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1. Introduction

Introduction

The majority of the perennial River Avaratchmenand part of one of the winterbournes (River

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

oneofthedJ Ké6s most bio diverse, with over 180 speci
a wide range of aquatic invertebrates. The headwaters of the main river are a network of clay
streams fed by chalk springs. These converge to form a chalk river, \whiodni joined by the

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

more acid sands and clay as it passes the New Forest and the Dorset Heaths. The SAC also
includes the Dockens Water, a largely unmodified atream draining New Forest heathlands.

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

fishery and agricultural initiatives.

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

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

A Population of Atlantic salmorS@almo salay
A Population of bullheadJottus gobid

A Population ofbrook lamprey l(ampetra plane)i and sea lampreyPétromyzon
marinug

A The river and adjoining land a habitat foc
(Vertigo moulinsiana

The River Avon SAC is subject to a water level management plan, and an actidorglaa
SSSI 6s restoration ne e dngironmansAgenoyriAhssesseentoh s part
the cost to meet theublic Service AgreemenPEA) target for river morphology (EA 2008).

1.1 STREAM Project Background

1.1.1 Project Specification

The STREAM progctwas a £1 million fowyear conservation project centered on the River
Avon and the Avon Valley in Wiltshire and Hampshire. The River Avon and its main tributaries
are designated as a Special Area of Conservation (SAC), and the Avon Valley is desigrated
Special Protection Area (SPA) for birds. TEBEREAM project has undertaken strategic river
restoration activities and linked management of the river and valley to benefit the river habitat




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

A Conservation Strategy for the River Avon Special Area on Conser(2003) icentified the

main issues affecting the ecological health of the River ASAL, and agreed on a range of
actions required to address them. It also highlighted the complex relationship between the river
and the Avon valley.

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

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

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

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

The project identified 6 sites where consionled 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 beemnawn up.

1.1.2 Restoration

The approach to the restoration works is to reinstate the physical form and diversity of the river
channel , creating dynamic habitats that are su
aim of theworkswas todemonstrate nel and appropriate restoration techniques for the chalk

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

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

The key objective ofthe restoration workwas to demonstrate a range of kagineering

techniques useful for the narrowing of river channels. The range of techmilyoekl then

provi deodoxodéttdalt fi shing c | udhslpicegrate the neealsof y o u't
riparian ecology with fishery management.

1.2 Monitoring Requirements

The project bid identified a number of actions which were identified. These fell into a number
of categories including;

A Preparatory actions (Actions A)
A Purchase/lease of land and/or tigypActions 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 Overall project operation and monitoring (Actions F)

Of the overall project operation and monitoring actions {Eaele 1.1), 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 undertake physical and biological
monitoring at each of the restoration sitAsmonitoring protocolwas developed fothe river
restorationworks. This combiné 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 belyapid assessment was carried

out, but was also conducted at Upper Woodford and Seven Hatches. The rationale behind this
wasto minimise costs while ensuring basic assessment of the effects of the range of restoration
techniques carried out by the Prdjec

All sites were monitored pre and post restorati@etailed monitoring was carried out on two
restoration sites, each with a control site. The control sites had comparable physical
characteristics to the restoration sites prior towloeks; however, a 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 habitatithin the reaches from which it was possible to
monitor change following repeat surveys. The GIS recorded physical and ecological features,
sample and crossection locations and any other spatial data collected in the field.




The prerestoration surveysvere intended to establish a record of biological and physical
conditions at the site prior to restoration. The pestoration surveys were to record
modifications to the channel after restoration. The surveys both provided snapsha@sdpre
postrestaation. It should however be recognised that there is a limitation to the comparisons
that can be made over this short duration and it was not possible to draw any conclusions
regarding changes in conditions at a site pre /-pasdbration. The relationgh between
physical and biological conditions were analysed at each site and comparisons drawn
concerning the relationships identified at each site at the time of survey, taking into account
other factors and processes that might have influenced relafiens

The detailed monitoring coprised the following techniques;

A Geomorphological and habitat baseline surveys;
Cross section surveys;
In channel macrophyte survey;

Fisheries surveys;

o o Do D>

Fixed point photography.

Geomorphological and Habitat Baseline

Geomophological and Habitat Baseline survey inclddbe river bed, banks and a riparian

zone not less than 5 m from the bank edge (subject to the nature of the adjacent habitats). Thus
the mapping exteneld beyond 5m where an adjacent habitat is specificallyeaine wetland or

where the restoration works restore connections between the floodplain and the channel.

Geomorphological mappingvas at a suitable scaleand coveed the detail of the channel
geomorphology, evidence of geomorphological processesmbgstials and vegetation cover.
Habitat mapping includkthe vegetation structure and species composition recorded in a way
that allows comparative assessment in subsequent years following colonisation of the restored
or modified reaches

Cross-sectionSurvey

Crosssection surveys will be undertaken through each reach at a maximum spacing of three
bankfull channel widths for a maximum length of 2000m. Survey within eachszoten will

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

In-channel Macrophyte Survey
A Macrophyte survey (to includRanunculus sppCallitriche sppand associated 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 survey foSalmo salar, Petromyzon marinus, Lampeitaneri and Cottusgobio were
undertaken within the restateand control reaches. The survey design will reflect the
complexity of the riverine environment, with sampling from within different habitats within the
watercourse. The sampling framework will be based on the habitat mapping.

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

Fixed Point Photography

Repeat photography was undertaken at each reach from fixed|po@tions. These survey
points needed be tecatable and were thus be recorded by a 12 figure grid reference together
with the bearing of the view established by a Geographical Positioning System (GPS). Such
data was provided as a GIS point layer witheg@propriate file structure to allow for Hotking

within a GIS.

As well as thedetailed mapping, rapid assessment techniques \aése employed 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 audited using a standard feature inventory form. This
approach was been developed and deployed on the River Colatiest@roject and used to
estimate physical habitat diversity (Sesral. 1998). A tally of all physical habitat features
within the channel (pool, riffle, eroding cliff etc.) is recorded. This survey was undertaken at
the same time as the main moningr programme during the autumn when vegetation has died
back.

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

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

1.2.2 Rapid Assessment Surveys

In addition to the Royal Haskoning monitoring, the River Restoration Centre (RRC) 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 into physically distinct reaches each of which was
assessed separately. The reaches include one or more upstrd@nredtoration (recording
upstream impact) and one or more downstream of the restoration (again recording any
subsequent impact). Repeat photography 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, depth, bank and bed material, vegetation, land use and
quality of ecological habitat along with the short and long t@otential impacts of the
restoration work.

The oO6during constructiond6 proforma includes in
site plan. The form also includes a summary of predicted short and long term impacts (both

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

The post and aluilt assessment forms additionally an inventory of restoration techniques and
an assessment of thember of different aspects of the project including;

A Visual and social elements;

A Physical characteristics;

A Vegetation;

A Fish & Aquatic Invertebrates, and;

A Mammals, terrestrial invertebrates and birds

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

Rationale for Expert Judgment Rapid Assessment Techniques

The RRC has produced a rapid assessment methodology for assessing the potential, actual and
possible future effects ohé restoration work. This is a relatively new, expert judgment based
tooltoassessmuldi sci plinary objectives and deter mi ne ¢
methodology allows the incorporation of any additional quantitative or qualitative sanaly
undertaken for particular elements. It also requires a subjective assessment of likely future
success and identifies adaptisgnagemenpotential whereby future phases of the current
project and future new projects can utilize the results and ledsangt from the current
scheme. It should be noted that the repeat photographs are an important part of this process as
they give a visual record of the works and their success and or failure as well as allowing a
comparison between before and aftertaregion 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 theegign 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 Nadder at Fovant

The channel of the River Nadder at Fovand baen over widened (2n) with respect to the
current range of flowHow regime The bedvasrelatively homogeneous, with a mix of poorly
sorted gravel, sand and silt overlying clay. Theees little submerged vegetation, with small
stands of unbranched brgedSparganium eersumbeing the dominant species present.

A sluice at the downstream limit of the regske




) wasoperated in a sentlosed position during low flow periods in order to retain water depth
for angling, thus compounding theduction in water velocity and the deposition of fine
sediment. Mature riparian trees heavily shade the south(baek

). The river planformwas relatively straightand the channel incised, with eroding sections of
bank present. The angling club th&reated a short length of low level marginal shelf, using
faggot bundlesvhich hadcolonised with emergent vegetation andl halped to stabilise the
bank and increase habitat diversity.

The objectives of the restoration waie tq

A
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Narrow the channel tee-establish a sinusoidal channel of appropriate esestin
areaappropriate to the present flow regime of the river

Increase the sorting of substrate

Promote the development of vegetated-lewel marginal shelves

Redce shading of the channel

Increase the amount of large woody debris in the channel in order to increase both
the availability of this habitat type and morphological diversity of the channel

Modify the operational regime of the downstream sluice in otdeoptimise
upstream habitat quality f@AC species and habitata particular:

Bullhead (increased diversity of hard bed, particularly pools during winter and
insertion of large flints in new riffle/fast glides during summer and increased
shading / larg woody debris for particularly, juveniles).

Salmon (a more usable migration route, viable spawning sites, and appropriate
habitat for fry and parr).

Brook lamprey (increased availability of well sorted, fine sediment in shaded,
marginal areas with large awdy debris for ammocoetes and gravel/sand
dominated shallows <40cm deep for spawning adults.

Desmoul inds whor!l snail in the marginal

The Ranunculuscommunity as a result of increased heterogeneity in velocity
and bed morphology.




Figure 1.1 River Nadder at Fovant

Plate | Sluice Structure at Downstream section
of Reach F6

Plate Il Tree Shaded River Reach F3




2. Scheme Assessment

2.1 Site Description

The River Nadder at Fovant was historically dredged and over sized compared to flow. As a
result, hatches have to be used to maintain water levels, leading to slow flows and heavy
siltation. The object of the work wao modify the channel ta more appropriate width and
shape, allowing the impoundment to be reduced, improvipamnel and marginal habitats.

The sluice structure, located at SU 000 306, clos&dffont Mill and upstream of the
restoration works(seeplate 1I1) has been taken as the most upstream point that might be affected
by the restoration works planned on the R. Nadder near Fovant.

Between the upstream extent of the proposed restoration works and the sluice structure at Mill
Farm thrmentdawsrsietssd were identified according
features, riparian land use, vegetation or floodplain characteristics:

A Reachl Teffont Mill mill pond, immediatelydownstreanof the sluice structure
near Mill Farm

A Reach 2meandering ciinnel, downstreamof the mill pond andupstreamof
confluence with side channel and;

A Reach 3 straight channel,downstream of confluence with side h@nnel,
immediatelyupstreanof proposed restoration site.

Over the whole upstream section the geomogdiodl features of the river viad from the mill

pond Reach }; through a more natural sinuous reaBtedch 2seeplate V) which exhibied

pool andriffle sequences and gravel bars; into a wide, straightened rRaelc{ JeePlate Vi)

with no flow variation. The instream ecological characteristics of each veaela reflection of

the physical featuresthe sinuous reactReach 2 which hal a diversity of geomorphological
features is known to providgawning areas for trout; on the day of the site visit both roach and
trout were sighted in this reach. The other two reaches, whéth geomorphologically less
diverse, were perceived to have poorer instream habitat for fish and aquatic invertebrates.

Over the whole of the upstream sectmfrReach 3he right bank (RBastypically dominated

by woodland, causing ovshading in parts, whilst the left bank (LBasdominated by open
grassland. Bank covewas typically high (9695%), the proportio of maginal vegetation

varied widely (590%) and the percentage ofdhannel covemwas typically low (25%). A

water vole survey lthnot been carried out on this section of the site but their presedte=da
recorded further downstream, within the restoratieach. A high number of dragonflies and
damselflies were observed on the day of the site visit. The dense woodland, which dominates
the RB, should provide good habitat for birds.
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Figure 2.1 Reaches 1 t@

oo

Plate Ill Sluice Structure at Tefford Mill Plate IV Eroding Bank at top of Reach 2

Plate V Sluice Meandering Reach 2 Plate VI Straightened channel in Reach 3

The target reach has been divided into three
in geomorphological features, riparian land use, vegetation or floodplain characteristics

A Reach Sstraight channellownstreanof Reach3 with denseshade onight bank
and;

A Reach 6straight channellownstreanof Reach5, no tree cover oright bankor
left bank impounded bylownstreansluice

The reach of the R. Nadder that falls within the restoration wadsfairly uniform in its
characteristis; Reache$ and 6 were only differentiated due to the change in riparian land use
on RB (from dense woodland to scrub). This reach of the viasrstraightened, widened and
deepened with no geomorphological features present, little variation in flowegiible
stream power. The bed substrat@sdominated by silt with small amounts of gravel in places.
The physical characteristics of the reagdrereflected in the ecological community thatias

seen to supparfish speciesvere present, howevehe current conditiongeremore suited to

0

























































