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DRAWINGS
DRAWING MWP00494AE-70 – Portworthy Compensation Channel Design
1.0
INTRODUCTION
Wolf Minerals Ltd. proposes to develop a tungsten mine at Hemerdon, near Plymouth, which comprises an open pit mine development including a Mine Waste Facility (MWF) and a raw water storage pond (Tory Pond). Wolf Minerals have planning permission for the mine and are currently in the process of obtaining a permit from the Environment Agency (EA) in order to allow them to develop the project.
SLR Consulting Limited (SLR) was appointed by Wolf Minerals to contribute to designing a compensation channel, known as the Portworthy Compensation Channel, which is to be created to the south of the new Portworthy Road.
This report has been prepared as part of this submission to the EA for an nvironmental permit for the proposed facility.
2.0
CONCEPT
An un-named stream (hereafter referred to as the ‘Hooksburry Stream’) rises from numerous springs and seepage zones on Crownhill Down to the west of the B3417 along a line of historic tin stream-working. The linear mosaic of small wetland habitats is diverse consisting of narrow deeply incised channels formed where the hillside gradient becomes steeper (Plate 1) widening out into broader slow flowing sections (Plate 2). The wetland becomes a single watercourse within Lower Hooksburry Wood before merging with the Tory Brook within Newnham Park. This stream will be lost to the MWF.
Plate 1. Hooksburry stream below the B3417.
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Streams are physically heterogeneous with fluxes of energy, water and materials that occur throughout a given stream corridor system creating a dynamic and complex three- dimensional (length, width, depth) mosaic of different habitats and physical features, changing through time e.g. through periods of flood and drought. Therefore, where provision is made for a compensatory channel, the diversity of elements previously mentioned are incorporated into the design process.
The Portworthy Channel is intended to compensate for the loss of the Hooksburry Stream. It is not intended to replicate the stream but rather to provide a linear wetland feature which provides opportunities for a diversity of riparian and aquatic flora and fauna to flourish, many of which are likely to occur within the Hooksburry Stream system. The compensation channel will be fed via a sediment pond to the east which in turn will be rainwater fed.
Plate 2. Hooksburry stream below the B3417 showing widened channel point.
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3.0
DESIGN
In order to increase the potential ecological value of the compensatory channel the proposed design incorporates features similar to those found along the Hooksburry Stream (see Drawing MWP00494AE-70 for channel design). The design allows for stretches of narrow channel along steeper gradients where water flow will be elevated, a series of flow velocity control structures consisting of stone gabions, widened channel sections cutting across zones of low gradient and a large pond. The pond, and two of the channel pool areas, will  be excavated to a greater depth to allow retention of water during dry spells.
The stone gabions will consist of variable sized local stone set across the channel. This will create conditions of varied flow rate, duplicating conditions found within naturally eroding moorland stream systems. A series of four gabions will be included within the upper reaches of the channel each incorporating widened sections of channel to create deeper pool areas behind the gabions (Figure 1). The pools will not be the same size or depth. Below the tier  of gabions the channel course will meander northwest towards a large pond after which the channel flows down, and into, Tory Brook.
Figure 1. Long section showing proposed gabion flow velocity control structure with pool.
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Plate 3 is included to illustrate the typical structure of a newly created compensatory channel (with stone gabion to the foreground). Shallow meandering banks will encourage wider transitional zones of riparian vegetation to establish between the water channel and terrestrial habitats. A variety of boulders and medium-sized zones within the channel will provide opportunities for a wider range of invertebrates and lower plants. The average water depth of the channel will be c.10 cm. The depth of the channel will however be increased, and the width decreased, where faster flow is to be encouraged.
Plate 3. Example of a compensatory channel that has just been completed.
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The colonisation of the channel, pools and pond will be primarily through natural colonisation. No vegetative material is to be introduced to the system from outwith the Crownhill site to reduce the potential for exotic species entering the channel.
The potential for translocating sediments and vegetation from the upper reaches of the Hooksburry Stream (such as the stretch of stream shown in Plate 2) will be investigated. Where it is deemed appropriate, and/or feasible, translocation of material will be undertaken to ‘kick-start’ some of the pool and pond habitats along the Portworthy compensatory channel.
4.0
CLOSURE
This report has been prepared by SLR Consulting Limited with all reasonable skill, care and diligence, and taking account of the manpower and resources devoted to it by agreement with the client. Information reported herein is based on the interpretation of data collected and has been accepted in good faith as being accurate and valid.
This report is for the exclusive use of Wolf Minerals; no warranties or guarantees are expressed or should be inferred by any third parties. This report may not be relied upon by other parties without written consent from SLR.
SLR disclaims any responsibility to the client and others in respect of any matters outside the agreed scope of the work.
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