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1. Introduction

Introduction

The majority of the perennial River Avaratchmenand part of one of the winterbourn@iver

Till) in Hampshireis designated as a Special Area of Conservation (SAR@.River Avon is

one of the UKOs most Dbio diverse, with over 18I
a wide range of aquatic invertebrates. The headwatereah#tin river are a network of clay

streams fed by chalk springs. These converge to form a chalk river, which is then joined by the

main tributaries around Salisbury developing into a large calcareous river. It then flows over

more acid sands and clay agd#sses the New Forest and the Dorset Heaths. The SAC also

includes the Dockens Water, a largely unmodified acid stream draining New Forest heathlands.

The River Avon has a high baseflow input from the chalk aquifer. In the upper reaches of the
system, theivers support outstanding chalk stream fisheries, and the surrounding land is mainly
grazed or arable. In the lower reaches of the Avon, the river is known for its coarse fishery and
the floodplain is of international importance for wintering wildfowdanaders. The river is
highly valued throughout for its flora and fauna, and is the subject of a range of conservation,
fishery and agricultural initiatives.

The SAC designation is due to the inherent richness of flora and fauna of the River Avon.
Specifcally the reviser is designated for the followimgernationally rare or vulnerable species
and habitat underpin the designation.

A Water courses of plain to montane levels wRanunculion fluitantisand
Callitricho-Batrachionvegetation (classic chalkrem habitat)

A Population of Atlantic salmorS@lmo salay
A Population of bullheadJQottus gobid

A Population of brook lampreyLémpetra plane)i and sea lampreyPétromyzon
marinug

A The river and adjoining land a $nailbitat fc
(Vertigo moulinsiana

The River Avon SAC is subject to a water level management plan, and an action plan for the
SSSI6s restoration ne e dsironmansAgenoyriAhseesseentoh s par t
the cost to meet theublic Service AgreemefiPSA) target for river morphology (EA 2008).

1.1 STREAM Project Background

1.1.1  Project Specification

The STREAM projecivas a £1 million fowyear conservation project centered on the River
Avon and the Avon Valley in Wiltshire and Hampshire. The River Avonisnahain tributaries

are designated as a Special Area of Conservation (SAC), and the Avon Valley is designated as a
Special Protection Area (SPA) for birds. TBEREAM project has undertaken strategic river
restoration activities and linked managementhef iver and valley to benefit the river habitat




including water crowfoot and populations of Atlantic salmon, brook and sea lamprey, bullhead,
Desmoulin's whorl snail, gadwall and Bewick's swan.

A Conservation Strateqgy for the River Avon Special Area on Conser(@003) identified the
main issues affecting the ecological health of the River ASAL, and agreed on a range of
actions required to address them. It digghlighted the complex relationship between the river
and the Avon valley.

In December 2002, work began on securing substantial new funding to do the following:

A Restore, to favourable condition, the River Avon Special Area of
Conservation/Special Site 8tientific Interest (SSSI) and the Avon Valley Special
Protection Area/SSSI.

A Tackle wider biodiversity issues outside the European protected sites including
additional priority species and associated habitats, and

A Improve public access, awareness ampstt for the natural heritage importance
of the river and valley.

The project identified 6 sites where conservatamh restoration of the watercourse habitat is
required, and whicltould subsequently be used to demonstrate techniques and disseminate
knowledge and experience of this workor the application submission, an outline design for
each site has been drawn up.

1.1.2 Restoration

The approach to the restoration works is to reinstate the physical form and diversity of the river
channel, creatingdynamc habitats that are sustained by th
aim of theworkswas todemonstrate novel and appropriate restoration techniques for the chalk

river types within the River AvoSAC, but the approackhould beapplicable to other riers
supportingRanunculion fluitantigCallitricho-Batrachioncommunities.

Worksincludedbank reprofiling to a more natural slope, nomtive tree felling and native tree
planting reconnedng the river to its floodplain, and enhance currently poor maitdabitat,
which is known to be critical to fish and invertebrates in lowland rivers.

The key objective of the restoration workas to demonstrate a range of Bagineering

techniques useful for the narrowing of river channels. The range of techmilyoekl then
providédoxbdottdalt fishing cl| udhslpicegnate the neealsof vy o u't
riparian ecology with fishery management.

1.2 Monitoring Requirements

The project bid identified a number of actions which were identified. Tie#lsato a number
of categories including;

A Preparatory actions (Actions A)
A Purchase/lease of land and/or rights (Actions B)
A Nonrecurring management (Actions C)

A Recurring management (Actions D)



http://www.english-nature.org.uk/lifeinukrivers/strategies/Avon/avon.html

A Public Awareness and dissemination of results (Actions E)
A Oveall project operation and monitoring (Actions F)

Of the overall project operation and monitoring actions @Geer! Reference source not
found.), action F8 relates to monitoring.

Table 1.1 Overall project Operation and Monitoring Actions

Code Title and Actions Objectives

F1 Appointment of Project Management Team | Set up an effective LIFE project team

F2 Project Management, including Ensure all project actions are executed to fulfil the objectives
management of Project Staff of the LIFE project within the allocated budget

F3 Project Reporting Reporting progress of project to the EU

F4 Management of the Project actions and To provide overall direction to the project.
budget by Project Working and Steering
Group

F5 Purchase equipment To equip the LIFE team so they can effectively carry out the

project
F6 Purchase car Allow the LIFE team to travel around the catchment and

liaise with key stakeholders

F7 Project Initiation Workshop To launch the project and facilitate a good working
relationships between all partners.

F8 Monitoring Programme To monitor success of the river restoration work and
disseminate findings.

F9 Assessment of River Restoration Sites Compare the River Restoration project outcomes with the
original objectives

F10 Production of After-LIFE Conservation Plan | To set out future conservation management continuing and
developing the actions in this Project

1.2.1  Detailed Monitoring

Royal Haskoning were commissioned by Natural England to undestajsical and biological
monitoring at each of the restoration sitAsmonitoring protocolwas developed for the river
restorationworks. This combind detailed monitoring at a limited number of sites, with a more
rapid assessment of the remaindérhe full detailed monitoring was carried out and Upper
Woodford and Seven Hatches sites. At Fovant and Hale only the rapid assessment was carried
out, but was also conducted at Upper Woodford and Seven Hatches. The rationale behind this
wasto minimise costs tile ensuring basic assessment of the effects of the range of restoration
techniques carried out by the Project.

All sites were monitored pre and post restorati@etailed monitoring was carried out on two
restoration sites, each with a control site. Teentrol sites had comparable physical
characteristics to the restoration sites prior towloeks; however, no restoration works were
carried out on the control sites. The remaining restoration sites were subject to a less detailed
monitoring assessment.Field mapping was converted into a suitable digital GIS format to
allow calculation of the areas of habitats within the reaches from which it was possible to
monitor change following repeat surveys. The GIS recorded physical and ecological features,
sampe and crossection locations and any other spatial data collected in the field.




The prerestoration surveys were intended to establish a record of biological and physical
conditions at the site prior to restoration. The pestoration surveys were toecord
modifications to the channel after restoration. The surveys both provided snapsha@sdpre
postrestoration. It should however be recognised that there is a limitation to the comparisons
that can be made over this short duration and it was naibb®do draw any conclusions
regarding changes in conditions at a site pre /-psdbration. The relationship between
physical and biological conditions were analysed at each site and comparisons drawn
concerning the relationships identified at eadk at the time of survey, taking into account
other factors and processes that might have influenced relationships.

The detailed monitoring coprised the following techniques;

A Geomorphological and habitat baseline surveys;
Cross section surveys;
In channémacrophyte survey;

Fisheries surveys;

To o Do D>

Fixed point photography.

Geomorphological and Habitat Baseline

Geomorphological and Habitat Baseline survey induthe river bed, banks and a riparian
zone not less than 5 m from the bank edge (subject to the rdtthe adjacent habitats). Thus
the mapping exteneld beyond 5m where an adjacent habitat is specifically a riverine wetland or
where the restoration works restore connections between the floodplain and the channel.

Geomorphological mappingvas at a sitable scale,and coveed the detail of the channel
geomorphology, evidence of geomorphological processes, bed materials and vegetation cover.
Habitat mapping includkthe vegetation structure and species composition recorded in a way
that allows compateve assessment in subsequent years following colonisation of the restored
or modified reaches

Cross-section Survey

Crosssection surveys will be undertaken through each reach at a maximum spacing of three
bankfull channel widths for a maximum length @0Dm. Survey within each cressction will

seek to capture habitat boundaries and morphologically defined features in addition to water
surfaceelevation.

In-channel Macrophyte Survey
A Macrophyte survey (to includRanunculus sppCallitriche sppand asociated community)
wasundertaken with relevant spatial data presented in GIS formats. This will include

A Cross sectional survey of vegetation cover; (%)
A Species quadrats at 5 cresctions at each site

A Reachbased overview maps.




Fish Survey

Fishery suvey for Salmo salar, Petromyzon marinus, Lampettaneri and Cottusgobio were
undertaken within the restored and control reaches. The survey design will reflect the
complexity of the riverine environment, with sampling from within different habitatsiwihe
watercourse. The sampling framework will be based on the habitat mapping.

It is intended that any fish survey would be undertaken completely within the field, with no
specimens taken and all material returned to the river. Species and size wldisdes
identified.

Fixed Point Photography

Repeat photography was undertaken at each reach from fixed point locations. These survey
points needed be Hecatable and were thus be recorded by a 12 figure grid reference together
with the bearing of theiew established by a Geographical Positioning System (GPS). Such
data was provided as a GIS point layer with an appropriate file structure to allow-fimkhrag

within a GIS.

As well as thedetailed mapping, rapid assessment techniques vaése employd at all the
sites The rapid assessment of the remaining restoration sites will use the following techniques

A Feature inventory survey;
A Basic habitat mapping;
A Fixed point photography.

Feature Inventory Survey

The remaining restoration sites were auditethgl a standard feature inventory form. This
approach was been developed and deployed on the River Cole restoration project and used to
estimate physical habitat diversity (Sesral. 1998). A tally of all physical habitat features
within the channel (gol, riffle, eroding cliff etc.) is recorded. This survey was undertaken at

the same time as the main monitoring programme during the autumn when vegetation has died
back.

Basic Habitat Mapping
The watercourse habitat and surrounding terrestrial habieaemapped using UK biodiversity
habitat types.

Fixed point photography
Fixed Point photographyasundertaken as for the detailed monitoring sites.

1.2.2 Rapid Assessment Surveys

In addition to the Royal Haskoning monitoring, the River Restoration €4RRC) also

carried out a series of rapid assessment surveys. The surveys were planned to be carried out pre,
during, just after (as built) and post the restoration works. Examples of the RPPA forms can be
seen in Appendix A. The project was divided iptyysically distinct reaches each of which was
assessed separately. The reaches include one or more upstream of the restoration (recording
upstream impact) and one or more downstream of the restoration (again recording any




subsequent impact). Repeat photgdry was also carried out and a set of maps showing the
location of the photographs is produced (see Section 2).

The pre project assessment includes a précis of the objectives and background information, the
reach characteristics including width, depthnlband bed material, vegetation, land use and
quality of ecological habitat along with the short and long term potential impacts of the
restoration work.

The 6during constructioné proforma includes 1in
site plan The form also includes a summary of predicted short and long term impacts (both

positive and negative). There are then a number of questions relating to the construction
programme and costs and a section related to changes to the original design.

The st and adbuilt assessment forms additionally an inventory of restoration techniques and
an assessment of the number of different aspects of the project including;

A Visual and social elements;

A Physical characteristics;

A Vegetation;

A Fish & Aquatic Invertebr@s, and;

A Mammals, terrestrial invertebrates and birds

The potential changes, both short (recovery from the physical works) and long (beyond the
lifetime of the project) term, are then identified and an appraisal of the techniques used is
carried out. Theoverall project was then assessed and future improvements and management
requirements identified along with the potential for adaptive management and future restoration
opportunities.

Rationale for Expert Judgment Rapid Assessment Techniques

The RRC las produced a rapid assessment methodology for assessing the potential, actual and
possible future effects of the restoration work. This is a relatively new, expert judgment based
tooltoassessmuld i sci plinary object i vessesamdailirg®e Ther mi ne
methodology allows the incorporation of any additional quantitative or qualitative analysis
undertaken for particular elements. It also requires a subjective assessment of likely future
success and identifies adaptimganagemenpotential whereby future phases of the current
project and future new projects can utilize the results and lessons learnt from the current
scheme. It should be noted that the repeat photographs are an important part of this process as
they give a visual recdrof the works and their success and or failure as well as allowing a
comparison between before and after restoration to be made. The method is cost affective and
helps to deliver LIFE requirements for monitoring and assessment within the often short
timescales associated with such projects. The assessment also highlights changes that have
occurred between the design stage of the project and the works which were actually carried out
and why these adjustments were necessary to implement the scheme.




1.3 Aims and Objectives for the River Avon at Upper
Woodford

The River Avon at Woodford is Il ocally known
been ovewidened and ovetdleepened. The lower reach at Upper Woodford is also impounded
by a weir atHeale Fbuse

The objectives of the restoration work arg to
ADemonstrate a 06t ool rlksdebyfishimgcluhsec hni ques
A Restore a variety of flow velocity and flow variability
A Improve the substrate for salmon and lamprey spawaimgy

A Provide haitat for young fish by creating shallower areas and introducing woody
debris

S

u
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2. Scheme Assessment

2.1 Site Description

The River Avon at Upper Woodford wasonsiderably over wide (2580m) with respect to

flow at this site. The upper section of the rivied a relatively steep gradient, with a uniform

bed profile and poorly sorted substrate, with sand and fine silts the dominant constituents. Water
depth was shallow, averaging <0.5nThe gowth of submerged vegetation at this sitel ha
generallybeen poopver the past 20 yearsnly growing well in years of particularly high flow.

Over the whole oftte upstream section the geomorphological reach charactenigtiesfairly

uniform with low sinuosity and a gravel bed, which incorpa@eequence of rurand glides.

Over thepast8 years the angling club have carried out some small enhancement works, some
guite recently, which have sought to create variations in the channel width and encourage
vegetation encroachment through the introduction of brushwaaittesses, these have largely
been very successful. The ecological characteristics of this sew@ontypical of a chalk
stream with a reasonable flow velocity, abundant growthRafiunculusand gravel bed
substrate providing a good habitat for fish agdatic invertebrates.

Within the upstream section the vegetation community on bothighe bankand left bank

were comprised of a mixture of woodland and grassland, the majority of the woodland areas
were set back from the bank. Bank cover vdrfeom (60-100%), the proportion of marginal
vegetationwas approximately 60%mainly comprised of reedbeds, and the percentage-of in
channel covewasapproximately 30%. This section of the River Avon supports a strong water
vole community. A number of swans aocdots were observed on the day of the site visit. The
undisturbed reedbed and willow Carr found onright bankis likely to provide a good habitat

for birds

The middle section ltka reduced gradient. The bankeredominated by strong growth of reed
sweetgrassGlyceria maximasedgeCarex spp.and branched bereed Sparganium erectum.
The bed remained uniform in profile with flows too low to effectively sort substrate or create
variation by scouring.

This middle reachwhich falls within the restorationworks was fairly uniform in its
characteristicg¢seePlatel). Despite the presence of islandsReaach 2 (seePlatell) very little
variation in flowwasobserved primarily due to the extremely low t@alevels on the day of the
assessment and sluggish rate of flow caused by the large impourdimastream The water
held back by the impoundmewniasrequired tomaintainwater levels for trout stock ponds, a
county wildlife site swamp and wetland hiabiclose to the rivefThustherewaslittle scope for
altering its management regimé&he reach (which incorporates bd&leach 2 and Reach ®&as
over wide with no geomorphological features present andigitdg flow. The bed substrate
was dominated bygravel with large amounts of silt. The physical characteristics of the reach
werereflected in the ecological community thiatvasseen to suppofish speciesverepresent
however the reactwashighly exposed with few bankside trees and minimal instnezgetation
to provide shelter or shade. The low diversity of flow \wdlvealtered the aquatic invertebrate
community composition found in this reach in comparison tafiséreanreach.

The bank vegetation communities are much the same aReach 1 however some private
gardenswverepresent on theight bank The bank covewastypically high (95100%), and the
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proportion of marginal vegetation vadieonsiderably from 2@5%. InReach 2he average in
channel cover is 40% comprisethinly of Ranuncudus, however, inReach 3the backwater
effect of thedownstreanweir prevents any in stream vegetation from growing. ABeach 1

this section of the River Avon supports a strong water vole community and the undisturbed
reedbed and willow Carr found olnetright bankwaslikely to provide a good habitat for birds.

The lower section of the reachda very low gradient, with little variation in flow velocity and

a fine, sediment dominated, uniform bed. Right bank landwaséncreasingly affected by the
presence of the gardens of residential properties adjoining the river. Large flocks of sdians ha
periodically grazed the whole reach in the recent past, to the detriment of the submerged aquatic
vegetation.

Over the whole of this downstream sectiqReach 4 the geomorphological reach
characteristicsverefairly uniform with no sinuosity or geomorphological features of note apart
from some slight variation in bed level. The substveasdominated by silt with some gravel in
patches. The ecological charad#cs of this sectiomvasvery poor for a chalk stream; thisgas
primarily seen to be a result of the downstream impoundment.

The banksidevegetation communitieweremuch the same d@&eaches 2 and 8omprising of a
mixture of woodland and grassland witbme private gardens on thight bank The percentage

bank cover and marginal vegetatiavere both similarly high (varying from 9200%),
providing a good habitat for water voles which are known to be abundant in this location, a
variety of wildfowl werealso seen in this unit on the day of the assessment. The percentages of
in channel vegetation and tree coveare both extremely limited (5% and 1% respectively)
resulting in an extremely exposed channel.

2.2 Proposed Restoration Works

The objective of theestoration work is to demonstrate a range ofdrigineering techniques

useful for the narrowing of river c-hartet bat The
fishing clubs could carry out themselves. This will help integrate the needs ridimigaology

with fishery management. The work will demonstrate that instream enhancements can be
installed without excessive erosion at critical locations such as adjacent to the gardens of
riverside properties.

A range of restoration technigues were g™ which included;
A Creation of 5 small mid channel islands
A 60 degreee upstream facing groynes
AoDo6 deflectors
A6Vvd shaped Deflectors
A Brushwood revetment

The use of these techniques at key locations will reduce theszossnal area of the channel

in order to promote the development of a sustain&d@eunculusspp. community. The work

will increase sorting of substrate and diversity of the river bed profile and will promote the
development of increased quality and quantity of habitatSmimo salar Cottus gobioand
Lampetra planeri
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Figure 2.1 Upper Woodford Site

Plate | Upper Woodford Pre Works Wide
Channel with Uniform Flow

Plate Il Upper Woodford Pre Works Existing
Island
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Figure 2.2 Upper Woodford Reach 1 Photograph Locations

Figure 2.3 Upper Woodford Reaches 2, 3 and 4 Photograph Locations

Insert mag here
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3. Assessment of Proposed Restoration
and Likely Outcomes

The restoration work at Upper Woodford was essentially aimed at reducing the channel width
with deflectors and islandshich would increag flows, provice marginal/slow flow areas
which would &t as refuges for fry and marginal aquatic invertebrates and remove silt form the
gravel substrate to create potential spawning grounds.

The &pected outcomes foReach 1 included langes in water levels as a result of the
narrowing, island creation andtroduction of large woody debris (LWD) into the channkl
was noted thatfiwater levels are increased too mubls could impact on the free flowing
nature of the river.

For the restoration reaches it was thought that the changes that would ocactgsatt of the
works would include annicreased variation in channel width and rate of flow as a result of
changes to the channel planform through the introduction of islands, groynédéstthaped
deflectors It was further noted thahe effectivenessf the introduction of these featurems
entirely dependant upon the level of devnstream impoundment, if the impoundment remains
at the current level the positive benefits of these waree likely to be minimal Increase in
marginal habitat as a selt of channel narrowingvas also expected along with hange in
ecological species composition due to changes to the physical characteristics of the channel

For the reach downstream of the restoration worksnarease in siltatioms aresult of silt
being flushed out ofipstreamreacheswas expected in the short term; howeuis was
perceived to be a minor impacts as there is alrs@ghificant amounts ofilt in this reachlt
was also noted thabise disturbance to a quite area during the coatsbn phasevas likely to
affect all the reaches.

This pre works assessment highlighted one major concern over the effectiveness of any
restoration works at this site, and thatsthe backwater effect of traownstreanweir. Despite

the introduction ofsland, groynes and deflectors this restoration preyastunlikely to achieve

its objectives unless the impoundment level of the downstreamweg reduced and the
conveyance of water through these reaches returned to a more natural regime. Hogvéver du
the reliance on the downstream weir to maintain water |deelrout stock ponds, a county
wildlife site swamp and wetland habitat sdoto the rivettherewaslittle scope for altering its
management regimea factor thatwas likely to severely impct the effectiveness of the
restoration works at this site.

The methods used to narrow the channel and create flow diversity rely on vegetative growth
colonising the areas between the groynes and within the island®addflectors, the success

of which would depend on the accumulation of sediment in these areas, wiuichl be
effected by whether the restoration womkere carried out from thelownstreamend of the

target reach to thepstreanend or vica versa.

The Site visits were carried out, 23uly 2006 (pre project) 16" October 2006(during
construction) 18" April 2007 (as built)and 9" April 2009 (post works) The Reaches (see nsap
Figure 2.2 and Figure 2.8an be summarised as

A Reach 1 upstream of restoration reaches
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A Reach 2 restoraibn reach
A Reach 3 restoration reach

A Reach 4 impounded sections downstream of restoration reach

Hatch operation field trials
Trials have been undertakeo investigatethe operation of Heale House Hatches and their
influence on water levels #ieredoration site.The aim of the trials was 1o

A roughly determine the limit of influence of hatches in different flow conditions and
at different settings

A inform development of hatch operating protocol (HOP), which aims to allows
Heale gardens and troukews to have enough water, whilst reducing impoundment
upstream (n/b may require modification of off take into the stews).

The general approacth the water level trials was as follows;

A Install temporary fixed and marked posts between hatches and upstream
restoration works

ADayl:¢ art with hatches .highlesel ofiimmundmaehtd posi t
hatches fairly closed (take photo/notes to record settifglow levels to settle
over night.

A Day 2: theck hatches are still set in same way theonkwater levels and exact
time at fixed points along the river.

A Open hatches as far as possible without drying trout stew out
A Repeaivater level readings.

A Repeat trials over the summer in order to determine influence of hatches in a range
of flows.

In order to compare water levels over a 2 day period, river flow needed to be constant, so trials
could only be carried out when there was little rain in the preceding week. retbeled
changes in water level will not be exact but will give an indicatibhow far up the river the
hatches have an influence.
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Figure 3.1 Hatch Operation Trial Location of Water Level Recordings

Table 3.1 Summary of Changes in Water Level as a Result of the Hatch Operation Trials
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Water level change (mm)
Description Location June 12/13 Aug 23/24
Gauge board Opposite turbine hatches -60 -140
Bridge d/s face d/s right hand side 0.5 bricks lower 0.8 bricks lower
Bridge ul/s face u/s right hand 0.65 bricks lower 0.75 bricks lower
1 Pub car park -31 -60
2 Bottom of restoration -24 -38
3 Path entrance -20 -32
4 u/s of 2nd new island -18 -25
5 Opp 3rd old island -12 -21
6 u/s of big D -12 -10
7 Bottom of causeway -8 -10
8 Top of causeway -5 -8
9 Seat 100 m above work -1 0
10 Opp. bottom of large island 0 2
11 Adeane - mill leat 1 4
12 Adeane- main channel 0 7
Gauge board (end) Opposite turbine hatches -60 -140

The right hand columns of thEable 2.2shows the variation between water levels at each
recording point with the Heale hatches féwst in the finormalfiposition andhen set to benore
open. Note that there was some rain during the trial on Aulj @ich in combination with
high Raununculusoverage downstam may account for the increase in levels at posts 9 to 12.

The opening of the hatches can clearly have an influence on water levels upstream. During the
construction period in October 2006, when there was very little weed growth in the channel or
downgream, the hatches were opened to allow completion of the causeway, and levels were
reported to drop over 10 centimetres. However, when there is significant weed growth in the
channel (as in 2008) this reduces the influence of the hatches on water level.

3.1 Pre Works

Reach 1:This reach had no planned restoration work. The only potential negative impact was
the possible impounding effect of the downstream deflectors.

Reach 2 At the time of the site visit this reach was described as having a very low gradien

with a highly exposed channel. Some Ranunculus growth was reported, with good emergent
vegetation and fish were seen in the channel. The expected negative impact of the works was for

an increase in silt to occur in the short ter. Long term positive iispeere expected to be the

narrowing of the channel and subsequent increased velocities and increased flow variability.

The positive and negative effects were depende
and islands. It was noted that succdssfand deflectors had been installed within this reach.
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Reach 3:This reach was described as being very aviedenend with little instream variation.

Silt and gravel was observed on the channel bed and flows were sluggish. It was recognised that
the swcess or otherwise of the works in this reach were largely dependent on the modification
to the hatch operating agreement. The introduction to this section (Section 3) lays out the
assessment of the hatch operatigals and confirms that the hatches havenarked influence

on water levels in this reach except when there is significant weed gibwths flagged up

that there was a need to revisit the objectives and rational for the works before they were
completed. The long term positive effects of therkg were entirely dependent on the hatch
operation, without the ability to lower the water levels the restoration works would potentially
be little influence on the hydmmorphology of the channel; however, marginal vegetation may
increase so there coube a minor positive impact. No negative impacts were expected.

Reach 4:This reach was characterised by a wide deep silty channel and was significantly
affected by the impoundment influences of the downstream weir. No positive impacts were
expected and thenly possible negative impact was siltation, but this would only be minor since
there was already so much silt in this reach.

3.2 During Construction

Reach 1:No positive or negative effects were observed. The full effect of the works could not
be commentedroas only the posts of the deflectors had been installed.

Reach 2: Newly installed posts were collecting weeds. No positive effects were observed.
There was disruption to the bankside and instream habitat which was perceived as a minor
negative impact irthe short term. The full effect of the works could not be commented on as
only the posts of the deflectors had been installed.

Reach 3:This reach had identical issues and impacts as Reach 2.

Reach 4:No positive or negative effects were observed. Theefitéict of the works could not
be commented on as only the posts of the deflectors had been installed.

3.3 As Built

Reach 1: No negdive impact were observed. There was gnod rate of flowand no
impounding as a result of the wonk@is occurring.

Reach2: Themidc hannel i sl and s dcaeated flawDdriabiite. Ddpasitian ofr s h a
fine silt and organic materialas occuring in the brushwood of the deflectors. However the
channel is still too wide. Lots of natural vegetation has taken place intbtugts

Reach3: The ameimpacts afkeach 2

Reach4: No positive or negative impacts were observed.
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Figure 3.2Figure 3.3 Restoration structures being built

Plate 1l Causway at the top of Reach 2 Plate IV Island in Reach 2

PlateV6 D6 Def |l ect or s i n Re{Plate VI Deflectorin Reach 3

3.4 Post Project
Reach1l: - No positive or negative impacts were observed.

Reach2: - Subsequent to restoration works in 2006, the right bank experienced flooding during
much of 2007 and 2008, and a new path was constructed in the winter of 2008/2009. The results
from a subseque flood study showed that the elevated water levels were the result of a wet
winter and not the result of the restoration works. The causeway constructed on the left bank at
the very top of reach 2 has been breached at either end. However, the watey fielind the
causeway has a much lower velocity than the main river, thus this area of relatively slack water
is a suitable refuge area for fish. Slack areas of flow also exist within the manmade islands and
0D6 defl ector s. E me wiggeomthe marengde islands creatingisafe areasw g r o
for nesting water fowl such as coots and swans. Willow cutting along the right bank will be
required after a few more years. The channel narrowing has caused the silt removal from the
gravel and as a resulthunculus coverage has doubled.

Reach3: - In this reach the river is generally wide, deep and fast flowing. The positive effects
of the islands, which were put in to improve physical characteristics of the river, end where the
backwater effect of the emstream weir is in evidence. The islands have not vegetated much
even after three years. °


































