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Executive Summary

Aim of the study

The aim of this studis to trial ways in which to enhance services provided by natural capital assets

and to optimise the catchment planning process through the use of economic tools. This will then
adzLJLJ2 NI 5SFNI Qa Hp @S| TNis ktiidy i baFed Ndadiificefion SHil@A N2 y Y S
benefits that would flow from actions taken to improve natural capital within a river catchment in

order to secure ecosystem services over the appraisal period. It does this by looking at actions that

could restore, improve or maintainatural capital across the catchment as a whole, to address

existing water quality, quantity and flood risk issues, while also taking account of the wider benefits

that could be delivered by considering actions at the catchment scale.

The study looks tbuild on existing appraisal processes, such as those used in developing River Basin
Management Plans (RBMPs) and Flood Risk Management Plans (FRMPs). The aim has been to use
the strengths of the existing integrated planning processes to develmpeatablemethodology

that enables an integrated appraisal of a different mix of measures and interventions and to capture

the wider impacts and benefits.The study was undertaken over a time period of around eight
weeks, from the startip meeting held o 3 February to the delivery of the final outputs on 31

March.

The integrated appraisal methodology
There are six steps in the integrated appraisal methodglagyshown in Figure 1:

1. ldentify actions: description of a set of actions that could lead aewquality, quantity, flood

risk or other improvements in the catchment, description of the benefits of each action in an

Appraisal Summary Table (AST), and identification of the water bodies that could benefit from

those actions, including any synerg@santagonisms if actions are undertaken together.

Cost actions: estimation of the costs of the actions.

3. Assess benefits to land: estimation of the benefits of the actions to ecosystem services on land
using benefits transfer values, based on the ecmsysservices that benefit from each action
and the area of land that is predicted to benefit.

4. Assess benefits to water: estimation of the benefits to water bodies from an improvement in
status from implementation of combinations of actions.

5. Compare costand benefits: allocation of actions to three options with differing objectives and
consideration of the monetised and nanonetised costs and benefits of each option. The three
options are:

a. Option 1: maximise natural capital. This will help ensure tladtiral capital is more able
to adapt to climate change and is more resilient to low frequency, high impact events

b. Option 2: maximise water quality, water resources and flood risk management benefits in
fAYS GAGK 5STNI QA LINdné hiclimaté éhange ate Riso lidipdrtank 2 y Iy
to this option; and

c. Option 3: balance across all ecosystem services (provisioning vs regulating vs cultural) and
across who pays and who benefits (social justice option).

6. Select the preferred option: based ohet benefitcost ratio (BCR) and net present value (NPV)
but also nommonetised benefits and disenefits recorded in the AST, a distributional analysis
identifying who pays and who benefits, and a range of sensitivity tests.

n
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Approach to

integrated appraisal

Identify actions and Link actions to measures in Identify interactions /Identify water bodies that
Identify actions 5] describe each action in the NE ecosystem service between actions, including would benefit from
AST and its impacts on toolkit, adding extra any synergies and implementation of each
ecosystem services measures if needed antagonisms action
o N\ - J
. . Identify annual costs, 4 R / \
Identify one-off/capital ear in which they start Identify cost savings, year
Cost actions P costs and year in which - Y Y g i P> Calculate whole-life costs
and number of years start and duration
they occur over which they occur
\ J - NG J
Assess benefits of Ident!fy land area that Identify benefits transfer | Identlf'y benefits and Calculate whole-life
i P> benefits and year when > values by ecosystem > dis-benefits per hectare by | .
actions: LAND ) . ] benefits
benefits start service ecosystem service
o AN NS NS J
4 N R Use NWEBS benefit
Assess benefits of Ll Identify indicators Ll Identify km benefiting by Ll transfer values by
actions: WATER benefiting by action action indicator for relevant
catchment
(. 2N NS J
/ \ / \ K Calculate costs and \ / \\
Compare c?sts and |5 Allocate actions to options |5 Identify cor_nbm.ed benefits ben.eflts for each Optltfn Lyl Calculate BCR ar'u:l NPV for
benefits of options in AST (avoiding double counting each option
of water benefits)
o AN J NG J
4 N N N 7 N
Select preferred Compare BCR and NPV of Consider any Consider who pays and Consider the results of
option options non-monetised benefits who benefits sensitivity tests
- 2N AN NG %

Figurel: Flowchart showing key steps in approach to integrated appraisal
Note: colours shown down leftand column match with the colours used for tabs in supportingappraisal

spreadsheetboxes shown in grey are automaticdiljed in the spreadsheetwvhen information is entered fol
each of the white boxes

Comparison of integrated planning approaches with the integrated appraisal

There are more similarities betweehe approachused in the RBMPand the integrated appraisal

than between the FRMP process and integrated appraisal. This is not surprising since the Stage 1
assessment provided the starting point for development of the integrated appraisal to build upon
the strengths of that processThe integrated appraisal uses the same approach to estimating the
cost of actions as the RBMP process for identifying the cost of measures. Both processes also use
the NWEBS valgdor estimating the benefits to water bodies. All three processes dravihen
economic parameters of the benefibst ratio (BCRand net present value (NPWhen identifying

the preferred option.

The integrated appraisal adds an additional dimension to the estimation of benefits by including an
approach to estimate the benig$ of the actions on land. This reflects the type of actions that have
been identified as requiring a change in land use or management of land to deliver benefits in water
quality, quantity and flood risk. The integrated appraisal has also been dedetopthat synergies

from combinations of actions can be identified and described and for the monetary benefits to be
identified. This can be done by identifying where synergies are predictedhamdincluding an
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additional action that combines the synéstic actions. The integrated appraisal also includes a
distributional analysis showing who pays and who benefits with this being taken into consideration
during selection of actions to be included under Option 3 (social justasewell as during the
comparison of options and selection of the preferred option. One final addition in the integrated
appraisal is the potential to use the appraisal spreadsheet to optimise options.

Comparison of results from thentegrated planning approaches and the integrated appraisal

Tablel presents the results from the Stage 1 assessment for RBMPs and the integrated appraisals
for the two case studies (note NPVs are shown to the nearest £1 million). The Bristalrhaon

case study includes two appraisals within the integrated approach: one assessing an integrated set
of existing actions from other appraisals and one assessing a set of integrated actions. The Wyre
case study is based on a vision for the Wyre catchmedtfacuses on the appraisal of an integrated

set of actions intended to help deliver the vision.

Tablel: Comparison of BCR across the three appraigatssts in £2016; benefits vary between £2014 to
£2016)

Unintegrated appraisal Integrated appraisal

_ Stage 1 Stage 1+ Integrated
Bundle/option assessment assessment actions
\[24V4 NPV NPV

Existing actions

Bristol Avonurban

Full bundle most to good 0.40 -£33 N/a N/a - - - -

Bristol Avorcatchment permitting
pilot

Bristol Avon catchment permitting
pilot plus what the environment 0.69 | -£10 N/a N/a - - - -
needs

Option 1: maximise natural capiti - - - - 1.25 £12 1.21 | £137
hLIiA2y HY 5STN| - - - - 1.46 £5 0.66 | -£148
Option 3: social justice - - - - 2.22 £14 3.35 £24
Wyre
Wyre catchment to good 1.64 £22 N/a N/a - - - -

Option 1: maximise natural capity - - - - - - 5.19 £63
hLIiA2Y HY 5STN - - - - - - 5.88 | £52
Option 3: sociglstice - - - - - - 412 £19

0.75 -£7 1.1 £4 - - - -

Tablel shows that the BCRs of the integrated appraisal are consistently higher than the BCRs from
the Stage 1 assessment. The BCR for the Stage 1+ assessment was only available for the Bristol Avon
urban because the Wyre bundle already had a BCR greater than 1.5. Although the bundles and
options cannot be directly compareds they include different sets of actions, it can be seen that the

! Ideally the benefits would have been updated to £2016 values but there was insufficient time to enable

this to beundertaken. Given the other uncertainties within the appraisal, this is not expected to have a
significant impact on the overall results.
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integrated appraisal shows a higher BCR than the Stage 1 asssshigs is likely to be partly due

to the inclusion of benefits to ecosystem services on land, which were not monetised in the Stage 1
assessment. Both the unintegrated and integrated appraisals use the NWEBS values when
estimating benefits to water buhe integrated appraisal includes a wider set of actions that enables
more of the indicators to be improved across a longer length of water bodies. Again, this will
increase the benefits.

Tablel also shows that the NPVs of options are not always pesithnder the integrated appraisal,

but there is at least one option in each of the integrated appraisals that exceeds the NPVs from the
Stage 1 assessment. Therefore, the results from the integrated appraisal show that there is
potentially an economic castom looking much more holistically at a catchment and identifying
actions that are intended to deliver the maximum improvement to natural capital across the
catchment as a whole.

The case study appraisals were undertaken over a very short time pdrardund eight weeks and

have been undertaken using information that was readily available. Where there are data gaps,
these have been filled using assumptions. This ensured that the appraisal could be completed within
the timeframe. However, this meanthat there are uncertainties introduced through the
assumptions and the results of the case study appraisals are not intended to provide the basis for
decisionmaking.

Value added by the integrated appraisal

The value of the integrated approach is thaeitables more holistic actions at the catchment level

to be identified, described and assessed. The case studies show that there is potential for actions
that aredefined and appraised in this manner to provide a better BCR and higher NPV than through
existing appraisal processes, including integrated planning processes.

There are some barriers to uptake of an integrated appraisal, not least the data gaps associated with
valuing the benefits. Other barriers identified in this study are associated wittetlet of detalil
needed for the analysis; these could be addressed by involving experts and stakeholders from the
catchment during the development of the vision and during the appraisal. There would be particular
benefits in improving the robustness ofeltost estimates and in assessing the likely land areas and
water bodies that would benefit. This may be more significant in reducing uncertainties than filling
gaps associated with the existing set of benefits transfer values since these may vary-hQpG#y
whereas the areas and lengths benefiting could vary by several orders of magnitude.

There are also opportunities that could encourage uptake of integrated appraisal. The requirement
to align RBMPs and FRMPs could help draw these two approachesdngefhe integrated
appraisal approach developed in this study also builds on the existing integrated planning processes
using similar methods, such as for assessing costs or estimating benefits to water. Therefore, the
process is not an entirely new oamd can build upon existing information and existing expertise.

Recommendations

This study shows that integrated appraisal has the potential to deliver wider benefits to natural
capital in a cosbeneficial way. The case studies illustrate that it is gdd#e to complete the
appraisal using available data from RBMPs and FRMPs, combined with GIS data. There are data gaps
in terms of valuation of some of the ecosystem services benefits, but the main uncertainties lie with
the scale of the analysis and tpecific issues that need to be addressed within a catchment. Use
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of greater resolution data would enable actions to be identified more precisely, with this then better
informing the assessment of costs and benefits. Likewise, involvement of peoplkneithedge of

the catchments during the appraisal would help to develop actions that are more likely to be
deliverable. The use of case studies and discussions with stakeholders would significantly help to
reduce uncertainties over the likely uptake andenbe, success of the actions in meeting the
environmental objectives.

Rolling out of the methodology could require significant data and resources, especially if there is
considerable involvement of stakeholders and experts. There may be benefit fromtakidgran

initial assessment thouse in the Environment Agency, drawing on the information from the Stage 1
valuation and any existing catchment partnership work. Assessment of more integrated actions,
however, will require a revised starting point sual the development of a vision in the first
instance. This again could be undertakerhause by the Environment Agency or catchment
partners supplemented by GIS analysis to develop the maps showing land use change and to
measure the areas required undeach action to deliver the required improvements to natural
capital on land and in water.

In terms of the appraisal framework, there are some elements that would benefit from ground

truthing and verification with experts. The identification of benefitsl alisbenefits from actions is

based onNatural9 y 3f I yRQa SO2aeaidsSy aSNDAOSa ( Ndasgdi TSNI (i :
review of how different actions could lead to benefits andlaimefits across a series of ecosystem

services. As it based grerreviewed articles and similar research, it is limited to where research

has been undertaken. A review of the findings bgegts in how changes in land management could

impact on ecosystem services would help to improve the robustness of this dataset

Recommendations are made for a series of follgqwprojects that could help fill data gaps and
improve the robustness and reliability of the results of the appraisal, as well as to streamline the
appraisal methodology. These include actions to assesthehthere are datasets on the current
state of natural capital, identify additional benefits transfer values or undertake a valuation study,
assess the extent to which recreational benefits may be uwedéimated in the current
methodology, develop a coasistent approach to taking account of qualitative benefits during
decisionmaking,develop a protocol for rolling out the methodology, undertake a full scale trial to
assess actual resource and data needs, investigate the potential involvement of expeifte o
catchment (on actions and on ecosystem services) to improve the underlying assumptions and to
develop approaches to enable more detail to be taken into account during appraisal.
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List of acronyms

AST
BAP
BCR
CEH
Defra
EVEE
FBT
FCRM
FRMP
IPPC
LIDAR
LCM2007
MTP

NE

NPV
NWEBS
NVZ

OM
RAG
RBD
RBMP
RHDHV
RPA
SAMP
SRC
SSSI
SUDS
TEEB
TRaC
UK

Appraisal Summary Table

Biodiversity ActiorPlan

BenefitCost Ratio

Centre for Ecology & Hydrology

Department for Environment, Food and Rural Affairs
Economic Valuation of Environmental Effects
Farm Business Tenancy

Flood and Coastal Risk Management

Flood Rik Management Plan

Integrated Pollution Prevention and Control
Laser Imaging Detection and Ranging

Land Cover Maps 2007

Medium-Term Plan

Natural England

Net Present Value

National Water Environment Benefits Survey
Nitrate Vulnerable Zone

Outcome Measures

Red, Amber, Green

River Basin District

River Basin Management Plan

Royal HaskoningDHV

Risk & Policy Analysts Limited
System Asset Management Plan
Short Rotation Coppéc

Site of Special Scientific Interest
Sustainable Urban Drainage Systems
The Economics of Ecosystems and Biodiversity
Transitional and Coastal water bodies

United Kingdom
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WFD Water Framework Directive
WTP Willingness o Pay

Integrated planning; Bristol Avon
RPA Cranfield and The Andersons Cehtvé



Table of contents

EXECULIVE SUMIMALY. ..ottt ena e e e e e e e e e e e e e e e i
[ a0 =Tt (0] )7/ 1 41 ST PPPP TR Vi
O 111 0T [ [ 1 o P 1
1.1 AIM OF the STUAY.....ccoo e e e e e e e e e e e e e e e e e e e e e e e e e e e s e s s e e e e asannnnes 1
1.2 Natural capital and €COSYSIEM SEIVICES ....uviiiiiiiiiiiiieie e 1
1.3 Development of an integrated approachi............eeeeeeeeeiiiiiiiiiiiiiieee 2
1.4 StruCture Of the FEPOKL ... i e e e e e e e e e e e e aaeeeeaeeeaeeaeeaasaaaaannnnns 2
2 Current approach to appraisal...........coooiiiiiiiii e 3
D R O Y 1T T O PPRR 3
2.2 APProacCh tORBIMP........coooiiiiiiiii e e e e e e e 3
2.3 APProach to FRMP ... e e e e e e e e e e e e 11
3 The integrated apProacCh.........ooooiiiiiiiii 17
G TRt R O =T T PSR 17
3.2 Building on approaches to integrated planning.............cccveeeeeerniiiiiiiieeee e 17
3.3 KEY tEIMMUINOIOQY. .. eieeiiiiiiii et e e e e e e e e e e e e e e e e e e e e 18
R VA = Toto] g 1o] 1ol o F= U= T 0 =Y (=] £ 19
3.5 The CASE SIUMIES....eeiiiiiieiiiii e e e e e e e e e e e e e e e e e e e e aaaeeaeeas 19
I G [0 =T o 1] VA= T 10 KOO PP TSP PPPPP PPN 20
G T A @0 13 A= Tod 1T 1= PP 25
3.8 Assess benefits of actions t0 land............oooiiiiiiiiiiiie 28
3.9 Assess benefits Of aCtiONS t0 WALEL..........coiiiiiiiiiiiiiie e 34
3.10Compare COStS and DENETILS.........eiiiiiiii e 38
3.11Select Preferred OPLION. ... ....o e e e e e 42
4  Comparison of current process with the integrated appraisal............ccoooeeeeiiiieiciieenneeenn, 47
4.1 Comparison of apPProaChES........cccccuuiiiiiiiiiiiiiiiiiereeee e e eae e AT
4.2 CompPariSON Of I8SUIIS .. .ci i ettt e e e e e e e et e e e e e e e e e aaaaaaaaaaeeaeeens 53
4.3 Comparison of data and reSoUrCe NEEUS ... ..uvviiiiiiiiiiieeieee e 57

Lessons learned and value added............ccoiiiiiiiiiiien e 59
LT R @ 1= T PSPPSR 59

Integrated planning; Bristol Avon
RPA Cranfield and The Andersons Cehtvéi



5.2 LESSONS EFEM.......oeiiiiiiieiiiie ettt 59
5.3 Value added from an integrated approach............cccoiiiiiiiiiiiiiii e 64
6 Recommendations and NEXE StEPS.......cooiiiiiiiiiiiiiie et e 65
6.1 OVEBIVIEW....c ittt e e oottt e e e e et e e e e e bbb et e e e e e e anbe e et e e e e e nannrrr e e e e e eeaan 65
6.2 RECOMMENUAENS.......eeiiiiiiiiiiiiie ettt e e e e s e e e anreeeea 65
LG T VL= 1 (= 01 S 67
7 References and table of datasets and tOO0IS...............evvviiiiiiiic i 68
Annex 1  Bristol Avon urban case Study repOIL.........cooooiiiiiiiiii e 71
Annex 2 Wyre catchment case StUdy rE€PQIT...........covvviiiiiiiiiiiimiiiiiii e 72
Annex 3 Definition Of ECOSYSLEM SEIVICES .......uuuuuiiiiiiiiiiiiiiiine e 73

Integrated planning; Bristol Avon
RPA Cranfield and The Andersons Cehtse



1 Introduction

1.1 Aim of the study

The aim of tls study is to trial ways in which to enhance services provided by natural capital assets

and to optimise the catchment planning process through the use of economic tools. This will then
adzLJLI2 NI 5STNI Q& Hp @& SThebtudf way undekdmlovierkaSimepyridhoNR vV Y Sy
around eight weeks, from the staup meeting held on 3 February to the delivery of the final

outputs on 31 March. The focus has been on developing a repeatable methodology that enables an
integrated appraisal to be undertaken.

This report provides a summary thie approach developetty the study teanthrough trials on two
case studies: he Bristol Avorurbanand the Wyre catchment. This approach Istk integrateand
build onexisting approaches to appraisal to encourageaarholistic identification and assessment
of options to address issues associated with water quality, water quantity and flood risk.

1.2 Natural capital and ecosystem services

bl § dzNJ f OF LA G € Ad GKS ylLiAz2yQa ademuralvdld G Sy JA N
such as land, forests, biodiversity, water, soil, air, geodiversity and oceans that provide valuable
goods and services (benefits) to people such as clean air and water, food and recfd&©n2013).

Natural capital provides the stockisat lead to ecosystem service benefits (flow) and provide value
to people and businesses, as shown in Figute 1

STOCKS FLOWS VALUE
Natural capital Ecosystem and Benefits to business
abiotic services and to society

BiodiVersity

Figurel-1: Thelinks between natural capital, ecosystem services and benefits (Soufdatural Capital

Coalition, nd)

This study is based on identification of thenefits that would flow fromactions takerto improve
natural capitalwithin a river catchmenin order to secure ecosystem services over the appraisal
period. It does this byooking atactionsthat could restore, improve or maintain natural capital
across the catchment as a whole, to address existing water quality, quantity and flood risk issues
while also taking account of the wider benefits that could be delivered by cenegl actions at the
catchment scale.
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1.3 Development of an integrated approach

The study looks to build on existing appraisal processes, such as those used in devietoabith

River Basin Management Plans (RBMPs) and Flood Risk Management Plans (FRMPs). The potential
to which these existing processes could be used to undertake an integrated appraisal is considered.
Areas where changesould be made to the existing approacheseaidentified and these are
supplemented by new steps where the current approaches could not be easily modified to enable a
more integrated appraisal to be undertakerizigure ¥2 shows how the approach to integrated
appraisal builds on and extends the @mt approachego integrated planning It also illustrates

how it couldfeed into innovative financing and encourage use of different investment streams.

Integrated Innovative
uBroader appraisal wWider benefits financing

objectives uDifferent mix of oWider uDifferent
uWRBMPs actions beneficiaries investment
oFRMPs uBuilding resilienc streams

Integrated Integrated
planning appraisal

Figurel-2: Extending integrated catchmenmanagement into integrated appraisal

1.4 Structure of the report

This report describes the existing appraisal approachestl@dgroposed approach for modifying
these to enable integrated appraisal. It then presents the methodology developed for the
integrated appraisal, steppy-step, illustrating how the appraisal works using examples taken from
the two case study catchments

9 Section 2 describes the existing appraisal approaches and their strengths and weaknesses in
acting as a basis fantegrated appraisal

1 Section 3 presents the integrated approach and sets out the methodologybststep,
illustrating how it would work using examples from the two case study catchments;

9 Section 4 compares the integrated appraisal set out in Section 3 with the resulkistihg
appraisals described in Section 2;

9 Section 5 identifies the lessons learned through the study and discusses the value added
from the integrated appraisal;

1 Section 6 sets out thetudyrecommendations and suggested next steps; and

1 Section 7 provide the references for the study.

The report is supported by the integrated appraisal spreadsheet, and the two case study reports:

1 Annex 1: report on the integrated appraisal as applied to the Bristol Axtman catchment;
and
1 Annex 2: report on thentegrated appraisal as applied to the Wyre catchment.
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2 Currentapproachto appraisal

2.1 Overview

This section provides a review of the existing approaches to assessing water quality, quantity and
flood risk issues. The focus isiategrated planningapproadies to developinghe 2015River Basin
Management Plans (RBMPs) and Flood Risk Management Plans (FRMBs).processesare
described hereand then critically reviewed for their use within an integrated appraiseith the
strengths and weaknessédentified in relation to how these could be used to inform an integrated
appraisal

2.2 Approach toRBMP

2.2.1 The baseline

The baseline is taken as 2014 or 2015 (where planned and funded measures or improvements will be
in place) (Environment Agency, 2014)he baseline is the same fdyoth water qualityand water
guantity (flow) pressureswith the Stage 1 valuation tool being used.

2.2.2 Structure of the appraisal

Figure 21 presents an overview of the structure of the appraisal used in River Basin Management
Plaming (RBMP).

2.2.3 ldentify measures and bundles of measures

The RBMP appraisal process focuses on identifying a bundle of measures to improve water bodies in
the operational catchment to good status/potential or as near to it as possible. These bundles are
built up from individual measures.

First, the most coseffective measure for addressing each pressure is identified. These are included
GAGKAY (KS WodzyRfS aKSSGQ Fft2y3 gAGK AYF2NNIGAZ2Y
measure (river,dke, coastal water, TraC, groundwater).

Next, the waterbodies within the catchment are listed. The water bodies in which each measure
will be implemented are identified. Also identified are the water bodies upon which the measures
would impact.

Furtherinformation is included on whether the measure has already been funded and is underway
FYR (G2 ARSYyGATe SIFOK YSIF&adz2NBEQa LINAYFNE 202S00G4A
measure:

T ! OKIy3aS FNRBY OdaNNByld (G2 WAYLINRGSRQT 2NJ
1 No deterioration.

Inadditt y 2 GKS | LIINRIF OK Ay OfdzZRSa | [dSadAazy 2y @KS
improve a protected area.
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Figure2-1: Flowchart showing the structure of the RBMP approach to appraisal

Table 21 summarises the information from the two case study catchments related to identification
of measures.

Table2-1: Case study application of RBMP appraisal procesdentification of measures

Casestudy catchment

Criterion :
Bristol Avon urban Wyre

Number of measures assessed 1 45
Number of measures primarily improving river wate

. 11* 31
bodies
Number of measures primarily improving lake wate 0 0
bodies

Number of measures primarily improving coastal
water bodies

Number of measures primarily improving TraC wat
bodies

2 One measure is greyed out in the bundle sheet for the Bristol Avon urban, but has been assessed fully for the
criteria related to identification of measures so is included here. The later criteria that include this greyed
out measure are shown with a *
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