








Taking on board the options developed by cbec, and after discussions with the Estate and geomorphologists within
the EA and NE, a blend of Options 3 and 4 is considered the best way forward.

The plan below reflects some of the options/techniques that have been discussed for the four reaches. Note this
plan does not reflect any preferences the project team may have. It is simple a guide to demonstrate the range of
techniques we have discussed and considered.

Objectives

The required outcome of this commission is to carry out the detailed design for the restoration of the River
Breamish between New Bewick Bridge and Bewick Bridge, such that it meets the project objectives and enables the
scheme to be priced and constructed. A plan showing the core area, with further options for expanding the
proposals can be found in Appendix 1.

The successful applicant will work with the Estate and the TRRS project board to develop a restoration plan that:

e Supports the delivery of Action C1 from EU LIFE WADER which states the project will address water quality
in the River Tweed SAC, through a series of river restoration, habitat and land management interventions

e Does not compromise agricultural land adjacent to the project area

e Returns the reach to reference conditions, or puts in place measures that will enable this

e Will enable the reach to self-recover, requiring no or limited future maintenance, both within and outside the
project area

e Maximises the area and frequency of floodplain connection

¢ Reflects the EA’s commitment to cut carbon emissions

e Considers latest river restoration techniques appropriate for this reach

e Improves the reach for the designated site target species

Deliverables
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The project will be delivered in 2 phases:
e Delivery of a detailed and costed design which has agreement from the Estate and Client
e Preparation of planning documents and planning permission secured

Phase 1

This first phase will see the production of a detailed design for the restoration of the River Breamish. The design
shall be supported by a narrative based on geomorphological principals, which explains and justifies the design and
measures presented. Any limitations on the design will be highlighted, along with any appropriate measures to
address them. The Consultant shall ensure that the detailed design takes into consideration all relevant guidance
and legislation and seeks to minimise long-term land management, maintenance costs and whole life carbon.

Construction risks during the development of the detailed design, should be, where possible designed out.
Consideration of the potential risks to surrounding assets (roads, bridges, power lines, services, land etc), land use
and ecology must also be assessed and quantified in Phase 1. As well as consideration to the construction
methodology, e.g. an indication of construction access routes, site compound location, and ground condition. An
outline ground investigation survey will be required at key locations prior to construction.

The CDM Regulations must be followed. The Consultant will undertake the role of Principal Designer under the
Construction Design and Management Regulations (2015).

Given the dynamic nature of the river, and to ensure that the final design is stable (in the short and medium term) it
will be necessary to undertake a geomorphological dynamic assessment based on the outputs from the hydraulic
model. ltis critical that we understand (as best we can) how the newly restored channel will evolve and what the
equilibrium state of the new channel will be. The model should be run for a range of single events, and over a series
of variable high flow events. The Consultant shall use their experience and expertise to determine which flow
events to use and which modelling software is most appropriate for use in this project, taking into consideration the
area of interest and the study objectives. Please provide an explanation to back up your recommendations.

A flood risk assessment, as per the EA guidance will be needed. This will need to show that there is no increase in
off- site flood risk.

To aid in the understanding of the design and how the riverscape will change over time, an artist's
impressions/visualisations depicting current and post implementations scenes will be produced, including cross
sections across the floodplain. This shall be used as an engagement tool.

Working with the Client, the Consultant shall be responsible for ensuring the design is acceptable to the Estate, is
designed to gain planning approval and any other associated approvals and to be acceptable to statutory and key
stakeholders. Sufficient review periods will be included to allow discussion and feedback from the Client and the
Estate.

During Phase 1, pre-app advice should be sought from the Planning Authority.

Summary of deliverables during Phase 1:
e A short technical report based on geomorphological principals, which explains and justifies the design and
measures presented
¢ Model outputs along with descriptive narrative
¢ Non-technical drawings and visualisations to help with promoting the design
e Ecological surveys including Protected & Notable species and habitats, in addition to Invasive Non-native
Species (INNS), to inform an Ecological Impact Assessment (EclA) & Biodiversity Net Gain Assessment
(BNG) utilising the River Metric & UK Habitat Classification (UKHab). Ecological data will be sourced from
the Local Environmental Records Centre (LERC) to inform the aforementioned surveys.
e Archaeological assessment
e River MoRPh survey to inform BNG Assessment
e Detailed description of proposal, to include:
e Bill of quantities and detailed project costs
e Predicted hydromorphological changes and timescales
e Future land management requirements
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e A summary of the wider ecological benefits

¢ I|dentification of any risks, including buildability, stability/robustness, and those to
the ecology, land management, infrastructure, and any other factor which could
arise due to the implementation of the works.

o Where spoil will be disposed of and the acceptability of this aspect

e The views of stakeholders including landowners, farmers, angling clubs, planners
etc.

e Drawings and specifications

e Utilities search - The Consultant shall obtain services data from utility companies
and shall ensure services data is requested from relevant landowners. This shall
include direct costs of obtaining data. This shall be incorporated into the design,
including preparation of plans.

¢ Undertake Boreholes or trial pits to understand material before construction

e Pre-app advice sought ahead of planning submission

e Fish rescue methodology

Phase 2

This commission must result in the required permissions, licences and all other necessary permissions required for
construction being identified and obtained. This includes the preparation of a single planning application covering
the proposed construction works and shall submit these to the relevant Planning Authority for Planning Consent.
The Consultant shall be responsible for submitting the required documents through the Planning Authority portal.
The services exclude the payment of Planning Fees.

The documents produced in Phase 2 are to provide a sufficient level of detail to enable a construction tender
exercise to be undertaken without further development.

Summary of Phase 2 deliverables:

Products of documents required for planning which may include, but are not limited to, Design drawings,
completion of formal scoping process for EIA, Flood Risk Assessment. (Pre-app advice should be sought in
Phase 1)
Environmental Assessment to include but not limited to an Environmental Statement supported by the EclA,
shadow Habitats Regulations Assessment (HRAS) & Biodiversity Net Gain Assessment using the Defra
Metric 3.0 and BNG River Metric.

0 Protected species licencing requirements, species & habitats method statements & RAMS

where required

Secured planning permission
Aftercare plan and a simple, robust plan to enable the site to be monitored.
Production of documentation sufficient for a contractor to set out and construct the works. The detailed
design should include but not be limited to:

o Calculations

o Drawings (including landscape/ ecological design drawings/ planting schedules)

o0 Specifications (including any additional clauses to Environment Agency standard specifications -

e.g. Environment Agency NEAS Landscape Specification template)

o Design philosophy statement, giving design process, standards used, and assumptions made to
the satisfaction of the Client. This should demonstrate compliance with the Client’s sustainability
targets
Design report, including asset schedule, buildability statement and maintenance plan
Designer’s Risk Assessments
Public Safety Risk Assessments
Pre-construction information
Application for all necessary consents, permits and permissions required
Environmental Action Plan
Materials Management Plan
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western embankment, the river should do the geomorphological work to restore itself at low capital and carbon cost.
The site is rural, and risks to infrastructure appear low. It is likely that embankments will need to be removed rather
than breached, since breaching could leave unsafe mid-floodplain islands in rising floods that inundate at flood peaks.
Cut material won from excavating embankments should be suitable for re-purposing into a non-public, non-vehicular
floodplain egress ramp to the westerly hillside if the EA and the Estate agrees to this, which would avoid the need to
export off site and should help manage the costs of delivery.

A high energy, high sediment supply river will not form a steady state, but is likely to form a dynamic equilibrium by
wandering within an active process zone, similar to that seen at Beanley and Brandon. It is likely that processes will
operate primarily within a gravel corridor as upstream, but flooding will be reinstated across the westerly valley floor,
and the river may continue (and should be allowed) to evolve in the future by migrating across its floodplain. It is
important to emphasise this to local stakeholders so that they understand and buy-in to the project. To maximise
natural recovery and minimise capital costs, the river should be encouraged to evolve with strategic large wood flow
deflectors rather than being more formally diverted into excavated channels, and the images above illustrate how the
river is likely to re-find its reference form. As stated in the Brief, we will use detailed geomorphological analysis and
modelling to understand (as best we can) how the newly restored channel may evolve spatially and temporally.

We understand from the Brief and Clarifications that all flood embankments are to remain in place east of the river,
to protect agricultural land and avoid risks of scouring towards a National Grid gas pipeline situated to the west. This
effectively excludes the Option B and D areas on ITT Appendix 1 at this stage. Opening the Appendix 1 ‘Core Area’
to the west and north will reduce flood pressure on eastern embankments and should manage the risk of breaching
to the east, although the risk of failure of aging and un-managed embankments will not be eliminated. This project
does not seek to maintain flood defences, and we have not included options for expansion from the core area.

Increasing trends in flood and erosion frequency, duration and intensity are already being observed in association
with climate change. These are likely to mean that there are changes to the River Breamish and river risks to near-
channel assets outside of the project study area and outside the control of the project. As per the brief, we will work
with the Client to communicate the Harehope design, objectives, natural processes and residual risks to the Estate.
Our understanding is that the EA will manage the expectations of other catchment landowners and stakeholders on
the designed option. Making Space for Water in designated restoration zones within the Estate will require a change
in land use, and an understanding that the westerly floodplain is likely to become unsuitable for arable agriculture,
and that the project aims for the area to naturally flood and erode without constraint.

We will use engagement workshops with audited minutes to record agreements that the design is acceptable to the
Estate. We will be pleased to present the scheme and record the views of stakeholders including landowners, farmers,
angling clubs, planners etc. We will seek pre-app advice from Northumberland County Council (NCC) to enable rapid
approvals, and we understand the Client will cover any consultation costs. We will use hydraulic modelling, mapping
and animations, and restoration visualisations and case studies, to illustrate the project objectives and outcomes. We
believe that river community collaboration is best shared in the field, and we propose a discussion day with the TRRS,
the Estate and any other invited stakeholders to walkover key features on site and upstream that help explain the
river processes and Harehope scheme objectives.

INCEPTION. Before work begins, a start-up meeting will be held via Teams to exchange key information, and discuss
the project objectives and approach. We will describe how we believe restoration can be achieved through a modelled
embankment removal scheme that seeks to work with natural processes to re-establish a dynamic fluvial system with
appropriate interaction between the watercourse and its floodplain. This would rejuvenate valley bottom habitats and
diversify vegetation communities, maximise the environmental gains through using targeted, low intervention
techniques and will offer considerable cost savings above traditional green and grey engineering options. We will use
the inception meeting to arrange a baseline walkover; ideally a collaborative visit with the TRRS and the Estate.

We will utilise historic mapping, audit and modelling information in the cbec 2019 report and supplement this with
information gathered during our review of site imagery, topography (LiDAR), vegetation community distribution and
site walkover, so that we can gather a detailed understanding of system functioning and likely response to
realignment. As added value, we will also use the LiDAR data to inform sediment sources and quantify change over
time in the contributing catchment to benchmark sediment supply as a fundamental aspect of system rehabilitation.

We expect the River Breamish to rejuvenate active meandered forms and process with well-developed pools, bars
and riffles quite quickly, and it could even substantially adjust back to the palaeoform that can observed in LIDAR
within a matter of a few years and/or large flood events. To help verify these initial predictions, we will undertake
augering in lieu of boreholes or frial pits across the site, focussing on strategic points along the cutoff channels, with
further investigations across the floodplain. Coarse sediment retrieved will be used as a guide to the size of material
likely to form the new bed of the channel, and compared with shear stress data from hydraulic modelling to determine
the relative stability of the new channel bed and to inform any necessary augmentation with larger material. We have
not included for contaminant testing. We recommend augering because it is a less disruptive and more cost-effective
approach than digging trial pits based on our experience of schemes at Goldrill, Skiddaw, Lyvennet and the River
Beane. Our approach is always safety first, and we have included for utilities scanning of any ground that would be
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broken in these investigations. A utilities search of the restoration area (accounting for construction / enabling, access
routes and any construction temporary works) will be undertaken early in the programme to ensure this is fully
appraised against the predicted development of the natural recovery channel.

PHASE 1: DETAILED AND COSTED DESIGN

As Principal Designer, we will work with the TRRS and the Estate to develop an agreed design based on
geomorphological analysis that takes into consideration relevant guidance and legislation and seeks to minimise long-
term land management, maintenance costs and whole life carbon. By modelling morphological response and the
extents of fluvial reconnection, we would manage understanding of risks to surrounding assets and design these out
where possible in liaison with the Estate. The design will include indicative construction access routes and site
compound location, and the outline ground investigation survey at key locations. We have engaged Ebsford Limited
as our ECI partner, on the strength of our successful delivery of the Goldrill scheme, and we have already discussed
options, access, construction activities material handling and potential risks and mitigation. We will use this to deliver
a short technical report which explains and justifies the design in an illustrative and engaging way, including non-
technical drawings and visualisations, and predicted hydromorphological changes and timescales.

Modelling is critical to design and engagement, and we will build a fully 2-D TUFLOW hydraulic model of the study
area to illustrate channel and floodplain flow patterns at a grid resolution of 1-2m. The model will be run for the
baseline and design scenarios to map and illustrate scheme effects and benefits, and to verify no increase in off-site
flood risks. A restored scenario floodplain topography with removed embankments and reconnected relict channels
will be drawn by our geomorphologists to model for thematic maps and flood animations. Modelling will enable storage
volumes to be quantified for the reconnected floodplain, with NFM benefits calculated, and this should verify our
proposed approach of re-using cut material at the floodplain edge rather than exporting. We have included for up to
five rounds of iterative model design to allow for localised adjustment around palaeochannels in order to check and
mitigate any increases to flood risk / channel stability or increased threat to infrastructure and surrounding land use.
TUFLOW outputs flow depths, velocities, shear stresses and other variables that can be used to visualise
hydraulically-driven morphological processes. 1m LiDAR reveals details of existing channel bed, floodplain and
palaeoforms at good resolution (see above), and we will input hydrology from the 2019 cbec report (50%, 10%, 1%
Annual Exceedance Probability (AEP) events), plus a 103% climate change allowance on the 1%AEP event in
accordance with the Till Management Catchment peak river flow allowances. Our approach means all the required
model input data are already available at zero cost. For added value, we will run the Qos, Qs0, and Qa0 ‘habitat’ flows
for the baseline and the design, since Froude number can be used to map and quantify biotopes (pool, glide, run,
riffle, rapid) and thereby measure habitat benefits.

Important ecological benefits will be generated from restoration of physical and physico-chemical habitats, the latter
by enabling sequestration of sediment and associated substances to the floodplain. We will undertake desk-based
ecological surveys for Protected & Notable species and habitats and INNS, and provide a fish rescue methodology,
understanding from the brief that the parallel EU LIFE WADER project includes specialist monitoring and ecological
surveys required through planning, and this commission will be able to make use of those surveys. Our Ecological
Impact Assessment will be augmented with biotope mapping for added value, and BNG assessment including MoRPh
Aquatic BNG. Our archaeological assessment will be desk based, and we will consult the County Archaeologist for
pre-app advice. We have allowed for data costs from LERC and Northumberland Historic Environment Record.

For transparency, please note that desk assessments and pre-app may identify requirements for field surveys, impact
assessments and mitigation, and documents for planning, that we are not able to anticipate or cost at this stage, and
if this is the case we would discuss options and additional fees with the Client. We have included time for pre-app
consultation ahead of planning submission in Phase 2, so Phase 1 includes formal scoping process for EIA with
allowance for two Teams meetings with NCC and the Client. Pre-app and scoping will define the exact requirements
for planning submission, and we have listed the planning documents included in our price in Phase 2 below.

Our design will be justified with detailed descriptions of the proposals, including drawings and specifications, bill of
quantities and detailed project costs and where spoil will be disposed / re-purposed. The design justification will
include identification and mitigation of any risks, including buildability, stability/robustness, and risks and/or benefits
to infrastructure, land management, and ecology. Detailed construction cost estimates will be based on an activity
schedule with key quantities as conventional for this type of environmental contract (as opposed to a CESMM4 bill of
quantities used for built infrastructure), and will include an estimate of labour time, site compound requirements,
temporary works, reinstatement etc, and any assumptions / allowances. We will use our significant construction
delivery experience to inform these costings.

We will continually work closely with the TRRS and the Estate, but a key milestone will be to arrange a site meeting
for AECOM to present the design to the partners and any other stakeholders TRRS and the Estate wish to invite. We
will use this meeting to summarise the outline design and the assessment work described above and agree details
before progressing to detailed design. AECOM will prepare a presentation and circulate this before the meeting. In
our experience there is considerable value in presentations and site walkovers that allow stakeholders to better
appreciate local issues and constraints and to visualise potential opportunities, and for them to raise any questions
that need to be incorporated into planning submissions and construction designs.
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