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Introduction

This Technical Annex is to be reviewed by Andy Bradbury, New Forest District Council, in the
light of his work on sediment sources for a _forthcoming technical paper.

One of the main constraints for the implementation of the Shoreline Management
Policies for Poole Bay identified in the SMP, in particular the Poole-Bournemouth-
Southbourne frontage ( Management Unit PBY1) and Swanage Bay (Management

Unit SWAD3) is the availability of fine-medium sand beach recharge materials.

In this annex, the following definitions are used, in accordance with British

Standard sieve sizes:

. Shingle (Gravel) 2 — 60mm

o Coarse Sand 0.6 — 2mm

. Medium Sand 0.212 — 0.6mm

° Fine Sand 0.063 — 0.212mm
Existing Beaches

Poole-Bonrnemouth-Sonthbonrne (Management Unit PBY1)

The existing beach is broadly described as “sand” from Sandbanks to
Southbourne, and “sand and shingle” from Southbourne to Solent Beach and
“shingle” from Solent Beach to Hengistbury Head. A considerable database of
particle size distribution records is held by Bournemouth Borough Council (BBC)
and was made available to Halcrow. Typical beach particle size distribution curves

are provided in Figures 1.1a & b and the sample locations are shown in Figure

1.2.

There are considerable amenity and landscape reasons for continuing to use sand

for beach recharge, rather than coarser sediments such as shingle.

Swanage (Management Unit SW.A3)

The existing beach is predominantly “sand” at the southern end (between the
Mowlem and Ulwell Stream Outfall) with a mixed “sand and shingle” beach to the
north. Beach particle size distribution curves are provided in Figures 1.3 and the

sample locations are shown in Figure 1.4.
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Marine Sources

Sources of Material used for Previous Beach Recharge Campaigns

2.1
There have been five previous beach recharge campaigns within the Strategy area,
four implemented by Bournemouth Borough Council and one by Borough of
Poole, the sources of which are noted in Table 2.1. The locations of the recharge
are shown in Figure 2.1.
Campaign | Year | Volume Placed |Volume Dredged Source Method
. . . Material dumped at
licensed dredging site
84,500m3 Mean Low Water
BIS1 1970 90,000m3 (Pot Bank, nr
dumped at MLW 1.8km west of
Needles) .
Bournemouth Pier
dredging and
. L dumping, double-
BIS2 1974/5 654,000 m3 1,403,500m3 licensed dredging site )
handling and pump
ashore
. . dredging and
HHSBR 1988/89 148,686m? 167,063m3 licensed dredging site ‘
pumping ashore
Swash Channel dredging and
BIS3 1988-90 998,730m3 1,118,100m?3 . i
(deepening) pumping ashore
Swash Channel dredging and
- 2003 ¢105,000m3 126,003m?3 i ;
(maintenance) pumping ashore
Table 2.1 Details of Previous Beach Recharge Campaigns
Source of information:
Bournemontl Beach Monitoring Report, 29 Nov 2001
Borongh of Poole — personal communication — March 2003
2.2 Sites that have been Dredged Previously
221 Excisting Licensed Dredging Sites

The licensed dredging sites on the south coast of England are shown in Figure

2.2, which is based on a plan from the Crown Estates website

www.crownestate.co.uk/estates/marine/area maps2001/area e.shtml. Halcrow

has discussed the sites with three dredging contractors, who have provided details

of the availability and suitability of sediment.
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Since the sites have been developed to provide aggregates for the terrestrial
construction industry (principally roadstone and concrete aggregates) there are
considerable quantities (of the order of 10-100Mm?) of shingle within an economic
distance of the Strategy area. There are however 2 sites that have been identified
that may be capable of providing finer materials, on the basis of vibro-core

recovery samples:

e A site to the south west of the Isle of Wight contains an area of sediment
that might be screened to produce material of median diameter Dso =

0.4mm

e A site to the south east of the Isle of Wight contains an area of sediment
of median diameter Dso = 0.2mm, but this area is currently out of

production by agreement with fisheries.

The volumes of suitable materials at these two sites have not been established to

date.

222 Swash Channel
The beach recharge for the most recent scheme at Bournemouth (BIS3 — 1989/90)
was obtained by dredging of the main entrance channel of Poole Harbour. A
volume of 1,118,100m? was dredged at this time. Since 1989/90 the channel
depth has been maintained through maintenance dredging, typically on a bi-annual

basis. The volume of sediment that is removed every 2 years is of the order of
100,000m?.

In March 2003, a volume of 110,000m? was dredged in the course of maintenance
of the Swash Channel (outside Poole Harbour) and Middle Ship Channel (within
Poole Harbour) and placed on the Borough of Poole frontage at Sandbanks
(Figures 2.3 & 2.4). Volumes in excess of 100,000m?> every 2 years could only be
obtained from this source, if further capital dredging of the Swash Channel were to
be carried out which would require considerable further investigations to obtain
approvals. As a preliminary investigation of the effect of such dredging on the
seabed response, tidal current and wave modelling was carried out by HR
Wallingford as part of this Strategy Study, and is reported in HR Wallingford
(2003).
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Figure 2.4 Recharge of the Beach at Sandbanks (showing dredger at the
discharge point in the background)
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() Ground Investigation of the Swash Channel

As part of this Strategy Study, sampling of seabed sediments from the Swash
Channel was carried out on Friday 17 May 2002, using the grab dredger CH Horn
provided by Poole Harbour Commissioners. Whilst the Swash Channel has been
dredged since this time, the information confirmed the graduation of sediment
sizes from coarse to fine at three ebb delta deposits within the channel. In
combination with future surveys of bathymetric level, the data can be used to in
advance of future recharge campaigns to judge the quality (in addition to the
quantity) of the material likely to be available.

A plan of the sediment locations is shown in Figure 2.5.

The samples listed in Table 2.1 were recovered and taken to ACS Testing,
Wareham for analysis. All of the samples were tested for particle size distribution.
On recovery, samples 3, 7, 32 & 35 were seen to be high in (large) shell content
and were selected for visual inspection of shell content.  The (ground) shell
content of fine/med sediments could not be checked in this way and there was
concern that testing by acid dissolution of organic content would also dissolve
silica from the samples. Instead the question of (ground) shell content was
addressed by testing samples 18 & 22 for particle density. For comparison,
samples 32 & 35 were tested for particle density — these samples contained
predominantly coarse sediments and so the (ground) shell content could be

assumed to be negligible.

C:\Documents and Settings\BanyardLS\Desktop\9 - Sources of Beach Recharge\other versions\TECHNICAL ANNEX - Sources of Beach Recharge Material.doc



Location Time Photo Notes Tests

/ Sample Frame Required®

Number

1 0937 15 & 16 sand to cobbles, but predominantly shingle; PSD
shells; no clay

2 0944 17 sand to cobbles, but predominantly shingle; PSD
shells; no clay

3 0951 18 sand to cobbles, but predominantly shingle; PSD, SC
shells; no clay

4 0956 19 sand to medium shingle, shells; no clay PSD

5 1004 20 sand to shingle, shells PSD

6 1011 21 fine-medium sand; some shingle, shells PSD

7 1014 22 medium sand to coarse shingle, shells PSD, SC

8 1022 23 & 24 medium sand to coarse shingle, patch of red PSD
staining

9 1034 25 fine sand to medium shingle, black below PSD
surface, few shells

38 1040 26 fine to medium sand, few shingle PSD

10 1047 1 fine sand to shingle PSD

11 1053 2 fine to coarse sand, black at 200mm depth PSD

12 1100 3&4 fine to medium sand PSD

44 1106 5&06 fine sand PSD

13 1112 7 fine to coarse sand, some shingle PSD

14 1118 8 fine sand to medium shingle PSD

15 1121 9 shingle PSD

41 1126 10 fine to medium sand, few shingle PSD

40 1131 11 & 12 fine to medium sand, shingle at depth PSD

16 1137 13 fine to medium sand PSD

17 1143 14 & 15 fine to medium sand, shells PSD

18 1145 16 & 17 fine to medium sand PSD, PD

19 1148 19 fine to medium sand PSD

20 1152 20 fine sand PSD

45 1214 21 fine sand PSD

21 1217 22 fine sand, few shingle PSD

22 1221 23 fine sand PSD, PD

23 1226 24 & 25 fine sand PSD

24 1228 26 fine sand PSD

Table 2.1 Grab Samples Recovered from Swash Channel
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Location Time Photo Notes Tests
/ Sample Frame Required®
Number
42 1233 27 & 28(?) fine sand, black at 30mm depth PSD
25 1240 29 fine sand PSD
43 1246 30 fine sand PSD
26 1250 @ 31 fine sand PSD
27 1255 @ 32 fine sand PSD
28 1300 @ 33 fine sand PSD
46 1302 34 -@ PSD
39 1320 @ card marked -@ PSD
“ng»
29 1325 @ -@ -@ PSD
30 1330 @ -0 ) PSD
31 1335 @ -@ -@ PSD
32 1340 @ -@ -@ PSD, PD, SC
33 1345 @ -@ e PSD
34 1350 @ -@ -@ PSD
35 1355 @ -@ -@ PSD, PD. SC
36 1400 @ -@ -@ PSD

Table 2.1 Grab Samples Recovered from Swash Channel

2.3
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Notes:

(1) PSD - test required: Particle Size Distribution, Dry Sieved

(1) PD - test required: Particle Density

(1)  SC - test required: Shell Content

(2) heavy rain prevented recording of information — times are estimated

Sites that have not been Dredged Previously
There are various deposits of sediment in Poole Bay that would provide sediment

of a suitable grading for the purpose of beach recharge.

In particular, Dolphin Sand, which lies at 10mCD and about 5km south of
Hengistbury Head would be expected to provide suitable sediment. When
considering the sediment processes of Poole and Christchurch Bays as a single
entity, dredging from this location would result in the least impact on sediment

supply of all sites within the bay.

Dolphin Sand is the last accumulation of sediment on an established sediment

pathway around Poole and Christchurch Bays, as described in the Shoreline




Doc No Rev: Date: May 2003

Management Plan (Halcrow, 1999). The pathways of net drift runs along the
beaches of Bournemouth, Southbourne, Solent Beach, around Hengistbury Head
to the beaches of Christchurch Bay to Milford and Hurst Spit, from which point
sediment tends to be washed seawards to the Shingles Bank, Dolphin Bank and
then Dolphin Sand. From here the predominant movement of sediment under
tidal currents is to the south-west towards Purbeck and then southwards passing
out into the English Channel. Once the sediment passes southwards of Dutlston
Head and falls below the 50mCD contour, it is unlikely to be transported back. It
will accumulate and consolidate on the bed of the English Channel. Removal of
sediment from Dolphin Sand and placement on Sandbanks-Solent Beach would

effectively be recycling material on a bay-wide basis.

On the sole basis of coastal processes, Dolphin Sand would be the more obvious
location from which to obtain suitable recharge materials. The Discussion of
Coastal Strategies (Halcrow, 2000) that preceded this Strategy identified the need
to model the impact of the removal of sediment from Dolphin Sand. However, it
was subsequently found through discussion with dredging companies that an
existing application for the licensing of part of the site for dredging of marine
aggregates had already been made to the Crown Estate several years ago. The
application has been the subject of concern from fisheries and will take several

more years before a decision is made.

It is not reasonable to rely on the acceptance of the licence application for future
provision of beach recharge materials, but it is also not considered worthwhile for
the local authorities to pursue further studies (ground investigation, computer

modelling etc) towards a separate application at this stage.
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Alternative Sources

In view of the considerable demand for beach recharge materials for the Strategy
area (and adjacent areas) it is unlikely that any source other than marine dredged
aggregates will be available and readily transported in sufficient quantities.
However, at a small scale, other sources of materials might be considered, in

particular the use of recycled glass.

Recycled Glass
Since glass is fabricated from silica, there is no technical reason why crushed,
tumbled, washed and screened glass cannot be used as beach fill. Glass can be

treated to create a product as fine as beach sand.

A number of enquiries were made specifically for this study to aggregate
companies, recycling organisations and other sources of information. Edge et al
(2002) presented a paper at the International Conference on Coastal Engineering,
but had not been able to identify any examples where the material had been used

specifically for recharge.

The recycled materials department of the aggregates company RMC considered
that the volumes of recycled glass that would be economically available would be
small compared to the volumes required. In addition, there would be public and
media concerns regarding the use of recycled materials regardless of the actual risk,
which was considered to be minimal. As an alternative, RMC suggested the use of

china clay sand.

More detailed information was found for two locations in the USA, namely, Fort
Bragg, California and Moonlight Beach, Encinitas, as described in the following

sections.

Fort Bragg

One of the few examples of glass beaches is at Fort Bragg, California. The
relevance of this site to Poole Bay is limited, however, since (a) the glass has been
released onto the beach from an adjacent public dump and (b) the glass is of gravel
size and retains the colours of the original glass receptacles. A brief description of

the site is available at www.fortbragg.com/glass beach/ and Figures 3.1 and

Figure 3.2 show the site and the glass pebbles.
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Encinitas Beach

City of Encinitas provided a copy of their consultant’s report Woodward-Clyde
(1993) regarding the historical proposal to recharge Moonlight Beach with
15,000m3/yr of glass cullet.

The report includes commentary on the cullet market (typical prices, supply and
transportation) in California, but in addition highlights a number of technical and

environmental issues to be considered.

Issues Relating to the Use of Recycled Glass
If the use of recycled glass is to be pursued, it is recommended that the following

matters be addressed either through further research:

chemical content - naturally occurring quartz sand and glass are both
principally comprise silicon dioxide (SiO2)

durability - glass is less durable than quartz sand, slightly more reactive and
subject to corrosion - this will affect the rate at which the materials abrade
under wave action

specific gravity - the range of specific gravity quoted in Woodward-Clyde
(1993) is s=2.5-2.8 compared to s=2.7 for quartz sand - this will affect the
susceptibility to movement under wave action

sharpness - suitable sized, rounded particles can be produced through a
combination of screening, tumbling, crushing, grinding and/or heat
treatment - the specification of the processing will need to be adjusted to
obtain the correct particle grading and mitigate the risk of public injury
alien materials - the process required to produce a suitable grading, in
particular screening of cullet, can be used to remove non-glass materials
such as paper, rock and metal fragments - the specification of the
processing will need to be adjusted to achieve an acceptably low
occurrence of such materials to avoid hazards to health, safety and to
improve the aesthetic qualities of the material

thermal response - the thermal conductivity (susceptibility to heating) of glass
may be higher than quartz sand - this could be of concern to beach
visitors on a few particularly hot days

aesthetics - the appearance of the cullet can be adjusted by use of different
colours of glass - the visual appearance of the material on the beach will
be a major factor in the public acceptance (or otherwise) of the use of

cullet

10
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. fine particulates - the possibility of injury to the public through inhalation of
fine crystalline silica particulates would need to be investigated

° name/ image — the names “ground glass”, “cullet” and similar are likely to
create an immediate negative public perception of the use of the material,
irrespective of other factors — a re-branding or similar public relations
exercise might be necessary to improve the public perception

. market/ supply — the availability and cost of cullet will depend on the supply
from the recycling industry which in turn may be reliant on government

subsidy/tax regime.

Photograph from: www.fortbragg.com/glass beach

Figure 3.1 Fort Bragg Glass Beach

Doc No Rev: Date: May 2003 11
C:\Documents and Settings\BanyardLS\Desktop\9 - Sources of Beach Recharge\other versions\TECHNICAL ANNEX - Sources of Beach Recharge Material.doc


http://www.fortbragg.com/glass_beach/

Photograph from: www.fortbragg.com/glass beach

Figure 3.2 Glass Pebbles on Fort Bragg Beach
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