary stage of project designs
when they are prepared. However, it should still be possible to identify and address
fundamental issues. Consultations will be necessary at a later stage to sort out details.

3.  Environmental Assessment —The Regulations

An EA may be required for housing, business parks and other related infrastructure
developments under the terms of SI 1988 N2 1199. As their potential impacts upon the
water environment are broadly similar, they are considered together.

DoE Circular 15/88 (WO 23/88) dividesinfrastructure projects-into-three—-main-types: ' ~
* industrial estate developments;
e urban development schemes; and

« other projects, e.g. holiday village or hotel complex.

It suggests threshold criteria of size where an EA may be required. These vary according
to project classification.

4. Interpretation of the Regulations

In practice, some confusion has arisen as to which category many infrastructure
developments fall under as there is clearly scope for overlap between project categories
and, consequently, uncertainty as to which thresholds to apply.
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In addition, the thresholds are widely accepted as being very high. Developments below the
size criteria can still have a serious environmental impact. Such is the detrimental nature of
some infrastructure development projects on the aquatic environment that the NRA wish
to be involved in the screening of projects. This would indicate whether an EA is required.

Location is an important factor and, in line with its general environmental duties, the NRA
arc likely to require an EA under the following circumstances:

5.

where valuable river, wetland or lakeland habitats are likely to be destroyed or
impoverished;

where the development may cause a decline in water quality or a breach in water quality
objectives;

for developments likely to have significant impact upon the availability of water
resources or upon groundwater quality or quantity;

for developments in the headwaters or for developments likely to cause a significant
increase in flood risk; and

developments necessitating modification to existing sewage treatment works.

NRA Licences

Housing developments and business parks are likely to require a combination of the
following licences and consents from the NRA.

Discharge consent - for "trade effluent" which is likely to be contaminated, such as
water draining from large car parks, lorry loading bays, fuel storage and filling areas.
Consent will also be required for treated sewage effluent to a watercourse or soakaway.
Main sewerage will have to be adequate to serve the development. Discharge consents
may be required for vehicle washing and other cleaning activities, e.g. cooling waters
and discharge from air-conditioning and refrigeration plant. The Prohibition Notice
Procedure now applies under the Water Resources Act 1991, for surface water from
housing and "clean” business parks.

Land drainage consent —for any works on the bed and banks of ariver or construction
of any structure likely to impede the flow. Local bylaws also forbid obstruction or
infilling of the floodplain without consent.

iii. Abstraction licence —for all abstraction in excess of 20m3day. Consent is also required

for test boreholes and impoundments.

Iv. Impounding licence -for any impounding of water, e.g. the creation of artificial ponds

and lakes.
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Land drainage and impounding licences must be obtained in advance of any construction,
regardless of whether planning permission has been granted. Permission for abstraction and
discharge must be obtained prior to operation.

6. Major Impacts

This note does not consider particular large-scale industrial developments or aspects of
holiday villages/hotel complexes beyond the buildings themselves. Other guidance, e.g. on
large industry and on golf courses may be appropriate. In addition, many construction
issues may be covered in more detail by guidance on general construction.

Impacts on the aquatic environment may arise as a result of construction activities or due
to the final development (operational). Business parks and other infrastructure
developments are likely to incorporate a number of associated developments and activities.
These are often neglected in EAs. Particular attention should be paid to such activities as
they may have the most serious impacts upon the water environment.

The major impacts identified here relate to alteration in catchment responses to rainfall
including loss of groundwater and aquifer recharge capacity; water quality and water
resource implications; increased pressure on existing infrastructure (water supply and
sewage disposal) and conservation and recreation issues (dependent upon the project
location).

6.1 Associated activities

Business parks frequently comprise a number of separate developments and it is crucial not
to neglect the impacts of associated developments such as:

*  access roads;

e car parks;

* bridges;

* river diversions
 vehicle washing areas;

 lake infilling; and

creation of lakes and ponds;

The impacts of some associated activities are outlined below whilst others are covered in
separate guidance notes. It is important to be aware of specific impacts which result from
separate activities, e.g. vehicle washing areas draining to the surface water system will be
prohibited by the NRA, unless adequate treatment facilities are provided.

a) River diversion

A river is a dynamic system and, if disturbed, will try to regain equilibrium, leading to a
change in the erosion and deposition patterns. Any physical alteration to river channels
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such as meander removal, regrading or river diversion will have long-term effects upon
channel geomorphology, downstream flooding, flora, fauna, fisheries and landscape.

In line with its conservation duties, the NRA seeks to promote river corridors as a valuable
resource and must be involved at the earliest stages in any proposed diversions.

b)  River crossings, bridges and embankments

Insensitive design or the inappropriate location of river crossings may constrict river flow,
increasing flood risk. Bank instability may result from rivers undermining such structures.
The NRA has a presumption against culverting, and would wish to set design criteria for
river crossings, bridges and embankments so that they do not detract from the river
environment or pose a flood risk.

6.2 Construction impacts

One or a combination of the following related construction activities may have a significant
effect upon the water environment The timing of construction relative to the bird nesting
season and salmonid migration is often crucial. The following list is illustrative rather than
definitive.

Activity: Bankside tree removal
Impacts loss of bird and bat nesting/roosting sites
direct loss of bank stability

increased water temperature due to loss of shading
increased light leading to algal problems
loss in landscape and amenity value.

Activity: Stripping of topsoil and loss of surface cover
Impacts increased soil erosion
direct increased sediment load in rivers

altered infiltration
increased runoff

indirect effects upon aquatic flora and fauna
effects upon fisheries and angling.

Activity: Bad practice in the disposal of spoil, chemicals and containers
Care not taken with oil handling
Cement poured in or near watercourses and groundwater
Discharge of water from dewatering operations
Work near or in operational sewers

Impacts pollution of watercourses and groundwater
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direct blockage of watercourses by debris leading to flooding

indirect effects upon aquatic flora and fauna
effects upon fisheries, angling and recreation.

Activity: Compaction of river banks by heavy machinery;
Impacts loss in bank stability

direct destruction of soil structure
destruction of bankside flora.

Activity: Noise, intrusion

Impacts disturbance to river fauna

direct outward migration of sensitive species.
Activity: In—channel work

Impacts disturbance to wildlife (feeding/mating)

direct barrier to migrating fish

loss of access to the river (recreation)

loss of river substrate

changes to channel geomorphology

sediment resuspension leading to water quality problems.

6.3 Operational impacts
a) Infrastructure requirements - Third party discussions

New housing and industrial developments place an increased demand upon the existing
infrastructure and efforts shc—uld be made to ensure that the appropriate facilities are
available to accommodate future water supply and sewage disposal. The appropriate water
supply and sewage disposal companies should be contracted to obtain this information and
to provide them with sufficient time to phase any necessary projects. Combined Sewer
Overflows may operate with increasing frequency causing water quality problems in
receiving waters.

If new development necessitates the initiation of additional water resources projects, then
the matter becomes in NRA concern. In keeping with its duties to manage water resources,
the NRA would not wish developments to be occupied until a water supply source could
be found which had no adverse effect on the environment

b) Site drainage
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The site drainage characteristics are likely to change as aresult of increased runoff from
paved areas, roofs and drained landscaped areas which may:

« alter the catchment response to rainfall; and

» change the surface water flow characteristics.

Existing watercourses and lakes should not be subject to adverse impact from the predicted
stormwater runoff. The source control measures should be applied wherever possible,
including swales, infiltration systems and balancing ponds where appropriate. Such ponds
should be off-line.

c)  Surface water quality implications

Surface water quality is likely to be reduced as a result of pollution from a number of
disparate sources, for instance:

» contaminated road and surface runoff (salt, soil and debris);
» increased risk of spillage or pollution incidents;

» sewage disposal;

* redevelopment of any contaminated land; and

» any other consented discharge.

d)  Groundwater implications

Groundwater may be affected by reduced recharge from the surface or pollution from
pollutant seepage into groundwater including that from the sources above and from
incorrectly located or designed soakaways. Groundwater levels may also be affected.
Attention should be paid to groundwater levels in any excavations.

e) Flood defence

Flood defence concerns may arise as a result of the development itself either being sited in
a vulnerable location with insufficient protection (e.g. on ariver floodplain) or exposing
other properties to an increased flood risk. This may occur as a result of reduced
infiltration rates and increased surface runoff. Urbanisation of a catchment will produce a
more "peaky" hydrograph after a rainfall event. Thus, development in the headwaters of a
catchment is likely to increase flood risk for downstream properties.

It is contrary to NRA policy to provide flood defence to facilitate new developments.
However, in some cases, it may be acceptable for the developer to cany out appropriate
flood protection himself, bearing in mind the need to minimise and mitigate fully any
adverse environmental impacts. Source control is to be encouraged wherever possible.
Agreements may be made under Section 106 of the Town and Country Planning Act 1990.
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Flood defence issues are likely to arise as a result of:

* an altered catchment response to rainfall;

« developments having an effect upon the integrity of existing river or coastal defences;
¢ development in the floodplain, washlands or coastal areas; and

« river diversion or any blockage or impediment to flow.

1)) Conservation and wildlife

Direct loss of habitat will result if river corridors or lakes are destroyed. Increased noise
and disturbance may have an effect upon wildlife as will changes in water quality. Potential
disturbance of new habitats may result from increased visitor pressure and recreation
activities occurring as a result of the development.

g) Archaeology

Excavation in river floodplains or river diversions may uncover archaeological remains.
Arrangements must be made to contact the County Archaeologist to establish any risk of
damage and the need for the removal or preservation of any findings.

7.  Mitigation measures

Measures which should be taken to mitigate adverse effects will have to be discussed with
reference to the project in question. The NRA may issue relevant Pollution Prevention
Guidelines which should be followed. Guidance on the control of highway drainage (Luker
and Montague 1994) may also be relevant. In general, the following principles apply.

a) Drainage
Refuse, litter and other waste should be stored in designated areas.

All storage areas should be roofed. Uncontaminated roof water should be kept separate
from surface runoff and drained to a soakaway, if possible, or a watercourse.

Areas designated for handling "abnormal materials" (i.e. potentially polluting materials
such as milk or pesticides) should be drained to the foul sewer via agrit trap.

Car parks should be drained to the surface water system via an adequate oil separator
(interceptor) where there is a moderate to high risk of oil pollution. Operation and
maintenance of such devices should be agreed in advance. (The NRA may require other
surface water to be discharged via an adequate oil separator (interceptor)).

Where combined drainage systems are proposed, there should be some certification that all
foul connections have been correctly made.

The NRA may require the discharge of surface water to be controlled to a "greenfield rate™
by provision of attenuation ponds. These may also be designed to provide treatment where

necessary.

351/7/T G101



Large Residential/
Business Park

b) Balancing ponds

Balancing ponds are a common mitigation measure. Balancing ponds should be off-line
(instream ponds may alter stream ecology including the proliferation of algae). Such ponds
can serve a variety of functions including the following.

i. Water quality - They may provide a primary treatment for surface runoff by allowing
for the settlement of suspended solids.

ii. Flood defence -They may provide flood storage areas.

iii. Groundwater Recharge - They may provide groundwater recharge which helps to
support river baseflows.

iv. Conservation- If suitably designed and maintained, areas of conservation and amenity
value may be created. This may be limited by the level of pollution in the runoff.
Biological treatment of surface runoff by reed beds should reduce pollution levels.

¢) Conservation of river corridors

The NRA wish to promote river corridors as conservation and amenity areas. As such they
are opposed to developments likely to have a significant detrimental effect on river
corridors. However, in seme cases, appropriate mitigation may be acceptable including
measures such as the following.

i. An adequate river corridor width between the development and existing or proposed
river channels. This should preferably be with public access. A figure of 50 m from
either bank has been widely quoted as appropriate to preserve the river continuity.

ii. 8m or 9 m minimum (depending upon local land drainage bylaws) on each bank to be
provided beneath bridges and river crossings. Local stone or brickwork should be
selected to blend in with the local environment

iii. If culverting is unavoidable, the length should be kept to a minimum, a freeboard above
the top water level should be maintained to allow the free passage of debris.
Reinstatement of the bed with a suitable substrate and maintenance of access for
migratory fish and mammals should be carried out

iv. Transfer of alien plant species musi be avoided.

e) Sewerage

Sewerage and sewage treatment facilities should be adequate, and extended if necessary,
so that receiving water quality is not compromised by discharges (both from sewage
treatment works, outfalls and combined sewer overflows).

1)) Conservation of water resources —demand management

Where abstraction licences are required, the NRA would wish to see efforts made to cut
site losses of water. Examples include reducing leakage through cracked pipes and

351/7/T G1G2



Large Residential/
Business Park

recycling of water within systems. Where water supply is from the mains, this matter
should be discussed with the appropriate water supply company.

8. Baseline Information

The following information will be required:

a)  ariver corridor survey for any channel affected by the development;
b)  the capacity of the existing infrastructure;

c) the predicted current and future demands which will be placed upon it by the
development;

d) anindication of whether the private water supply and sewage disposal companies
have been contacted and if and how they propose to meet this demand within an
agreed timescale.

Other surveys which may be required include:
» wildlife conservation;

e aquatic biology;

* fisheries;

e geomorphology;

 recreation and amenity;

* water quality;

« hydrology and drainage;

¢ hydrogeolog};

 archaeology; and

 landscape;

Details of baseline survey work should be discussed with the NRA as soon as possible, as
parameters are likely to be diumally and seasonally variable. Where outline planning
permission is applied for, it is common for the NRA to place a holding objection upon such
applications until sufficient information is supplied.

9. Maintenance

Facilities should be provided for access to watercourses and provisions made for regular
maintenance.
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JIP-__.Monitori_ng and Maintenance

An appropriate monitoring and maintenance strategy should be devised, based upon initial
findings and the predicted impacts of the project. Audit may be required in certain cases.

11. Further guidance

Construction Industry Research and Information Association (1992) Scopefor the control
ofurban runoff. Repon R 123/124. CIRIA, London.

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Luker, M. and Montague, X. (1994) Control of pollution from highway drainage
discharges. CIRIA Report 142. Construction Industry Research and Information
Association, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
LARGE INDUSTRIAL/MANUFACTURING DEVELOPMENTS AND
OPERATIONS

1 Introduction

This guidance note seeks to identify the potential impacts large industrial developments
upon the water environment. It is intended to act as a fairly detailed general scoping brief
to convey the concems of the National Rivers Authority (NRA) for the Environmental
Assessment (EA) of such schemes. Other notes have also been produced for various
development issues that may be relevant; these are referred to in the text. Large industrial
development types covered more specifically by other guidance include a oil refineries and
power stations. The NRA has an interest in large industrial developments, particularly due
to potential impacts on water quality, water resources, flood defence, fisheries and

conservation.

Large industrial developments, by virtue of their size alone, will generally require EA. In
instances where EA is not formally required, the process remains a useful means of
conveying environmental information to the NRA and other interested parties. Indeed,
certain information may be required by the NRA in connection with licence/consent
applications (Section 4). The responsibility for obtaining information and/or EA lies with
the developer. There are distinct advantages to contact the NRA and conduct
environmental studies well in advance of the proposed development. It enables
environmental constraints to be identified and avoided and appropriate mitigation to be
designed into the planned development. The developer should be able to demonstrate a
reasonable consideration of alternatives for a scheme. There should also be some
consideration of strategic issues such as the availability of water resources to meet the
particular development

2.  Development control

Industrial and manufacturing developments are generally subject to development controls
within the framework of Town and Country Planning.

3. Environmental Assessment

Under the terms of the Town and Country Planning (Assessment o f Environmental Effects)
Regulations 1988 (SI Ne 1199) an EA is mandatory for project types listed in Schedule 1
of the Regulations, and would normally be required for those listed under Schedule 2 when
significant impacts are expected. Relevant Schedule 1 projects include;

« integrated works for the initial melting of cast-iron and steel;
 installations for the extraction, processing or transformation of asbestos products; and

* integrated chemical installations.

351/7/T G105



Large Industrial/
Manufacturing

Relevant Schedule 2 projects include:

» various metals processing operations;

» various chemical industries (other than those under Schedule 1),

» glass manufacture;

« textile, leather, wood and paper industries;

* rubber industry;

* industrial estates;

« manufacture of artificial mineral fibres;

« manufacture or processing of gunpowder and other explosives; and
e modifications of Schedule 1 developments.

Fuller description of development types and guidance on the significance of impacts for
Schedule 2 projects has been produced by the Department of the Environment and Welsh
Office (as DoE Circular 15/88 (WO Circular 23/88) and DoE/WO (1989)). For large
industrial developments Schedule 2 EA may be required by virtue of size alone.

Many of the above developments will include prescribed processes requiring the
application of Integrated Pollution Control (IPC) under the Environmental Protection Act
1990. These will require an assessment of Best Practicable Environmental Option (BPEO)
and use of Best Available Techniques Not Entailing Excessive Costs (BATNEEC). The
NRA are statutory consultees for developments involving IPC authorisation (and wasie
disposal) and should be contacted at an early stage for such developments.

4. NRA authorisations

The following licences/consems may be required from the NRA in connection with the
development

i. Discharge consent - for discharges to "controlled waters", i.e. groundwaters, inland
and coastal surface waters.

ii. Abstraction/impounding licence -for abstraction or impounding of water.

iii. Land drainage consent -for any works on the bed and banks of 2 river or construction
of any structure likely to impede the flow.

Discharge controls under IPC fall under the jurisdiction of Her Majesty’s Inspectorate of
Pollution (HMIP). The NRA are statutory consultees on the quality of such discharges to
controlled waters.
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5. Major potential impacts

Impacts will occur in both the construction and operation of industrial sites. Other
guidance is available for general construction issues which may be useful in addition.
Where the development consists of low impact light industry, guidance on large residential
and business parks may be more applicable than this note.

In general, a major concern of the NRA will be the effects of discharges and accidental
spills on water quality. It will be necessary to demonstrate that none of the water quality
objectives applied to watercourses are adversely affected. Pollution of surface and
groundwaters may result in criminal proceedings, as may any breaches of consent

conditions.

51 Construction phase

Land take -Virtually all new developments involve some degree of land take. In the case
of large industrial and manufacturing developments the amount of land take is likely to be
considerable, resulting in the general destruction of habitats and displacement or loss of

species.

Preparation of the working area and construction of buildings, roads and plant - Site
flora and fauna may be damaged through direct damage and through compaction and other
physical disruption of the soil. In addition, the temporary disposal of excavated soil may
extend the area affected.

Increased runoff resulting from soil compaction and vegetation losses may result in
increased river flows and therefore flood risk. In addition, groundwater may be affected by
reduced infiltration of precipitation. Runoff and soil disturbance may lead to increased soil
erosion with an associated increased sediment load in rivers. High suspended solid loadings
reduce water quality and can have direct impacts on flora and fauna and the aesthetic
appearance of a watercourse. Sedimentation of solids may, in turn, alter substrate quality
for invertebrates and plants. Fish spawning areas may be particularly damaged by siltation.
Imported base/infill material may cause pollution from leaching or runoff.

Machinery and vehicles  The general .operation® of- machinery- and- vehicles—may-
contribute'to problems of soil compaction and instability. Leaking or spilled fuel and oil
from machinery and vehicles whilst in use or in storage may contaminate both groundwater
and surface waters.

Noise and vibration from the use of machinery and vehicles may cause habitat disturbance
resulting in the loss of sensitive species from the area.

Contaminated land —Where the project involves the redevelopment of contaminated land,
construction activities may lead to the mobilisation of contaminants and pollution of
groundwater and/or surface waters. Separate guidance is available on such redevelopment.

In river works - In or near channel work such as the construction of water intakes and
waste discharge points is likely to cause disturbance to wildlife; it may also present a
barrier to navigation and migrating fish, result in the loss of (recreational) access to the
river, and lead to changes in the river substrate and channel geomorphology. Sediment

351/7/T G107



Large Industrial/
Manufacturing

resuspension may lead to reduced water quality and siltation downstream. Erosion and
runoff may add to these loads.

Stream diversion -Where diversion of streams occurs there will be a loss of a section of
river with its associated and long-established habitats, flora and fauna. The newly created
section will initially be ecologically poor and may lack habitat features. It may also be
unstable, leading to bank and bed erosion and flood defence problems.

Culverting -Culverting of rivers may result in shading and the loss of natural bankside and
substrate along the affected section of river. This may lead to temperature changes, a loss
of plants and faunal changes. The culvert may also act as a barrier to the migration of fish,
birds and mammals and increase flood risk.

Associated works - Compounds, workers accommodation, car parks and other areas
associated with the site of construction may extend the area of impact beyond that of the
immediate development. Also, impacts may arise from associated infrastructure, e.g. it may
be necessary to construct pipelines to and from a new industrial development for carriage
of water, fuel, and/or wastes to and from the site. (Guidelines on the impacts of pipelines
are available).

5.2 Operational impacts

Impacts arising from the operation of the completed industrial/manufacturing plant will be
depend to some extent on the nature of the plant.

Site runoff - Runoff from the industrial site and associated storage areas, roads and car
parks is likely to become contaminated with oil and fuel from vehicles and operations.
Runoff may also become contaminated with metals, chemical, organic matter etc.
depending on the type of industrial process. Runoff may cause a deterioration of surface
and/or groundwater quality.

Discharge of effluents - Effluents which are discharged from the site will result in
increased river flows and velocities which may cause bank degradation and erosion. The
net result may be alterations in channel width suspended sediment loads and
deposition/erosion patterns.

Water quality may be decreased by the addition of the effluent; microbial contamination,
increases in debris/rubbish, chemical pollution, deoxygenation and/or eutrophication may
occur. The temperature of the effluent may be different to that of the river and may
exacerbate impacts of other pollution; thermal stratification may also occur. The fauna and
flora may be impacted by the altered water conditions, algal blooms may form in nutrient—
rich, low flow conditions.

Separate guidance is available on the impacts of large discharges.

Emissions - Atmospheric emissions may lead to local deposition of contaminants and may
give rise to acidification of more distant freshwater systems in soft water areas with a low
buffering capacity, causing damaging effects on the water quality of receiving waters and
their communities. Low pH in itself can be acutely toxic to fish ana but effects are more
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usually associated with pH-related changes in aluminium toxicity. Acid-stressed systems
may show reduced densities and diversity of aquatic fauna, including fish.

Abstraction of water —Water abstraction may be necessary. The severity of impacts will
depend on the location and volumes extracted. Abstraction this will cause an altered
hydrography, including a lowered water table and reduced flows. In addition, the stream’s
mixing and dilution capacity will be decreased. The lower flows may cause changes in
stream morphology due to increased sedimentation downstream and physicochemical
properties of the water may alter due to the reduced volume. If too great a proportion of
flow is abstracted, the lack of water may present a significant barrier to fish migration and
movement, thereby affecting breeding success, feeding etc. Secondary effects may be
exerted on other water users, e.g. fishermen. The effects of abstraction are likely to be
most severe during low flow conditions. The aquatic community may be altered due to the
change in habitat and physicochemical properties.

Spillages and leakages - Bad practice or a lack of care in a variety of construction and
operational activities may cause pollution of watercourses. Examples of such activities
include: the disposal of chemicals and containers, oil handling and storage, the pouring of
cement near watercourses, the discharge of water from dewatering operations, site
sewerage and work near, or on, operational sewers. Chemical or organic pollution may
affect aquatic flora and fauna directly or indirectly through a lack of food. The loss of fish
may reduce angling success. Downstream water resources may be jeopardised as may
other uses, e.g. recreation. The aesthetic appearance of the watercourse may be reduced.
Direct blockage of watercourses may arise from various debris and lead to flooding.

Site management - The use of pesticides and/or fertilisers on the site may result in the
contamination of surface and'or groundwaters potentially resulting in a deterioration in
quality and loss of aquatic life.

6.  Mitigation measures

The location and size of developments will be key factors in determining impact
significance. Where possible, construction activities should avoid sensitive areas, such as:

« flood risk areas, e.g. floodplains;

* wetlands and marshes;

« rivers and river corridors of high ecological or amenity value;
* rivers supporting valuable fisheries;

 areas of conservation importance:

« wulnerable aquifers; and

 upland areas of catchments with particular sensitivities.
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The careful timing of activities may avoid sensitive periods, e.g. bird nesting and fish
spawning seasons.

Construction practices -Building regulations, codes of good practice, NRA guidance etc.
should be followed where appropriate. Staff, including supervisors, should be made aware
of the risks of site activities to the environment.

Permanent and temporary land take -Land take should be minimised and original
habitat features maintained. Compounds, car parks and other areas associated with the site
of construction should be carefully located to minimise additional impacts.

Wildlife habitats -Important habitats should be retained. In addition, opportunities
should be sought to create new habitats, particularly ones similar to those lost in the
development. Where feasible, soils, sediment, plants etc. should be transferred to the new
habitats, including movement of such material to the course of diverted channels.

Where breeding/roosting/hibemating sites are inevitably going to be affected, access to
these should be prevented prior to and during the relevant period.

The storage and handling of soil - The area affected should be minimised and the soil
structure maintained, i.e. avoid mixing topsoil with underlying material. Stored and other
exposed soil or spoil should be covered to minimise silt runoff. Imported material should
be avoided as this may contain polluting substances or propagules of invasive plants.
Seeding of landscaped areas may or may not be appropriate with suitable seed. Borrow
pits should not be excavated in sites of wildlife or other value.

Compaction of soils - The use of boards and other temporary supporting structures and
restricting the movement of vehicles and machinery in wet conditions will minimise
compaction by heavy machinery.

Chemicals, fuel and oil - Suitably storage areas away from watercourses and drains
should be used, with adequate bunding should spillage occur. Drip trays should also be
utilised with pumps and other such machinery to catch leaking oil. Particular care should
be taken when pouring concrete or handling cement near watercourses. The risk of
pollution from vandalism and theft should be reduced by using tamper proof valves,
adequate fencing arid security. If pollution of any sort does occur, the NRA should be
notified immediately and prompt action taken to minimise effects. Sewerage and waste
disposal arrangements should be adequately considered.

Drainage - Temporary drainage during construction and more permanent drainage
following completion should incorporate facilities such as storage tanks, oil separators
(interceptors), silt traps and wet balancing ponds, as appropriate, to reduce water quality
impacts of runoff and spillages. Field drains and ditches should be identified and carefully
reinstated to prevent flooding and to maintain the character of the landscape. Flood
compensation measures should be incorporated ‘where the flood plain is affected; :hese
should be designed in consultation with the NRA.
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Site runoff - The use of permeable membranes, floating roads, pervious gabions, may
reduced site runoff, although they should not be used if there is a high risk of
contamination from through flow. The discharge of runoff may be regulated by passage
through balancing ponds/retention basins. These may also act as a buffer against poor
water quality from storm runoff, as sediment traps, and provide useful aquatic, and wetland
habitats. Other drainage facilities such as oil separators (interceptors) should be considered
if oil is a likely pollutant. Isolation points designed into the drainage system may be useful
to prevent pollution of watercourses where there are high risks of spillage. There will be a
requirement for containment of fire-fighting water.

Dust - Dampening down of dust will reduce aerial transmission, but dampening water
should not be washed into drains without sediment traps. Vehicle (wheel) wash facilities
should be adequately constructed with containment of the effluent for proper treatment and

disposal.

Noise and intrusion - Avoidance of work at sensitive times/locations, e.g. in the evenings
where birds roost in adjacent sites, and the use of baffles etc. should reduce disturbance

from noise and intrusion.

In-channel work - Peak periods of relevant seasonal activities (i.e. navigation, fish
spawning) should be avoided. Interruption to recreational access and navigation should be
minimised, although public safety should not compromised. Methods of working should be
used that minimise the extent of disturbance to the banks and bed of the river.

Culverting - When unavoidable, culverts should be designed with the invert set below
normal bed level to enable some bed features to reform and to allow the uninterrupted
passage of fish. The headroom of the culvert should be maximised to enable tight entry and
permit the passage of birds and mammals. Adequate headroom and/or screening wil] also

reduce flood risks.

Abstraction of water - Damage to aquatic ecosystems may be reduced by restricting
abstraction to high flow conditions, or limiting the amount abstracted during low flow
conditions. On-site storage reservoirs may also be useful to supplement the supply.
Abstraction requirements may also be reduced by the use of recirculating or recycling
systems and effective leakage controls.

Contingency plans - Plans to be used in the event of a major pollution incident should be
set up. These should include emergency procedures on how to deal with the pollution.
Where appropriate, booms should available. Such emergency equipment should be stored
so that it is readily accessible and maintained in good condition. Staff should be trained
regularly on deployment methods so that in the event of an emergency deployment is rapid
and effective. Dispersants should only be used on spills only when absolutely necessary;
and where possible, use should be restricted to those which are known to have the lowest
toxicity. Fire fighting plans should be such that the risks of flushing contaminants into
water systems are minimal.

Management systems - Operational impacts may be reduced by the formulation, adoption
and adherence to environmental management systems (e.g. to comply with BS7750).
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7. Baseline surveys

In order to ascertain the detailed impacts of a development, baseline surveys will generally
be required, although some relevant information may be available from the NRA and other
bodies. Surveys should be conducted at relevant times of year using recommended
methods. The findings should highlight particularly sensitive sites, habitats or species.

In general, the NRA will require information on (from surveys or otherwise):
* river corridor survey (for wildlife conservation);
» fisheries;

» aquatic biology;

» water quality;

e water resources;

» hydrology and hydrogeology;

» landscape/amenity;

* recreation;

* river geomorphology; and

» archaeology.

8. Monitoring and audit

A relevant monitoring programme is recommended to assess the predicted impacts and the
success mitigation works.

Audits of site management practices during construction may ensure that the construction
techniques and practices proposed in the environmental assessment do not alter without
due consideration for the environment. Audits should also be carried out on operational
practices.

9.  General guidance and references

Construction Industry Research and Information Association (1992) Scopefor the control
of urban runoff. Report R123/124. CIRIA, London.

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
to the procedures. HMSO, London
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- Department of the Environment/Welsh Office (1991) Integrated Pollution Control: A
practical guide. HMSO, London.

Harris, R. C. (1993) Groundv/ater pollution risks from underground storage tanks. Land
contamination & Reclamation, 1 No. 4, 197-200.

Luker, M. and Montague, K. (1994) Control of pollution from highway drainage
discharges. CIRIA Report 142. Construction Industry Research and Information

Association, London.

National Rivers Authority (1994) Discharge Consents and Compliance. Water Quality
Series Nc 17. HMSO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF GOLF
COURSES

1. Introduction

This guidance note seeks to identify the potential impacts of golf courses upon the water
environment It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) for environmental studies carried out in
connection with golf course proposals. The potential impacts of golf courses are of interest
to the NRA because of the authority’ responsibilities for flood defence, pollution control,
fisheries, recreation and conservation management

Although legislation does not formally require a formal Environmental Assessment (EA) to
be carried out for proposed golf courses, EA is a useful process to gather and convey
information to those individuals and organisations, including the NRA, who may have an
interest in the environmental effects of the proposals. The NRA may require certain
environmental information in order to respond to the planning application, and to
applications to the NRA as a licensing body (Section 3).

The responsibility for EA lies with the developer, although the NRA will make available
relevant related information that it holds. It is advantageous to consult with the NRA and
initiate the EA in advance of the detailed designs to enable the proper consideration of
alternatives and the identification of any environmental constraints which may be avoided,
thus obviating the need for redesigning and mitigating avoidable impacts at a later stage.

2.  Development control

Golf courses are subject to planning controls within the Town and Country Planning
framework.

3. NRA licences

Under the terms of the Water Resources Act 1991, the National Rivers Authority has a
variety of licensing powers that may be relevant to golf courses.

i. Land_drainage_consent_-_required for any works on the bed and-banks of a river or
construction of any structure likely to impede the flow (e.g. surface water outfalls).

ii. Abstraction licences - for abstraction from ground or surface waters, e.g. for
irrigation.

iii. Impounding licences - for impounding of watercourses

iv. Discharge consent * for discharges to inland surface waters, groundwaters and coastal
waters.

Land drainage and impounding licences must be obtained in advance of any construction,
regardless of whether planning permission has been granted.
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4.  Major/potential impacts upon the aquatic environment
4.1 Construction impacts

Preparation of the working area and construction of the golf course - This may result
in damage to the site flora from direct damage and through compaction and other physical
disruption of the soil. In addition, the temporary disposal of excavated soil may extend the
area affected. There may be a loss of bank stability from bankside operations. Wildlife may
be affected that are dependent on trees and other vegetation, e.g. birds and bats may utilise
trees as nesting or roosting sites. The loss of shade provided by bankside trees may result
in significantly increased river temperatures and plant or algal growth.

Increased runoff resulting from soil compaction, vegetation losses and buildings (e.g.
clubhouses) may result in increased river flows and therefore flood risk. In addition, water
resources may be affected by reduced infiltration of rainfall to aquifers. Runoff and soil
disturbance may lead to soil erosion with subsequent pollution from raised levels of
suspended solids, decreasing water quality. Pollution by suspended material may have
effects on sensitive aquatic life from direct abrasion or from increased attenuation of light
in turbid water. In addition, sedimentation in rivers may affect substrate characteristics for
aquatic flora and fauna, and reduce the quality of gravels for fish spawning, particularly
that of trout and salmon. Reduced fish stocks will affect angling opportunities for such
stocks. Angling and recreation may also be impaired by bankside construction activities
and changes to access. General construction activity may also disturb aquatic wildlife
disrupting feeding and/or reproduction.

Archaeological interests may be damaged by soil excavation

Machinery and Vehicles - The general operation of machinery and vehicles may
contribute to problems of soil compaction and soil instability. Leaking or spilled fuel and
oil from stores, vehicles or machinery may contaminate both groundwater and surface
waters.

Near river construction - Golf courses may be built adjacent to watercourses and
artificial lakes may be constructed by excavating and/or impounding existing watercourses.
The impacts caused by works carried cut close to and within the watercourse, will include:
direct damage to river banks, aquatic and riparian flora and fauna and their habitats; and
impacts associated with pollution from high concentrations of disturbed sediments (with
subsequent sedimentation) and from oil or fuel spills. Construction materials such as
cement may also lead to pollution. Machinery and construction materials in the
watercourse may also represent a barrier to migrating fish.

In addition, to the above impacts the watercourse river may become wider and deeper,
altering the stream hydrology and geomorphology. This could have impacts on the riverine
communities, including the loss of sensitive species. Algal blooms may potentially develop
due to the increased retention time of stream water in ornamental lakes (and from the use
of fertilisers).
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4.2 End state/Operational impacts

Clubhouse - Disposal/treatment of sewage may have impacts on groundwater or surface
water quality, particularly in rural locations distant from foul sewers.

Landscaping - Landscaping may result in the changes to flood plain storage area and
flood flow routes, resulting in altered stream hydrography, increased runoff, localised
erosion and an altered risk of flooding. Altered drainage characteristics, particularly in the
vicinity of well-drained greens, will lead to associated changes to runoff, stream hydrology
and infiltration of rainfall to groundwaters. The altered site drainage may cause an
alteration in the grassland types and potentially could cause a loss in conservation value of
the site.

Irrigation - Abstraction of surface waters for irrigation will cause a decrease in flow
velocity, this may alter the sediment transportation and deposition regimes, thereby altering
the nature of aquatic habitats. Lower flows also reduce a river's ability to dilute and flush
out any contaminants that enter and affect downstream water users. Reduced river flows
may present a barrier to fish migration and movement which may then affect breeding
success and quality of fisheries. The temperature of rivers in low flow may rise more
rapidly and, combined with other physicochemical changes such as reduced dissolved
oxygen concentrations, may affect aquatic ecological communities, potentially Kkilling
sensitive species or causing them to migrate out of the area. Peak abstraction periods may
often generally coincide with periods of low river flow. Abstraction from groundwaters
will diminish groundwater resources and the flow of spring-fed streams.

Fertiliser and pesticide application - Fertilisers and pesticides applied to golf course will
be carried in site runoff (particularly if rainfall occurs soon after application) and drainage.
Chemical contamination of both groundwater and surface water may occur. Biological
communities could be seriously affected by pesticides with a loss of sensitive species (both
plants and animals). Fertilisers entering watercourses may increase the risk of algal blooms.

Addition of dye - The addition of dye to lakes may cause direct pollution. Where lakes are
on line the dye will be transported into the river system.

Mowings - Grass mowings and other clippmgs may produce, a-polluting liquor when leftTo'
_-Stand-Mowing itselfand'bther-rnaintenance activity may disturb sensitive wildlife.

5. Mitigation measures

Careful course design will minimise environmental impacts. The principal impacts of golf
courses are generally short-lived and confined to the construction phase provided mat
adequate care is taken during the planning, construction and operation of courses.
Alternative siting and designs of golf courses should be considered. Golf courses should
avoid sensitive areas, or measures to protect such areas should be guaranteed. Sensitive

areas include:
* river floodplains;

« [akes, wetlands and marshes;
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 rivers and river corridors of high ecological or amenity value;
 rivers supporting valuable fisheries;

* vulnerable aquifers; and

» upland areas of catchments with particular sensitivities.

The siting of access roads, storage tanks and waste disposal facilities used during
construction and in operations should also be considered.

Access roads - Roads should avoid riparian zones, and use appropriate construction
materials. Culverts should be avoided, but where required these should be designed so as
not to disrupt fish movement and be a flood hazard through their blockage. Drainage from
car paries should have oil/fuel interception systems included

Storage of fuel and equipment - On-site equipment and materials used in construction
and operation should be carefully stored. Proper bunding should be provided for fuel ranks,
away from water (preferably off-site) and locked when unattended. Bunds should be
constructed such that all openings and fuel pipes are within the bund walls and that the
bund itself has an adequate capacity. Chemical and fuel stores should be locked.

Drip trays - Drip trays should be placed under stationary machinery to collect oil and
grease.

Waste disposal - Sewage and other waste water should be disposed of to foul sewer,
where available. At locations remote from such sewerage, adequate treatment facilities
should be installed.

Water features - Water features designed into the golf course should generally be off-line
as algal growth, chemical treatments etc. in on-line features will have a direct effect on
river water quality.

Storage of surplus winter water - Constructed lakes will limit the need for restrictions on
abstraction licenses and result in a more reliable supply. By designing these to receive site
drainage, these may also act as balancing lakes, thereby reducing the impacts of runoff and
spillages. Recirculation or aeration devices may need to be installed in order to maintain
water quality. Reclaimed waste water may be a further viable source of water for irrigation
purposes.

Buffer strips - Areas of land around watercourses, unaffected directly by the development,
may be used to intercept runoff and reduce the amounts of sediment and nutrients entering
such watercourses. Strips of at least 10 m should be left adjacent to any watercourses to
provide a natural undisturbed corridor in which herbicides and fertilisers etc. are not used.
Larger buffer strips may be required if the natural land drainage situation requires it.

Pesticides and fertilisers - should be used in accordance with the relevant guidelines, such
as MAFF (1985) and NRA (1995). These chemicals should only be applied to playing
surface and used minimally. Drainage from areas with fertilisers applied should not enter
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-water bodies within or adjacent to the course. Fertilisers, pesticides, dyes, fuel, oil and
other potentially polluting materials should be properly stored, e.g. secure bunded areas.

Mowings - should be stored/composted away from watercourses.

Soil protection and restoration - Compaction of soils may be reduced by restricting
traffic movement, especially during wet conditions, and the use of protective boarding and
low ground pressure machinery. If necessary, soil should be carefully removed and stored
with subsequent reinstatement. If necessary subsoil should be ripped prior to the spreading
of topsoil. Mixing of unlike soil materials and importing soils should be avoided where

possible.

Field drains and ditches - These should be identified and carefully reinstated where
appropriate to prevent flooding and maintain the character of the landscape.

Habitat protection and creation - Where possible valuable existing habitat features
should be incorporated into course design and protected from change. Mowing regimes
may be used to avoid sensitive periods (e.g. flowering, breeding). Further habitats should
be created to compensate for habitat losses and to improve the landscape and wildlife
potential for the site. The former Nature Conservancy Council has issued relevant

conservation guidance (NCC 1990).

Disturbance to wildlife - Appropriate phasing of construction work to avoid noise and
disturbing activity at sensitive times will greatly reduce environmental impacts. Sensitive
times for bird populations include breeding season and migratory concentrations.

Disturbance to recreation - Careful timing operations should minimise such disturbance.

Access - Where access restrictions result from the development, arrangements for
alternative access should be made with the provision of gates, bridges or stiles.

Archaeological sites - Sites and other interest should be preserved in situ where feasible
with the provision of facilities for visitors. Relocation should be considered, where damage
is unavoidable.

_6__ Baselinesurveys — — - — —— - — — —mememem —

Baseline field surveys should be carried out that are appropriate with respect to timing,
timescale and methods used. Surveys should preferably include those conducted at the
same time of the season as the proposed construction, in the year prior to the works.

Field surveys should be sufficient to:
« establish the pre-construction (baseline) state of the site;

+ allow the determination of critical environmental factors upon which to give rapid on-
site advice during construction;
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o determine the best operational conditions for the aquatic environment during
construction such as water level in wetlands, water flow in rivers and allowable
sediment load or deoxygenation effects on river biota especially fish;

» optimise the reinstatement of channels or wetland areas by the appropriate choice or
extent of use of a specific technique; and

» identify construction practices with a high environmental risk, economic liability or
publicity factor.

The surveys required are site specific but is likely to include physical, chemical, and
morphological data on water, soils and topographic features in addition to the species and
numbers of the major organisms present. Important indicator species include flowering
plants, dragonflies, amphibians, reptiles and native and migrant birds. Red Data Book
species and those which are otherwise designated as rare (i.e. in legislation) must also be
specifically searched for in surveys. Information on aquatic invertebrates, fisheries,
recreational use and the river corridor as a whole will also need to be collected.

7. Monitoring and audit

Monitoring that is relevant to the predicted impacts and mitigation measures is
recommended and should not only make use of baseline surveys but also consider further
pre-scheme surveys. Post-scheme monitoring data should be regularly reviewed. The
review or audit should also include compliance with agreed management practices.

8. General guidance and references

In general, there should be limit to the number of golf course developments in an area or
type of area to reduce cumulative effects.

European Golf Association Ecology Unit (1995) An environmental strategy for golf in
Europe. Pisces Publications. (Available from the Nature Conservation Bureau, 36
Kingfsher Court, Hambridge Road, Newbury, Berkshire, RG14 5SJ.)

Ministry of Agriculture, Fisheries and Food (1985) Guidelinesfor the use of herbicides on
weeds in or near to watercourses and lakes. MAFF. (NB these guidelines are currently
being updated).

NRA (1995) The use of herbicides in or near water. NRA (Anglian Region),
Peterborough.

Nature Conservancy Council (1990) On course conservation: Managing golfs natural
heritage. NCC, Peterborough.
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NRAGUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
POWER STATIONS

1. Introduction

This guidance note seeks to identify the potential impacts upon the water environment of
power station developments. It is intended to act as a fairly detailed general scoping brief
to convey the concerns of the National Rivers Authority (NRA) for the Environmental
Assessment (EA) of proposed power stations. The NRA has an interest in power stations
due to its general environmental responsibilities and particularly with respect to the control
of pollution of surface waters. Legislation requires that an EA should be carried out for
most proposed power station developments with the production of an Environmental
Statement (ES). The responsibility for this assessment lies with the developer. It is
advantageous to conduct the EA in advance of the design phase to enable proper
consideration of alternatives. Similarly, early contact with the NRA will enable
identification of sensitive areas and other environmental constraints affecting proposals.
The EA's conclusions require proper justification and raw data should be accessible to
interested parties, such as the NRA.

Wind farms and hydropower schemes are subject to other guidance notes.

2.  Development control

Under the Electricity Act 1989 the construction or extension of power stations with a
capacity of 50 megawatts or more requires consent from the Secretary of State for Trade
and Industry. Smaller power stations fall under planning legislation, i.e. the Town and
Country Planning framework.

In addition to planning regulations, power stations may be subject to the requirements of
the Environmental Protection Act 1990, e.g. the application of BATNEEC (Best Available
Techniques Not Entailing Excessive Costs) for emission controls and the Duty of Care in
the management of wastes.

3. Environmental Assessment

Under the Electricity and Pipe-line Works (Assessment of Environmental Effects)
Regulations 1989"(SI 1989 Ne 167) an ES must be submittedTo the Secretary of State for
Trade and Industry in connection with applications which are made for:

I. the construction or extension of a nuclear power station;

ii. the construction or extension of a non-nuclear generating station with a heat output of
300 megawatts or more;

Iii.the construction or extension of a non-nuclear generating station with a heat output of
300 megawatts or more where the Secretary of State is of the view that the
development would be likely to have significant effects upon the environment; and
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iv. the placement on land of an overhead line or the construction or diversion of a pipeline
of 10 miles or more in length, where the Secretary of State takes the view that the
project concerned would be likely to have significant environmental effects.

As such, EA may be required not only for power stations but also for the transmission of
associated fuel supply (e.g. gas and oil) via pipelines and the transmission of generated
power via overhead lines.

Local Planning Authorities may require EA for smaller schemes not subject to consent
from the Department of Trade and Industry.

For those cases where an EA may not be formally required the EA process and ES may be
a useful process to convey environmental information to interested or licensing bodies such
as the NRA.

4.  NRA licences
Power station developments may require a number of licences from the NRA, such as:

» discharge consent - for discharges to controlled waters (i.e. inland surface waters,
coastal waters up to three miles offshore and groundwaters);

» abstraction licence - for abstraction from groundwater or surface waters;
» impounding licence - for impounding surface waters; and

» land drainage consent - for any works on the bed and banks of a river or construction
of any structure likely to impede the flow.

In addition, consent must be obtained for the introduction of fish into an inland water, e.g.
for stocking fish into cooling water lagoons or into rivers as a mitigation measure.

In addition, Her Majesty's Inspectorate of Pollution (HMIP) is the competent authority for
consenting discharges within integrated pollution control (IPC) arising from the EPA 1990.

5. Major potential impacts upon the aquatic environment
5.1 Construction impacts

Impacts are described primarily for fossil fuel and nuclear power stations. The principles of
fossil fuel plants may be easily applied to smaller plants, such as municipal waste
incinerators and biomass plants burning renewable' fuels such as straw and coppiced
wood. Further detail on the general impacts of construction, may be found in other
guidance.

Land take - Land take will result in the loss of wildlife habitats, species and possibly
migration pathways.

Preparation of the working area and construction of roads and buildings - General
construction activities may result in damage to the site fauna and flora from direct damage
and physical disruption of soils. The temporary disposal of excavated materials may extend
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the affected area. Bankside operations are likely to cause bank instability. Fauna and flora
may be affected by habitat loss from within water channels, from banksides and from other
habitats such as wetlands. For example, bankside trees and vegetation may be used by birds
and bats as nesting and roosting sites and by otters. Bankside trees may also provide shade
to aquatic systems; tree loss may thus result in raised water temperatures and increased
growth of plants and algae.

Increased runoff resulting from soil compaction and vegetation losses may result in
reduced infiltration to groundwater and an altered hydrological response to rainfall, with
increased shon-term river flow. Infiltration loss may result in a lowered water table,
affecting associated habitats (e.g. wetlands), water resources. River baseflows may also be
reduced affecting aquatic life, water recreation and resources. Increased river flow in
response to rainfall may result in erosion of river substrate, banks and associated aquatic
life, changes to river geomorphology and the risk of flooding.

During a major construction of this type large quantities of fuel/oil and machinery may
need to be stored on site. These may present a high risk to the aquatic environment from

leakage and spillage.

Construction of inlet and discharge pipes - As much of the construction will inevitably
have to take place within or near water channels, works may lead to the mobilisation of
soils and sediments, and increased suspended solid loads. Erosion and runoff may add to
these loads. Such deterioration in water quality may affect organisms which are sensitive to
abrasion, siltation and to increased attenuation of light from water turbidity. Siltation may
significantly alter substrate characteristics resulting in an increasing dominance of silt
tolerant organisms and reduced egg-fry survival of fish using gravels for spawning, e.g.
trout and salmon. Altered fish stocks will have implications for angling opportunities.

Access to watercourses or water bodies, for navigation, angling, other water-based
activities may be disrupted. Maintenance of flood defences may also be prevented.

Associated development - Contractors parking, storage and accommodation areas may
significantly extend the area of impacts, albeit temporarily. Transmission lines and the
infrastructure for fuel supply and storage may similarly extend the area of impactsLThe_
planting of crops.for.biomass”productionmay-result in a change"of land use and associated

impacts.
5.2 Operational impacts

Abstraction of water for cooling - Tne severity of impacts from abstraction will depend
very much on the location and volumes abstracted, particularly in relation to river or tidal
flows. Abstraction may cause reductions in river flows and changes to tidal regimes,
dispersive characteristics and sediment transport; thereby significantly altering the nature of
aquatic habitats. Reduced river and tidal flows also reduce the system’ ability to flush, mix
and dilute any contaminants. If too great a volume of water is abstracted the lack of water
may present a significant barrier to fish migration and movement The reduced volume and
mixing of water in a system may also cause physicochemical changes such as increased
temperature, and reduced dissolved oxygen, affecting sensitive aquatic communities.
Secondary impacts may be exerted on other water users, e.g. fishermen.
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At the point of abstraction, impingement of fish may occur at intake screens. Fish larvae
and other smaller organism may also become entrained. Losses may be seasonal,
particularly in relation to migration patterns and breeding cycles, such as the downstream
migration of salmon smolts in rivers and the release of barnacle larvae in marine situations.

Further guidance notes on the impacts of abstraction are available.

Cooling Water Discharges - Cooling water discharges may have a thermal impact on the
receiving water. Increased water temperature may alter growth, metabolism, food and
feeding habits, reproduction, movements, migration and behaviour in aquatic organisms.
Raised temperature may also alter the ability of organisms to deal with other stresses, such
as diseases and other forms of pollution. These effects may be compounded by changes in
water physicochemistry such as concentrations of dissolved gases. For example, the
oxygen carrying capacity of water decreases with increasing temperature.

Cooling water may also contain significant concentrations of chemicals, some added, some
concentrated by evaporative processes (particularly inrecirculation systems). Chemicals in
the cooling water may include salts, acids, biocides and antifoulants. These each may have
impacts on the quality of receiving waters.

Other discharges - Effluents from processes such as flue gas desulphurization (FGD),
may contain high concentrations of various contaminants, e.g. boron, fluoride, chloride and
metals. These may have significant impacts on aquatic life and water resources.

Radioactivity releases from nuclear power stations into the aquatic environment is strictly
controlled and are unlikely to cause acute toxicity problems under normal circumstances.
However, long-term low level releases may result in chronic effects (e.g. reductions in
fecundity, growth, and longevity) through bioaccumulation. Major spills or leaks of
intermediate and high level wastes would have serious implications for aquatic life if
surface waters were affected. Groundwater contamination would result in a long term loss
of water resources.

Leakage from recirculating (cooling) systems may cause a significant drop in the water
quality of receiving waters due to the concentrated nature of contaminants.

Further guidance notes on the impacts of abstraction are available.

Site runoff - The volume of site runoff will be increased by the increased paved area due
to roads, car parks, buildings etc. As mentioned above, this may result in an altered stream
hydrology and a lowered water table, affecting aquatic life, flood risk and water resources.
Site runoff may also be acidic and contain various contaminants, including suspended
solids, arising from particulates and leachate from dust, fly ash and coal stocks. Site runoff
may also contain radioactive contamination. As a result, the receiving water may suffer a
deterioration in quality, and in the loss of sensitive species. Bioaccumulation of
contaminants may also occur in the food chain. Changes in the substrate characteristics and
river bed morphology may also occur due to sedimentation.

Spills of fuel, chemical and wastes may cause pollution if these enter groundwater or
surface waters.
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Pulverised fly ash (PFA) - Disposal of PFA may extend the area of impact through and
water quality effects. Aquatic habitats may be damaged or lost by dumping in aquatic or
riparian sites, e.g. coastal lagoons. Leachate from PFA may contaminate groundwater and
surface waters. Further contamination and suspended solids may arise from runoff and
windblow. Damage to aquatic life may be via mechanisms of toxicity, smothering and
habitat change or loss.

Other wastes - Other wastes from power stations may include boiler cleaning wastes,
sludges from water treatment plant, ash from oil-fired boilers and gypsum from FGD.
Further wastes may arise from the decommission of power stations. Impacts may arise

from these other wastes.

Atmospheric emissions - Atmospheric emissions from combustion processes may lead to
local deposition of contaminants derived from fuel sources and more remotely lead to the
deposition of so-called "acid rain". Localised deposition of contaminants from municipal
waste incinerators may be particularly significant (see separate guidance on waste
management).

Acidification of freshwater systems may arise from acid rain in soft water areas, where the
buffering capacity is low, causing damaging effects on the water quality of receiving waters
and their communities. Low pH in itself can be acutely toxic to fish but effects are more
usual through associated changes in aluminium toxicity. Acid-stressed streams may show
reduced densities and diversity of aquatic fauna, including fish.

Atmospheric emissions from power stations may also contribute to alteration of the global
climate.

Landscape - Power stations (and cooling towers in particular) will generally have a
significant impact on landscape. The impact may be exacerbated by aerial emissions,
including steam, and heaps of fuel and PFA.

Noise - Generators and site activity may disturb wildlife and nearby recreational users.

Associated developments - Transmission lines may be a significant cause of mortality of
migratory birds through collisions. Extraction of fuel (or growth. of biomass) -will have----
impacts at- source.-Quarrying"of limestone for FGD may have significant impacts at the
point of extraction. Decommission of power stations may have a variety of impacts,
depending on the power station type and mode of operation.

6.  Mitigation Measures

Siting and design options - power stations and associated developments should avoid
sensitive locations such as:

* river floodplains;
* [akes, wetlands and marshes;-

* rivers and river corridors of high ecological or amenity value;
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* rivers supporting valuable fisheries;
» vulnerable aquifers; and
* acid sensitive areas.

Where space is limiting, gas or oil-powered generators may be preferable to coal-fired
stations as these require less space, not requiring large areas for coal stockpiles and for
PFA storage or disposal. More strategically, the power station should fit in with national
energy policies and the consideration of alternatives such as energy conservation measures.
Power station location should take into account the contribution to acid rain in sensitive
areas.

Routing of transmission lines should also be considered at an early stage. In particular,
locating lines underground may be a more environmentally acceptable (but costly)
alternative in sensitive locations.

Preparation of the working area and construction of roads and buildings - The area
of working should be minimised as far as possible. Measures should be taken to avoid
valuable habitats and to reinstate semi-natural areas damaged by construction. To avoid
damage to soils in construction, soils may be protected in situ or temporarily removed. To
protect soils, compaction may be averted by restricting traffic movement, especially in wet
conditions, and the use of protective boarding and low ground pressure machinery. If
necessary, when removed soil is to be is reinstated, the subsoil should be ripped prior to
the spreading of topsoil. Mixing of unlike soil materials should be avoided. Excavated soil
should be carefully disposed of, away from more sensitive locations and possibly off-site.
Stored and other exposed soil or spoil should be covered to minimise silt runoff

Habitat creation - Opportunities of suitable habitat creation should be maximised,
incorporating those types unavoidably lost. Such habitats should be installed at an early
stage and translocation of sedentary species considered.

Drainage - Temporary drainage during construction and more permanent drainage on
completion should incorporate facilities such as storage tanks, oil separators (interceptors),
silt traps, wet balancing ponds, and reed bed treatment (as appropriate) to reduce water
quality impacts of runoff and spillages. Field drains and ditches should be identified and
carefully reinstated to prevent flooding and maintain the character of the landscape. Rood
compensation measures should be incorporated where the flood plain is affected. These
should be designed in consultation with the NRA.

Construction of inlet and discharge pipes - Inlet and discharge pipes should not be
positioned where these may affect other intakes. Positions for discharge pipes should be
chosen which have good mixing potential. Care should be taken using cement and other
potentially toxic construction materials near water.

Abstraction - Damage to aquatic ecosystems may be reduced by primarily using water
abstracted from lagoons rather than directly from rivers or estuaries. Abstraction will still
also be required to replace losses from evaporation. However, abstraction needs to top-up
lagoons will be reduced and may be done at times of high flow (or tide), where possible. At
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some sites direct abstraction for cooling may the only practicable option. Recirculation
should be used where possible.

Loss of fish due to impingement can be reduced by employing warning stimuli’ for example
air bubbles, light, electricity, water velocity and pressure changes. Physical barriers such as
fine screens or clinker bunds surrounding the area from which water is extracted may also
be used to protect aquatic fauna. Carefully organised operating schedules may also reduce
the risk of impingement and entrainment as may reducing the intake velocity. Solomon
(1992) provides guidance on intake design and techniques that may be used to reduce
impacts. It may be feasible to compensate for the loss of fish by the operation of a hatchery
and stocking programme as agreed with the NRA.

Cooling water discharges - To minimise contamination of receiving waters cooling water
should be passed through balancing lagoons or treated before it is returned. In freshwater
systems it may be possible to dechlorinate effluents using sulphur dioxide injection.

Discharges should be made through dispersal mechanisms and/or at times of high flow to
maximise dispersion and dilution of contaminants.

The need for antifoulants to prevent the growth of aquatic organisms in the cooling water
circuit may be reduced by designing systems with smooth surfaces and by maintaining a
high water velocity (>2.5 ms']) to create conditions unfavourable for attachment. Reversal
of cooling water once every four weeks may achieve some degree of control, but requires
some extra heating and is costly.

Atmospheric emissions - The quality of air emissions may be improved by fuel
gasification, flue gas desulphurization, the use of low sulphur fuels, controlled combustion
and NOx and other emission controls. Greater dispersion of emissions may be achieved
from higher emission stacks.

Disposal of pulverised fly ash (PFA) - The incorporation of a settling system into the
plant process will limit the amount of fly ash discharged into receiving waters. Damping
down or covering of PFA may also reduce inputs from windblow. PFA disposal sites may
be restored by covering of topsoil etc. and subsequently may be suitable for other land use.

Nuclear waste - Nuclear waste, should -be-minimised ~and~contained using stringent
measures.'Low level releases should consider cumulative effects from other discharges and

background radiation.

Storage of fuel and equipment - On-site equipment and materials should be carefully
stored both in construction and operations. Proper bunding should be provided for fuel
tanks, away from water and locked when unattended. Bunds should be constructed such
that all openings and fuel pipes are within the bund walls and that the bund itself has an
adequate capacity. Drip trays should be placed under stationary machinery to collect oil

and grease.

Noise impacts - Suitable screening will reduce noise impacts, as will having construction
and operating procedures that avoid sensitive times or locations.
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Visual impacts - Visual impacts may be reduced by screening with suitable native plants
and bushes.

7.  Baseline surveys

Pre-construction surveys should be appropriate with respect to timing, timescale and
methods used and preferably include surveys at the same time of the season as the
proposed construction, in the year prior to the works. Relevant surveys may be ascertained
by consultation with interested parties, such as the NRA, but may include:

» hydrology;

 river/coastal geomorphology;
* water quality;

e water resources;

* river corridor surveys;

* aquatic biology;

« fisheries; and

» archaeology.

Predictive modelling of various factors such as dispersion of temperature plumes and other
discharges and emissions will usually be required

8. Monitoring and audit

Monitoring should be carried out that is relevant to the predicted impacts and mitigation
measures. It should not only maks use of baseline surveys but also consider further pre-
scheme surveys. Post-scheme monitoring data should be regularly reviewed. The review or
audit of data should also include an assessment of compliance with agreed management
practices.

9.  Further guidance and references

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
toprocedures. HMSO, London.

Department of the Environment/Welsh Office (1991) Integrated Pollution Control: A
practical guide. HMSO, London.

Hawkes, F.B. (1974) Heated discharges from thermal power stations. Effluent Water
Treatment Journal, 14 No. 10, 549-559.
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Langford, T.E. (1983) Electricity Generation®and=the Ecology of Natural—-Waters.—
Liveipool University Press.

National Rivers Authority (1994) Discharge Consents and Compliance - the NRA’s
approach to control of discharges to water. Water Quality Series No. 17. HMSO, London.

Solomon, D.J. (1992) Diversion and Entrapment of Fish at Water Intakes and Outfalls.
R&D Report 1 National Rivers Authority, Bristol.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF WIND
FARMS

1 Introduction

This guidance note seeks to identify the potential impacts of wind farms upon the water
environment. It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) for the Environmental Assessment (EA)
of wind farm schemes. The potential impacts of wind farms are of interest to the NRA
because of the authority’s responsibilities for pollution control, fisheries, recreation and
conservation management Early consultation with the NRA will help to identify any
environmental constraints and sensitive areas which may be avoided, thus obviating the
need for redesigning and mitigating avoidable impacts at a later stage. Consideration
should not only be given to the impacts of generators alone, but also to associated
development such as access and haul roads, buildings, substations, transformers and the
installation of cables and overhead lines.

2. Development control and Environmental Assessment

Wind farm developments come under the Town and Country Planning framework. As such
an EA may be required as wind farms are now listed under Schedule 2 of the 1988 Town
and Country Planning (Assessment of Environmental Effects) Regulations as ‘wind
generators’, following amenoment to those regulations (which previously did not consider
wind farms) by the introduction of the Town and Country Planning (Assessment of
Environmental Effects) (Amendment) Regulations 1994. As Schedule 2 projects a formal
EA may be required where the scheme is anticipated to have significant environmental
effects. The following indicative criteria and thresholds are given by DoE Circular 7/94
(Welsh Office 20/94) to assist whether EA is required:

* the development is located within or is likely to have significant environmental effects
on a National Park, the Broads or the New Forest, and Areas of Outstanding Natural
Beauty, Sites of Special Scientific Interest or heritage coast; or

* the development consists of more than ten wind generators; or
the total instiled capacity of the development exceeds 5 megawatts.

Wind farms are given particular attention in Planning Policy Guidance on Renewable
energy (PPG 22) issued by the Department of the Environment/Welsh Office 1993. This
states that where an EA is not requested per se, applicants will be expected to have full
regard to the environmental implications of proposals.

The installation of overhead power lines associated with wind farms may qualify for a
separate EA under the Electricity and Pipe-line Works (Assessment of Environmental

Effects) Regulations 1990 (SI 1990 No.442).

3. NRA licences

Authorisation will be required from the NRA for any works on the bed or banks of a river
or construction of any structure likely to impede the flow (as a land drainage consent).
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Other authorisations that may be required include discharge consent, abstraction and
impounding licences. Authorisations must be obtained in advance of any construction,
regardless of whether planning permission has been granted. In order to consider
applications for authorisation, the NRA will require certain environmental information
which would normally be included in an ES, if produced.

4.  Major/potential impacts

Impacts upon the aquatic environment are expected particularly during the construction
phase, and may not only arise from the erection of wind generators, but also from the
construction (and use) of access and haul roads, substations, transformers and the
installation of underground cables and overhead lines.

4.1 Construction impacts

Water hydrology - Runoff will increase due to the larger paved area and from sail
compacted during construction and road use. Increased runoff will generally result in
greater flow and flood risk downstream. Where roads and trenches need to cross a
floodplain or river, impediment of groundwater or surface water flow may occur.

Water quality - High suspended solids, from the road and excavation works, may result in
an increased bed load, possibly causing deoxygenation, and downstream sedimentation.
The latter may be particularly unacceptable where salmon spawning areas are affected, as
siltation reduces egg survival. Pollution from cement, concrete and leakage and/or spillage
of fuels and oil from construction machinery and storage tanks may cause further
deterioration of water quality. Contamination may also occur from litter, vehicle emissions,
oil and grease, tyre wear, and the breakdown of road surfaces. Deterioration of water
quality may adversely affect aquatic life and compromise downstream water supplies.
Furthermore, reduced water quality may affect a watercourse's aesthetic quality and its
recreational value. Groundwaters may be polluted by oil, fuel and other contaminants.

Channel morphology - Channel morphology may be altered by the downstream
deposition of sediments, increased sediment and bed load.

Habitat disturbance - Disturbance of both aquatic and terrestrial habitats may occur from
direct land take, deterioration of water quality, altered channel morphology, construction
noise and vibration, and from the storage and disposal of excavated soil. Severance of
migratory paths may occur from the site construction works or from the installation of
associated cables or overhead lines which may have to cross a variety of habitats including
river corridors, wetlands and other potentially sensitive areas. Damage may result in the
loss of sensitive species.

Access - Access to the development and associated area may be impeded by construction
activity.

Heritage, archaeology and landscape - Heritage/archaeological interest may be affected
through the destruction of known and unknown features. Visual disturbance may occur
during construction there are likely to be a significant number of lorry movements and the
use of cranes for the erection of turbines may be particularly obtrusive.
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4.2 End-state impacts = = .

Water hydrology - Stream hydrology can be affected by increased runoff from the
increased road surface area and compacted soils, which may remain to be a problem during
the operational phase.

Water quality - The use on site of fuel, lubricants and chemicals, such as pesticides, may
affect water quality. In general, contaminants from runoff should pose a lesser risk than
during the construction phase due to the reduced volume of traffic and cessation of
excavation activity.

Ecological disturbance - Disturbance may arise due to noise and vibration from the wind
generators; sensitive species may be particularly affected. Also, bird fatalities may arise
from direct collision with generator blades.

Landscape - The landscape may be particularly affected by wind farms.

5. Mitigation measures

Location/design - Alternative siting and design should be considered and the
environmental acceptability of the options considered. In addition to the wind farm itself,
the siting of access roads, substations, transformers, storage tanks and waste disposal
facilities used during construction and thereafter should be considered along with the
routing of underground cables and overhead lines. Wind farms and associated
developments should avoid riparian zones and wetlands.

Storage of fuel and equipment - On-site equipment and materials should be carefully
stored. Proper bunding should be provided for fuel tanks, away from water (preferably off-
site) and locked when unattended. Bunds should be constructed such that all openings and
fuel pipes are within the bund walls and that the bund itself has an adequate capacity.

Drip trays - Drip trays should be placed under stationary machinery to collect oil and
grease.

Buffer areas - Areas of land around watercourses, unaffected directly by the development,
may be used to intercept runoff and reduce_the.amounts.of-sediment-and-nutrients-entering
such watercourses.

Riparian management - Measures should be considered to protect or enhance the aquatic
environment and the value of distinctive riparian habitats. It must be remembered that
increased ecological diversity is not necessarily an improvement as a rare species may only
exist where competition is low.

Road construction - Access/haul roads should avoid riparian zones, minimise erosion, use
appropriate construction materials, have culverts designed so as not to disrupt fish
movement, design roadside drains to drain road areas only and to discharge to buffer areas
where drainage water is likely to contain high sediment loads.
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Archaeological and other interest - Such interests should be preserved in situ, where
feasible, with the provision of facilities for visitors. Relocation should be considered, where
damage is unavoidable.

Access *Restrictions should be mitigated for by the construction of gates, bridges or stiles,
or arrangements for alternative access to be made.

Compaction - Compaction and other soil damage may be reduced by restricting traffic
movement and the use of protective boarding and low ground pressure machinery. If
necessary, soil should be is reinstated, and subsoil should be ripped prior to the spreading
of topsoil. Working on wet soils and mixing unlike soil materials should be avoided.
Excavated soil should be carefully disposed of, possibly off-site.

Drainage - Field drainage should be reinstated. Header drains and water stops should be
installed in cable trenches. Oil separators (interceptors), silt traps, wet balancing ponds,
open ditches, soakaways and reed bed treatment should be used where appropriate to
reduce water quality impacts.

Loss of habitats - The working width of roads, cable laying operations etc. should be
restricted. Traffic should be restricted to suitable roads, which may often be temporary.
Special provisions may be required where habitats need to be protected. For example, if a
wetland needs to be crossed, bog mats could be employed. Damaged habitats should be
restored to their former soil profiles with reseeding (using seeds from the original,
disturbed vegetation or vegetative fragments). Grazing animals should be excluded during
restoration.

Disturbance to wildlife - Operations should be carefully timed, e.g. to avoid breeding
seasons, and sited to cause minimum disturbance.

Use of pesticides and fertilisers - Relevant guidance on the use of pesticides should be
followed (e.g. MAFF (1985), FC (1989) and NRA (1995)). The NRA should be notified
where appropriate and watercourses should be avoided.

Noise - should be minimised by careful selection of machinery and the use of baffles or
screens, where appropriate. Timing of operations and rate of discharge should be
restricted. The siting of operations should be chosen carefully.

6. Baseline surveys

The developer should ensure that the characteristics of the area of the development are
ascertained and sensitive areas identified, such as:

 bird feeding and roosting areas and any migratory paths;

* rivers supporting valuable fisheries, e.g. salmon, and salmonid spawning areas;
e areas supporting rare species;

» saltmarshes and other wetlands;

 rivers and river corridors of high ecological or amenity value;
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» contaminated land likely to lead to polluting runoff; and

» "vulnerable" aquifers as outlined in the NRA's Policy and practicefor the protection of
groundwater (NRA 1992).

The characterisation should be conducted by a review of information currently held by
competent authorities and surveys conducted or commissioned by the developers. The
surveys should be appropriate with respect to timing, timescale and methods used.

The surveys required are case specific but may include surveys of water quality, hydrology,
river corridors, fisheries, recreational use, buildings, physiographic and geological features,
sites and objects of archaeological or historic interest and the general landscape.

7. Monitoring and audit

Monitoring that is relevant to the predicted impacts and mitigation measures is strongly
recommended and should not only make use of baseline surveys but also consider further
prescheme surveys. Post-scheme monitoring data should be regularly reviewed. The review
or audit should also include compliance with agreed management practices.

8. References and general guidance

British Wind Energy Association (1995) Best Practice Guidelines for Wind Energy
Development

English Nature have published nature conservation guidance for renewable energy projects
(EN 1994) which concentrates on wind power. The Department of Trade and Industry
have produced guidance (DTl 1992) on the EA of cross-country pipelines, which may be
applicable to the laying of power cables.

Department of Trade and Industry (1992) Guidelines for the Environmental Assessment of
Cross-Country Pipelines. HMSO, London.

English Nature (1994) Nature Conservation Guidelines for Renewable Energy Projects.
English Nature, Peterborough, -

Forestry Commission (1989) Provisional Code of practice for the use of pesticides in
forestry. Occasional Paper 21. Forestry Commission, Edinburgh.

Ministry of Agriculture, Fisheries and Food (1985) Guidelines for the use of herbicides on
weeds in or near watercourses and lakes. (NB these guidelines are currently being
updated).

NRA (1995) The use of herbicides in or near water. NRA (Anglian Region),
Peterborough.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
HYDROPOWER PROJECTS

1. Introduction

This guidance note seeks to identify the potential impacts of hydropower upon the water
environment. It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) for the Environmental Assessment (EA)
of hydropower schemes. This note complements the NRA pamphlet Hydropower
Developments and the National Rivers Authority. The NRA has an interest in hydropower
developments primarily due to the potential impacts on water resources, fisheries, stream
ecology and flood defence. Although formal EA may not be required for smaller schemes,
the NRA will require certain environmental information as part of land drainage consent,
and impounding and abstraction licensing procedures. The responsibility for such an
assessment of environmental effects lies with the developer. Larger hydropower generating
schemes such as major tidal schemes, hydroelectric dams and pumped storage reservoirs
have not often been proposed in recent years, the main emphasis being on smaller non-tidal
run-of-river schemes utilising subsidies available under the Non-Fossil Fuel Obligation
schemes. This guidance note reflects that emphasis. The impacts of larger schemes are
similar to those of smaller schemes, although they are likely to be more significant and are
combined with the added impacts of reservoir or barrage development

2. Development control

A hydropower development falls under Schedule 2 of The Town and Country Planning
(Assessment of Environmental Effects) Regulations 1988 (SI 1988 No. 1199) as "an
installation for hydroelectric energy production™. As such, formal EA is only required for
projects which are likely to have significant effects by virtue of factors such as their size,
nature or location.

The following licences/consents may be required from the NRA:

« impounding licence for schemes involving the construction or alteration of impounding
works such as dams and weirs;

—e abstraction licence for schemes in which water is abstracted physically by leat or pipe;
and

» land drainage consent for schemes which may affect land drainage and possibly flood
risk.

3. Major/Potential impacts
3.1 Construction impacts

The main impacts of construction will arise from the installation of a weir or dam to
provide the required head of water, the laying of pipelines and cables, and the construction
of turbine houses. These impacts may be particularly significant where schemes are
proposed in remote scenic areas.
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3.1.1 Weir/dam construction

There will be direct disruption of rivers by in-channel works. Physical activity will disturb
bankside and benthic sediments leading to raised levels of suspended solids, and potentially
other contaminants. Dewatering of bunded areas may have similar effects. Other water
quality effects may arise from the significant risk of oil, fuel and cement spills or leakage.
On site activity and haul roads may impact upon riparian and aquatic flora and fauna either
directly (e.g. through physical damage, noise) or indirectly (e.g. through soil compaction).
Alterations to river flow during construction may affect aquatic life, particularly migratory
fish. Settling of disturbed sediments may alter the quality of substrates, reducing their value
to migratory fish and many invertebrate species.

3.1.2 Pipelines and cables

Pipelines, tunnels and leats may be installed to convey water with a sufficient head to
turbines. Cables may be laid to convey generated electricity into the national grid. In
general, the longer the length of river impacted, the longer the pipeline and the longer the
electric cables, and the greater the potential environmental impact. Disturbance may
directly affect riparian flora, but may also have indirect effects due to alterations in site
drainage brought about by any channelling effect of underground pipeline/cable trenches.
Such drainage may also lead to raised suspended solids in watercourses as may dewatering
activities. Disturbance of contaminated soils may also result in pollution of watercourses.
Mechanical activities may result in fuel or oil pollution. Other effects may be visual
disturbance and damage to archaeological interests. Overground pipelines and overhead
cables may be particularly intrusive in upland scenic areas. Where tunnels are required
there may be impacts of noise during tunnelling and associated with the disposal of spoil.

3.1.3 Turbine houses

The construction of turbine houses and other buildings may have effects of habitat loss
through land take, visual impacts during and after construction, associated sewerage and
cement and oil pollution.

3.2 End state/Operational impacts

The main end state/operational impacts will arise from hydrological changes arising from
the retention of water behind a dam, diversion of river flow through pipelines and from the
discharge regime for power generation. Buildings, maintenance and generation activities
may also have some effects. Although the generation of power is not a consumptive use,
there may be water resource implications to upstream users.

3.2.1 Impoundment

For smaller hydropower schemes in rivers there are unlikely to be major changes in water
quality brought about by prolonged retention time of water allowing siltation, the
development of algal blooms and thermal stratification. However, raised water levels and
reduced velocities may affect aquatic life. Riparian vegetation may be inundated or affected
by a raised water table. Raised groundwater levels may also have implications for drainage
patterns and buildings.
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The impounding structure may present an obstacle to migrating fish, other wildlife and the
passage of canoes and other craft.

3.2.2 Discharge Regime

The discharge regime may have major impacts on downstream water quality, flo*a and
fauna. The extent of impacts will be dependent on the nature of the scheme, i.e. whether
water is diverted away from the river and whether it is stored before discharge, the nature
(hydrograph) of discharges if these occur and the extent of residual flow. For many
schemes there will not be a discharge regime as such, with turbines utilising ambient flow
only. Where water is stored, there will be periods of reduced flow followed by the high
flows released during generation which may cause washout of banks, sediments and
organisms. In addition, there may be the risk of flooding associated with the retention and
discharge of water. Changes in flow may disturb downstream users (e.g. anglers,
canoeists), have a visual impact, affect the behaviour of migratory fish and have safety

implications.

The passage of water through turbines may oxygenate water, generally benefiting aquatic
life, although supersaturated water may be damaging. Fish and other aquatic life may also
be damaged by passage through turbines.

3.2.3 Abstraction of water

Where water is by-passed through turbines, there will be a reach dependent on the extent
of residual flows and periodic low flows. The impacts of low flows will be a reduction in
wetted width and water depth, a reduced dilution or flushing capacity and increased
sedimentation, all potentially affecting aquatic life.

3.2.4 Other operational issues

The maintenance of turbines may involve the use of antifoulants, chemicals and lubricants,
which would have an adverse effect on water quality if they were to enter the watercourse.

3.2.5 Water resources

The abstraction of water and discharge regime may affect holders of existing water rights,
particularly downstream of impoundments and along~tHe"lengths of river where flow~is
diverted through pipelines to the turbines. In addition, the NRA will need to have regard
for the use of water for hydropower and this may limit future upstream abstraction.

4. Mitigation measures

Alternative sites should be adequately considered where the expected environmental
impacts are significant Mitigation measures should include the following:

« taking care in construction to control site drainage and to minimise the disturbance of
sediments and the risk of oil, fuel and cement pollution;

 covering exposed soil/spoil;
 effective on-site sewerage;
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» using sympathetic building materials and/or underground construction;
* minimising disturbance caused by haul roads and pipeline construction;

» landscaping of blasting stone (from tunnelling) or use of stone in road or dam
construction;

« avoidance of sensitive plants or areas;
» avoidance of sensitive periods, e.g. fish spawning and bird breeding times;

* burying of pipelines and cables with appropriate enhancement and reinstatement of
overlying soils and vegetation;

 restriction of abstracted quantities, depending upon river flows;

» provision for residual flow to safeguard the river environment and other users, including
provision for measurement and control of the flow;

« provision of adequate monitoring and control,
 provision of fish pass to allow fish migration (upstream and downstream);
» provision of screens at intake and discharge points to stop fish entering turbines; and

» having a water head and discharge regime as a compromise between ideal generation
and environmental and other needs.

5.  Baseline surveys

River corridor, macroinvertebrate, fish and bird surveys using approved techniques will be
required along any river reach affected by impoundment, flow diversion or discharge. In
addition, surveys will be required of areas affected by routes of haul roads, pipelines and
cables. Landscape and archaeology interest should also be assessed. A detailed study of
river hydrology should be made to assess not only generating capacity, but also the
minimal acceptable flow and impact of the scheme on wetted area.

The NRA have produced a guidance leaflet on environmental information that may be
required.

6.  Monitoring and audit

Monitoring should be carried out using appropriate methods to assess impacts predicted
and the success of remedial/mitigation works. Operational practice, such as abstraction
rates and residual flows should also be recorded.

7. General guidance and references

There is likely to be a limit on the number of hydropower developments permitted within a
particular catchment. Further details may be found in the relevant catchment management
plan. The following may also be useful.
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Department of the Environment/Wdsh Office Planning_Policy_Guidance Note on

Renewable Energy. PPG 22. HMSO. (A supplementary annex addresses hydropower in
more detail).

National Rivers Authority Hydropower Developments and the National Rivers Authority.

National Rivers Authority Hydropower Developments. Guidance on Environmental
Information Required
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF OIL
REFINERIES AND OIL EXPLORATION

1. Introduction

This guidance note seeks to identify the potential impacts oil refineries and oil exploration
upon the water environment. It is intended to act as a fairly detailed scoping brief to
convey the concerns of the National Rivers Authority (NRA) with respect to the
Environmental Assessment (EA) of such development. The NRA has an interest in oil
refineries and oil exploration, particularly due to potential impacts on water quality, water
resources, flood defence, fisheries and conservation.

EA may be required under planning legislation. However, even where EA is not formally
required, it is a useful process by which to convey environmental information required by
the NRA and others commenting on development proposals and related applications. The
responsibility for obtaining information and/or EA lies with the developer. There are
distinct advantages to contact the NRA and conduct environmental studies well in advance
of proposed development, such that environmental constraints can be identified and
avoided, where possible, and such that appropriate mitigation measures can be
incorporated into the planned development. The developer should be able to demonstrate a
reasonable consideration of alternatives for a scheme. There should also be the
consideration of the wider implications of the development, such as impacts arising from
associated infrastructure such as pipelines.

This note does not consider offshore oil exploration and extraction in detail as these are
generally outside of the NRA's jurisdiction. However, some coverage is given as
developments are occasionally sited in areas within the NRA's remit, i.e. within estuaries,
embayments and the 3-mile limit.

2.  Development control

Developments, other than those offshore, will generally fall under the Town and Country
Planning Framework. These may include exploratory drilling operations. Under the
recently consolidated General Development Order the NRA are statutory consultees for

—development for rhe purposes of refining or storing mineral oils and their derivatives.
Offshore developments are subject to controls exercised by the Department of Trade and
Industry (DTI).

3. Environmental Assessment

Under the terms of the Town and Country Planning (Assessment of Environmental Effects)
Regulation 1988 (SI Ne 1199) an EA is mandatory for project types listed in Schedule 1 of
the regulations, and would normally be required for those listed under Schedule 2 when
significant impacts are expected. Relevant Schedule 1 projects include:

"a crude-oil refinery (excluding an undertaking manufacturing only lubricants from crude
oil) or an installation for the gasifaction and liquefaction of 500 tonnes or more coal of coal
or bituminous shale per day”.
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Relevant Schedule 2 projects include:
"extracting petroleum™;

"a surface industrial installation for the extraction of coal, petroleum,....";

"the surface storage of fossil fuels";
“the storage of petroleum or petrochemical or chemical products”; and

"the modification of a development which is carried out, where that development is within
a description mentioned in Schedule 1

Guidance on the significance of impacts for Schedule 2 projects has been produced by the
Department of the Environment and Welsh Office (as DoE Circular 15/88 (WO Circular

23/88) and DoE/WO (1989)).
4. NRA authorisations

The following licences/consents may be required from the NRA in connection with the
development

I. Discharge consent - for discharges to groundwaters, inland surface waters and coastal
waters up to three miles offshore.

ii. Abstraction/impounding licence - for abstraction or impounding of water.

iti.Land drainage consent - will be required for any works on the bed and banks of a
river or construction of any structure likely to impede the flow.

5. Major potential impacts

Primarily the NRA will be concerned about impacts relating to water quality, water
resources and flood defence. In addition, there will be concern over impacts on fisheries,
aquatic biology', conservation, recreation and amenity, archaeology, and stream hydrology
and geomorphology. In general, it will be necessary to demonstrate that none of the water
quality objectives applied to watercourses are adversely affected. Pollution of surface and
groundwaters may result in criminal proceedings, as may any breaches of licence or

consent conditions.
5.1 Construction phase

Many of the issues relating to the impacts of construction of oil refineries (and to a lesser
extent exploration sites) are covered in more detail in separate guidance on the impacts of

general construction.

Land take - Virtually all new developments involve some degree of land take. This results
in the general destruction of habitats and displacement or loss of species. Often refineries
are sited in coastal locations that may include sensitive habitats, e.g. saltmarshes, wetlands.
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Preparation of the working area and construction activity - Site flora and fauna may
be damaged through direct damage and through compaction and other physical disruption
of the soil. In addition, the temporary disposal of excavated soil may extend the area
affected. Excavations may damage archaeological interests. Bankside tree removal may
affect certain associated flora and fauna, e.g. binds and bats may use trees as nesting or
roosting sites. Bankside trees may also provide shade for rivers; tree loss may result
significantly increased river temperatures and plant or algal growth.

Increased runoff resulting from soil compaction and vegetation losses may result in
increased river flows and therefore flood risk. In addition, groundwater may be affected by
reduced infiltration of precipitation to groundwater. Runoff and soil disturbance may lead
to increased soil erosion with an associated increased sediment load in rivers. High
suspended solid loadings reduce water quality with direct impacts on both aquatic life and
the aesthetic appearance of a watercourse. Sedimentation of solids will in turn alter
substrate quality for invertebrates and plants. Fish spawning areas may be particularly
damaged by siltation, reducing egg survival. Dust generated on site may add to loads of
suspended solids.

The general operation of machinery and vehicles may contribute to problems of soil
compaction and stability. Leaking or spilled fuel and oil from vehicles, machinery or
storage may contaminate both groundwater and surface waters.

The use of inadequate sewerage and waste disposal facilities may result in pollution of
groundwater or surface waters.

The construction of buildings or other facilities in or near water channels may present a
flood risk. Culverting or diversion of river channels will have impacts to both land drainage
characteristics and aquatic life.

Noise and vibration may disturb wildlife and recreational users of waters.

Construction of a nearshore facility - Nearshore facilities may cause direct damage to
aquatic habitats. Indirect impacts may stem from water pollution such as high
concentrations of disturbed suspended sediments (with subsequent sedimentation) and
from seepage, leaks and spills of oil, fuel, and construction, materials (e.g.-cement).- -
—TFacilities, machinery"and“corfstruction activity may represent a barrier to navigation and
migrating fish. Tidal currents may be altered with knock-on effects on bottom substrates
and associated life. Blasting may be necessary to penetrate hard rocks, this will cause direct
destruction and disturbance of marine habitats, fauna and flora and will result in direct

alteration of the bed morphology.

Pipelines may need to constructed and may have a variety of impacts, not least from
leakage (see separate guidance on pipelines).

5.2 Operational impacts

Drilling - On land, drilling may lead to a variety of impacts, particularly due to direct or
near contact with aquifers resulting in groundwater pollution. Pollution of groundwaters
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may occur by contamination from additives, drilling muds, lubricants, oil itself and the
connection of isolated aquifers.

Drilling nearshore may also place coastal waters at risk. Noise and vibration from drilling
operations may cause habitat disturbance resulting in the loss of sensitive species from the
area. Drilling muds may contaminate sediments in the vicinity of drilling platforms and
potentially over more extensive areas.

Refineries - Discharges from refineries may potentially have major impacts through the
effects of heat, oil and other components of effluents. The effects may include the direct
loss of species, gradual changes in the ecological communities, and contamination of fish
stocks. Discharges to rivers may result in significandy increased river flows and velocities
which may cause bank degradation and erosion.

Runoff from the refinery and associated area is likely to become contaminated with oil and
fuel from operations and vehicles resulting in a deterioration o f receiving water quality.

Major abstractions for cooling water or refinery processes may affect water resources, and
river and tidal flows (with associated impacts on aquatic life). Direct impingement or
entrainment of aquatic life may occur at the point of abstraction.

The siting of refineries in sensitive coastal areas may have implications for particular
species or species groups, such as wading birds, and also for the coastal landscape. Noise
and vibration from drilling and refinery operations may cause habitat disturbance resulting
in the loss of sensitive species from the area.

Oil pollution - There is a strong risk of groundwater and surface water pollution through
the loss of oil. Losses may range from comparatively small, frequent emissions resulting in
chronic problems, e.g. seepage during drilling, or from the regular evacuation of ballast
water from oil tankers, to major spillages resulting in acute pollution, e.g. from the sinking
of a tanker or rupture of storage facilities or pipelines. The effects of oil pollution will
depend not only on the quantity of oil lost but also on its quality, i.e. on the fractions
involved. The lighter aromatic compounds tend to be volatile and may rapidly dissipate,
but also tend to be very toxic to most living organisms, with the degree of toxicity
increasing with degree of unsaturation; the heavier aliphatic fractions tend to be less toxic
but sink (being heavier than water) and bind to sediments. Thus, the less toxic aliphatic
fractions may remain in the sediment for a long time; degradation is slow and therefore can
result in long term, low level chronic effects.

Oil can exert toxic effects at all levels of the food chain causing lethal and sublethal effects.
The drastic smothering effects of oil on aquatic birds is well known, feathers may become
saturated with oil affording the bird less buoyancy, waterproofing and heat insulation;
death often follows. Animals may also be exposed to oil pollution through drinking
contaminated water. In lower concentrations, oil can still have serious consequences, e.g.
very low levels of oil can reduce the viability of fish eggs. Fish flesh may become tainted
and therefore this may affect the value of a fishery.

Even small traces of oil in water may be noticeable as a surface film and may thus have an
aesthetic impact. Oil on beaches can be a particular aesthetic nuisance.

351/7/T G146



Oil Refineries/
Exploration

Emulsifiers and dispersants which may be used to help clear an oil spill may themselves be
very toxic and exacerbate the effects of the spill. Similarly, extinguishants used in the event
of fire may have toxic effects.

Produced water - Produced water can exceed 50% of well output in a mature well. This
contains various polluting and often toxic substances and may be a major source of
pollution during the life of a well.

Increased shipping - Shipping acti\ity will increase when a new oil refinery or extraction
point is commissioned due to the import and export of oil. This increased activity may
hinder existing shipping and will increase the risk of a major accident involving tankers.
Pollution risk will also be increased due to ballast water, sewage and waste disposal.
Ballast water may also introduce species that are not indigenous to the receiving water,
causing ecological and other impacts through competition and the transmission of disease
and parasites.

Subsea structures - Subsea structures and offshore wells may represent navigational
hazards. However, they may also represent artificial reef structures benefiting fish and
other marine life.

6.  Mitigation measures

The location and size of developments will be key factors in determining impact
significance. Where possible, construction activities (including laying of access roads,
pipelines etc.) should avoid sensitive areas, such as:

» flood risk areas, e.g. floodplains;
» wetlands and marshes;
« rivers and river corridors of high ecological or amenity value;
* rivers or coastal areas supporting valuable fisheries or nursery areas;
areas of.conservation importance:— — — -- @ — —_ = = = —

 vulnerable aquifers; and

upland areas of catchments with particular sensitivities.

The timing of construction and operation should consider disturbance to wildlife and other
users. Impacts may be reduced by avoiding sensitive periods, e.g. bird nesting and fish
spawning seasons, where possible.

Construction practice - Developers and their contractors should follow building
regulations, codes of good practice etc., where these are applicable. Staff, including
supervisors, should be made aware of risks of site activity to the environment Dealing with
the environmental impact of the site should be the responsibility of a designated manager,
who should establish contact with local NRA staff at the earliest possible opportunity.
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Ideally, an environmentally qualified and experienced site supervisor will be employed to
ensure the protection and enhancement of the environment

Permanent and temporary land take should be minimised and original habitat features
maintained where possible.

The storage and handling of soil should be such that the area affected is minimised whilst
the structure of soils to be restored is maintained as much as possible (i.e. avoid mixing
topsoil with underlying material). Stored and other exposed soil or spoil should be covered
to minimise silt runoff. Imported material should be avoided where this may contain
polluting substances or propagules of invasive plants. Seeding of landscaped areas may or
may not be appropriate with suitable seed. Borrow pits should not be excavated in sites of
wildlife or other value. Opportunities to create wetland or other habitats should be
considered.

Compaction of soils by heavy machinery should be minimised, particularly in sensitive sites,
with the use of boards and other temporary supporting structures. Compaction may also be
reduced by minimising activities in during wet weather conditions.

Habitats - Wetlands, trees and other important habitats should be retained, where
possible. Where breeding/roosting/hibemadng sites are inevitably going to be affected,
access to these should be prevented prior to and during the relevant periods. Opportunities
should be sought to create new habitats, particularly to simulate those lost due to the
development.

Chemical storage - Suitably storage should be used for chemicals, fuel and oil in areas
away from watercourses and drains with adequate bunding should spillage occur. Drip
trays should be used with pumps and other such machinery to catch leaking oil. Particular
care should be taken when pouring concrete or handling cement near watercourses. The
risk of pollution from vandalism and theft should be reduced by using tamper proof valves,
adequate fencing and security. If pollution of any sort does occur, the NRA should be
notified immediately and prompt action taken to minimise effects.

Adequate sewerage and waste disposal facilities and arrangements should be made such
that there is a minimal risk of pollution.

Site runoff - The runoff from the site, including car parks and access roads should be
routed through facilities to reduce the impacts of runoff itself. Oil separators (interceptors)
may be generally appropriate and isolation points and/or underground storage tanks should
be designed into the drainage system in loading, process and storage areas with a high risk
of spillage. The discharge of cleaner runoff may be regulated by passage through balancing
ponds/retention basins. These may also act as sediment traps, as a buffer against poor
water quality from storm runoff, and provide useful aquatic and wetland habitats.

Noise - Noise and intrusion should be minimised and avoided at sensitive times, e.g. in the
evenings where birds roost in adjacent sites.
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Dust * Dust may be dampened down to reduce aerial transmission, but should not be "
washed into drains etc. Vehicle (wheel) wash facilities should be adequately constructed
with containment of the effluent for proper treatment and disposal.

In-channel work - In-channel works should avoid periods of maximum disruption to
relevant seasonal activities, i.e. navigation, fish spawning. Interruption to recreational
access and navigation should be minimised, although public safety should not
compromised. Methods of working should be used that minimise the extent of disturbance
to the banks and bed of the river.

Culverting - Culverting should be avoided where possible. When it is unavoidable, the
bottom should be continuous with that of the natural stream to allow the uninterrupted
passage of fish, and headroom should be maximised to permit light entry and the passage
of birds and mammals. Adequate headroom and/or screening will also reduce flood risks.

Waste disposal - Ballast water, sewage and other wastes - should be disposed of to
reception facilities on land, where possible. Where disposal at sea is permitted, this should
not occur inshore due to the risk of pollution and/or contamination of inshore waters.

Contingency plans - Contingency plans to be used in the event o f a major pollution event
should be established, including emergency procedures on how to deal with the pollution
itself. Where appropriate, booms should available. They should be stored so that they are
readily accessible and maintained in good condition. Their condition should be inspected
regularly. Staff should be trained regularly on deployment methods so that in the event of
an emergency they can be deployed properly, quickly and efficiently. Dispersants should
only be used when necessary and where possible, use should be restricted to those which
are known to have the lowest toxicity. Emergency procedures should consider the impacts
of fire fighting from extinguishants and runoff.

Subsea structures - The decommissioning of an offshore rig should consider the relative
merits of retention/removal of subsea structures (although removal may initially be
stipulated by the DTI).

7.  Baseline surveys

In order to ascertain the detailed impacts of a development, baseline surveys will generally—
be required, although some relevant information may be available from the NRA and other
bodies. Surveys should be conducted at relevant times of year using recommended
methods. The findings should highlight particularly sensitive sites, habitats or species.

In general, the NRA will require information (from surveys or otherwise) on:
* river corridor survey (for wildlife conservation);

o fisheries;

 aquatic biology;

» water quality;
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* .water resources;

» hydrology and hydrogeology;

» landscape/amenity;

* recreation;

* river/coastal geomorphology; and

» archaeology.
8.  Monitoring and audit

A monitoring programme relevant to assessing predicted impacts and the success of
mitigation works would be welcomed.

Audits of site management practices during construction may ensure that the construction
techniques and practices proposed in the environmental assessment do not alter without
due consideration for the environment

9.  General guidance and references

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
to the procedures. HMSO, London.

Department of Trade and Industry (1992) Guidelinesfor the Environmental Assessment of
Cross-country Pipelines. HMSO, London.

Harris, R. C. (1993) Groundwater pollution risks from underground storage tanks. Land
Contamination & Reclamation. 1 No. 4, 197-200.

Menzie, C.A. (1982) The environmental implications of offshore oil and gas activities.
Environmental Science and Technology, 16 No. 8, 454-472.

NRA (1992) Policy and practice for the protection of groundwater. HMSO, London.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
FORESTRY PROJECTS (to encompass clearfelling, replanting, mid-rotation work)

1 Introduction

This guidance note seeks to identify the potential impacts of forestry projects (to
encompass clearfelling, replanting, mid-rotation work) upon the water environment I: is
intended to form the basis for a scoping brief to cover the concerns of the National Rivers
Authority (NRA) for both statutory and non-statutory Environmental Assessments (EAS).
The NRA has an interest in forestry projects due to impacts on water resources, water
quality, fisheries, recreation, conservation and flood defence. EA may be required for such
projects depending on their scale, nature and expected impacts. The impacts of
afforestation should at no rime affect the river quality classification, statutory water quality
objectives and other use- related environmental quality standards.

The NRA is not necessarily contacted formally about afforestation projects as it not a
statutory consultees for these. In addition, the NRA are not specifically mentioned in the
Forestry Commission leaflet guide Consultation for Grant and Felling Applications (FC
1993a). However, the location, scale, nature and timing of planting schemes are of prime
interest to the NRA and the Forestry Commission booklet Forests and Water Guidelines
(FC 1993b) encourages consultation with water regulatory authorities for all forestry
operations and, in particular, for harvesting and pesticide, fertilizer and sewage sludge
applications. Consultation with the NRA at an early planning stage will help identify
environmental constraints and sensitive areas to be avoided, thus obviating the need for
redesigning the scheme or mitigating avoidable impacts at a later stage.

2.  Development control

Environmental Assessment of afforestation projects may be required under the
Environmental Assessment (Afforestation) Regulations 19881 (SI 1988 N2 1207). The
need for EA is ascertained by the Forestry Authority on receipt of a grant application for a
new planting proposal, EA not being required for replanting schemes (FC 1993c) or for
felling itself. An EA is likely to be deemed necessary where the scheme is expected to have
significant effects on the environment and may lead to harmful ecological change in terms
..of the_physicalbiological or cultural environment Relatively little afforestation occurs
outside of the Woodland Grant Scheme"(1 % in-1988).- —-----------m-m-mmmmmmm oo

It should be stressed that it would be desirable for EA to be carried out on a wider scale
than is required under statutory procedures, thus including smaller planting schemes in less
sensitive areas and also clearfelling and replanting operations.

3.  NRA licences

Forestry projects may require NRA licences or consents, most notably land drainage
consents will be required for any works on the bed and banks of a river or construction of
any structure likely to impede the flow. Examples of such works include access roads, river

1Reported to be revised soon in Department of the Environment Circular 3/95 (Welsh Office 12/95).
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crossings and diversions. A consent requires the consideration of the consequences to all
other NRA functions to be made.

4. Major/Potential impacts

In addition to the location and scale of the project, and the tree species to be planted, the
potential impacts of forestry projects vary depending on the stage of the development of
the forest and associated activities. Generally, at each stage there will be a risk of oil, fuel
or chemical spillage from inadequate storage facilities, leading to surface or groundwater
pollution. Vehicle and machinery movements and other activities may disturb sensitive
wildlife and lead to soil compaction and erosion. The design of the riparian zone and
activities within it are critical to the establishment and protection of good quality teirestrial
and riverine habitats.

Ground preparation

Ploughing and other ground preparation may destroy ground flora and fauna and possibly
damage archaeological interests. The use of ploughing to install site drainage may cause
major impacts on stream hydrology, generally with a more rapid hydrograph response to
rainfall with an increased flood risk downstream. The lowering of the water table as a
result of drainage will also have hydrological and ecological implications. Rapid drainage
from forestry sites may lead to severe erosion of drainage channels, high suspended solid
loads and siltation of receiving streams. This will have significant negative effects on the
quality of spawning gravels of salmonid fish. High suspended solids may also have more
direct effects on water quality, aquatic life and visual amenity. In addition, disturbance and
drainage of soils may lead to raised colour, manganese and iron levels in receiving waters
with implications for stream ecology and water treatment. General vehicle movements may
add to concentrations of suspended solids in runoff; oil or fuel leaks may cause further
contamination of surface or groundwaters. The aesthetic appearance of recently ploughed
sites may have a visual impact. Planting itself should not have major impacts.

Road construction

The development of access routes may lead to siltation of streams due to changed runoff
patterns and high loads of suspended solids from the new road surface and from the
construction of bridges and culverts. Cement and raw concrete entering watercourses may
be toxic to aquatic life. Culverts may restrict the upstream migration of fish. Road
construction may eventually lead to improved recreational access to the site, but initially
access would be disrupted by site activity.

Tree Maturation

There will be an increasing acidification potential arising from the action of the developing
forestry canopy, filtering out atmospheric pollution (dry and wet deposition). Soft surface
waters may be acidified causing the loss of plants, fish, invertebrates and associated species
(e.g. dipper), principally due to the mechanism of acidity and aluminium toxicity. The
developing canopy will also cause increased shading of riparian and stream plant
communities. The thermal characteristics of streams will be influenced by the degree of
shade, with more constant, less extreme temperatures featuring in wooded streams. As the
trees mature there may be a decreasing water yield from the site and catchment through
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interception and evapotranspiration losses, with possible low flow impacts and a reduced
water resource downstream. Low flow impacts include reduced habitat for fish and other
aquatic life, increased temperature and algal growth and adecreased dilution capacity.

Harvesting

General harvesting and associated vehicle movements may lead to raised suspended solids
in site drainage and runoff, with associated water quality and siltation problems. Further
road building (with associated impacts) may be required to facilitate access for timber
haulage. The use of vehicles, chain saws and other machinery may lead to oil pollution.
With the felling of trees, streamflow and water yield may change, depending on land use
pre- and post-planting, and modifications to site drainage. Trash dams, consisting of
woodland debris may obstruct fish movements and change river habitat features. Access
will generally be disrupted during harvesting, but may be generally improved with the
construction of haulage roads. Aesthetically, the appearance of the site will deteriorate
post harvest. Ecologically, the site will initially be colonised by pioneer species rather than
by the pre-afforestation flora. Tree debris remaining on site and soil leaching will continue
to contribute nutrients to receiving waters. In base-poor catchments nitrate loss may
enhance surface water acidity and aluminium concentrations for the first few years after

clearfelling.
Pesticide, fertiliser and sewage sludge application

Pesticides applied in the establishment phase may contaminate surface and groundwaters.
Eutrophication may arise from the seepage of fertiliser (e.g. phosphate) into surface
waters. The use of organic fertilisers such as sewage sludge may also result in organic and
other forms of pollution (i.e. raised BOD, lowered dissolved oxygen, raised heavy metals).
Fertilisation of the soil will also affect plant communities in both terrestrial and aquatic

habitats.
Replanting

Replanting or restocking will lead to impacts similar to initial site preparation from
ploughing and drainage activity, and from the application of fertilisers and pesticides.
Acidification may be further enhanced. The opportunity to.redesign according to current
_best practice-should allowsome impactstb be ameliorated.

5. Mitigation measures

Primary considerations should be the location and size of proposed forestry projects.
Where possible, the proposed siting of forestry projects should avoid sensitive areas such
as: groundwater source protection zones; potable supply catchments; catchments with
limited water resources; acid sensitive catchments; flood risk areas, and areas of other
importance (e.g. for conservation, fisheries, or recreation). Cumulative impacts may be
reduced by a scaling down the extent of forestry proposals.

Foresters should follow the Forests & Water Guidelines (FMC 1993b) for good practice
with respect to NRA concerns. In these guidelines, the concept of critical load of
atmospherically-derived acidity is explained in the context of strategic considerations of the
catchment capacity for new planting. The guidelines also include detailed recommendations
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with respect to ground preparation, the use of buffer strips or areas, management of
riparian vegetation, road construction, harvesting, the storage of fuel and chemicals and the
use of pesticides and fertilisers. Liaison with the NRA is the rule to ensure appropriate
implementation of these guidelines. Some key recommendations are outlined below.

Ground preparation - Minimise cultivation, do not plough deeper than necessary, align
drains near parallel to contours, end drains away from watercourses and install silt traps,

maintain silt traps and drains outside of sensitive periods (October to May for salmonid
fish).

Use of buffer areas - Design uncultivated areas of land around watercourses to reduce the
amounts of sediment and nutrient runoff.

Riparian management - Manage such that the aquatic environment is protected or
enhanced and the value of distinctive riparian habitats is maintained or enhanced, follow
Forest Nature Conservation Guidelines (FC 1990).

Road construction - Avoid riparian zones, minimise erosion, use appropriate construction
materials, design culverts so as not to obstruct fish movements, design roadside drains to
drain road areas only and to discharge to buffer areas where drains are likely to carry high
sediment loads.

Harvesting - Liaise with NRA and consider phased felling in sensitive catchments, stack
timber away from watercourses, plan to minimise stream and drain crossings in felling and
extraction.

Storage of fuel and chemicals - Use bunded tanks or stores away from watercourses
(preferably off-site) and lock when unattended. Avoid fuel spillages.

Use of pesticides and fertilisers - follow guidance such as the Provisional code of
practice for the use ofpesticides inforestry (FC 1989) and those on the use of herbicides
on weeds in or near watercourses and lakes (MAFF 1985, NRA 1995a). Consult the NRA
before the use of any pesticide in or near water or aerial applications on land adjacent to
water.

6. Baseline surveys

Assessments should be made of various aspects of environmental quality from studies of
existing data (NRA, conservation bodies etc.) and from desk and field surveys using
approved techniques. The NRA should identify which data they hold that are relevant and
highlight particularly sensitive sites.

Key factors to be considered are:

 site geology, soils and vulnerability to acidification;

» water quality of surface and groundwaters;

» water resources, flood defence and hydrology; fisheries;
» other fauna and flora, river corridor surveys;
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 landscape;
e recreation and other uses.
7. Monitoring and audit

Monitoring that is relevant to predicted impacts and mitigation measures is desirable and
should not only make use of baseline surveys but also consider further pre-scheme surveys.
Post-scheme monitoring data should be regularly reviewed. The review or audit should
also include compliance with agreed management practices. Further guidance on
monitoring and best practice are being developed as part of the NRA Forestry Business
Plan (NRA 1995b).

8. General guidance and references

A variety of literature and guidance is available as listed below. The Forests and Water
Guidelines (FC 1993b) should be used as a key reference.

Forestry Commission (1989) Provisional Code of Practice for the Use of Pesticides in
Forestry. Occasional Paper 21. Forestry Commission, Edinburgh.

Forestry Commission (1990) Forest Nature Conservation Guidelines. Forestry
Commission.

Forestry Commission (1993a) Consultation for Grant and Felling Applications. Forestry
Commission, Edinburgh.

Forestry Commission (1993b) Forests and Water Guidelines. Third edition. HMSO.

Forestry Commission (1993c) Environmental Assessment of New Woodlands. Forestry
Commission, Edinburgh.

HM Government (1994) Sustainable Forestry: The UK Programme. CM 2429 HMSO.

Ministry of Agriculture Fisheries and Food (1985) Guidelinesfor the use of herbicides on
weeds in or near watercourses and lakes. (NB these guidelines are currently being

updated) —

NRA (1995a) The use of herbicides in or near water. NRA (Anglian Region),
Peterborough.

NRA (1995b) NRA Forestry Business Plan. National Rivers Authority, Cardiff.

Wolstenholme, R., Dutch. J., Moffat, A.J., Bayes, C.D. and Taylor, C.M.A. (1992) A
Manual of Good Practicefor the Use of Sewage Sludge in Forestry. Forestry Commission
Bulletin.

351/7/T G155



Forestry

351/7IT G156



Redevelopment of
Contaminated Land

NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF THE
REDEVELOPMENT OF CONTAMINATED LAND

1 Introduction

This guidance note seeks to identify the potential impacts of the redevelopment of
contaminated land upon the water environment It is intended to act as a fairly detailed
general scoping brief to convey the concerns of the National Rivers Authority (NRA) for
environmental impact studies at redevelopment sites. The NRA has an interest in the
redevelopment of contaminated land due to its general environmental duties and in
particular due to its responsibilities for water quality and water resources. There is often a
significant risk of pollution of groundwater and surface waters from such developments,
amongst other impacts.

Contaminated land is defined in the Environment Bill as "any land which appears to the
local authority in whose area it is situated to be in such a condition, by reason of
substances in, on or under the land, that significant harm or pollution of controlled waters
is being, or is likely to be, caused”. Examples of contaminated land include: former waste
disposal facilities, such as completed landfill sites, waste tips, sewage sludge dumping areas
etc.; former industrial sites, such as gas works, manufacturing and engineering works etc.;
the sites of former mines; and land previously used for agriculture or horticulture.
Contaminated land may be derelict or in operational use; the contamination is often
contained, until redevelopment. (The Department of the Environment (DoE) has recently
issued draft guidance for local authorities in determining whether land is contaminated for
the purposes of the Environmental Protection Act 1990, the existing legislation relevant to
such land).

In order for the NRA to comment on planning applications and/or issue relevant licences
or consents (Section 4), the Authority will require certain environmental information. As
such environmental studies may be required, even if there is not a legal requirement for
formal Environmental Assessment (EA) with the production of anenvironmental statement
(ES). The responsibility for environmental studies/assessment lies with developer. There
are distinct advantages to contact the NRA at an early stage of proposals and conduct
studies/EA in advance of detailed planning so that a proper consideration of alternatives
__(siting, construction techniques, design etc.) and mitigation measures can be considered.

Relevant information on the policy of the NRA on contaminated land are set out in the
NRA document Contaminated Land and the Water Environment (NRA 1994a) and in
National guidelines on redevelopment of contaminated land (NRA 1994b). In addition, a
further policy document Policy and Protection of Groundwater (NRA 1992) may be
relevant with respect to constraints on the redevelopment of contaminated land arising
from the risk of pollution of groundwaters. Relevant Government guidance includes DoE
Circular 21/87 (now somewhat dated), the more recent Planning Policy Guidance, PPG 23
Planning and Pollution Control, and that from the Interdepartmental Committee on the
Redevelopment of Contaminated Land (e.g. ICRCL 1987). The DoE and Welsh Office
have recently published Framework for Contaminated Land: Outcome of the
Government's Policy Review and Conclusions from the Consultation Paper - Paying for
our Past (DoE/WO 1994). Whilst the Government encourages the development of
contaminated land, thereby minimising avoidable pressures for new development on
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greenfield sites, remedial action may be required where there are unacceptable actual or
potential risks to the environment. The DoE Contaminated Land Report series (DoE
1994a, 1994b, 1994c, 1994d, 1994e) may be relevant to developers.

New government guidance will be forthcoming in 1995; the NRA guidance is provided for
interim use until this has been published.

2.  Development control

Development controls applicable to redevelopment of contaminated land will vary
according to the nature of the proposal. Typically, projects may fall under the Town and
Country Planning framework.

3. Environmental Assessment

The redevelopment of contaminated land per se does not require EA. The relevant
regulations, e.g. the Town and Country Planning (Assessment of Environmental Effects)
Regulations 1988 (SI 1988 No. 1199), refer to specific project types such as industrial
estates and power stations which may require an EA and be constructed on contaminated
sites. Also, the need for an EA is often assessed on the basis of significance of expected
impacts. Potentially, significant impacts from the disturbance of contaminated land may
thus trigger the need for EA.

Regardless of any statutory requirement for a full EA, the NRA will require a site
investigation as a condition or prerequisite of any planning permission at contaminated
sites posing a threat to water resources. Such an investigation will include hydrogeological
assessment and a risk-based impact assessment of the effect of the development on
groundwater and surface waters. In general, the "source-pathway-receptor” philosophy
should be employed as set out in DoE (1994a).

4, NRA licences

The NRA are responsible for issuing the following licences/consents that may be required
in the redevelopment of contaminated land.

i. Discharge consent - for discharges to groundwater or surface waters (e.g. from
dewatering operations). Prohibition Notices may be used to control discharges from

clean up (pump and treat) operations.

ii. Abstraction licence - for abstractions from surface or groundwaters, including testing
boreholes.

iii. Impounding licence - for the impoundment of surface water.

iv. Land drainage consent - for any works on the bed and banks of a river or construction
of any structure likely to impede the flow.

Land drainage and impounding licences must be obtained inadvance of any construction,
regardless of whether planning permission has been granted. Permission to discharge must
be obtained prior to any discharges.
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5. Major Potential Impacts

In general, the key impact of concern to the NRA in the redevelopment of contaminated
land will be pollution of groundwater or surface waters, which may occur to a major
degree. Contamination of waters will be regarded as pollution when either of the following

factors occur (NRA 199%4a):

 there is a breach of a water quality standard (WQS) or other internationally agreed
standard/action, e.g. North Sea Conference 1987 (Reduction of Red List substances); or

« there is evidence of poor water quality or harm to the systems the water supports.

Typical substances in contaminated land include heavy metals, acids/alkalis, ammonia,
phenols and other organic compounds, especially halogenated solvents (Beckett et al.
1992). Microbial contamination may also be at significant levels. Leaching of these
substances may affect water quality affecting uses of the water (e.g. for abstraction) and
aquatic life. Factors potential 1) causing pollution and other impacts arc indicated below.

51 Site investigation

Although an essential element of successful redevelopment work, investigation boreholes
may disturb both natural and man-made impermeable layers below contaminated sites
leading to the release of contaminants and hence groundwater pollution. Such layers may
include concrete foundations and basement floors, and clay layers.

5.2 Site preparation

Site demolition and stripping can cause the release of contaminants by damaging
impermeable layers both above and below contaminated sites and exposing contaminated
layers to rainfall resulting in the generation of noxious leachate. Exposure of contaminated
soils may add to leachate problems through oxidative processes. Excavations may lead to
the further release of contaminants from damage to pockets of concentrated contamination
(e.g. in underground tanks, drums and pipes) and may damage underground services,
sewers, culverts and drains with direct contamination of these. Also, excavation activity
may lead to high levels of suspended solids and other contamination of runoff, causing
pollution of roxiving ™ t” . Settlement of solids may affect the substrate as a habitat
from both siltation and contamination of sediments. The dust and windblow may be further

sources of solids entering watercourses.

Dewatering of construction areas within or adjacent to contaminated land may draw
contaminated water out of containment. Disposal of pumped water may cause pollution of
receiving waters. General flooding of sites during redevelopment may lead to the dispersal
of contamination and pollution.

During the preparation and development of sites, access to or through the site may be
restricted, potentially affecting public recreation and maintenance of flood defences etc.
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5.3 Foundations

Piling may puncture impermeable layers containing contamination, thus providing a route
for leachate to enter groundwater (or surface waters). Some piling techniques (e.g. vibro
replacement piling) are likely to enhance the downward migration of contaminants.

5.4 Development

The development itself may give rise to particular impacts related to the development itself
rather than due to the prior contamination of the site. These development specific impacts
may be covered by other NRA guidance. However, some of the impacts of development
relate more specifically to the fact that the site is contaminated. *

Where development results in a rise in groundwater levels, e.g. from the creation of water
bodies or the cessation of abstraction, the rise in water table may lead to mobilisation of
contaminants and subsequent pollution.

Measures to minimise infiltration and the laying of impermeable surfaces (roads, car parks
and buildings) may result in increased runoff potentially causing flow-related problems
impacts (e.g. flooding, erosion) in receiving waters.

6.  Mitigation measures

Mitigation measures are described briefly below - for detailed guidance see NRA (1994b).
The NRA may object fundamentally to a development unless there are adequate
environmental safeguards.

6.1 Site decontamination

Mitigation options will be veiy much case specific, depending on factors including the
nature of contamination and the intended use of the land once redeveloped. The
government advocates a "suitable for use” approach to remediating contaminated land, a
view supported by the NRA.

Permanent clean-up of contaminated sites using physical, chemical or biological techniques
are available. In addition, chemical treatment may not restore a soil to an uncontaminated
state, but merely ’lock-up’' contaminants that may be released at a later date. The use of
microbial degradation may present a risk, albeit short term, to groundwater quality unless
adequate precautions are taken, such as lining the site. Removal of the contaminated
ground for disposal elsewhere may be a viable option and is certainly the most common
practice today, but merely transfers the problem to the receiving site. (Such disposal is
subject to the same waste disposal regulations as apply to other tontrolled wastes’). Often
the pragmatic approach, where the nature of the development is not seriously
compromised by the contamination, is to redevelop the land with contamination in situ,
incorporating various measures to contain or encapsulate the contaminants. Examples of
such possible measures are considered below.
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6:2 "Containment
6.2.1 Site investigation

Investigative boreholes should be drilled using methods which minimise the risk of
spreading contamination deeper in:o :he ground. Temporary drilling casings should closely
follow the base of the hole as it is drilled, and all perched water tables should be sealed out
as effectively as possible. Wherever possible clay layers below the site should be left intact.
Special precautions may be necessary when it is necessary to penetrate an underlying
aquifer (see Naylor et al. (1978) for guidance). Temporary boreholes should be sealed up
using appropriate methods, e.g. bentonite/cement grouts or plugs.

6.2.2 Site preparation and development

Methods of stripping and preparing the site should be chosen that minimise the risk of
disturbing containment of the contaminated land

Where surface soils may carry contamination, wheel washing facilities should be installed
and utilised for vehicles leaving the site.

Alternative choices of piling techniques may be used to reduce the likelihood of damage to
impermeable layers and the release of contaminants.

Dewatering operations should only be done with prior consultation with the NRA. Waters
with a high pollution potential may need to be discharged to sewer with the appropriate
consent of the relevant water utility. Tankering off site may also be an option.

Covering over of contaminated land \*ith impermeable surface such as hot-rolled asphalt
will reduce the risk of infiltration of rainfall and leachate generation. The risk of leachate
production will increase with permeability of cover material. However, the overground
flow of runoff should not be blocked by demolished, excavated or other material.

The construction and use of balancing lagoons may reduce the impacts of runoff or
leachate from a site which may be inevitable at various stages of redevelopment,
particularly following heavy rainfall.

Containment of horizontal underground flow may be achieved by the insertion of cut-off
walls and/or by the installation of leachate collection systems. Upward movement of
contaminants may be prevented by the installation of capillary breaks.

6.3 Restoration of access

Rights of way and other prior uses of sites should be restored as part of site
redevelopment

7.  Baseline survey

Surveys should be designed in consultation with the NRA. The following may generally
apply.
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Site investigation - Following a review to ascertain historical uses of the site (and hence
probable contaminants), an extensive site investigation should be carried out, incorporating
carefully drilled investigation boreholes and trial pits to study groundwater levels,
groundwater quality and the nature of contamination. Site investigations may be reduced in
scale or targeted where the results of any previous investigations are available.

W ater quality analysis - Analyses should be conducted relevant to the contamination
anticipated from the previous use of the site. For example, analysis for ammonia,
polynuclear aromatic hydrocarbons (PAHSs) phenols, tars and other Organics would be
appropriate for the site of former gas works.

Leaching tests - Tests should be conducted using NRA recommended methodologies
(NRA 1994c) to assess the potential of the contaminated land for groundwater pollution
from leaching. (Note that although the ICRCL provides guideline figures for contaminated
land, known as trigger values, these relate primarily to the impact on people or plants of
direct contact with the contaminated material, and do not indicate the danger to water
resources. Leaching tests provide a better indicator of such risks.)

Hydrogeological and hydrclogica! studies - Studies should be carried out on a wide
scale to ascertain the drainage flow patterns. The water quality, uses and ecological status
of receiving (or potentially receiving) waters should also be ascertained; the NRA may hold
relevant data. The studies should be designed to enable an impact assessment :0 be
undertaken to predict effects on underlying groundwater, nearby surface water systems and
any target receptors such as abstraction boreholes in the area (DoE 1994a).

On-site ecology should be studied; often contaminated sites may develop a unique flora.
River corridor surveys may be appropriate.

8. Monitoring and audit

Monitoring programmes should be established that are relevant to predicted impacts and
remedial/mitigation works. Generally, permanent groundwater quality monitoring
boreholes may be required to detect changes to, and the movement of, contamination.

9. Further guidance and references

Bardsley, PJ. (1994) Redevelopment of contaminated land - a view from the NRA. In
proceedings of conference The Legal, Technical and Practical Issues of Building on
Contaminated Land, London.

Beckett, M., Dobbs, A.J. and Gourlay, D. (1992) The impact of contaminated land on
freshwater quality. In: Freshwater Quality, Additional Reports undertaken for the Royal
Commission on Environmental Pollution. HM SO, London.

DoE (1989) House of Commons Environment Committee Report Contaminated Land,
Minutes of Evidence, Volume 1 FIMSO.

DoE (1994a) Aframeworkfor assessing the impact of contaminated land on groundvsater
and surface water. Contaminated Land Research Report 1.
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-DoE (1994b) Guidance on preliminary site inspection of contaminated land Contaminated
Land Research Report 2.

DoE (1994c) Documentary research on industrial sites. Contaminated Land Research
Report 3.

DoE (1994d) Sampling strategies for contaminated land Contaminated Land Research
Report 4.

DoE (1994e) Information systemsfor land contamination. Contaminated Land Research
Report 5.

DoE/WO (1994). Framework for Contaminated Land: Outcome of the Government’s
Policy Review and Conclusions from the Consultation Paper - Paying for our Past

Flavin, R.J. and Harris, R.C. (1991) Contaminated land: implications for water pollution.
Journal of the Institution of Water and Environmental Management, 5, 529-533.

Harris, R.C. and-Gates, G. (1993) Contaminated land: developments in NRA policy and
practice. Environmental Policy and Practice, 3 No.2, 113-124,

Interdepartmental Committee on the Redevelopment of Contaminated Land. (1987)
Guidance on the Assessment and Redevelopment of Contaminated Land. ICRCL guidance
note ICRCL 59/83.

National Rivers Authority (1992) Policy and Practicefor the Protection of Groundwater.
HMSO, London.

National Rivers Authority (1994a) Contaminated Land and the Water Environment. Water
Quality Series No. 15, HMSO, London.

National Rivers Authority (1994b) National Guidelines on redevelopment of contaminated
land. NRA, Bristol.

National Rivers Authority (1994c) Leaching Tests for the Assessment of Contaminated,
Land: Interim NRA Guidance..R&DNote-301—National'Rivere~A"tKority, Bristol.

Naylor, J.A., Rowland, C.D. Young, C.P. and Barber, C. (1978) The Investigation of
Landfill Sites. WRc Technical Report TR91.

Smith, M.A. (1982) Hie development of contaminated land. Public Health Engineer, 10,
No. 4, 195-201.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
WASTE DISPOSAL FACILITIES

1 Introduction

This guidance note seeks to identify the potential impacts upon the water environment of
developments for the purposes of waste disposal. It is intended to act as a fairly detailed
general scoping brief to cover the concerns of the National Rivers Authority (NRA) for the
assessment of the environmental effects of such developments. The NRA has an interest in
waste disposal sites due to its general environmental responsibilities and particularly with
respect to the control of pollution of groundwater and surface waters. Legislation may
require a formal Environmental Assessment (EA) of the proposed development.
Otherwise, an EA may still represent a useful process to gather and convey any
environmental information required by those commenting on such development proposals.

The responsibility for the assessment lies with developer. Conclusions made in the
assessment will require proper justification and the raw data upon which conclusions are
based should be accessible, if required. There are distinct advantages to both contact the
NRA and to conduct an EA at an early stage such that any environmental constraints (e.g.
the proximity of vulnerable aquifers) can be identified in advance of detailed planning and
so that there can be the proper consideration of alternatives and mitigation measures.

Under the Environmental Protection Act 1990 (EPA 1990), types of waste are divided into
two major categories:

» controlled waste - household, industrial and commercial waste or any such waste; and

» special waste - controlled waste of any kind that is dangerous or difficult to treat, keep
or dispose of.

Certain other wastes, namely radioactive waste, some wastes from mines and quarries,
explosives and some agricultural wastes are subject to separate regulatory provisions.
Guidance on which mine and agricultural wastes should be treated as controlled waste is
given in DoE Circular 11/94 (Welsh Office Circular 26/94).

—The general definition”of waste~and particular waste types are given in more detail in the
Environmental Protection Act 1990, the Control of Pollution (Special Waste) Regulations
(SI 1980 Ne 1709) and discussed in the Department of the Environment Circular 24/92
(Welsh Office Circular 30/92) on controlled waste. There are currently proposals {The
hazardous waste Directive, the special waste regulations 1995) to change the definitions
of waste categories, which are due to be implemented in 1995.

This briefing note includes consideration of the following as waste disposal sites: waste
transfer stations; scrap yards; bailing plants; recycling plants; solvent recovery plants;
waste treatment plants; incinerators; and disposal of sludge to land.

Although sewage sludge is nor technically defined as controlled waste when disposed of in
a beneficial manner to agricultural land, it is considered briefly in this note to complement
disposal by incineration. (Disposal at sea is no longer a long-term option). Landfill sites are
not discussed in detail as relevant guidance exists on landfills in the context of the
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restoration of mineral extraction sites. The latter guidance does not consider landfill
development on green field sites; the general impacts of development on such sites are
covered by other guidance on general construction activity. In addition, this note does not
specifically address the disposal of radioactive waste.

The EA of waste treatment and disposal sites is discussed in some detail by Petts and
Edujee (1994) and CIRIA (1994). Waste Management Papers may be relevant to specific
types and waste and to facilities. The NRA policy with respect to the protection of
groundwaters is available (NRA 1992).

2.  Development control

The development control of waste disposal sites is within the Town and Country Planning
framework. Under the recently consolidated General Development Order the NRA is a
statutory consultee for "development involving the use of land for the deposit of refuse or
waste" and "development relating to the retention, treatment or disposal of sewage, trade
waste, slurry or sludge..”. Planning Policy Guidance PPG 23 on Planning and Pollution
Control provides further relevant information.

3. Environmental Assessment

Environmental Assessment may be required for waste disposal sites under the Town and
Country Planning (Assessment of Environmental Effects) Regulations 1988 (SI 1988 No.
1199). Developments on Schedule 1 of the Regulations for which EA is mandatory
include:

e "a waste-disposal installation for the incineration or chemical treatment of special
waste";

» "the carrying out of operations whereby land is filled with special waste, or the change
of use of land (where a material change) to use for the deposit of such waste™: and

* Mn installation designed solely for the permanent storage or final disposal of radioactive
waste".

Waste disposal related development listed under Schedule 2, i.e. those requiring EA where
significant impacts are expected, include:

"an installation for the disposal of controlled waste or waste from mines and quarries,
not being an installation falling within Schedule 1"

« "a waste water treatment plant”;

« "asite for depositing sludge",

» "the storage of scrap”; and

* "modification of development listed under Schedule 1".

Government guidance on the Regulations (DoE Circular 15/88 and DoE 1989a) with
respect to identifying which Schedule 2 projects do require EA suggest a threshold
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capacity of 75,000 tonnes a year for installations, including landfill sites, for the transfer,
treatment or disposal of household, industrial and commercial wastes. The guidance also
suggests that "Except in the most sensitive locations, sites taking smaller tonnages of these
wastes, Gvil Amenity sites, and sites seeking only to accept inert wastes (demolition,
rubble, etc.) are unlikely to be candidates for EA”. However, significant impacts may occur
from developments not meeting the suggested criteria and EA should still be considered.

HMIP may be able to provide relevant guidance on the need for EA and EA
methodologies.

4. NRA licences

Waste management developments may require a number of licences from the NRA, such
as:

» discharge consent - for a discharge to groundwaters, inland and coastal surface waters;
 abstraction licence - for abstraction from groundwater or surface waters;
* impounding licence - for impounding surface waters; and

» land drainage consent - for any works on the bed and banks of a river or construction
of any structure likely to impede rhe flow.

5. Major potential impacts

Waste management sites will have many general impacts common to a variety of types of
operation, and a number of process-specific impacts. In this context depots, waste transfer
stations, scrap yards, bailing and recycling plants are combined under the heading of waste
handling. Solvent recovery plants, waste treatment plants, incinerators and sludge to land
are considered more specifically and may have impacts additional to those from waste
handling. The impacts of operations are discussed below; impacts arising from the
construction of waste management sites (e.g. from land take, site preparation etc.) is
discussed in other guidance.

51 Waste handling e

A major potential impact is that of the pollution of surface (or ground) waters arising from
runoff and spillages, leading to reduced water quality and associated impacts on fish, other
aquatic life and water resources. The aesthetic (and chemical) quality of watercourses may
also be affected by solid wastes (e.g. liner) entering watercourses via windblow or runoff.
Fine particulates and poorly (water) soluble contaminants may contaminate stream
sediments. Both major spillages and gradual leakages from sites may result in the long-term
contamination of the both land and groundwaters. The lining of sites, e.g. by the laying of
an impermeable base of concrete, will protect groundwater resources from such damage
but there may be a loss of infiltration to underlying aquifers.

Site activity, machinery, vehicle movements, and the sound of vehicle reversing warning
sirens, may disturb wildlife and recreational users of watercourses.

Waste handling sites may detract from landscape quality.
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Infrastructure associated with waste handling sites, e.g. sewers, power and water supplies,
may have impacts beyond the site boundaries and should also be considered.

5.2 Solvent recovery plants

Spillages of solvents may be particularly damaging to surface water quality ecosystems. In
addition, groundwaters may be particularly vulnerable to solvent contamination, causing
long term damage to water resources.

5.3 Waste treatment plants

The potential impacts of waste treatment plants will vary according to the waste treated
and treatment methods. Surface or groundwater pollution are likely potential impacts.

5.4 Incinerators

Thermal discharges, e.g. of cooling water, may cause temperature stress on aquatic
ecosystems and alter fish and other ecological communities. Temperature increases may
also have secondary effects such as altering concentrations of dissolved oxygen, unionised
ammonia and other ecologically relevant substances. Discharges of cooling water may
contain biocides and other potentially polluting contaminants.

Abstraction of surface waters for cooling may cause problems of low flow, damaging
ecological systems, and mortalities of fish and other life by impingement at intakes.

Aqueous discharges may arise (other than cooling water) from processes such as the
dewatering of waste with a high moisture content (e.g. sewage sludge) and aqueous
scrubbing of air emissions. Such discharges may contain highly polluting contaminants,
depending on the nature of wastes and incineration processes. Discharges may have both
impacts on surfaces waters from direct discharge or indirectly via sewage treatment.

Incinerators, particularly emission stacks and gaseous emissions themselves may have
particularly significant impacts on landscape quality.

Gaseous emissions may also ultimately damage aquatic and other ecosystems from the
settling of contaminants and from effects of acidification. Certain organic contaminants,
such as PCBs, may be liable to bioaccumulate within ecosystems, thus placing predators at
particular risk.

Solid wastes such as ash may have impacts on water quality, e.g. from leachate or runoff in
handling, storage or disposal. Depending on the nature of the waste incinerated, ash may
contain high concentrations of certain contaminants, such as heavy metals. The content of
metals in sewage sludge will generally vary according to the proportion of industrial
discharges in the sewage collection catchment.

5.5 Sludge to land

The impacts of sludge disposal include contamination of groundwater and surface waters
arising from leaching from the sludge. The content of sludge (and its suitability to apply to
land) may be very much dependent on the proportion and quality of industrial sewage
treated. Direct contamination of surface waters may occur from runoff of sludge, e.g.
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following heavy rainfall, causing damage to fish and other aquatic life and associated
recreation such as angling. Change in plant communities may occur where sludge or runoff
comes into contact with such communities. Recreational use of nearby watercourses may

also be affected by strong odours.

6.  Mitigation measures

Strategically, measures to minimise waste production should be adopted including
recycling, composting and the use of digesters. Energy generation or heat recovery should
occur when wastes are incinerated or digested.

Individual proposals should consider alternative sites and processes (the consideration of
Best Practicable Environmental Option (BPEO) may be a requirement for certain
development proposals under the EPA 1990).

The proposed location of waste management operations should avoid sensitive areas such
as:

vulnerable aquifers;

rivers and river corridors of high ecological or amenity value;

* rivers supporting valuable fisheries;

river floodplains, lakes, wetlands and marshes; and
» upland areas of catchments with particular sensitivities.

6.1 Waste handling
With suitable precautions, the risks to the aquatic environment may be minimised.

Sites should be distant from receiving rivers or aquifers at risk from pollution: buffer zones
should be used if available.

Sites_should_be-constructed-on-low-gradients™(i:e;_less"thaLn“5%)' tcTreduce severity of
runoff and drainage requirements.

Sites should be lined with an impermeable layer, e.g. concrete, with carefully designed
drainage systems incorporating sediment traps, grease separators (interceptors), and
drainage storage tanks with sufficient volume for runoff, spillage and fire water.

On site, covered bays should be installed in transfer stations and in storage areas etc. to
reduce rainfall-induced generation of leachate from wastes.

Adequate bunding should be installed around liquid waste tanks, fuel and other stores.
Bund walls should be protected from collision damage.

Vehicles loaded with liquids should not be left overnight in areas without bunds or similar
protection.
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Vehicle and container wash down areas should have suitable drainage and collection
systems. Drainage water should subsequently be treated.

The risks of spillage should be reduced by the adoption of safe operating procedures.
There should be verification of incoming waste types and appropriate separation of wastes
to avoid unstable mixtures of incompatible chemicals.

6.2 Solvent recovery plants

Storage tanks should be subject to particularly stringent containment, incorporating double
lining, leak detection equipment and below ground interception facilities. Also, particular
measures should be taken to prevent damage to surface water systems in the event of
spillages.

6.3 Waste treatment plants
Mitigation options will depend on the types of waste and treatment processes.
6.4 Incinerators

Recycling of flue gas scrubber and other effluents and the use of storage/balancing lagoons
will reduce or prevent discharges to surface waters. Such storage should be of sufficient
capacity for complete containment and lined if necessary to prevent contamination of
groundwaters. Effluent may be best disposed of via a specific or general treatment works,
e.g. effluent from sewage sludge incinerators may conveniently be treated at the sewage
treatment works generating the sludge.

Measures should be adopted to ensure complete combustion, thereby reducing risks of
pollution from air emissions, effluents and leaching of solid residues.

6.5 Sludge to land

Sludge disposal should follow guidance (e.g. WRc/Silsoe College 1985, DoE 1989b,
MAFF 1991) to avoid contamination of groundwaters, surface waters and damage to
sensitive sites of conservation interest. Unsuitable weather conditions, e.g. frozen ground
or heavy rainfall, should be avoided. Sludge injection may be have a lesser associated risk
of problems of surface water pollution and odour.

7. Baseline surveys

The surveys required will vary to some extent depending on the nature of the proposed
development and site. In each case the methods used should be relevant with respect to
timing, methods used and the nature of the development. In general, the following survey
types should be regarded as a minimum:

* hydrogeology - location of aquifers;
» water quality of groundwater and surface waters;

» hydrology and drainage; and
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 landscape/amenity.

Where rivers are at risk from runoff or other discharges the following surveys should be
considered:

* river corridor survey (of wildlife and habitats);
 aquatic ecology, including fisheries; and

* recreational use.

Baseline surveys with respect to incinerators should also consider the where fall-out of air
emissions is expected (i.e. on the basis of wind direction etc.).

8.  Monitoring and audit

Monitoring relevant to the predicted impacts and mitigation works should be carried out.
Monitoring data should be periodically reviewed and measures taken should unexpected

impacts occur.
9.  References and further guidance

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment/Welsh Office (1989a) Environmental Assessment: a guide
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Department of the Environment (1989b) Code of Practicefor Agricultural Use of Sewage
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Petts, J. and Edujee, G. (1994) Environmental Impact Assessment for Waste Treatment
and Disposal Facilities. John Wiley & Sons Ltd, Chichester.

Ministry of Agriculture, Fisheries and Food (1991) A Code of Good Agricultural Practice
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Mineral Extraction

NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
MINING AND QUARRYING OPERATIONS

1 Introduction

This guidance note seeks to identify the potential impacts of mining and quarrying
operations upon the water environment. It is intended to act as a fairly detailed general
scoping brief to convey the concerns of the National Rivers Authority (NRA) for the
Environmental Assessment (EA) of mineral extraction schemes. The NRA has a interest in
such projects due to its environmental responsibilities and particularly with respect to those
for water quality, water resources and conservation. Formal EA may be required under
planning legislation. Where an EA is not required, environmental information may still be
required by the planning authority and other interested parties, including the NRA. The
NRA are statutory consultees for developments involving or including mining operations
and are also the licensing authority for water abstraction and other relevant issues. An EA
is often a useful way of presenting the environmental information required to process

planning and licence applications.

The responsibility for carrying out an EA lies with the developer. The conclusions reached
in an assessment require proper justification and the raw data upon which such conclusions
are based should be accessible to interested parties. It is a distinct advantage to consult
with the NRA and initiate the EA process in advance of detailed plans, such that
environmental constraints and mitigation opportunities are recognised at an early stage and
there is the proper consideration of alternatives.

Mining and quarrying proposals should have due regard to Mineral Plans produced by
Mineral Planning Authorities and Mineral Planning Guidance issued by the DoE. In this
document, both mining and quarrying are implied by the use of the term of mineral
extraction.

Mineral extraction is often a precursor for other schemes relating to the after use of sites,
e.g. for landfill. Such further development is considered by other NRA guidance.

2. Development control

—Mineral- extraction_falls under the Town and Country- Planning"framework. Planning
permission may include conditions with respect to the restoration and aftercare of mineral
workings. Boreholes drilled in connection with proposed mineral extraction may also
require planning permission.

3. Environmental Assessment

The Town and Country Planning (Assessment of Environmental Effects) Regulations 1988
(SI 1988 No. 1199) cover various types of extractive industry as Schedule 2 projects, i.e.
for which a formal EA is required where significant environmental impacts are expected.
The types of industry listed in Government guidance on these regulations (DoE/WO 1989)
are presented as Appendix 1 of this note. The guidance indicates the scale or location of
operations expected to have significant impacts.
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This note concentrates on the extraction of solid minerals and includes underground and
opencast mining. Quarries can in many respects be regarded as open-cast mines for non-
energy producing minerals. Extraction of aggregates on large scale from coastal sites, the
so-called "super quarries”, are not specifically considered here as proposals for these have
concentrated on Scottish sites. Also, excluded from this guidance is consideration of the
dredging of aggregates from marine sites.

EAs may also be required for installations for the disposal of wastes from mines and
quarries.

4. NRA licences
The NRA is the licensing authority for the following:

» discharge consents - for discharges to all controlled waters (i.e. groundwaters, inland
and coastal surface waters);

 abstraction licences - for water abstraction from groundwater or surface waters;
* impounding licences - for impoundment of surface waters; and

» land drainage consents - for any works on the bed and banks of a river or construction
of any structure likely to impede the flow.

Land drainage and impounding licences must be obtained in advance of any construction,
regardless of whether planning permission has been granted. Permission to discharge must
be obtained prior to operation

5. Major Potential Impacts

Impacts are presented largely for the operation of mines and quarries. Site investigation or
prospecting activity may have some minor impacts from the transportation and access of
drilling machinery and operators, and site works such as borehole drilling itself. These are
not discussed further, but may need to be considered. Construction activity such as to
prepare the site are considered briefly. For more information on the impacts arising from
the general construction of access roads, site buildings etc., refer to other NRA guidance.
Similarly, the restoration of mineral extraction sites, e.g. for landfill or recreational use, is
covered in detail by separate guidance. The processing of materials from quarries or mines
may be performed on site and may have a variety of impacts. NRA guidance on general
industry may be applicable, as may guidance from the DoE on specific processes subject to
the Environmental Protection Act 1990.

5.1 Construction

Site works may include clearance of the ground surface for access roads, vehicle parks,
buildings, process works or for mining itself. Ground clearance will extend to the removal
of soils and overburden in areas to be mined/quarried. The principal impacts of ground
clearance will be ecological and hydrological. In addition, clearance may disturb or destroy
items of archaeological interest.
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Ecological impacts from ground clearance will arise from the direct destruction and
removal of vegetation and soil structure. The storage and disposal of soil and overburden
may also smother habitats. Indirect impacts may arise from hydrological changes and
pollution. Soil compaction from vehicle movements and storage of overburden may also
affect the long-term recovery of sites.

Hydrological impacts will arise from the loss of the moisture holding capacity of overlying
soils and vegetation, and runoff resulting from cleared ground. Runoff may carry high
sediment loads into receiving watercourses, affecting water quality and stream ecology.
Sediment may damage stream life by direct abrasion and smothering or indirectly from the
turbidity cutting out light and settlement of sediment altering substrate composition. Of
particular concern to the NRA may be the siltation of gravel areas used by spawning

salmon and trout.

Mounds of soils and overburden may be further sources of particulates. In addition, due to
exposure of mineral layers to air, leachate from overburden may pollute receiving streams
with chemicals such as acids and metals. Disturbed soils may also be significant sources of
nitrates released by mineralisation. Nitrates entering watercourses may have impacts on
water resources (via drinking water quality) and cause eutrophication, i.e. excessive plant
or algal growth

Increased stream flow from runoff may cause stream habitats to become unsuitable for
some organisms and may cause erosion of streambed and banks. Stream flows may be
reduced in dry periods due to the loss of seepage from the formerly overlying soils and
alterations to the water table (see below). Where sites of mineral extraction are extensive,
e.g. opencast sites, streams may need to be diverted and site drainage installed. This will
destroy or damage established communities and river geomorphology. New channels will
have an altered ecology, hydrology, geomorphology and stability. Receiving watercourses
may be impacted by siltation and/or pollution.

The site of operations may restrict public access and also affect the local landscape.

5.2 Operation

The extraction process will generally involve wholesale removal o f the ground surface or- -
overburden_(e.g. in-opencast'mining~or-quarfying) with the loss of conservation and/or
archaeological interest, or more selective extraction of mineral and ores from deep mines.
Both processes will generally involve dewatering of working areas. Water pumped from
the mine or quarry may be polluted by various contaminants, dependent on the geology of
the site and mining operation and may affect the water quality of receiving watercourses
and subsequent uses of such watercourses (e.g. for livestock watering). Common
constituents of minewater discharges include: suspended solids, iron, ammonia, oxygen
demand, acidity and alkalinity. The very quantities of water, regardless of quality, may
have significant impacts on the hydrology of receiving streams, with implications to
channel geomorphology and flood defence. Dewatering may affect groundwater flows and
level, affecting water resources. Physical extraction of water-bearing material and any
damage to aquifers from the extended lowering of water table and replacement with
alternative materials may result in z permanent loss of aquifer capacity and correspondingly
reduced water resources. Temporary or permanent lowering of the water table may have
severe implications to the flora and fauna of wetlands and spring-fed streams. In addition,
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adjacent land use (e.g. agriculture) may be affected by changes to water table levels and/or
drainage.

General site activity, the movement of vehicles and use of explosives for blasting may
generate dust and other particulates that may directly smother flora and fauna, contribute
sediment to receiving watercourses and reduce water quality due to suspended solid loads.
Such activities may also generate noise and vibration, disturbing sensitive wildlife. Lighting
may also disturb wildlife and the landscape. Spills of fuel and oil from vehicles, machinery
and on-site storage may affect the water quality of watercourses and groundwater. The
latter may be particularly vulnerable to such pollution as a result of mineral extraction, e.g.
limestone quarrying, often occurring in areas of important aquifers. The transport of
extracted material may also have more distant impacts, e.g. from lorry traffic and spillages
in transit

The storage of extracted minerals and spoil and disposal of the latter may cause further
land take and habitat destruction. Runoff and leachate may be particularly polluting of
watercourses. For example, exposure to air of pyrite (FeS2) rich materials may lead to the
formation of sulphuric acid and iron rich runoff with subsequent deposition of ochreous
hydrated ferric oxide in receiving streams.

Spoil heaps may become a significant and usually undesirable feature on the landscape. In
addition, the collapse of improperly designed spoil tips can have catastrophic consequences
for both human and natural environments. Spoil heaps themselves may be subject to
mineral extraction itself where new technologies make reprocessing economically feasible,
with impacts similar to extraction from green field sites.

The disposal of spoil to sea may have severe smothering effects at the locality of dumping
and in areas of dispersal. The coastal landscape may also be severely affected by such
practices.

5.3 Processing

The processing of mined or quarried material may cause a variety of impacts, depending on
the process. More significant processes will almost certainly be subject to Integrated
Pollution Control. Physical grading processes such as pulverizing and sorting of
aggregates, and flotation techniques such as used in coal washeries, may result in effluents
with high concentrations of suspended solids and other contaminants. Uncontrolled
discharges of these to watercourses may cause significant pollution and smothering of
aquatic life.

5.4 Post operation

Following cessation of mine or quarrying activities, sites may be subject to a variety of
treatments with associated impacts. These are discussed in greater detail in other guidance.

Abandonment - Abandonment should seldom occur, due to the usual imposition of
restoration, i.e. infilling, and aftercare provisions of planning permission. However,
abandoned quarries may or may not fill with water on cessation of dewatering activities,
depending on surrounding water table levels. The main impact may continue to be the
vulnerability of exposed aquifers to pollution from illegal dumping activities, and the loss
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_.of water resource from pollution or the removal of aquifer material. Access routes may
also be permanently interrupted by excavations. Quarries and gravel pits may be
deliberately allowed to flood to create lakes for conservation and recreation purposes.

The cessation of pumping from mine workings upon decommission or abandonment may
result in the seepage of minewater into watercourses as the mine fills, with similar pollution
as that from spoil tips. Although this is more likely to be a problem in deep mines, it may
occur upon cessation of the dewatering of open cast or quarry sites and is discussed more
fully in NRA (1994). The quality of water in abandoned mines will general decrease with
increasing duration of contact with exposed minerals and the initial discharge of water
from flooded mines may be of very poor quality, with serious affects on receiving water
quality. Over time the level of contaminants in discharges will decrease due to flushing
effects. The discharge point of water from dewatering may be different than that of
seepage from flooded workings. As a result, the cessation of pumping from active mines
may affect not only the water quality of receiving streams, but also their hydrology.
Leachate from mineworkings may also originate from material tipped in abandoned shafts.

Restoration - Sites, including spoilheaps, may be restored. Mine shafts and excavations
may be infilled with or without imported material, e.g. waste for landfill. Impacts may arise
due to the nature of infill material, e.g. from leachate from landfill or mineral-rich spoil.
The runoff/infiltration characteristics will affect supplies to receiving streams or
groundwaters, and subsequently influence stream hydrology, water quality and water
resources. Infill material may alter groundwater flow. The ecology of the restored site will
depend on the methods of restoration, e.g. storage and replacement of overburden and
topsoil, drainage characteristics and seeding. Landscaping practices will influence visual
impact and also site ecology. Some sites, e.g. opencast mines, may be progressively
backfilled and restored during operations.

6.  Mitigation measures

Alternative sites should be considered, although the choice of sites may be determined by
the nature of mineral deposits. In general, there should be avoidance of sensitive locations,
e.g. important and/or vulnerable aquifers, SSSIs and wetlands. The location of processing,
storage and disposal areas should all be considered.

-Site-activity should"be-phased to avoid seasonally sensitive areas. Also, certain mining
activities, e.g. opencast mining, should be limited during heavy rainfall. Where appropriate,
extraction techniques should be used that reduce the volume of waste generated and also
the proportion of fine particulates. Secondary uses for waste materials should be
considered, e.g. as infill for large engineering projects.

Mine design should consider the long-term future of the site, where possible.

There should be the safe storage of fuel, chemicals and explosives, with adequate bunding
for stored liquids.

The on-site use of pesticides should be minimal due to the vulnerability of aquifers and
watercourses to pollution. Also, the use of herbicides on soil mounds may affect the long-
term viability of seed in restoration.
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Dust production on-site may be reduced by dampening down roads, provided there is an
adequate water supply and drainage incorporating silt traps, if appropriate.

Dust and dirt production off-site may be reduced by washing down lorries, subject to
provisos above, and using sheeting over loads. Haul roads may also be paved.

Lagoons or tanks with adequate storage volume should be incorporated (and maintained)
to allow sufficient settling of suspended solids in slurries, process water and runoff. Also,
settling devices (e.g. cyclones and thickeners) may be useful to dewater slurries. Even at
the construction stage, measures should be installed to collect, treat and discharge runoff
and other surface water under agreed consent conditions. Similarly, there should be
suitable provision for sewage and other waste water disposal. Site drainage should
incorporate oil separators (interceptors), silt traps, wet balancing ponds, reed bed
treatment etc., as appropriate.

Discharges from dewatering activities will require consent and treatment if necessary.
Process waters should be recycled to minimise both abstraction and discharges.

The siting and design of tailings/spoil disposal should consider risks of subsidence and
collapse. Mounds, including stored material, should be covered or revegetated encouraged
to reduce erosion, windblow, and, in the case of revegetation, to improve aesthetic
appearance.

Newly created channels from stream diversions, if unavoidable, should be designed to
maximise conservation opportunities and should be 'seeded’ with material from former
channels as appropriate to encourage colonisation by similar communities.

There should be advance provision of physical, chemical or biological treatment systems
for minewaters. These may not be required until the cessation of mining (and pumping).
The forthcoming closure of mines should be discussed with the NRA well in advance.

Sites should be restored to former or other suitable land use. Opportunities should be
sought for environmental and recreational enhancement This may follow an intermediate
use (e.g. landfill). Successful restoration often involves careful long-term storage of topsoil
and overburden etc. Public footpaths and other rights of way should be re-established and
site drainage reinstated. Flooding of sites may provide recreational opportunities and create
aquatic habitats.

Mine shafts should be capped to prevent fly-tipping of unknown waste and reduce safety
hazards. However, openings for the access for bats should be included at appropriate sites.

7. Baseline surveys

A variety of surveys may be required in the EA of a mineral extraction proposal. Of
particular interest to the NRA are the following.

Hydrogeology - to identify impacts on groundwaters, such as the groundwater flows, the

loss of aquifer and recharge capacity and "vulnerable" aquifers as outlined in NRA's Policy
andpracticefor the protection ofgroundwater (NRA 1992).
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Hydrology - to identify.impacts on river flow and implications for flood defence and
stream ecology.

Water quality - to ascertain current water quality and predict impacts of pollution on
water quality and the ecology of receiving waters.

Ecology - to identify valuable habitats (e.g. wetlands), communities and species.

Landscape - to ascertain the implications of the mine in operation and in restoration.
Archaeology - to identify archaeological interests.

8. Monitoring and audit

Monitoring of parameters relevant to the predicted impacts and remedial/mitigation works
is recommended and may be required . Parameters may include groundwater and surface
water quality, river flow, water table level and the rate of plant and animal colonisation of
restored areas.

9.  General guidance and references
Due to cumulative environmental impacts, there may be a limit to the number or extent of
such developments permissible in an area or catchment.

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Department of the Environment (1985) Circular 25/85. Restoration of Sites with a High
Water Table. HMSO, London.

Department of the Environment/Welsh Office (1989) Environmental Assessment: A guide
to procedures. HMSO, London.

Department of the Environment (1995) Coal Mining and Colliery Spoil Disposal. DoE,
London.

Hester, R. E. and.Harrison, R.M. (-1994) Mining and its Environmenial Impact. Issues’in-
Environmental Science and Technology, Volume 1. Royal Society of Chemistry.

National Rivers Authority (1992) Policy and Practice for the Protection of Groundwater.
HMSO, London.

National Rivers Authority (1994) Abandoned Mines and the Water Environment. Water
Quality Series N214. HMSO, London.

Walsh, F., Lee, N. and Wood, C.M. (1991J The Environmental Assessment of Opencast
Coal Mines. Occasional Paper 28. Department of Planning and Landscape, University of
Manchester, Manchester.
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Appendix 1 Types of Extractive Industry Listed as Schedule 2 Projects (after
DoE/WO 1989)

a)
b)

(d)
(e)
(f)
(9)
(h)
(i)

)

(k)
@

extracting peat

deep drilling, including in particular -

I. geothermal drilling

ii.  drilling for the storage of nuclear waste material

iiL  drilling for water supplies but excluding drilling to investigate the stability of
the soil extracting minerals (other than metalliferous and energy-producing
minerals) such as marble, sand, gravel, shale, salt, phosphates and potash

extracting coal or lignite by underground or opencast mining
extracting petroleum

extracting natural gas

extracting ores

extracting bituminous shale

extracting minerals (other than metalliferous and energy-producing minerals) by
opencast mining

a surface industrial installation for the extraction of coal, petroleum, natural gas or
ores or bituminous shale

a coke oven (dry distillation of coal)

an installation for the manufacture of cement
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
RESTORATION OF MINERAL EXTRACTION SITES

1. Introduction

This guidance note seeks to identify the potential impacts arising from the restoration of
mineral extraction sites upon the water environment. It is intended to act as a fairly detailed
general scoping brief to convey the concerns of the National Rivers Authority (NRA) for
the Environmental Assessment (EA) of restoration schemes for former mineral extraction

sites.

The restoration of mineral workings may be for a variety of purposes including landfill,
recreation and nature conservation purposes. In addition, workings may simply be restored
systematically to pre-mining conditions as an essential element of the extraction scheme
without any intermediate use. This note largely considers secondary uses of mineral
workings (e.g. for waste disposal or for recreational purposes) as mineral extraction with
systematic restoration is covered by other guidance.

It is the responsibility of the developer to carry out the EA and to present the results in an
appropriate manner to address the questions raised by the NRA. Proper justification will be
required for any conclusions and access may be required to the raw data to examine
particular issues in more detail.

2.  Development control

The restoration of mineral extraction sites will generally be subject to development control
under the Town and Country Planning (T&CP) framework.

The use of sites for landfill will also require a Waste Disposal Licence under the
Environmental Protection Act (EPA). The NRA is a statutory consultee of the Waste
Regulation Authority at the licensing stage. It has the power to object at this stage. More
detailed information on NRA policy with respect to landfill applications are outlined in the
NRA's Policy and practicefor the protection of groundwater (NRA 1992).

3. Environmental Assessment

An EA may formally be requested under the terms of the Town and Country Planning
(Assessment of Environmental Effects) Regulations (SI 1988 N2 1199) for the after-use of
mineral workings for waste disposal. For general recreation use an EA may not be formally
required, but may be requested. An Environmental Statement (ES) arising from EA may be
a suitable means of conveying environmental information to the NRA, which may be
required before the issues of licences or consents.

Under the Regulations, landfill projects are divided into two types:
* those dealing with “special” waste; and

* those dealing with "controlled” waste or waste from mines and quarries
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An EA is mandatory for all landfill applications dealing with special waste, as these
projects fall under Schedule 1ofthe above Regulations.

For all other landfill projects, EA may be required if they are likely to give rise to
significant effects. A threshold of 75,000 tonnes of waste per year is suggested in
government guidance (DoE/WO 1989a). If the proposed site is in a sensitive area, then an
EA may be requested for smaller projects.

A draft EC Landfill Directive proposes to subject all landfills to EA. The DoE criteria,
therefore, should be considered a minimum for future requirements.

4. NRA Licences

Development schemes may require the following licences and consents from the NRA.

i. discharge consent - for the disposal of runoff, either directly, or after treatment, into
any controlled water (i.e. groundwaters, inland and coastal surface waters).

ii. land drainage consent - for any works on the bed and banks of a river or construction
of any structure likely to impede the flow. Examples include proposals to divert or
culvert watercourses. NRA consent is also required for obstruction to or infilling of the
floodplain under local bylaws.

iii.abstraction licence - for pumping or lowering of the water table. Consent is required
for test and monitoring boreholes.

iv.impounding licence - to impound water.

v. fisheries consent - for die introduction or stocking of fish into an inland water
(required under Section 30 of the Salmon and Freshwater Fisheries Act 1975).

The NRA will object to proposed landfill projects unless it can be shown that uncontrolled
migration of leachate and deterioration in the quality of local water resources will not
occur. Applications will generally be unacceptable in the vicinity of vulnerable and
important aquifers. Reference should be made to the NRA's Policy and practice for the
protection of groundwater (NRA 1992) and the NRA Position Statement Landfill and the
Water Environment (NRA 1995).

5. Potential Impacts

Impacts are divided into construction and operational impacts for both landfill and water
recreation developments. General principles from these should be drawn for other schemes.
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5.1 Landfill
5.1.1 Landfill construction

The construction of a landfill will generally involve the laying of a synthetic membrane
and/or an engineered clay or bentonite amended soil, in order to contain leachate and
landfill gas within the installation. Prior to laying, the void created by mineral extraction
will generally need to be landscaped with soft material to a substrate upon which the liner
system is constructed. A drainage and collection system will generally be laid within the
lined void to control leachate. Vents for the discharge of methane and other landfill gas
also may need to be installed. As such, the impacts of landfill construction at recently
abandoned mine workings may be minimal, the main impacts of excavation, construction of
access roads and other infrastructure having occurred in mineral extraction itself. Where
sites have been abandoned for longer periods and ecological communities and recreational
use of a site have become established, the preparation of the site for construction may have
a variety of impacts including the following.

Loss of habitats - In most instances, all habitats within the former workings may be
destroyed by landfill construction and operations.

Drop in water table level - Dewatering of flooded sites will destroy aquatic communities,
and may lower surrounding groundwater levels, affecting wetland sites and drainage.
Water resources may be affected and the rights of other licensed abstractors compromised.

Pollution - Water pumped from the site may have water quality impacts upon receiving
watercourses. There may also be hydrological effects from the water flow.

Loss of recreational use - Recreational use of the site, e.g. for walking or water sports,
will end.

Loss of floodplain capacity - the isolation of sites by undersealing and subsequent infill
could result in a loss of floodplain capacity.

5.1.2 Landfill operation
The-potentialenvironmentalimpacts"from landfill operation are dependent on:
* locational factors (principally hydrogeology);

» waste composition (this may vary over time);

rate at which the waste is to be deposited; and

other operational/management factors.

Of primary concern is the contamination of groundwater and/or surface water by leachate.
Other impacts relate to the quantity and quality of surface waters, ponds and streams and
effects on groundwater flow. Impacts due to the generation and migration of landfill gas,
although important, are usually only indirectly relevant to NRA responsibilities. However,
gas build-up in sewers
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receiving leachate may present an unacceptable risks of explosions with consequences for
the environment

a) Leachate pollution

Leachate production may be unavoidable. The composition of leachate will vary according
with the composition of waste itself, the age of landfill, the extent to which rainfall is
permitted to enter the landfill and a number of other factors. Leachate is usually a noxious
substance, with significant concentrations of ammonia, organic compounds, chloride and
earth metals.

Groundwaters - Where a landfill is ineffectively contained, leachate may pollute
groundwaters. Depending on the type and extent of contamination, this may lead to long-
term sterilisation of both current and future potable supplies. Other users of groundwater
or spring abstracted waters may also be affected. Failure or rupture of liners may cause
serious groundwater and surface water pollution.

Surface waters - Effects on surface waters receiving untreated leachate via contaminated
baseflow or runoff may include organic enrichment with oxygen depletion, causing
mortalities of fish and other aquatic life, and unaesthetic growths of sewage fungus.
Suspended solids, sewage fungus and deposits of iron hydroxide may cause smothering of
the substrate, affecting plants, invertebrates, fish and fish spawning. Other contaminants
(ammonia, metals and pesticides) may also contribute to significant effects.

The NRA will specify the range of parameters permitted in the discharge of leachate and
timing of the discharge as part of the consent conditions.

b)  Other pollution

Pollution of water bodies, aquifers and drains may also result from spillage of
inappropriately stored site fuel, lubricating oils and chemicals. Litter from landfill
operations can cause obstructions in watercourses resulting in an increased risk of flooding
and aesthetic deterioration.

c)  Effects on groundwater flow

A contained landfill extending below the water table may present an impermeable barrier to
groundwater and may modify the direction of natural flow. This may cause springs and
wells to dry up, resulting in a derogation of existing rights.

d) Recreation and amenity

Noise, odour and visual disturbance may have effects upon the recreational uses of
adjacent watercourses. Any visible forms of pollution such as litter and suspended solids
will detract from visual amenity. Public rights of way may need to be diverted.

e)  Conservation and wildlife
Aquatic fauna may be directly disrupted due to landfill activities. However, the primary

cause for concern are secondary impacts as a result of leachate percolation into
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groundwater and surface waters and alterations in flow as a result of any abstractions.
Landfill gas may affect plant life. Gulls, crows and vermin populations may benefit from
the landfill; their increased populations may have impacts on other wildlife. Gull faecal
production may adversely affect the water quality of (aquatic) roosting sites. Litter blown
from landfills may be a hazard to wildlife and have a visual impact.

5.13 Landfill restoration

Impacts associated with restoration and aftercare could be a major issue. If not properly
sealed, old sites may continue to pose a threat to groundwater and surface waters, and
cause long-term quality problems. Under the EPA 1990, monitoring and control of landfills
remains the responsibility of the landfill operator after disposal operations have ceased, the
site has been restored, and until such time as the wastes no longer pose an environmental
threat.

Landfills are generally capped with an impervious clay layer to reduce infiltration of
rainfall, percolation and leachate production. Surface runoff from such capping may alter
the hydrological characteristics of receiving streams, with potential implications for stream
ecology and flood defence. Runoff effects may be exacerbated where landraise occurs.
Landraise and surface structures, e.g. gas flares or recovery equipment may also
significantly alter the landscape.

The contaminated nature of restored landfill sites may restrict future uses of the land. Sites
may also be subject to subsidence.

5.2 Water recreation sites
5.2.1 Construction

Sites for water recreation will generally require landscaping of the site of the lake or lakes
and surrounds, and the construction of access ramps, mooring facilities and buildings etc.,
depending on proposed activities. Lining of lakes may be required to guarantee water
levels, or to isolate sites from the water table and/or underlying minerals and mineral
waste. Dewatering of sites prior to lining may have implications on the water quality and
flow of receiving waters.

a) Landscaping

Soil excavation may destroy established communities. The planting of sites with seeds,
shrubs and trees may lead to the introduction of unsuitable, often non-native species that
may alter the ecology of the site. Where dewatering of lakes is required to access
submerged areas, aquatic life may be adversely affected. The discharge of water may have
impacts on receiving streams. Drawdown of the surrounding water table may occur with
impacts on wetlands, drainage and water resources.

b)  Lake filling

The flooding of mineral workings may have a number of impacts.
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Water resources - water used to fill the lake will be unavailable elsewhere, and may be
subject to competing demands.

Water quality - the quality of lake water may be adversely affected by underlying minerals
and mineral and other wastes. Nutrient-rich water may be subject to algal blooms. Qil
residues may produce unsightly films on the water surface. Visiting gulls from nearby
colonies may add to the concentrations of nutrients and bacteria. Watercourses and
groundwater may be affected by drainage from filled lakes.

Habitat loss - teirestrial and riparian habitats may be destroyed by immersion. However,
new habitats will be created.

Loss of flood storage - the filling of the lake may represent aloss of flood storage.
5.2.2 Operations - recreational activity

Recreational activities may themselves have a variety of impacts, depending on activity
types, which may include windsurfing, sailing, rowing, scuba diving, jet skiing, water
skiing, and angling.

Recreation - Conflicts between recreational users may occur, e.g. speed boats may disturb
anglers, wind surfers etc. Patterns of recreational use in the surrounding area may also
change with the development of new facilities, thus affecting other sites.

Water quality - Water quality may be affected by pollution from fuel spillages from
powered craft, fuel stores and car parks. Inadequate sewerage provisions at clubhouses,
public conveniences etc. may result in sewage pollution. Water quality of the lakes may
determine suitable uses, i.e. water contact sports may not be permitted.

Conservation - Wildlife may be affected by general activity and noise from speedboats, jet
skis etc. Disturbance may be particularly significant at certain times of year, e.g. breeding
or wintering birds. However, lakes will also represent new areas of aquatic habitats.

Fisheries - Fish introduced from lakes may escape into nearby watercourses, potentially
altering fishery quality and ecosystem functioning- The transfer of fish diseases may also
occur.

5.3 Nature reserves

Abandoned mineral working may be colonised by a variety of wildlife and warrant
conservation measures. Impacts from the restoration of sites as nature reserves will
generally be minor but may include the following.

Conservation - Disturbance of sensitive species, from noise, general activity, trampling
and vandalism. Loss of species from land take for paths, buildings and car parks.

Water quality - Oil pollution from car park areas, sewage pollution from inadequate toilet
facilities. Fly tipping and the deposition of litter may cause water quality and aesthetic
problems.
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6. Mitigation measures

6.1 Landfills

Developers should follow advice given in Waste Management papers (e.g. DoE 1986,
1993, 1994).

a) Location and design - Landfill may not be a viable option where sensitive aquifers
or watercourses are at risk. The distance between the landfill and the receiving water
should be sufficient to allow any leakage from containment systems to be diluted,
dispersed or attenuated. Landfill design should be modified to avoid sensitive
habitats in quarries, although translocation of important species may also be a
possibility.

b)  Waste type - Inert waste will be less likely to generate noxious leachate.

c)  Waste minimisation - The minimisation of waste production, e.g. by recycling, will
reduce the need for landfills and resulting environmental impacts.

d)  Sealing the site - The site should be adequately sealed.

e)  Good management practice - Methods of working should consider implications for
leachate production and other impacts. It is recommended that one cell is filled at a
time to minimise the areas open for leachate generation, and that waste is compacted
to prevent infiltration of water. Completed areas should be covered with
impermeable materials. Rainfall on virgin areas should be directed from the site
without contact with the waste. Perimeter fences will reduce litter contamination

from windblow.

Lubricating oil, site fuel and other potential pollutants should be stored in sealed
tanks or containers with secure, impervious bunds. The volume of the bund should
be in excess of that required to contain the contents in the event of an entire spillage.
Al valves and taps should be positioned within the bund.

Wheel'washing facilities should be"utilised'(with suitable treatment o f washings):

g0 Capping - Landfills should be capped after operations cease in order to prevent
ingress of surface water.

h)  Treatment of leachate and surface runoff - Leachate should be contained and
collected prior to disposal to sewer. Surface runoff treatment may incorporate a
combination perimeter drainage, balancing lagoons, silt traps and reed bed treatment.

)] Floodplain impacts - Compensatory work may be required to mitigate loss of
floodplain storage.

) Vermin control *may be required.
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6.2 Water recreation

In general, guidance in Planning Policy Guidance (PPG) 17 Sport and Recreation may be
applicable. The following deals with specific issues.

Lake design - Lakes should be designed to incorporate or replicate important habitats in
the abandoned mineral workings, if these had become valuable aquatic habitat. Islands
created by mounds of topsoil/overbllrden may be useful additions to lake design, providing
nesting and roosting habitats for birds. Submerged islands may also be useful aquatic
habitat. Translocation of species between similar habitats may be an option.

Water quality - If appropriate, lakes should be lined to prevent continuation with
groundwater or surface water, e.g. where lake water may adversely affect nearby rivers
and {vice versa).

Zoning of activities - Conservation interests may be protected by the zoning of disturbing
activities both temporally and spatially. Certain activities may best be banned altogether.

Selective stocking/planting - The choice of fish stocked should consider compatibility
with nearby watercourses. It may be appropriate to design lakes such that they actually
contribute to river fisheries, e.g. by providing spawning and nursery areas out of the main
river flow. Planting and seeding should consider the impact on existing ecology.

Flood storage - There may be opportunities to manage the water levels of the lakes such
that they may be used as flood storage areas - reducing flooding downstream.

6.3 Nature reserves

Measures will depending on the importance, location of species and their sensitivity, and
may include access restrictions, the installation of paths and hides. In sites of relatively low
conservation but high scenic value, public access may be actively encouraged, and facilities
such as public conveniences and children's play areas installed. Safety provisions may be
required where visitors may be at risk from rockfalls, path subsidence etc.

7.  Baseline surveys

The surveys required will depend to some extent on particular restoration plans and
availability of information gathered in the planning and monitoring of mineral workings. In
general, the NRA will require a thorough hydrogeological survey of the site and surrounds
with an assessment of impacts on water resources of any stretch of river likely to be
affected. In addition, the following surveys may be required, where appropriate, using
recommended techniques:

» catchment drainage pattern and hydrology (including flood patterns and levels);
 details of the floodplain flow and storage pattern;
» soils;

» groundwater and surface water quality;
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 aquatic flora and fauna;

* river corridor survey;

» downstream water uses and recreation;

 landscape;

 fisheries;

e archaeology; and

« climatic conditions (e.g. rainfall, wind strength and direction).

8. Monitoring and Audit

An appropriate monitoring strategy should be developed, based upon initial findings and
the predicted impacts of the project. Monitoring may determine if steps are necessary to
contain, reduce or avoid unanticipated impacts. Detailed monitoring is likely to be required
for landfill sites.

Landfill sites

For landfill sites, the NRA wish to see the following incorporated into any monitoring
programme:

the amount and composition of runoff;

the quality and levels of leachate;

 any discharges into watercourses: and

the quality of the receiving groundwater.

Current practice is for the placement of boreholes to indicate water levels:
"¢” in~the tipping cell;

 on site (but not in the cell); and

 adjacent to the site.

The NRA will make recommendations as to the design and placement of monitoring
boreholes within the site and its surrounds, to monitor groundwater composition and flow.

Boreholes should be inspected regularly as pan of an agreed monitoring strategy. This
should continue after operations have ceased as leachate generation may continue for many

years.
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W ater recreation sites

For water recreation sites, suggested monitoring may include water quality, and surveys of
both breeding and wintering birds.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF ROAD
AND ROAD WIDENING SCHEMES

1 Introduction

This guidance seeks to identify the potential impacts of road and road widening schemes
upon the water environment It is intended to form the basis of a fairly detailed general
scoping brief to cover the concerns of the National Rivers Authority (NRA) for the
Environmental Assessment (EA) of road schemes.

It is the responsibility of the developer to carry out the EA and to present the results in an
appropriate manner to address the questions raised by the NRA. Reference should be made
to the Design Manual for Roads and Bridge - Volume 11 (DoT 1993). In addition,
Volume 10 of the design manual provides advice on sympathetic environmental design,
particularly documents making up the so-called "Good Roads Guide".

Proper justification will be required for any conclusions and access to the raw data may be
required to examine particular issues in more detail.

2.  Development control

For the purposes of development control, road schemes fall into two separate categories.
The Secretary of State for Transport and the Secretary of State for Wales are the highway
authorities for trunk roads and motorways. These are approved under procedures set out
in the Highways Act 1980. Statutory orders are published which are usually subject to a
public inquiry. Other roads developed by local authorities and private developers require
planning permission and follow the normal planning procedures within the Town and
Country Planning framework.

3. Environmental Assessment

Roads appear on both Annexes of the EC Directive on the assessment of the effects of
certain public and private projects on the environment (85/337/EEC). Annex | includes
"motorways and express roads" and Annex Il includes roads as "roads (not listed in Annex
)" and widening schemes etc. (“modifications to development projects included in

-Annex-1).---------------- — - —~ ~ —

Translated into UK law, an EA should be undertaken by the Department of Transport
under Statutory Instrument 1988 No 1241 for any trunk road or motorway encompassed
by certain threshold criteria of size. These are where the road is either over 10 km in length
or is longer than 1 km, where the route passes through a "sensitive area™ (DoE/WO 1990).
Trunk road improvements will also require an EA where they are likely to give rise to
"significant effects”, having regard to the criteria set out in DoE Circular 15/88 (WO
23/88).

Roads developed by local authorities and private developers may require an EA as these
are listed as Schedule Il projects under Statutory Instrument 1988 N2 1199, again based
upon criteria of significance outlined set out in DoE Circular 15/88 (WO 23/88). Private
toll roads and other "special roads" require an EA as Schedule | projects under these
Regulations.
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4.  Interpretation of the Regulations

The thresholds are widely accepted as being very high. Developments below the size
criteria can sdll have a serious environmental impact. Such is the detrimental nature of
some road projects on the aquatic environment that the NRA wish to be involved in the
screening of projects and would indicate whether an EA is required. Location is an
important factor and, in line with its general environmental duties, the NRA are likely to
require an EA under the following circumstances:

» where valuable river, wetland or lakeland habitats are likely to be destroyed or
impoverished or where there are major modifications to a river channel or corridor;

» where pollution arising from construction activity or as a consequence of increased risk
and vulnerability might have a significant impact on water quality or cause a breach in
water quality objectives;

» for developments likely to have a significant impact upon the availability of water
resources or upon groundwater quality or quantity; and

» for developments in the headwaters or for developments likely to cause a significant
increase in flood risk.

5. Road routing and the assessment of alternatives

The NRA wish to be involved in the assessment of any proposed road projects from the
initial "scoping” stage, prior to the selection of the proposed alignment Early involvement
will enable environmental constraints to be identified and sensitive areas to be avoided,
thus obviating the need for redesigning and mitigating avoidable impacts at a later stage.
The NRA can also indicate opportunities for environmental improvements at an early
stage.

Examples of sensitive areas include:

* river floodplains;

» lakes, wetlands and marshes;

 rivers and river corridors of high ecological, recreational or amenity value;

 rivers supporting valuable fisheries;

» contaminated land likely to lead to polluting runoff;

* important aquifers;

* river abstraction points; and

» upland areas of catchments with particular sensitivities.
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6. NRA Licences

Road schemes are likely to require the following licences and consents from the NRA.

I. Land drainage consent - for any works on the bed and banks of a river or construction
of any structure likely to impede the flow. Examples include the construction of bridges,
outfall structures and culverts or river diversion. Local bylaws may also forbid
obstruction or infilling the floodplain without consent.

il. Abstraction licence - for water abstraction, including dewatering.

iii. Impounding licence - for any impounding of water, e.g. creation of artificial ponds and
lakes.

Land drainage and impounding licences must be obtained in advance of any construction,
regardless of whether planning permission has been granted. Land drainage consents are
issued under Section 109 and 110 of the Water Resources Act 1991 for designated main
rivers. For non-main rivers, this is covered under Section 23 and 24 of the Land Drainage
Act 1991. Local authorities and Internal Drainage Boards (IDBs) also have responsibilities

for the latter.

Although discharges of drainage from highways are generally not subject to discharge
consents, a highway drain may become subject to a prohibition notice under Section 86 of
the Water Resources Act 1991 if the NRA and road developer cannot reach an agreement
on appropriate pollution prevention measures. If an effluent is discharged in contravention
of the prohibition, and a similar contravention is likely, the NRA may serve a discharge
consent upon the person who has caused or permitted the contravention (Luker and
Montague 1994).

7. Major Impacts

Impacts on the aquatic environment may arise as a result of construction activities or due
to the operational end state of the development.

7.1 Construction impacts

The main impacts of construction will arise from primary engineering works e.g.
embankments, cuttings, bridges and tunnels. Alignment of roads through valuable river
corridors, stream diversions, and the insensitive design of bridges and embankments can
result in the destruction or impoverishment of river corridors with consequent impacts
upon conservation, recreation and amenity. Other associated construction works, such as
slip roads, new junctions, temporary haul or access roads, service areas, filling stations,
temporary accommodation for workers and the installation of electricity supplies will add
to the impacts, if only through added land take. Brookes and Hills (in press) discuss some
of the impacts of road developments on river corridors.

7.1.1 Embankments and cuttings

The excavation and disposal of soils will result in the direct destruction of habitats with
resultant effects on flora and fauna. Even with reinstatement measures, secondary adverse
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ecological effects may arise from the severance of habitats, the spread of weeds and
opportunist species with spoil, and from water table and micro-climate changes arising
from embankments and other structures. Construction noise and lighting may disturb
wildlife. Dust may damage vegetation.

Embankments and other structures in floodplain areas may result in the loss of flood
storage. The installation of embankments, cuttings and drainage may alter the drainage to
groundwater and surface watercourses. Drawdown of groundwater may also arise from
dewatering operations and from cuttings severing shallow aquifers. Changes to water table
levels may have secondary effects on wildlife, water supplies and the integrity of the
foundations of buildings. Significant alterations to river flow may lead to ecological
impacts, altered sediment quality, and other geomorphological changes.

The water quality of runoff and site drainage may be affected by suspended solids, oil and
construction materials. Additional pollution of surface or groundwaters may occur where
contaminated land is disturbed or from contaminated groundwater drawn into the site by
dewatering operations. Leachate from imported or excavated material may pollute
groundwater or surface waters.

Excavation in river floodplains or river diversion may uncover archaeological remains. It is
important that arrangements are mace to contact the County Archaeologist to establish any
risk of damage and need for the removal or preservation of any findings.

The construction and use of the road will have impacts on the landscape, with
embankments and flyovers being particularly noticeable features. It is likely that such a
linear development may interfere with established rights of way.

7.1.2 Bridges

The construction of river bridges and other in or near channel works (e.g. culverts) may
lead to a variety of impacts. Water quality may be affected by disturbance of instream or
riparian sediments, dewatering operations and spillages of oil, cement and other
construction materials. Raised suspended solids and sedimentation may be particularly
damaging to downstream salmonid spawning gravels. The bridge structure and its
construction may block the passage of fish, birds and mammals. Navigation may also be
disrupted. Culvens should be avoided as they may compromise various functions of a
river and its corridor. The flow characteristics of the river may be altered leading to
sediment quality and other geomorphological changes. Shading due to bridges or culverts
may destroy plant communities.

7.1.3 Tunnels

Tunnel construction may impact upon water quality from solids, oil, lubricant and grouting
materials entering watercourses. The presence of an impervious tunnel structure may alter
groundwater flows. Groundwater quality may be affected by pollution and the mixing of
groundwaters at the interface of different strata penetrated by tunnelling. The noise and
vibration from tunnelling activities may disturb wildlife.
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7.1.4 Other works ” N

Stream diversions - Stream diversions should generally be avoided as they have serious
impacts. These include the loss of established aquatic and riparian habitat and stable river
geomorphology, with resulting effects on a wide variety of aquatic and riparian wildlife and
altered river flow and sedimentation patterns.

Accommodation works - Any temporary accommodation works required for construction
workers may lead to water quality problems arising from" sewerage and disturbance of
wildlife in the locality, both from temporary land take by buildings and noise and light from
site activities.

Installation of electricity supplies - The installation of cabling for power supplies for
lighting overhead and telephone lines may have affects similar to those for pipelines (see
relevant guidance note). Other infrastructure requirements such as for water or sewage
may have similar effects.

Vehicle use and storage - The storage and use of construction vehicles may result in oil
contamination of surface or groundwaters. Vehicle movements may also disturb sensitive
fauna, particularly nesting birds.

Aggregates - The extraction and transport of aggregates will have impacts off-site.

7.2 Operation impacts

Major pollution impacts may occur if surface water drainage is not adequately disposed of
or as a result of spillages. River flow may be constricted by structures, leading to reduced
standards of flood defence and the potential for future flood alleviation to be prejudiced
financially. The highway structure may also have an effect upon the catchment runoff

response.
7.2.1 Drainage and pollution of watercourses

Increases in traffic flow and the associated road construction programme is placing an
increasing pressure on the aquatic environment in terms of drainage facilities required.
Motorways—in-particularr provide-long stretches of impermeable .surface draining to a
single point. Where such points are located at major intersections, there is an increased risk
of accidents, spillages and pollution.

Surface runoff is discharged either directly to a watercourse or some form of balancing or
soakaway system. There is a significant risk of pollution as a result of the following.

i. Routine runoff - Enhancement of background levels of contaminants due to tyre wear,
vehicular emissions, oil, litter etc. In particular, runoff may contain significant quantities
of suspended solids, polynuclear aromatic hydrocarbons (PAHS), oil, lead, cadmium,
zinc and other heavy metals.
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ii. Accidental spillage - Qil and/or chemicals may be spilt directly as a result of accidents,
particularly at major intersections. Indirect pollution may subsequently occur due to the
use of fire fighting or clean-up materials.

iii. Operations and maintenance - Weedkillers, de-icing agents, clearance and
maintenance of ditches and ponds.

iv. Other - Atmospheric deposition, vehicle maintenance, illegal disposal and agricultural
activities.

Pollution may also continue to arise from leachate from construction fill material, e.g. slag.

Lowering of the water quality, whether gradual or as a result of a specific accident will
have direct effects upon the river wildlife, fisheries and general amenity.

Sewerage requirements of buildings associated with the road may overload the existing
infrastructure, resulting in reduced surface water quality.

7.2.2 Effects on groundwaters

In order to avoid pollution of groundwater, all soakaways and settling ponds must conform
to the NRA's Policy and practicefor the protection of groundwater (NRA 1992J. If road
cuttings and tunnels are below the water table, then localised flooding of the road may
occur.

The catchment response to rainfall will be altered due to the creation of a large
impermeable surface which will reduce infiltration. Large earth movements associated with
tunnelling may affect the direction and quantity of groundwater flow. Linking up
previously discrete aquifers will cause the water to follow from one to another, thus
affecting groundwater levels.

7.2.3 Other impacts
Culvens may present a flood risk if these become blocked.

The road may act as barrier to migration of certain wildlife, be it due to the road itself,
traffic or embankments etc. Some animals, e.g. amphibians and badgers, may try to cross
the road but incur significant mortalities. The course of the road may itself become a
wildlife corridor. Land use changes resulting from the presence of the road may bring
about further impacts.

Vegetation control may damage nesting birds and other habitats at certain times of year.
This and other maintenance activities may disturb wildlife.

The noise and vibration from road traffic may damage historic buildings and may also
disturb wildlife.

Sewerage requirements associated with buildings may overload the existing infrastructure,
resulting in reduced surface water quality.
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The road may lead to consequential development associated with it which may add to the
total impact.

8.  Mitigation measures

Measures which should be taken to mitigate adverse effects will have to be discussed with
reference to the project in question, but some of general principles are discussed below.
The Highways Agency (1994) has produced useful guidance for developers that sets out
practices that should be adopted to meet NRA concerns. These guidelines should be
followed, where possible, for all road developments.

8.1 Drainage

Luker and Montague (1994) provide detailed guidance on the control of pollution from
highway drainage, which should be followed. The design of drainage systems should
incorporate the risk of spillages which may increase at certain points, e.g. major motorway
intersections. In general, a number of measures may be adopted to minimise the risk of
pollution incidents, including the following.

I. Oil separators (interceptors) with cut-off valves - These may be specifically required
on roundabout and interchange junction areas and straight carriageways where the
receiving waters are particularly susceptible to pollution.

ii. Silt traps - Where it is anticipated that large quantities of silt may jeopardise the
efficient operation of an interceptor, an upstream silt trap should be provided.

iii.Wet balancing ponds - If suitably designed and maintained, these may form a local
environmental feature, particularly if vegetated, as well as providing a degree of
treatment for polluted runoff.

iv. Open ditches - Open ditches may be used in combination with sand bag and wooden
booms to intercept a pollutant.

v. Soakaways - The depth of soakaways must be restricted in line with the NRA's
Groundjwater Protection Policy------—- — - —

vi. Reed beds - For treatment of runoff using existing or artificially constructed wetlands.
The wetland may provide useful habitat, although the wvulnerability of wildlife to
pollution and road traffic should be considered.

vii.Grass swales - These and other types of buffer zones can provide areas in which the
various impacts of roads may be absorbed before reaching watercourses.

It is important to maintain good access and operating instructions in the event of a spillage
and for maintenance purposes. Operating instructions/signs should be provided at shut-off
valves etc.

8.2 Conservation of river corridors

The NRA wishes to promote river corridors as conservation and amenity areas. As such, it
is opposed to developments likely to have a detrimental effect on river corridors. Where
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development does occur, appropriate mitigation measures may be required, such as the
following.

iv.

An adequate river corridor width between the road and existing or proposed river
channels. A figure of 50 m from either bank has been widely quoted as appropriate to
preserve the continuity of the wildlife habitat. However, this may not be possible in
valley situations.

. A 9m minimum (depending upon local land drainage bylaws) width on each bank

should be provided beneath bridges and river crossings. Local stone, brickwork or
concrete finishing should be selected to blend in with the local environment Provision
for relevant nest and/or bat boxes in bridge structure should be considered. Where
appropriate, sufficient headroom under bridges should be allowed for to ensure
navigational access not compromised.

.If culverting is unavoidable, the length should be kept to a minimum; a freeboard above

the top water level should be maintained to allow the free passage of debris unless a
trash-grid is installed. Culvert design should be to specific flood return periods and
capacities. Reinstatement of the river bed should be carried out with a suitable
substrate. A ledge above normal water level should be installed for utilisation by
mammals.

Careful design of diverted river channels considering both river stability, maximising
nature conservation interests and appropriateness in the landscape.

8.3 Other measures

Other mitigation measures that should be considered include:

using alternative routes to minimise impacts;

timing of construction to reduce disturbance of wildlife;

using fencing to stop both the increase of working area and parking outside of that area;
using bridges and tunnels, rather than cuttings and embankments;

reinstating cuttings and embankments with appropriate vegetation;

adopting sympathetic spoil disposal management;

covering soil/spoil mounds to reduce silt runoff;

remedial action at contaminated sites;

habitat creation;

translocation of species (and soil) from destroyed habitats to suitable sites;
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ensure invasive/alien plant species are not transferred to the site and eliminate
transferals if they occur,

installing appropriately designed tunnels for the safe passage of amphibians, badgers etc.
at known crossing points;

fuel and other stores should be adequately bunded or lined to protect groundwater and
surface waters;

using drip trays for pumps and other machinery;

fitting design of embankments and cuttings to achieve natural profiles and vegetation
cover,

providing acoustic and visual barriers to protect and shelter sensitive sites;

providing bridges etc. to maintain footpaths and other rights of way, including access to
a river and recreational activities; and

formulation and adoption of a sensitive management plan.

Baseline surveys

In addition to a river corridor survey for any channel affected by the development, the
following surveys may be required:

water quality;
hydrology;
hydrogeology;
fisheries;

botanical/ecoiogical/bird,;

aquatic biology;
recreation and amenity;
landscape;

archaeology; and

geomorphology

Details of proposed baseline survey work should be discussed with the NRA as soon as
possible as parameters are likely to be diumally and seasonally variable.

351/7IT G 199



Roads/Road
Widening

10. Maintenance

Facilities should be provided for access, and provisions made for regular maintenance of
the road and associated developments, and particularly of silt traps and other pollution
control devices. The details of these will have to be discussed with the NRA. Maintenance
and vegetation control should be conducted at appropriate times of year (i.e. outside of
nesting periods). Mechanical methods of control should be used in favour of chemical
controls. In the latter case only approved pesticides should be used, particularly near
watercourses (in which case NRA consent is required). Appropriate guidance should be
followed, e.g. NRA (1995)

11. Monitoring and audit

An appropriate monitoring and remedial management strategy should be devised, based
upon initial findings and the predicted impacts of the project. Audit may be required in
certain cases.

12.  Further guidance and references

English Nature have produced a r&pon.Roads and Nature Conservation which includes
guidance on impacts, mitigation and enhancement works. The Welsh Office have produced
a landscape design guide, Roads in Upland Areas: Design Guide (WO 1990). Further
Welsh Office guides, Roads in Lowland Areas: Design Guide and Rock Profiling and
Vegetation Re-establishment are in press. The Institute of Environmental Assessment
(TEA, 1993) have produced guidelines for the assessment of road traffic.

Brookes, A. and Hills, K.R. (in press) The impact of road developments on river corridors:
lessons learnt from south-central England.

Construction Industry Research and Information Association (1992) Scopefor the control
ofurban runoff. Report R123/124. CIRIA, London.

Department of the Environment (Welsh Office) (1990) Environmental Assessment: A
Guide to the Procedures. HMSO, London.

Department of Transport (1992) Design Manual for Roads and Bridges.Volume 10.
Environmental Design. HMSO, London.

Department of Transport (1993) Design Manual for Roads and Bridges. Volume 1
Environmental Assessment. HMSO, London.

English Nature (1994) Roads and Nature Conservation - guidance on impacts, mitigation
and enhancement. English Nature, Peterborough.

Highways Agency (1994) MCD special requirements for the National Rivers Authority and
revised MCD Clause 29. Guidance Note 27.

IEA (1993) Guidelines for the Environmental Assessment of Road Traffic. Guidance
Notes N9 1. Institute of Environmental Assessment.
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Luker, M. and Montague, K. (1994) Control of pollution from highway drainage
discharges. CIRIA Report 142. Construction Industry Research and Information
Association, London.

NRA (1992) Policy and practice for the protection of groundwater. HMSO, London.

NRA (1995) The use of herbicides in or near water. NRA (Anglian Region),
Peterborough.

Welsh Office (1990) Roads in Upland Areas: Design Guide. Welsh Office, Cardiff.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
RAILWAYS

1 Introduction

This guidance note seeks to identify the potential impacts of railways upon the water
environment It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) for the Environmental Assessment (EA)
of railway schemes. Railways may affect a variety of NRA interests and particularly water
quality and flood defence. Railway projects will generally be subject to formal
environmental assessment procedures and the responsibility for the assessment lies with

developer.

There are distinct advantages for the developer to contact the NRA, and also to conduct
some of the environmental assessment in advance of detailed planning such that there is a
proper consideration of the need for the scheme, alternatives, particularly with respect to
routing, and general environmental implications.

2. Development Control

Railways are listed in both Annexes | and Il of the EC Directive 85/337/EEC and also are
on the corresponding Schedules of the Town and Country Planning (Assessment of
Environmental Effects) Regulations SI 1988 No. 1199 as "a line for long-distance railway
traffic” (Schedule 1) and “a tramway, elevated or underground railway, suspended line,
exclusively or mainly for passenger transport” (Schedule 2). However, the planning of
most major railway developments would now fall under the Transport and Works Act
1992. Under the Application Rules of this Act an Environmental Statement is generally
required, the EC Directive rules applying similarly as for Town and Country Planning
Regulations.

3. NRA Licences

The NRA may require a variety of licences or consents for operations affecting surface or
groundwaters (e.g. for abstraction, discharge, impoundment and land drainage operations).
For railway developments the main requirement is likely to be for land drainage consent
mfor-any works”on the_bed and' banks ofa~river or~construction of any_structure_(e.g.
embankments, bridges) likely to impede the flow. Land drainage licences must be obtained
in advance of any construction, regardless of whether planning permission has been

granted.

Discharge consents may be required for the disposal of runoff to a sensitive watercourse
or soakaway system.

4. Major/Potential Impacts
4.1 Construction impacts

The main impacts of construction will arise from primary engineering works (e.g.
embankments, cuttings, bridges and tunnels) and other works such as access roads, station
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and stabling yard construction, stream and road diversions, accommodation works, and the
installation of electricity supplies (where required). The necessity of a relatively straight
route of low gradient results in some lack of flexibility in the choice of routes. As a result,
the avoidance of meandering river corridors may not be possible and frequent river
crossings may be required, he NRA will be particularly concerned about consultation
activity in close proximity to watercourses.

4.1.1 Embankments and cuttings

The preparation of a rail route would usually entail major earthworks in the creation of
raised embankments and sunk cuttings along with levelling before the installation of ballast
and the track itself.

The excavation, storage and disposal of soils will result in the destruction of habitats with
resultant effects on flora and fauna. Secondary adverse ecological effects may arise from:
severance; the deposition of dust; the spread of weeds and opportunist species with spoil;
and micro-climate changes arising from embankments and other structures. Construction
noise (e.g. blasting) and lighting may disturb wildlife. Excavations may damage
archaeological interests.

The raising of embankments may result in the loss of floodplain area and associated flood
storage. The installation of embankments, cuttings and drainage may alter the drainage
patterns and flow of adjacent watercourses and groundwater. Where significant changes to
river flow occur there may be ecological impacts of low flows, altered sediment quality and
other geomorphological changes. Changes to water table levels may have impacts on water
supplies, building foundations, and wetlands and other habitats affected by groundwater
levels.

The quality of receiving watercourses may be affected by runoff and site drainage which
may carry raised concentrations of suspended solids, oil and construction materials. Where
contaminated land is disturbed further contamination may occur. Aquatic ecosystems
including fisheries may be damaged as a result

The landscape may be affected by both construction and operation of the railway, with
embankments being particularly noticeable features. The course of the track may interfere
with established rights of way.

4.1.2 Bridges

The construction of bridges and other in-channel works (e.g. culverts) may lead to a
variety of effects. Temporary measures to accommodate watercourses diverted around
bridges or culverts during construction may lead to araised flood risk over this period (and
localised ecological effects). Completed structures may also lead to increased flood risk.
Water quality may be affected by disturbance of instream or riparian sediments, dewatering
operations and spillages of oil, cement and other construction materials. Raised suspended
solids and sedimentation may be particularly damaging to downstream salmonid spawning
gravels. Instream structures may block the passage of fish, whilst the more terrestrial
elements of the bridge structure may block the passage of birds or mammals. Navigation
may also be affected. The flow characteristics of the river may be altered leading to
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sediment quality and other geomorphological changes. For instance, scour may occur
around bridge piers.

4.1.3 Tunnels

The construction of tunnels may affect water quality through the entry o f suspended solids,
oil and lubricant from tunnelling and grouting. Groundwater flows may be affected by
presence of an impervious tunnel structure, and quality altered by mixing of groundwaters
at the interface of different strata penetrated by tunnelling. The noise and vibration from
blasting and tunnelling may disturb wildlife.

4.1.4 Other works

Access roads - The creation of temporary access or haul roads will result in soil
disturbance and compaction along the route. There will be a loss of, and damage to, plant
(and animal) communities. Runoff and culverting activities may result in raised suspended
solids levels and siltation in watercourses, affecting water and substrate quality. The
storage and use of vehicles and fuel may result in oil contamination of surface or
groundwaters. Vehicle movements may also disturb sensitive fauna, particularly nesting
birds.

The creation of permanent access routes will result in more permanent habitat damage and
loss. There may also be drainage effects.

Stations and stabling yard construction - Stations, signal box and stabling construction
will involve impacts of land take for these and associated car parks and access roads - see
general construction guidance note.

Stream diversions - Stream diversions may be necessary. The impacts of these are the loss
of established aquatic habitat and stable river geomorphology with likely effects on a wide
variety of aquatic and riparian wildlife, and altered river flow and sedimentation patterns.

Road diversions - Road diversions may be necessary as pan of a scheme. (Refer to
guidance note on roads and road widening for likely impacts). .

Accommodation works - Any temporary accommodation works required for construction
workers may lead to water quality problems arising from sewerage and disturbance of
wildlife in the locality, both from temporary land take by buildings and noise and light from
site activities.

Installation of electricity supplies - The installation of underground cabling (and
overhead wiring) will have effects similar to those for pipelines (see relevant guidance
note). Other infrastructure requirements such as for water, telephone or sewage may have

similar effects.

Remote impacts - The extraction and transportation of aggregates (e.g. for ballast and
concrete) and manufacture of track and other construction materials will have impacts off-

site.
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4.2 End state/Operational impacts

In operation, the main general impact of the railway will be from drainage from the track
and its corridor. Localised impacts may also occur in association with stations, stabling
areas etc.

In general, there will not be a great deal of runoff from a railway itself due to the generally
permeable nature of track ballast. Through drainage, however, may be contaminated by oil,
spills of cargo, sewage and other train waste, herbicides used for vegetation control and
other pesticides. The ballast itself may be a direct source of pollution if it is a waste
material. Depending on drainage arrangements, receiving surface or groundwaters may be
affected and resources compromised.

Surface water quality may also be affected by pumped (ground) water from cuttings or
tunnels, where this occurs.

Through flow of drainage may be rapid and may affect river hydrology with implications
for flood defence and sediment transport. Culverts may present a flood risk if these become
blocked

A railway may act as barrier to migration of certain wildlife across it, be it due to the track,
railway traffic or embankments. However, the course of the railway may itself become an
important wildlife corridor. Vegetation control may also damage nesting birds and other
habitats at certain times of year. This and other maintenance activity may disturb wildlife.

The noise and vibration from railway traffic may damage historic buildings and may also
disturb wildlife and amenity use of nearby rivers.

Train station, maintenance and stabling areas may cause localised problems. Runoff from
buildings will affect the flow characteristics of receiving streams. Drainage of track areas
may be at particular risk from oil and other general contamination from trains, and from
spills and leaks from refuelling and loading areas. Sewerage requirements associated with
buildings may overload the existing infrastructure, resulting in reduced surface water
quality.

The railway may lead to consequential development associated with it which may add to
the total impact.

4.3 Decommissioning

The decommissioning of railways is relatively straightforward. Track, ballast and other
components may be removed, but embankments and cuttings are usually retained. Line
closure often results in an attractive rural byway vith a valuable wildlife corridor.

5. Mitigation Measures
Mitigation measures that should be considered include:
 using alternative routes to minimise impacts;

 timing of construction to reduce disturbance of wildlife;
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covering exposed soil/spoil too reduce silt runoff;

protecting ground on access roads to reduce disturbance of soils;
transporting materials to site by rail where possible;
rehabilitating access roads to restore flora and fauna;

maintaining river corridors by having a minimum width of corridor under bridges, and a
minimum free height beneath bridges;

using sympathetic bridge material and design, including provision for relevant nest
boxes;

installing culverts with sufficient freeboard (to allow the passage of debris) or with
trash-grids, to reduce flood risks;

making provisions for adequate passage of flood flows in both construction and
operational states;

adequate bunding or lining of fuels, chemicals and other stores to protect groundwater
and surface waters;

installing pollution prevention devices for site drainage (e.g. oil separators, silt traps,
balancing ponds), particularly in high risk areas (e.g. loading areas, major junctions);

establishing emergency arrangements for spills, including drainage isolation, notification
and access arrangements;

careful siting and storage of soils;
reinstating cuttings and embankments with appropriate vegetation;

conducting maintenance and controlling vegetation at an appropriate time of year (i.e.
outside of nesting periods) and using approved pesticides, particularly near
W ALE COUIS S, == mmmmm o oo o o e e

fitting landscaping of embankments and cuttings;
provision of acoustic and visual barriers to protect sensitive sites;

careful design of diverted river channels (including replanting) considering both stability
and nature conservation interests;

retaining abandoned river sections as ponds or other aquatic habitats; and

provision of bridges etc. to maintain footpaths and other rights of way.
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6.  Baseline Surveys

Information should be gathered on a variety of subjects from archive data and field
surveys. Surveys should be conducted using appropriate methods and timing. Of particular
interest may be surveys in the following:

 river corridor (conservation);
* Dbotanical and other wildlife;
e aquatic biology;

* fisheries;

» landscape/amenity;

* recreation;

» hydrogeology;

» water quality;

» hydrology and drainage; and

» geomorphology.

The NRA will normally provide details as to what relevant information the Authority may
hold.

7. Monitoring And Audit

Monitoring that is relevant to predicted impacts and mitigation measures is recommended
and should not only make use of baseline surveys but also consider further pre-scheme
surveys. Post-scheme monitoring data should be regularly reviewed. The review or audit
should also include compliance with agreed management practices.

8.  General guidance
Carpenter, T.G. (1994) The Environmental Impact of Railways. John Wiley & Sons Ltd.

Construction Industry Research and Information Association (1994) Environmental
Assessment. Special Publication 96. CIRIA, London.

Countryside Commission (1995) Roads in the Countryside. Countryside Commission.

Harris, R. C. (1993) Groundwater pollution risks from underground storage tanks. Land
Contamination & Reclamation, 1 No. 4, 197-200.

Nelson, P. (1992) EA of arail link terminal and associated development. In proceedings of
Advances in Environmental Assessment conference, 29-30 October 1992. IBC Technical
Services.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
AIRPORTS

1. Introduction

This guidance note seeks to identify the potential impacts of airports upon the water
environment. It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) for the Environmental Assessment (EA)
of airport schemes. The potential impacts of airpons are of interest to the NRA because of
the authority's responsibilities for flood defences, pollution control, water resources,
fisheries, recreation and conservation management Early consultation with the NRA will
help to identify any environmental constraints and sensitive areas which may be avoided,
thus obviating the need for redesigning and mitigating avoidable impacts at a later stage.
Consultation with the NRA will also be required as a licensing body for discharge and
other consents.

Legislation requires that an EA is carried out for proposed airports and airport extensions.
The responsibility for this assessment lies with the developer. It isadvantageous to conduct
the EA in advance of the design phase to enable proper consideration of alternatives. The
EA's conclusions require proper justification and raw data should be accessible in the event

of such a request.
2.  Development control

Development control of airpons is within the Town and Country Planning (T&CP)
framework.

3. Environmental Assessment

Airports are listed under The Town and Country Planning (Assessment of Environmental
Effects) Regulations 1988 (SI 1988 No 1199) under both Schedules 1 and 2. "Aerodromes
with a basic runway length of 2,100m or more" are projects listed under Schedule 1, for
which EA is mandatory. Smaller airport projects are classified as Schedule 2 projects for
which EA is required when significant impacts are expected. Similarly, extensions to
existing airports may requireJEA _a& a modification-of- a-Schedule~ 1 project.” Further

—qguidance on the need for EA for such infrastructure projects may be found DoE Circular
15/88 (WO 23/88) and DoE/WO (1989).

4. NRA authorisations

Different licences or consents may be required with respect to the development, such as:

» discharge consent - for discharges to controlled waters (i.e. groundwaters, inland
surface waters, and coastal waters);

» abstraction licence *for abstraction from groundwater or surface waters;

» impounding licence - for impounding of water;
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» land drainage consent - for any works on the bed and banks of a river or construction
of any structure likely to impede the flow.

Authorisation from the NRA will also be required for the movement of fish (e.g. from
ponds to be destroyed or to newly created ones) and for the use of herbicides in or near
water.

5. Major/potential impacts upon the aquatic environment
The impacts of airport projects will occur in both construction and operation.
5.1 Construction impacts

The construction of airports will generally involve the clearance and levelling of the site
for runways, car parks and buildings with the permanent loss of the habitats affected. Land
take for level grassy areas, e.g. between runways, and subsequent management may result
in altered habitats. Site drainage, including the diversion or culverting of existing
watercourses will be of particular interest to the NRA.

Site clearance - The stripping of topsoil, levelling of ground surface and other excavation
will result in the direct destruction of habitats and loss or displacement of associated
organisms. Runoff from exposed and compacted soil may be rapid, leading to
contamination of watercourses by high levels of suspended sediments, directly reducing
water quality and indirectly reducing habitat quality through siltation. Siltation may be
particularly significant where gravels in receiving streams are used by salmonid fish
(salmon and trout) for spawning. Soil compaction and increased runoff from sites will also
lead to increased flood risk downstream and decreased infiltration to groundwaters, the
latter having' implications for water resources and water table levels. Reductions in water
table level will affect adjacent wetland sites. Compaction of soils and altered soil profiles
may also determine subsequent flora and other associated wildlife.

Disposal of spoil - The disposal of spoil from levelling and excavation works, and also of
topsoil set aside, will affect the ecology of the site of disposal. Spoil heaps may increase or
reduce runoff and infiltration with corresponding impacts on surface or groundwaters.
Runoff is likely to contain high sediment loads. In addition, exposure of both natural and
contaminated soils to air and rain may produce a contaminated runoff from chemical
processes and leaching.

Demolition works - Demolition works will result in the destruction of buildings and may
cause damage to areas of cultural/archaeological interest. Associated habitats, e.g. bat
roosts, will be lost. Debris from demolition works may enter watercourses causing
pollution and increasing the risk of blockage and flooding.

Dewatering - Dewatering will have a direct effect on water table levels, with impacts on
water resources and ecosystems dependent on water table levels, e.g. wetlands. Discharges
from dewatering may potentially pollute receive waters, particularly if water is "drawn in”
from contaminated land.

Redirecting/culverting streams - The redirecting of streams will result in the loss of
established aquatic habitats and their ecological communities. In addition, changes to
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channel geomorphology arising from diversion may lead to further habitat changes beyond
the area directly affected.

The culverting of channels will result in a loss of access to the river for both human (e.g.
recreation) and wildlife use. The passage of migratory fish may be hampered where
culverts discharge to rivers above the level of the water surface. Culverts may also present
a flood risk should blockage occur from site and other debris.

Culverting, stream diversion and other channel or near-channel works may result in the
disturbance of associated wildlife (e.g. feeding or breeding birds). Compaction of river
banks by heavy machinery will lead to the loss in bank stability, and the destruction of soil
structure and bankside flora. The disturbance of bank and river substrate may cause
erosion and sediment resuspension leading to water quality deterioration. The loss of river
substrate and disturbance to bed form (pools, riffles etc.) may represent a major loss of
habitat. Damage from habitat loss and deterioration of water quality may lead to reduced
species diversity (particularly of aquatic invertebrates and plants) and the loss of sensitive
species. Angling quality may be affected by changes to access, fish populations, their food
and habitat

General site activities - General site activities may disturb wildlife and the outward
migration of sensitive species. Vehicle movements may add to the erosion of soils and solid
loads in runoff. Careless handling, storage and disposal of chemicals and fuel may result in
pollution of groundwater and surface waters from spillages. Inadequate on-site sewerage,
damage to existing sewerage or the disturbance of contaminated land may also cause

pollution.

Infrastructure - The laying of cables, sewers, pipelines, roads and other associated
infrastructure associated with the airport will also have impacts. The site may cause
overloading of water supplies and wastewater treatment capacities. Other relevant
guidance notes may be available from the NRA.

5.2 End state/Operational impacts

Paved surfaces - The extensive impermeable area presented by paved surfaces (runways,
car parks) and buildings will result in greatly increased runoff, from-the-airport; causing
increased-flow velocities,- erosion and flood risk in receiving waters and decreased
infiltration to groundwaters. Reduced groundwater levels may adversely affect water
resources, wetland sites and river base flows. Changes to stream hydrology or flow regime
are likely to affect aquatic life and recreation use of watercourses.

Fuel/oil - Spillages of fuel or oil in emergency or routine situations may cause surface
water pollution with the loss of invertebrates, plants and fish etc. and may restrict
downstream uses, including abstraction for public supply. Groundwaters may also be
affected by such spillages. High pressure pipelines conveying fuel oil may represent a
significant potential source of groundwater and surface water pollution.

Other chemicals - The use (or spillage) of chemical dispersant on oil/fuel spillages and
extinguishants used in fire fighting may exacerbate pollution impacts. Similarly the use or
spillage of de-icing agents (e.g. glycol, urea) and pesticides may cause pollution of surface
and groundwaters, including deoxvgenation. Surface water pollution from oil, fuel,
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chemicals and other substances may be a particular problem in runoff following dry
weather or from snowmelt. Other potential sources of pollution are chemicals and other
substances carried as freight, and those used in the maintenance and servicing of aircraft

Noise - The movement of aircraft and other airport activity may disturb wildlife. In
general, birdlife in the vicinity of the airport will be discouraged due to the risk of
birdstrikes. Active measures to keep birds away may disturb bird and other wildlife.

Noise and vibration from aircraft take-off may affect buildings and other areas of
archaeological/cultural interest. Also, recreational use of watercourses or water bodies may
be disturbed by aircraft noise.

Maintenance and support services - Impacts, particularly pollution, may arise from
maintenance and support services, such as inflight catering, aircraft services and freight
handling. Impacts may arise from site sewerage; sewage from terminal buildings,
associated businesses and aircraft may potentially overload the existing system and cause
surface water pollution. The use of pesticides (particularly herbicides on runways,
taxiways, roads and footways) may cause contamination of surface and ground waters.

6. Mitigation measures

Careful design of airports will minimise their environmental impacts. Alternative siting and
designs should be considered, taking into account their environmental acceptability. Land-
use mapping should be canied out at an early stage in the planning process, including the
identification of sensitive sites such as:

* river flood plains;

» lakes, wetlands and marshes;

* rivers and river corridors of high ecological or amenity value;
* rivers supporting valuable fisheries;

 vulnerable aquifers as outlined in the NRA's Policy andpracticefor the protection of
groundwater (NRA 1992);

e architectural, SSSI and other nature conservation sites.

This will enable re-designing or implementation of adequate mitigation measures to occur
while the project is a desk study, avoiding costly alterations and/or delays at a later stage.
Appropriate surveys carried out in the EA will enable the identification of habitats and/or
species which will be affected by the development, thus enabling further avoidance or
mitigation measures to be undertaken.

Mitigation measures will be case-specific but may include those described below.

General construction - Riparian zones should be avoided and appropriate construction
materials used. Operations close to rivers should be properly engineered to avoid problems
with the stability and long term performance of river banks and flood defences.
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Storage of fuel and equipment - On-site equipment and materials should be carefully
stored during construction and operation. Proper bunding should be provided for fuel
tanks, away from water (preferably off-site) and locked when unattended. Bunds should be
constructed such that all openings and fuel pipes are within the bund walls and that the
bund itself has an adequate capacity. Drip trays should be placed under stationary
machinery to collect oil and grease. The NRA will be able to advise on bund design.

Drainage - To reduce the risk of pollution of surface waters, a drainage system which
collects the first flush of runoff (the first 10 mm of rainfall) into a containment lagoon
should be installed. The collected discharge should be carried to asewage treatment works
for treatment. A reservoir to hold the maximum possible contaminated flow from a major
pollution incident should also be incorporated into the design. For example, the crash of a
Boeing 747 could spill up to 180 000 litres of fuel and an equal amount of expanded foam
could be applied, therefore the total capacity needs to exceed 360 000 litres. All discharge
points should be fitted with an oil/water separator.

In addition, the installation of booms on major watercourses at risk from a major pollution
from the airport will enable the spillage to be contained and recovered, thereby providing a
high degree of protection.

Balancing ponds and artificial wetlands may provide a useful buffer/treatment system for
routine drainage discharges. Lagoons may require surface aerators to counter
deoxygenating effects of deicing agents in the water and algal blooms in the summer.

Sewerage - Sewage pumping stations may be required for the collection and distribution of
sewage from the terminal building, related businesses or aircraft. The potential failure and
overflow of such systems should be taken into account in sewerage/drainage design.

Drainage should also take into account pollution from maintenance and support services.

Landscaping - Careful landscaping of the site and its surrounds may reduce visual, noise
and ecological impacts. Advance tree and shrub planting, if appropriate, will provide
screening of construction works and may also act as a refuge for disturbed species.

Noise - Noise during construction should be minimised by careful selection of machinery
and the use of baffles or screens: The"timing'and Siting ofoperations should be chosen
carefully to minimise disturbance to wildlife and recreational users. Timing of operations
including aircraft flight times should be restricted.

Access - Alternative access should be made to watercourses for recreational use and
maintenance if the present arrangements are affected by the development

Site restoration - Non-paved areas affected by construction should be restored to a semi-
natural state. To reduce damage to the physical properties of soils during site preparation
and construction, it may be appropriate to carefully remove topsoil and subsoil and store it
separately so that proper reinstatement can be carried out. If necessary, subsoil should be
ripped prior to the spreading of topsoil. Mixing unlike soil materials should be avoided.
Certain soil damage, e.g. compaction, may be reduced by restricting traffic movement and
the use of protective boarding and low ground pressure machinery, especially during wet
conditions. Sufficient care taken during the construction and reinstatement may minimise
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any long term residual effects on soils drainage or vegetation. Excavated soil should be
carefully disposed of, possibly off-site.

Habitats - Loss of habitats can be minimised by restricting the working width during
construction of runways, roads, cable laying operations etc. Reinstatement of affected
habitats should be undertaken wherever possible, although for some (e.g. wetlands) this
may be complex and specific consultation with the NRA is recommended so that the best
available and practical methods are employed. Where a habitat will inevitably be destroyed
by the development, habitat/species rescue and habitat creation should be undertaken, e.g.
the creation of new and restoration existing ponds and wetlands, through the translocation
of soils, sediments, fauna and flora.

River diversions - Material should be translated from the existing to the newly created
river channels in instances of river diversions. In such instances, remnants of the old
channels should be retained as wetlands, ponds or blind-ending channels.

Culverts - Where unavoidable, culverts should be designed so as not to disrupt fish
movement, and should have adequate clearance to allow the passage of both wildlife and
debris. The incorporation of trash screens may be useful to prevent the build-up of debris
in inaccessible areas, but these should be regularly maintained (with maintenance
agreements made in advance of installation). Culverts should be designed to take highest
predicted flows.

Pesticides and fertilisers - The use of pesticides and fertilisers should be minimised and
used in accordance with the relevant guidelines, such as MAFF (1985) and NRA (1995).
Watercourses should generally be avoided; approval from the NRA will be required for the
use of herbicides in or near watercourses. Buffer areas (areas of land around watercourses,
unaffected directly by the applications) may be used to intercept runoff and reduce the
amounts of these chemicals entering watercourses. The use of herbicides should be minimal
in the vicinity of important aquifers.

7. Baseline surveys

Field surveys should be appropriate with respect to timing, timescale and methods used
and preferably include surveys conducted at a similar time of the year to the proposed
construction, in the year (or years) prior to the works.

Field surveys should be sufficient to:
 establish the pre-construction (baseline) state of the site;

» allow the determination of critical environmental factors upon which to give rapid on
site advice during construction;

o determine the best operational conditions for the aquatic environment during
construction such as water level in wetlands, water flow in rivers and allowable
sediment load or deoxygenation effects on river biota including fish;
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 optimise the reinstatement of channels or wetland areas by the appropriate choice or
extent of use of a specific technique; and

* identify construction practices with a high environmental risk, economic liability or
publicity factor

The surveys required are site specific but is likely to include:
* river corridor surveys;

 aquatic, riparian and wetland ecology;
» water quality;

 water resources;

 hydrology;

* hydrogeology;

* landscape/amenity;

* recreational use;

« archaeology; and

* river geomorphology.

8.  Monitoring and audit

Monitoring that is relevant to the predicted impacts and mitigation measures is
recommended and should not only make use of the baseline surveys but also consider
further pre-scheme surveys. Post-scheme monitoring data should be regularly reviewed.
The review or audit should also include compliance with agreed management practices.

9. References and guidance

Department of the Environment/Welsh Office (1989) Environmental Assessment - A guide
toprocedures. HMSO.

Harris, R. C. (1993) Groundwater pollution risks from underground storage tanks. Land
Contamination & Reclamation, 1 No. 4, 197-200.

Maeda, M. (1991) The Kansai International Airport Project and Environmental Impact
Assessment Marine Pollution Bulletin, 23, 349-353.

Ministry of Agriculture, Fisheries and Food (1985) Guidelines for the Use of Herbicides
on Weeds in or near Watercourses and Lakes. MAFF. (NB these guidelines are currently
being updated).
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National Rivers Authority (1992) Policy and practicefor the protection ofgroundwater.
HMSO, London.

National Rivers Authority (1994) Guidance notesfor Local Planning Authorities on the
methods ofprotecting the water environment through development plans. NRA, Bristol.

National Rivers Authority (1995) The use of herbicides in or near water. NRA (Anglian
Region), Peterborough.
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NRA GUIDANCE NOTE ON THE ENVIRONMENTAL ASSESSMENT OF
CEMETERIES

1 Introduction

This guidance note seeks to identify the potential impacts of cemeteries upon the water
environment It is intended to act as a fairly detailed general scoping brief to convey the
concerns of the National Rivers Authority (NRA) with respect to the environmental
impacts of cemeteries. The potential impacts of cemeteries are of interest to the NRA
because of the authority's responsibilities fcr pollution control, fisheries, recreation and
conservation management. Early consultation with the NRA will help to identify any
environmental constraints and sensitive areas which may be avoided, thus obviating the
need for redesigning and mitigating avoidable impacts at a later stage.

Although planning legislation does not require a formal Environmental Assessment (EA) to
be carried out in connection with proposed cemeteries, environmental studies of some form
will usually be required by consultees, such as the NRA, who are commenting on the
proposals. The responsibility for such studies, which may take the form of an EA, lies with
the developer. It is advantageous to both contact the NRA and conduct the studies or EA
in advance of detailed designs to enable the identification of environmental constraints and
the proper consideration of alternatives.

2/ Development control

Cemeteries are covered by the Town and Country Planning framework. Under the recently
consolidated General Development Order the NRA are statutory consultees for
development relating to the use of land as a cemetery.

3. NRA licences

Under the Water Resources Act 1991 the NRA is the licensing body for abstraction and
impounding licences and discharge and land drainage consents. Of these the most
applicable would be land drainage consents, required for any works on the bed and banks
of a river or construction of any structure likely to impede the flow. Such a consent must
be obtained in advance of any construction, regardless of whethe”planning permission has_

-been granted:
4.  Potential impacts upon the aquatic environment

The main impact of cemeteries is groundwater contamination from corporeal
decomposition products. This and other generally less significant impacts caused during
both the construction and operation of cemeteries are discussed below.

4.1 Construction impacts

Preparation of the working area for new roads, chapels, toilets - This may result in
damage to the site flora from land take, direct damage and through compaction and other
physical disruption of the soil. In addition, the temporary' disposal of excavated soil may
extend the area affected. There may be a loss of bank stability from bankside operations.
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Fauna may be affected that are dependent on trees and other vegetation, e.g. birds and bats
may utilise trees as nesting or roosting sites.

Increased runoff resulting from soil compaction and vegetation losses and may result in
increased river flows and therefore flood risk. In addition, groundwater resources may be
affected by reduced infiltration of precipitation. Runoff and soil disturbance may lead to
soil erosion with subsequent pollution from raised levels of suspended solids, decreasing
water quality. Pollution by suspended material may have a direct effect on sensitive aquatic
life from abrasion or from the attenuation of light in turbid water. In addition,
sedimentation in rivers may affect substrate characteristics for aquatic flora and fauna, and
reduce the quality of gravels for fish spawning, particularly trout and salmon. Reduced fish
stocks will affect angling opportunities for such stocks. Angling and recreation may also be
impaired by construction activities, e.g. at river banksides and crossings.

Archaeological interests may be unearthed or damaged by excavations.

Machinery and Vehicles - The general operation of machinery and vehicles may
contribute to problems of soil compaction and soil stability. Leaking or spilled fuel and oil
from stores, vehicles or machinery may contaminate both groundwater and surface waters.

5.2 End state/Operational impacts

Contamination of ground/surface water from decomposing bodies - Leachate from
decomposing bodies may enter groundwater or surface water causing a deterioration in
quality and potential health risks from microbial contamination. Deterioration of water
quality from leachate with a high biological oxygen demand may result in the loss of fish
and other aquatic life. The amenity value of watercourses may also be decreased by odour
and other aesthetic problems. Polluted groundwater and surface waters may affect other
users and water resources. Leachate may be more problematic in poorly drained sites with
a high water table.

Fertiliser and pesticide application - Fertilisers and pesticides applied to cemetery in site
maintenance may be carried into site runoff (particularly if rainfall occurs soon after
application) and drainage. Chemical contamination of both groundwater and surface water
may occur. Biological communities could be affected with a loss of sensitive species (both
plants and animals).

Grave digging - Mechanical or manual excavation of graves may result in damage to the
site flora from direct damage and through compaction and other physical disruption of the
soil. Increased erosion from the disturbed soils may lead to pollution from raised levels of
suspended solids, decreasing receiving water quality.

Graveyard mowing/strimming - Spills of oil and/or fuel from lawnmowers, strimmers or
excavators may enter the groundwater or surface water causing a decrease in water
quality; having a negative impact on the fauna, flora and amenity value of watercourses.
The noise of mowers, strimmers and excavators may disturb wildlife and recreational users.
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6 . Mitigation measures

In general, cemeteries proposals should avoid sensitive areas such as:

 vulnerable aquifers;

* rivers, river corridors and other areas of high ecological or amenity value;
* river floodplains;

* lakes, wetlands and marshes;

* rivers supporting valuable fisheries:

» contaminated land likely to lead to polluting runoff if disturbed (without remediation);
and

 upland areas of catchments with particular sensitivities.

Careful siting, design and operation should minimise the environmental impacts of
cemeteries.

Site drainage - Where groundwater or surface waters may be at risk there should be an
adequate drainage system to collect site drainage, including leachate, for appropriate
treatment, e.g. by connection to a sewage treatment works.

Buffer areas - Strips of undeveloped land around watercourses may be used to intercept
runoff and reduce the amounts of sediment and nutrients entering such watercourses.

On-site activity - If possible, maintenance activity should avoid sensitive locations or
times of the year. Noise may be minimised by careful selection of machinery. Mowing
regimes for border areas may be adopted to enhance conservation value.

On-site equipment - including fuel and oil, should be should be stored carefully in secure
dry conditions, possibly off-site. Stores containing significant volumes of fuel or chemicals
should be bunded to contain the liquids in the event of vandalism or spillage.

Drip trays - should be placed under stationary machinery to collect oil and greaseT ~

Pesticides and fertilisers - should be used in accordance with the relevant guidelines (e.g.
MAFF (1985), NRA (1995)) and avoid watercourses, buffer strips and other semi-natural
areas. The NRA must be notified of mere intended use near watercourses.

7.  Baseline surveys

Surveys should be appropriate with respect to timing, timescale and methods used. The
surveys programme should preferably include those at the same time of the season as the
proposed construction, in the year prior to the works.

37T G219



Cemeteries

Relevant surveys may include:

* hydrogeology;

» groundwater and surface water quality;
 river corridor/ecological surveys;

e aquatic biology;

* fisheries;

 recreational and other use; and

» archaeology.
8.  Monitoring and audit

Monitoring that is relevant to the predicted impacts and mitigation measures should be
considered.

9.  General guidance and references

Ministry of Agriculture, Fisheries and Food (1985) Guidelines for the use of herbicides on
weeds in or near watercourses and lakes. MAFF. (NB these guidelines are currently being

updated).

NRA (1995) The use of herbicides in or near water. NRA (Anglian Region),
Peterborough.

Pacheco, A., Mendes, J., Martins, T., Hassuda, S. and Kimmelmann, A. (1991) Cemeteries
- a potential risk to groundwater. Water Science and Technology, 24 No. 11, 97-104.

Van der Honing, H., Brinkmann, F.J.J. van der Ende, P.J. and Hooimeijer, A. (1988) The
quality of surface water, drainage water and groundwater in the neighbourhood of
cemeteries. H2 , 21 No. 12, 327-331. (In Dutch, English summary p319).
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NRA GUIDANCE NOTE ON.THE ENVIRONMENTAL ASSESSMENT OF
NAVIGATION ISSUES

1. Introduction

This guidance note seeks to identify the potential impacts of issues relating to navigation
upon the water environment It is intended to form the basis for a scoping brief to cover
the concerns of the National Rivers Authority (NRA). The potential impacts of navigation
issues are of interest to the NRA because of the authority’s.responsibilities for navigation,
water quality, water resources: fisheries and conservation.

In general, small-scale navigation issues as discussed in this note will not require fonnal
Environmental Assessment (EA) under the relevant regulations. However, the principles of
EA may apply to ascertain the impacts of navigation issues as described. Larger scale
development such as marinas are described in separate guidance.

2.  Development control

Some relevant issues with respect to navigation may be subject to planning controls under
the Town and Country Planning framework. In general, the NRA should be contacted with
respect to navigation developments. Under the recently consolidated General Development
Order, the NRA are statutory consultees for development involving the carrying out of
works or operations in the bed of or on the banks of ariver or stream.

3. NRA authorisations

The NRA are the competent navigation authority on certain rivers (e.g. Thames, Medway,
Dee Estuary) and as such may issue boat and other relevant licences and introduce various
bylaws etc. A navigation consent or licence will be required to undertake works in, on or
over a navigable river where the NRA is the navigation authority.

4.  Major potential impacts upon the aquatic environment

4.1 Construction issues

Construction impacts that may arise include those from the installation or modification of
‘locksrmooringsrslipsrpilings etcTThe~impacts of even small developments are potentially
very significant due to the essential proximity of watercourses or water bodies.

Preparation of the working area - This may result in damage to the site fauna and flora
from direct damage and physical disruption of bankside soils and riverine sediments.
Excavation may unearth and damage sites of archaeological interest. The temporary
disposal of excavated materials may extend the affected area. Bankside operations may
also cause bank instability.

Fauna may be affected by habiiat loss both within the water channel and on the bankside,
e.g. bankside trees and vegetation may be used by birds and bats as nesting or roosting
sites. In addition, bankside trees may be used by otters and also provide shade; tree loss
may result in raised water temperatures, and problematic plant and algal growth.
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Construction - The construction of within water structures works will inevitably lead to
disturbance of sediments and increased suspended solids. Further suspended solids may
enter the river as runoff from disturbed bankside soils. This deterioration in water quality
may affect organisms which are sensitive to abrasion or the attenuation of light from
turbidity. Substrate characteristics may also be affected and this could result in changes in
aquatic ecology, organisms favouring a more silty sediment becoming more dominant
Siltation may seriously affect gravels used for spawning by salmon and trout, with reduced
egg-to-fry survival. Reduced fish stocks or a shift in species will affect angling quality.

Major works on locks may necessitate temporary cessation of use, for both boat and other
users (e.g. pedestrian river crossings).

River works may result in an altered channel morphology with respect to channel width,
depth, shape, gradient and bedform (riffles, pools etc.) and will lead to the deposition of
suspended solids upstream with an associated loss of sediments deposited downstream.
Changes in the riverine environment will have an impact on the aquatic fauna and flora.

Within or near river works may also disrupt access to the river, navigation, angling and
other water-based activities. The installation of rigid concrete and metal bankside
structures will prevent use of the bank as habitat, e.g. for voles, kingfishers etc., and access
points for wildlife may also be affected. There will also be an aesthetic loss of
“naturalness".

4.2 Operational issues

There is a variety of operational issues that may have environmental implications, ranging
from boat movements on the waterway to dredging to maintain its use for navigation.

Boat movement - Waves and so-called "boat-wash" may cause erosion of the banks
and/or riverbed and result in high levels of solids maintained in suspension. Erosion and
boat-wash may damage bankside habitats and wildlife, and increase channel width. Waves
and boat-wash may disturb nesting birds and damage nests. Increased sediment loads may
lead to increased turbidity and sedimentation downstream. Boat-wash and movements may
disturb anglers and other users, resulting in conflicts between user groups. Moored boats
may block access to the river for anglers and other users.

Pollution - Pollution may be caused by the resuspension of contaminated sediments or
directly from the boats themselves through the release of oil/fuel, chemical or organic
materials to the waterway. Rubbish may also be released from boats either accidentally or
carelessly.

Flow regulation - The use of locks generally improves access to the river for boats and
can also be used to prevent flooding defence. Locks and weirs may also provide pedestrian
crossing points and amenity areas. Altered flows through flow regulation and from locks
may alter aquatic communities and affect recreational activities, such as angling. Stagnation
of flow in the lock cut at time of low usage may result in deterioration of water quality
thereby affecting aquatic life and decreasing the resource value for other users.

Water releases - Releases or artificial freshets may be made on rivers for canoeing
purposes, improving the recreational value with respect to this pursuit. However, the
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increased water velocities may cause erosion of the bed and banks, high levels of
suspended solids, washout of aquatic life, and a localised rise in the water table (if
sustained). Alternation between high and low flows may have major impacts on the aquatic
invertebrate and plant communities with species adapted to low flow, silty conditions not
tolerating the high flow conditions and vice versa. The fish community, its distribution,
behaviour, migration and spawning may be affected both directly and indirectly by freshets.
Angling and other recreational use may be affected by flow changes (and fish distribution).

Dredging - From time to time navigation channels may need to be dredged, resulting in a
myriad of impacts. Navigation may be disrupted whilst the dredging operations are
underway. Dredging operations will increase the suspended solids loading through the
remobilisation of sediments back into the water column. A variety of contaminants
including oil, pesticides, and other chemicals, may be associated with the sediment
particles. Thus, the net effect may be a reduction in water quality and which may seriously
impact on aquatic fauna and flora and other water use, e.g. abstraction. Bankside users will
also be affected as access to the banks may be limited by the temporary deposition of
dredged materials along the river edges. The material will have a physical impact on
underlying soils and associated flora and fauna, and may have amenity impacts from its
appearance, odour and attracted flies. Dredged sediments may also pollute soils and water
from leaching and runoff of associated contaminants.

5. Mitigation measures

Bankside construction - Sensitive and important habitats should be avoided and
protected, where possible. General disturbance to wildlife, plants and habitats can be
reduced by restricting the width of operations and the appropriate phasing of construction
work to avoid sensitive times, e.g. sensitive times for bird populations include the breeding
season, roosting and migratory concentrations. Similarly, disturbance to recreation caused
by construction works can be minimised by timing operations carefully. For example,
construction work on locks should be executed outside of the main boating season. Where
possible alternative access and crossing arrangements should be made. The duration of
construction and other works should be minimised.

Boat movements - The imposition of mandatory speed limits on vessels will reduce wave
action” and th~impacts" of boat-waslT on“bank 'and bed sediments and the aquatic
communities. Mooring areas should avoid key angling pegs and other recreational access
points.

Flow regulation - Freshets for canoeing should be carefully planned with respect to
duration and flow. Advance notification of freshets to other user groups may reduce
impacts on members of such groups. Stagnation within locks may be prevented by periodic
or continuous (trickle) flushing.

Dredging - Dredged material should be disposed with consideration of the sensitivity of
receiving site and the level of sediment contamination in mind. Disposal to landfill may be
required for particularly contaminated material.

Disturbance to recreational users from dredging activities may be minimised by timing
operations carefully.
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6.  Baseline surveys

Surveys may be required to ascertain the value and sensitivity of sites to navigation
developments. Surveys should be appropriate with respect to timing, timescale and
methods used.

The surveys required are case-specific but are likely to include:
» water quality;

e aguatic ecology, e.g. river coiridor surveys;

« fisheries;

* recreational use;

» archaeology;

» geomorphology; and

» hydrology;

7. Monitoring and audit

Monitoring that is relevant to the predicted impacts and mitigation measures is
recommended. Monitoring data should be regularly reviewed, such that action may be
taken to resolve issues arising.
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General assessment guidelines

Genium Publishing Corporation, Schenetlady, NY, 1993. (193)pp-

Handbook of environmental analysis.

R. K. SMITH (Apichemical Consultants).

This volume iIs designed to assist those responsible for the preparation of
environmental studies and analyses iIn the task of obtaining all relevant data
and the compilation of the results iIn a form which meets the requirements of
the U.S. EPA guidelines for such studies in the U.S.A.. It discusses the
methods employed in the sampling and analysis of environmental materials, the
quality control and assurance procedures, nature of the determinands and
organic parameters relevant to an Impact assessment, and considers the specific
problems of hazardous waste evaluation, groundwater monitoring and air
pollution monitoring, iIn more detail. Appendices containing additional data,
including inventories of suppliers and equipment are included. The procedures
described are based on those of the U.S. EPA and the Standard Methods (17th
Edition) and are strongly biased towards the demands of environmental
legislation currently in force and the conduct of assessments iIn the U.S.A..
-U.S.A.- ; -Book- ; -Application-

Public Works, 1991, 122, No.9, 99-103 and 132.

Minimizing the $[Imenvironmental$[Om obstacles of new projects.

R. ZYMA (SIV Environmental, Inc., Pottstown, Pa.).

Practical suggestions, specifically applicable to the U.S.A., are offered as to
how to smooth the passage through the regulatory structure of any project that
would have 8[Imenvironmental$[Om implications; the suggestions are also
intended to placate public opinion. The key to success was preparedness and
willingness to cooperate, seen In such matters as the identification of all
affected regulatpry agencies, awareness of their permit systems and of their
timetables for award of permits, the collection and comprehension of any
literature relating to the site of the proposed development, and assimilation
of any legislation (federal, state or local) already binding on the site. Early
meetings with representatives of regulatory agencies and local interest groups,
to find out what anxieties had been raised, and to concentrate any
environmental impact 6 [Imassessment$[Om that might be required onto the most
sensitive areas, were strongly recommended. Cooperation with utility
departments In such matters as transport arrangements to and from the site, the
disposal of $[Imwastes$[Om generated, the provision of electricity and
telephone connections,—the reinstatement of .disturbed land (and possibly _the,,
clean-up of any contaminants left by a previous developer who might have been
operating under a more lax regime) was also strongly recommended. Preparedness
to indicate compliance with all permit conditions, once the development had
been completed, was also essential, and might entail the submission of plans to
combat an emergency (fire, hazardous waste spillages, accidents to staff), and
the maintenance of records showing safe operation of the site. -U.S.A.- ;
-Journal Paper- ; -Review-

Journal of Air &Waste Management Association, 1990, 40, No.7, 976-978.
Identifying ecological indicators: an 5 [Imenvironmental$[Om monitoring and
S[Imassessment$[Om programme.

S. M. BROMBERG (U.S. EPA, Research Triangle Park, N.C.).

The U.S. EPA initiated the $[ImEnvironmental$[Om Monitoring and

S [ImAssessment? [On Programme (BVAP) iIn 1990 to 5 [Imassessg [On the status and



trends of U.S. near-coastal waters, 5 [Imforests$[Om, freshwater wetlands,
surface waters, agro-ecosystems and arid lands. The 6 research areas were
supported by sampling design, land characterization, atmospheric monitoring,
and quality assurance. Periodic $[ImassessmentsS[Om would be performed to
address regional problems rather than site specific problems. -U.S.A.- ;
-Journal Paper- ; -Review-

Acque, Rome, Notebook 76, 1987. 139pp. (an ltalian, English summary) .
Methodology for evaluating environmental iImpact.

R. MARINI (Istituto di Ricerca sulle Acque, Bari), G. MUMOLO, and A. LO PORTO.
This report on environmental impact 5[Imassessment$[0Om begins by outlining the
stages of such a study: determining the $[ImscopeS[Om, predicting

$ [Imimpact$[Om, evaluating S [Imimpact$ [On, monitoring and alleviating adverse
effects. Five types of forecast model are recognized and 3 principle types of
methodology are described with exanples. These were: use of environmental
mapping (map overlay); checklists, matrices and networks; mathematical
modelling (vector, linear, non-linear). A method of cross-event analysis is
appended. Several methodologies developed and applied In Italy are presented
and discussed. The usefulness of each methodology is $[Imassessed$[Om according
to ten different criteria. Quantitative methodologies were being abandoned in
favour of qualitative ones. A bibliography of 107 references appended. -ltaly-
; -Report- ; -Theoretical-

ENDS Report, 1990, No.180, 17-19.

$ [ImAssessingS[Om environmental assessment: the first eighteen months.

Since implementation of the 1985 EC Directive on environmental assessment of
development projects, 121 environmental statements had been submitted in
support of planning applications. Analysis by Manchester University
Environmental Impact 6 [ImAssessment? [Om Centre indicated rapid, widespread
acceptance of the new regulations and poor quality of many environmental
statements. The non-technical summary and other statutory requirements were
often lacking, and failure to discuss the $[Imscope$[Om and content of proposed
environmental statements with planning authorities and statutory consultees as
advised resulted iIn inadequate consideration of alternative development sites
or treatment of landscape S |[imimpactsS [On. The Nature Conservancy, Countryside
Commission and HM Inspectorate of Pollution were drafting guidance documents,
and although Department of the Environment criteria for requiring environmental
assessment were unclear, a 5-vear review clause iIn the EC Directive would soon
become effective. Extensions of environmental assessment requirements to plans
and programmes and into integrated pollution control were proposed, and primary
legislation might become necessary. -U.K.- ; -Journal Paper- ; -Review-

Journal of Institution of Kaier and Environmental Management, 1991, 5, No.2,
194-204.

Environmental impact assessirnit and the water industry: implications for nature
conservation.

P. J. BOON (Nature Conservancy Council).

The implications of the EC Directive on environmental impact assessment for
nature conservation in fresh waters is examined, with particular reference to
the land-drainage and fiooc-aefence work of the National Rivers Authority (\RA)
regulated in the U.K. by Statutory Instrument 1217. The process of
environmental assessment was divided into 4 phases: screening, review (need for



environmental statement), design, S[ImassessmentS[Om and documentation,
implementation and monitoring. Fifteen environmental statements produced by the
NRA/water authorities were evaluated against a set of objective and subjective
criteria. The statements were variable iIn length, $[ImscopeS [On, style and
presentation. Survey and data acquisition were generally poorly covered and the
evaluation and prediction of potential 8 [ImimpactsS[Om were weak. -U.K.- ;
-Journal Paper- ; -Review-

Wasserwirtschaft, 1992, &, No.6, 284-285 {in German).*"

Environmental impact studies and assessments: legal background, approval
procedure and implementation.

H. ARLT (Lahmeyer International GmbH, Frankfurt).

A law requiring an environmental iImpact study on the effects of certain major
projects in both the public and private sectors was issued by the Federal
government in February 1990, pursuant to a parliamentary decision in June 1985,
and taking effect in August 1990 . The nature and scope of the new legislation
are outlined, including its impingement on other legal requirements including
pollution abatement measures, and a flow chart outlining the various steps and
the participants in the Impact assessment process Is presented. Other inputs to
the decision-making procedure are summarized and the whole procedure 1is broken
down into 3 successive phases, iIn which Phase 1 defines the scope of the study.
Phase 2 defines the current and proposed objectives of the project, and Phase 3
outlines the consequences of 1ts Implementation. The whole process was normally
assigned to a consultancy fimm, and their report formed an essential input to
the final decision-making procedure. -Germany- ; -Journal Paper- ;
-Legislation-

5 [OmMartinus Nijhoff Publishers, The Hague, Netherlands, NATO AS1 Series D, No.
14, 1983. 439 pp. (36151).

Environmental impact assessment. Proceedings of the Advanced Study Institute
on Environmental Impact Assessment, Toulouse, France, August 30 - September 12
1981. NORTH ATLANTIC TREATY ORGANIZATION.

This conference considered the many facets of environmental Impact assessments
which are relevant to decision making where public works, highways, and urban
developments are concermed. The papers consider the stages involved iIn
preparing such an assessment, iIncluding the initial procedures at the planning
level, the actual methodology, including the use of environmental and economic
models, the accurate assessment of scientific impacts, and finally, the
possibility of auditing the results on completion of the project ~concerned.- -The-
special-probiems-of—post-deveiopment' auditing' are ‘tdiscussed to highlight both
the errors and omissions which may occur iIn the original assessment, and the
necessity for adequate sampling at all stages if the correct conclusions are
to be reached. -International- ; -Conference Proceedings- ; -General-

Water 5 Waste Treatment, 1983, 31, No.l, 56.

EC Environmental Assessment directive: implications for the water industry.

P. MEMFORD (Environmental Assessment Services Ltd.), and N. HAWKE.

The Environmental Assessment directive, EC directive 85/337, was to be
implemented in the U.K. from 2 July 1983. The directive introduced the concept
of formal environmental assessment () for development projects as part of the
planning process. EA would become mandatory for projects listed in Annex 1 and
at the discretion of controlling statutory authorities for those listed iIn
Annex Il. The major projects listed in Annex I and Il are outlined. The iImpact
of the directive on these water-related projects is discussed. -U.K.- ;



-Journal Paper- ; -Legislation-

Environment Canada, Ottawa, 1987. 515 pp. (40627).

Audit and evaluation in environmental assessment and management: Canadian and
international experience: volume Il supporting studies.

B. SADLER (editor) . This volume contains approximately 30 papers describing, in
varying detail, the procedures and outcome of the environmental impact studies
undertaken in connection with a range of development projects potentially
damaging to the Canadian environment. The papers are grouped under four
headings, the Tirst dealing with impact prediction, mitigation and monitoring,
the second with public participation and social impact, the third with project
implementation and management procedures, and the fourth consisting of
abstracts of several papers for which the full text was not available. This
volume constituted a supplement to the proceedings of the conference on the
follow-up of EIA studies, held in October 1985, issued as Volume 1. -Canada- ;
-Conference Proceedings- ; -General-

Journal of Environmental Management, 1992, 34, No.l, 1-13.

Environmental auditing: artificial waterway developments in western Australia.
J. BAILEY (Murdoch University, W.A.), V. HOBBS, and A. SAUNDERS.

In recent years, environmental auditing has emerged as a way of examining the
effectiveness of past environmental impact assessment (EIA) in an attempt to
identify ways of improving the utility and efficiency of future assessments. An
environmental audit of a range of artificial waterway developments in Western
Australia is reported. In particular, 3 types of audit are reported: a
compliance audit in which an assessment is made of whether the conditions
established by statutory bodies for mitigating the environmental impacts of the
developments have been implemented and enforced; a prediction audit in which
the nature and accuracy of impact predictions is evaluated; and an EIA
procedures audit to evaluate the effectiveness of the overall EIA process. The
results of the audit reported are encouraging in so far as the level of
compliance and prediction accuracy are concerned, although problems with the
lack of monitoring data, which beset earlier audits, prevented follow-up on
many iImpact predictions. -Australia- ; -Journal Paper- ; -Case Study-

$[OmWater Science and Technology, 1981, 13, No.6, 57-71.

Guidelines for environmental iImpact assessment of dam and reservoir

projects.

C. P. REES , (Atkins Research and Development) .

After outlining the purpose of environmental Impact assessment, the author
describes procedures that can be used to predict the effect on the environment
of the construction of dams and reservoirs. -U.K.



General Construction

Marine Pollution Bulletin, 1982, 13, No.10, 338-340. (Reprint). (36415).

Why do environmental research?

D. G. SHAW (University of Alaska, Fairbanks)

The value and importance cf environmental research projects are discussed In
the context of the search for information concerning the impact of various
industrial or construction projects on the environment. The author defends his
approach based on the technique of cost effectiveness -analysis for ranking
the priorities or importance of different research programmes, as a means of
introducing some degree of rational judgment into an otherwise subjective or
intuitive process of decision making. Cost effectiveness analysis applied to
environmental research projects will enable the information sought about the
consequences of a certain course of action to be assessed in the light of the
costs of acquiring it. The author takes as an example the problem of an
industrial discharge to a coastal marine environment. Stages in the
implementation of a research project are considered, and the author emphasizes
that analysis at each stage 1Is not a substitute for scientific judgment, but
a way of decreasing the degree of uncertainty, and provides a systematic
framework for the application of value judgments when answering the question -
is 1t worth doing or not? -U.S.A.- ; -Journal Paper- ; -General-

Environment Intemational, 1987, 13, No.3, 135-141.

Industrial development effects on the ecology of a Pacific Mexican estuary.

S. E. IBARRO-OBANDO (Centro de Investigacion Cientifica y de Educacion
Superior, Ensenada), and A. ESCOFET.

Marsh vegetation in the Punta Banda estuary was sampled quantitatively for a
5-month period to assess the environmental effects of a dike built during the
initial construction stage of an assembly plant for oil drilling platform
supports. Tidal flow was suppressed by the dike, resulting in the establishment
of a dominant popullation of pickleweed (Salicomia virginica) in the lower and
middle marshes iInside the dike iIn place of cordgrass (Spartina foliosa) and
annual and short-lived species recorded outside the dike. Interstitial soil
salinity in the nontidal zone was 1.6 to 3.0 times that in the tidal zone. The
estuary was iImportant for fish breeding and development, and summaries of
existing information showed that the area provided habitats for 22 species of
fish and 77 species of birds. The topography and tidal regime would be modified
further by the planned second stage of construction which would disrupt the
main circulation channel, and the environmental Imoact wes. predicted”.--Mexico-
-Journal Paper”™ ; rCase-Study---- -———-——————-—

Water Pollution Research Journal of Canada, 1987, 22, No.2, 308-325.

Impact of acid drainage pollution from mineralized slate at Halifax airport.
O/P. LUND (MM. Dillon Ltd., Willowdale, Ont.), J. G. VAUGHAN, and D.
THIRUMARTHI .

An environmental assessment study was conducted to evaluate the effects of acid
drainage on the water quality and biota In streams and lakes in the Salmon
river catchment area which received runoff from sulphide mineralized bedrock
excavated at Halifax airport. Analyses of water samples indicated considerable
variation in concentrations but there were significant loadings of acidity and
heavy metals, pH values of 3.8-4.6 and aluminium concentrations of 0.3-0.5 mg
per litre. Adverse biotic effects included the virtual or complete absence of
mayfly and stonefly nymphs and the absence of juvenile age classes of trout. A
lime treatment plant installed at the airport was overloaded and treated only



50 per cent of the acid drainage. The large quantity of highly acidic drainage
(which was apparently continuing to increase iIn strength) was attributed to
bacterial oxidation of ferrous iron iIn the oxygenated vadose zone at the site
of the waste rock pile, and to chemical dissolution of pyrite in saturated
anaerobic conditions.

-Canada- ; -Journal Paper- ; -Case Study-

$[OmCanadian Journal of Fisheries and Aquatic Science, 1984, 41, No.7,
1121-1127. A commentary on environmental impact assessment for large projects
affecting lakes and streams . P. A. LARKIN (University of British Columbia,
Vancouver) . Environmental impact assessment in relation to major projects
influencing the aquatic environment of Canada is discussed, the aim of such
assessment being to safeguard public interest in the proper use of resources.
The subjects of compromise and trade-offs iIn such circumstances are evaluated.
The assessment should reflect pattern of activity rather than being only a
preparation of statements on imminent projects. Anticipating the unforeseen
nature of some Impacts iIs stressed, and the necessity for financial provision.
At present, environment impact assessment does not fully contribute to
environmental science, and should not be seen as a substitute for research.
-Canada- ; -Journal Paper- ; -General-



Reservoirs

$[OmReport by the Water Resources Board. Wat. Resour. Bd Publ. No.

12, H.M. Stationery Office, London, 1972. 49 pp., 8 maps.

Morecambe bay: estuary storage.

Following desk studies on the possibility of constructing a barrage across
Morecambe bay (see Wat. Pollut. Abstr., 1968, 41, Abstrs. Nos. 1556 and 1558),
a full-scale feasibility study was made to assess the advantages and
disadvantages of estuary storage as compared with alternative inland
reservoirs. This publication summarizes individual reports from the Consulting
Engineers, Economic Study Group (see following abstract), Natural Environment
Research Council (on the ecological effects of the proposed construction), and
Nature Conservancy (concerned with the loss of intertidal area and bird
habitats), and examines the detailed implications of 3 basic forms of
development, namely a full barrage, barrages across the Kent and Leven
estuaries, and tidal barriers higher up these estuaries together with
pumped-storage reservoirs in the bay. Various modifications of these schemes
and a hybrid scheme (all showmn diagrammatically) were considered and
alternative preferences were concluded from the point of view of water
resources, environmental effects, and regional economic policy.

$[OmWater International, 1980, 5, No.4, 4-8.

Water and environment.

D. ALHERITIERE , (N FOOD AND AGRICULTURE ORGANIZATION).

Water helps to determine the quality of the environment, but its
characteristics are also a product of the environment. This interrelationship
is illustrated with the example of reservoir and dam construction, and more
general comments on environmental assessment.in water development. Various ways
of classifying research and interrelationships with other fields of study are
commented upon. Managerial problems connected with water and the environment in
developed and developing countries are contrasted. The various international
agencies dealing with these problems are reviewed, both within and outside the

United Nations system -International-

Journal of Hydrology, 1981, 51, No.1/4, 219-230.

The search for reservoir sites iIn an urban environment.

C. S. SINNOTT , (THAMES WATER AUTHORITY) , and M. H. DAVIES ,

The authors describe a systematic survey of potential resenvoir _si.tes-.in~t-he---
Thames Valley, of which 108 were selected-for--further®investigation out of the
207 inttially—identified,'"'ass"essing their cost (total construction cost and
cost per unit volume of water stored) and size, and applying simple
environmental impact indicators. Discounted cost analysis showed that there
need be no financial penalty iIn choosing smaller reservoirs suitably located to
meet environmental constraints. -U.K.-

$[OmWater Science and Technology, 1981, 13, No.6, 57-71.

Guidelines for environmental iImpact assessment of dam and reservoir

projects.

C. P. REES , (Atkins Research ana Development) .

After outlining the purpose of environmental iImpact assessment, the author
describes procedures that can be used to predict the effect on the environment
of the construction of dams anc reservoirs. -U.K.-



Water Resources Journal, 1987, March, 13-20.

Environmental implications of water resources projects.

A broad survey is presented of the environmental effects of large-scale water
resources developments in Asia, China and the Pacific. Reservoirs constructed
for 1irrigation, fTlood control or hydroelectricity generation had rapidly lost
their design storage through silting, had displaced large numbers of people iIn
the flooded areas, submerged valuable agricultural and silvicultural land,
increased the incidence of water-related disease, decreased the availability of
nutrients to land downstream, and modified both water quality and local
climate. Excessive irrigation had raised the water table to a level causing
water-logging of the soil, with a net decrease rather than an increase of
cultivable land in some areas. Other topics discussed included dredging and
levee construction for flood control, the possible effects of large-volume
water storage on seismic activity, and the growing interest in inter-basin
water transfer. A need was seen for information exchange mechanisms at the
national, regional, and more local level, so that environmental effects
experienced in any one area could be readily assessed by all others, and taken
into account in future planning. -International- ; -Journal Paper- ; -General-

GWF-Wasser/Abwasser, 1988, 129, No.9, 571-579 (in German, English summary).
Environmental compatibility in project planning and evaluation for hydraulic
engineering structures: project experience during the last 10 years.

K. U. RUDOLPH (Private Universitat Witten/Herdecke GmbH).

Based on the provisions of the EC Directive 85/3377, the administrative
requirements for conducting an Environmental Impact Assessment are considered
in view of existing practices of West German provincial authorities. The author
was opposed to creating a special office for such studies as proposed by
various nature conservation organizations. Four major reservoir projects
undertaken during the last 10 years were used to show there was still no
consensus on the scope and content of environmental assessments. The procedures
and results to date from an ecological appraisal of the four dam construction
sites are reviewed. (English translation 345 pounds sterling, valid for 1989).
-West Germany- ; -Journal Paper- ; -Review-

Water Supply, 1989, 7, No.2/3, P5, 1-4.

5 [ImAssessment? [Om of sanitary and § [Imenvironmental$ [Om characteristics of the
Sao Bartolomeu river and Paranoa lake basins, Brasilia, Federal District of
Brazil.

A. S. CAMPOS (Water and Sewage Corporation of Brasilia)/ and 1. G. A. MASINI.
Paranoa lake in Brasilia, formed artificially for landscape and recreational
purposes and first Filled In 1961, underwent an accelerated eutrophication
process. Measures planned for the recovery of the lake included the

5 [Imconstructiong [Om of two sewage treatment works incorporating nutrient
removal processes. The water supply needs of Brasilia added to the urgency of
the lake rehabilitation programme since a planned $[Imreservoir$[Om on the Sao
Bartolomeu river was to be fed partly from Paranoa lake. A programme involving
the control of water quality in the catchments of both lakes was developed by
the Water and Sewage Corporation of Brasilia (CAESB) with the assistance of the
United Nations Development Programme. -Brazil- ; -Journal Paper- ; -Case Study-



Journal of Institution of Engineers (India), 1986, 67, No.CI13, 160-165.

5 [ImEnvironmental? (On aspects of hydro-electric and multipurpose projects in
Himalayas.

R. L. SINGH (Multipurpose anc Hydro-Electric Projects, Dehradun), and D. KUMAR.
Extensive iInvestigations were being carried out to 5[Imassess$[0m the
environmental impact of various hydro-electric and water exploitation projects
in the Ganga-Yamuna valley. Particular studies carried out for the Tehri Dam
Project, a storage scheme on the Bhagirathi river, a tributary of the Ganga
river, are described. The scheme involved the §[Imconstruction$[Om of a 260.5 m
high earth and rockfill dam and an underground powerhouse. The impact of the
dam, 8 [Imreservoirg[Om and excavation works on the population, siltation rate,
slope stability along the rim of the 5[Imreservoir$ [On, flora, fauna and
Tishery is discussed. The need for an environmental balance to be maintained is
emphasized. -India- ; -Journal Paper- ; -Case Study-

World Water and Environmental Engineer, 1991, January/February, 36-37.
The 5 [ImenvironmentalSIOm factor.

C. XUEMIN.
Resettlement arguments, refuted 5 [ImenvironmentalS[Om S[Imassessments$[Om and

land preservation rows involved with the 140 large hydropower development
schemes carried out in China during the last 40 years are discussed. The dense
populations located in most river valleys in China are cited as the principal
cause of the problems. Twenty-two per cent of a dam"s 6 [Imconstruction®[Om cost
was now spent on compensation. A 1987 survey of 160 hydropower projects then iIn
operation showed that 140 people were moved per MegaWatt of power produced. The
same survey for 44 ongoing schemes showed that only 28 people per MegaWwatt were
involved. Reduction in scale of many major hydropower projects proposed 40
years ago is discussed with reference to the Three Gorges scheme on the Yangtze
river and the Hongshuihe river scheme in south China. The necessity to
compensate people deprived of adequate displacement fees in the past is
illustrated with®" reference tc the Sanmenxia scheme on the Yellow river and the
Xinanjiang project in Zhejiang. Key lessons in relocation now being implemented
in present Chinese schemes included beginning relocation work, if possible, at
the same time as dam construction, allocation of a small amount of the
electricity produced for displaced people at no or nominal cost and allocation
of a small amount of the power stations revenue to displaced communities. The
recent successful Dongjiang project in Hunan province is described. Problems
with the relocation of ancient monuments and $ [ImreservoirS[Om induced
earthquakes and introduction of Environmental Impact. Assessments, -are—————— -
discussed- — China-- -Journal’ "?aber=~; -Case Stuav-



Institute of Hydrology, Wallingford, Report No.115, 1991. 138pp.

Instream flow requirements of aquatic ecology in two British rivers:
application and assessment of instream flow incremental methodology using the
PHABSIM system.

A. BULLOCK, A. GUSTARD, and E. S. GRAINGER.

The application of instream flow environmental methodology using the physical
habitat simulation (PHABSIM) system was tested on 2 British streams, the Gwash
in Leicestershire and Lincolnshire and the Blithe in Staffordshire to assess
the implications of reservoir construction for aquatic organisms in the
downstream channel. The rationale and concepts behind the method are discussed,
also the data requirements and theoretical basis of the assessment routines,
and their application at 5 reaches on the 2 rivers concerned are described.
Hydraulic data and ecological findings were used to construct habitat
preference curves for a wide selection of fish and invertebrate species.
Results of physical habitat simulations are presented in terms of weighted
usable area against discharge relationships for each reach and also as weighted
usable area duration curves for pre- and post-impoundment flow regimes at 2
sites for 2 species. The results were used to demonstrate the velocity of the
method for controlling the release of compensation water and for determining
prescribed minimal flow conditions for the reaches concerned. -U.K.- ; -Report-
; -Application-

Regulated Rivers: Research & Management, 1993, 8, No.l/2, 5-14.

Quantification of daily peak hydropower effects on aquatic fauna and management
to minimize environmental impacts.

0. MOOG (State Agriculture University, Vienna).

The adverse effects of pulse releases of water arising from intermittent peak
generation of power on fish and benthic invertebrates were assessed by surveys
in 4 Austrian rivers. A long section of river wes disturbed, reductions in
benthic invertebrate biomass of 75-95 per cent being observed in the first few
km. A reduction of 40-60 per cent of biomass was detected within 20-40 km
compared with undisturbed areas. Fish were similarly affected. Flushing, food
depletion, catastrophic drift and habitat change were the primary causes of the
depletion. Constraints on power generator"s operations and modifications to
discharge regimes were required to avoid extremely low and high Fflows.
Balancing of flows by management of existing reservoirs or construction of
buffer reservoirs would also be beneficial. There are 83 references. -Austria-
; -Journal Paper- ; -Experimental-

International Lake Environment Committee Foundation, Shiga, Japan, 1989. 199pp.
$ [ImGuidelinesS [Om of lake management. Vol.l. Principles of lake management.

S. E. JORGENSEN, and R. A. VOLLENWEIDER (editors).

This volume is the first of a proposed series dealing with water quality
management problems and solutions for lake waters, as affected by conflicting
requirements in terms of water use, 5 [ImenvirorjnentaiS [Om protection and
hydrological regimes. It is composed of 2 parts, the first comprising 8
chapters considering the behaviour of lake ecosystems, 5 [Imassessment®[0m
techniques, modelling of lake waters, and the application of remedial measures.
The second part contains 3 case histories of specific problems relating to
lakes or resources in the Philippines, Brazil and Indonesia, with details of
the management policies applied to arrest or prevent deterioration of water
quality in each case. -International- ; -Report- ; -Review-S



World Water, 1987, 10, No.11, S25 and S31-S32.

Menta dam impact study follows construction start.

The environmental sensitivity of the Menta dam site iIn southern Italy, on the
edge of a national park, gave rise to problems for ELC Electroconsult, the
Milan-based firm working on the project. The dam and associated works were
intended to provide drinking water to the city of Reggio Calabria on the
Straits of Messina. After the letting of construction contracts, the Ministry
of the Environment asked for an environmental impact assessment to be carried
out, and for the choice of project to be justified against groundwater and
desalination options. The impact of the project was being assessed in terms of
geomorphology, geology, groundwater, climate, fauna, vegetation and landscape.
-Italy- ; -Journal Paper- ; -Case Study-

Water Resources Journal, 1987, March, 13-20.

Environmental implications of water resources projects.

A broad survey is presented of the environmental effects of large-scale water
resources developments in Asia, China and the Pacific. Reservoirs constructed
for irrigation, TFflood control or hydroelectricity generation had rapidly lost
their design storage through silting, had displaced large numbers of people in
the flooded areas, submerged valuable agricultural and silvicultural land,
increased the incidence of water-related disease, decreased the availability of
nutrients to land downstream, and modified both water quality and local
climate. Excessive irrigation had raised the water table to a level causing
water-logging of the soil, with a net decrease rather than an increase of
cultivable land in some areas. Other topics discussed included dredging and
levee construction for flood control, the possible effects of large-volume
water storage on seismic activity, and the growing interest in inter-basin
water transfer. A need was seen for information exchange mechanisms at the
national, regional, and more local level, so that environmental effects
experienced In any one area could be readily assessed by all others, and taken
into account in future planning. -International- ; -Journal Paper- ; -General-

Journal of Institution of Water and Environmental Management, 1991, 5, No.3,
250-258.

The Blashford Lakes water supply scheme.

J. C. EASTWOOD (Wessex Water pic), A. J. ELDER, and N. PEARSON.

Wessex Water had developed a new 35 Ml per d water supply source, using lakes
formed from worked-out gravel pits, to meet increasing demands for water and to
provide security for. existing-supplies. Having- identi-f-ied-t-he-need-for-the- -
scheme, an engineering feasibility study was carried out in conjunction with a
full 6 [ImenvironmentalS[Om $ [ImassessmentS [On. This led to the successful
promotion of the State | scheme in 1986. Design and $[Imconstruction$[Om took
place immediately after, and the scheme was officially opened in 1989. There
are opportunities to expand the scheme as more lakes are formed by gravel
working, and proposals for this are advanced. All the key elements in the
promotion and development of the scheme are described. -U.K.- ; -Journal
Paper-; -Case Study-

Regulated Rivers: Research & Management, 1987, 1, No.l, 49-60.

Environmental impacts of the Tucuri dam on the middle and lower Tocantins river
basin, Brazil.

C. J. BARROW (University College of Swansea, U.K.).

Present and possible future environmental impacts of the Tucuri dam in Brazil
are assessed. They included: problems of impoundment, particularly from



incomplete clearing of forest vegetation; reservoir siltation; changes to
fisheries and agriculture downstream; probable extinction of some animal and
plant species; and environmental health problems - future difficulties of
malaria control, the possibility of schistosomiasis, onchocerciasis,
leishmaniasis, trypanosomiasis and bubonic plague. Common problems associated
with the use of environmental impact assessment (EIA) iIn development countries
are considered. EIA of the Tucuri dam was only commissioned after the project
had been started and therefore could only have a limited influence.
Nevertheless, EIA studies of Tucuri should be of use for planning future
Amazonian and tropical hydroelectric projects.

-Brazil- ; -Journal Paper- ; -Case Study-

B5[OmJ. Wat. Pollut. Control Fed. 1969 41, 1330-1339.

Bacteriological water quality of several recreational areas in the Ross Barnett
reservoir.

R. D. BARBARO B. J. CARROLL L. B. TEBO and L. C. WALTERS

Ross Barnett reservoir is a shallow impoundment on the Pearl river which serves
as a source of water supply for Jackson, Miss., and is used for recreational
purposes; studies were made on the bacteriological quality of the water during
a period of high recreational activity and one of normal use. Statistical
analysis of the results showed no significant difference in numbers of total
coliform ORGANISMS between the two periods, but during the period of greatest
recreational activity four of the 10 samples had average total coliform counts
in excess of that recommended for water contact activities, and three of these
4 samples were at marina sites; during the period of normal use only two
stations, one at a marina, exceeded the recommended level. Faecal coliform and
faecal streptococci counts were significantly higher during the period of
greatest activity at all stations, and the faecal coliform counts at the marina
stations were significantly higher than those at non-marina stations during
both sampling periods.

Water Quality International, 1991, No.3, 25.
East European changes open door to new planning criteria.
L. SOMLYODlI (Water Resources Research Centre).
Because the application of systems analysis to environmental problems had been
rare iIn Eastern Europe, few impact assessments had been undertaken which
balanced social, economic and technical factors. An exception was the Hungarian
government™s success in formulating a long term integrated plan to reduce
phosphorus inputs to Balaton lake. In contrast, the Hungarian-Czechoslovak
jJjoint development of the Danube for hydropower had failed. The work had been
halted twice because of fears of environmental damage. The only way to place
the project on a sound footing would be to undertake a thorough environmental
impact assessment starting from the present situation. In general, East
European countries urgently required water pollution control strategies.
-Hungary- ; -Journal Paper- ; -General-

Environmental Toxicology and Chemistry, 1993, 12, No.12, 2293-2307.

Wetland risk assessment.

G. A. PASCOE (Environmental Toxicology International, Inc., Seattle, Wash.).
The assessment of ecological risks in wetlands is reviewed. Wetland
definitions, relationships among environmental media, and seasonality of
impacts are discussed. Approaches to risk assessment, its methodology, the need
for chemical, ecological and toxicity data, and the scope of the technique are
considered. The characterization of ecological risks by evaluating the weight



of evidence, creating a risk characterization matrix, and clarifying ecological
significance is explained. The results of 2 case studies at Milltown reservoir,
Mont., and Kesterson reservoir, Calif., are presented. Guidance for carrying
out risk assessments in these complex ecosystems is continually developing.
Recent U.S. EPA advice would assist this process. There are 51 references.
-U.S.A.- ; -Journal Paper- ; -Review-

$[Om 1 Int. J. Env. Studies, 1973, 5, No. 4, 299-305.

Water resource development and environment. An approach to impact analysis.

D. W. FISCHER , AND G. R. FRANCIS

A set of principles to incorporate environmental considerations into management
decisions on water development projects is suggested. These principles are then
applied via consultations and an impact analysis consisting of three parts:
identification of environmental units, assessment of the environmental base,
and assessment of the environmental impacts. A bibliography of 40 references
and various appendices are included.



Barrages

$[OmReport by the Water Resources Board. Wat. Resour. Bd Publ. No.

12, H.M. Stationery Office, London, 1972. 49 pp., 8 maps.

Morecambe bay: estuary storage.

Following desk studies on the possibility of constructing a barrage across
Morecambe bay (see Wat. Pollut. Abstr., 1968, 41, Abstrs. Nos. 1556 and 1558),
a full-scale feasibility study was made to assess the advantages and
disadvantages of estuary storage as compared with alternative inland
reservoirs. This publication summarizes individual reports from the Consulting
Engineers, Economic Study Group (see following abstract), Natural Environment
Research Council (on the ecological effects of the proposed construction), and
Nature Conservancy (concerned with the loss of intertidal area and bird
habitats), and examines the detailed implications of 3 basic forms of
development, namely a full barrage, barrages across the Kent and Leven
estuaries, and tidal barriers higher up these estuaries together with
pumped-storage reservoirs in the bay. Various modifications of these schemes
and a hybrid scheme (@ll shown diagrammatically) were considered and
alternative preferences were concluded from the point of view of water
resources, environmental effects, and regional economic policy.

E£[OmWater Science and Technology, 1984, 16, No.1/2, 253-268.

Tidal power from the Severn estuary.

J. CORLETT .

The work of an advisory committee on the feasibility of the Severn barrage
scheme included a study of the likely ecological effects of such a barrage.
Predictions of water quality following construction of the barrage suggested
that there would be little change In non-conservative constituents such as BOD,
nitrate, ammonia, phosphate, and oxygen, but metal concentrations could be
increased. The new tidal regime could have beneficial effects by increasing the
average depth of water over some outfall sewers, thus increasing the initial
dilution. However, it was concluded that the barrage would have very
wide-ranging environmental consequences, and much more work would be required
to assess these, including effects on port access, sewage disposal,
recreation, bird life, salmon fisheries, and land drainage. -U.K.- ; -Journal
Paper- ; -Case Study-

$[OmThomas Telford Ltd, London, 1982. 240 pp. (35921).

The Severn Barrage. Proceedings of a symposium, London, 8-9 October 1981.
INSTITUTION OF _CIVIL ENGINEERS.
This symposium was concerned with the various hydraulic, structural, technical
and environmental problems associated with the construction of a Severn Barrage
and the generation of electricity from tidal flows. The twenty-two papers and
associated discussions review the history of the project, and the vast amount
of information on site investigations, model studies, technical aspects of
tidal power generation, construction problems, navigation facilities and the
consequences for sediment transport and water quality. The final two papers
describe the progression of such a scheme by means of a four-year preliminary
design study, and the economics of tidal power generation relative to the use
of other fuels for the generation of electricity. The contents of these papers
confirm that the scheme is still active and that the design proposals have been
brought to a very advanced stage , from which site operations could commence
on a sound footing. Benefit-cost ratios are assessed in the context of several
scenarios involving differing relative proportions of nuclear energy and




fossil-fuel utilization in the generation of future electricity supplies.
-U.K.- ; -Conference Proceedings- ; -Application-

World Water and Environmental Engineer, 1992, January/February, 16-18.

Power struggle.

K. HAYWARD.

The state of the Gabcikovo/Nagymaros twin barrage scheme on the Danube is
reviewed. Hungarian opposition caused the cancellation of the Nagymaros part of
the project. There were fears that the barrage and the diversion of 9 per cent
of the Danube®s flow through a power channel would affect groundwater levels,
cause deteriorations in river water quality and stimulate algal growth through
the removal of silt. Czechoslovakia wished to continue the scheme which would
improve navigation and provide electricity for 1.3 million people. It was
threatening to proceed with a modified project within its own borders despite
possible environmental impacts in Hungary. Although both sides had agreed to an
unbiased internationally organized environmental assessment, Hungary had
imposed the condition that all work should First cease: this was unacceptable
to Czechoslovakia so there was an impasse.

-Europe- ; -Journal Paper- ; -Case Study-



Sea outfalls

5[0OmCalif. Fish Game, 1966, 52, 28-48

The marine environment In the vicinity of the Orange County Sanitation
District"s ocean outfall.

C. H. TURNER E. S. EBERT and N. R. GIVEN

An ecological study of the ocean bed iIn the vicinity of the outfall from the
sewage works of Orange County Sanitation District, Calif., was made during
January and February, 1965, in order to assess the effects of submarine sewage
disposal on the surrounding water. Ten sampling stations were set up on the
ocean bed and at each the number and variety of plant and animal life, the
characteristics of the substratum, and the temperature and clarity of the water
were determined. The plant and animal life covering the outfall were compared
with the flora and fauna on a nearby artificial reef. The methods of study are
described and tabulated results are given. The collection of animals observed
at each station was typical for the corresponding depths and bottom types, with
two exceptions: fewer species were found encrusting the last 100 ft of the
outfall compared to the central section, and the variety of species and numbers
was smaller on the artificial reef which is influenced by the effluent than on
other artificial reefs which had been submerged for similar periods at similar
depths. It is suggested that surveys should continue to be made, at least twice
yearly, to determine the full effects of the effluent.

§[OmCalif. fish Game, 1965, 51, 81-112

Survey of the marine environment offshore of San Elijo lagoon,

San Diego County.

C. H. TURNER E. E. EBERT and R. R. GIVEN

An illustrated report is given of an ecological survey offshore from San Flijo
lagoon in San Diego County, Calif., carried out during March-April 1964 in
order to provide background data for environmental changes which might occur
following the discharge of sewage effluent through a submarine outfall, and to
enable an assessment to be made of the adequacy of the standards for the
effluent. Observations were made along 3 transects from the intertidal area out
to depths of 80 ft, and 239 plants and animals were recorded, only 16 being
from sand areas. Four appendices list the biological and physical data
obtained, the latter including records of bottom temperature and visibility.

5[OmCalif. FISH Game, 1969, 55, 26-46.

Results of a six-year trawl study in an area of heavy waste - — ———————-
discharge -Santa- Monica-bayr "‘California”.

J. G. CARLISLE

The results of a trawl study in Santa Monica bay, California, from 1958 to
1963, to assess the effect on the marine environment of the discharge of sludge
and effluent from outfalls of the Hyperion works of Los Angeles (see also Wat.
Polllut. Abstr., 1962, 35, Abstr. No. 1860), are given. Fluctuations Iin
abundance, as measured by trawl catches, could not be related to the polluting
discharges, and anglers® catches showed only small fluctuations over the study
period. Speckled sand-dab showed an attraction to the nutrient-enriched area
near the sludge outfall; other species of fish avoided the area of the effluent
outfall. It was found that kelp would not develop on artificial reefs in
coastal-water areas of the bay where the deposition of particulate matter was
related to the discharge of effluents.



$[OmLondon, 1976. 28 pp. (26713).

North Wirral long sea outfall; report on environmental and ecological survey.

I. General report, monitoring period 1970-74.

DEPARTMENT OF ENVIRONMENT , "WATER ENGINEERING 1, RESEARCH & DEVELOPMENT DIV.
This report outlines the problem of sewage treatment and disposal from the
northern part of the Wirral Peninsula, and the various alternative solutions to
the disposal problem that had been consider