
 

 

 

 

 

 

 

 

APPENDIX E 

Option SL3 Supporting Information 
- Self Regulating Tidal Flaps and Gates - Extract from Elver and Eel Passes, A manual 
for the design and implementation of passage solutions at weirs, tidal gates and sluices, A.A. 
Taylor, HO Fisheries, published by The Environment Agency, 01 February 2011.  
Available from: http://publications.environment-agency.gov.uk 
 
- Dredging Brooklands lake - options memo 
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Memorandum 

Date 29 February 2012 

To Tom Wharf 

From Mark Goldberg 

CC Charlotte Hitchins, Ifeyinwa Madueke  

Subject Options for Dredging Brooklands Lake – Initial Findings 

 
Introduction 
Information available to date has suggested that a layer of contaminated silt is present within 
Brooklands Lake which has the potential to be one of the causes of the “bad” ecological status 
of the lowest reaches of the Teville Stream.  It is therefore proposed that dredging the lake will 
help to achieve WFD objectives. 
 
 
Background Information 
Chemical testing of 10 silt samples from the lake was undertaken as part of an investigation into 
the quantity and quality of the silt within the lake by PHB Contractors Ltd in February 2011.  
Their assessment of the samples indicated that ‘generally the silts contained within the lake 
would be classed as hazardous if removed to landfill for disposal purposes’.  Chemical testing of 
a sample of silt upstream of Brooklands Lake was also undertaken in February 2011 by the EA.  
Analysis of results by the analytical laboratory also indicated that the sample would be classed 
as hazardous waste. 
 
A review of these results by Jacobs has been undertaken utilising the Hazwasteonline 
application for determination of hazardousness, a copy of which is attached to this memo.  This 
indicates that 9 out of the 10 samples taken by PHB Contractors Ltd would be classed as non 
hazardous1 with only sample 3 breaching the hazardous thresholds for total PAH.  The single 
sample taken by the EA was classed as hazardous due to total PAH concentrations.  It should 
be noted that the hazardous property associated with elevated PAH concentrations is 
ecotoxicity. 
 
Based upon this the majority of the silt within the lake is likely to be considered as non 
hazardous waste upon dredging.   
 
Further chemical testing of the silt and the water quality of the lake is strongly recommended to 
confirm this assessment, as this will have significant implications on the costs and overall 
feasibility of this option.  Additional baseline information concerning the current ecological status 
                                                
1 It should be noted that, for samples 3, 9, 12, 20, 35, 43 and 56, the assessment of zinc using the worst 
case compound of zinc chromate triggers a hazardous waste classification due to carcinogenicity.  
However, a review of the chemical data indicates that insufficient chromium is present within these 
samples to form zinc chromate at concentrations in excess of the trigger concentration for hazardous 
properties through carcinogenicity and hence the worst case compound that could feasibly be present 
within the soils is considered to be zinc sulphate.   Zinc sulphate does not have carcinogenic properties 
and accordingly the concentrations of zinc sulphate present do not trigger a hazardous classification for 
any of the relevant risk phases.  
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of the lake i.e. results of invertebrate surveys, is also required in order to assess the need for 
dredging the lake. 
 
An estimate of the quantity of silt present within the lake was made by PHB Contractors Ltd in 
February 2011 as part of a survey of the lake.  They estimated that 9,960m3 wet volume of silt is 
contained within the lake.  Based upon this a total of 10,000m3 of silt has been used in this 
assessment. 
 
In the absence of further data and for the purposes of providing a “ball park” cost estimation of 
this option it has been assumed that 65% of the silt (6,500m3) to be removed will be classed as 
non hazardous waste with the remainder (3,500m3) considered to be hazardous waste.  This 
has been based upon an area from the inlet to the first island with the reported maximum silt 
thickness of 0.8m.  As stated above, it is recommended that further chemical testing of the silt is 
carried out to refine the area and hence volume of hazardous silt as uncertainties or variations in 
hazardous silt quantities will have a significant impact upon scheme costings. 
 
 
Dredging and Dewatering Options 
To reduce costs and facilitate handling of the silt, dewatering of the material on site is 
recommended.  Liquid wastes can no longer be landfilled.  Traditional methods of dredging 
include pumping the silt slurry/sludge to purpose built settlement lagoons.  An alternative 
method is using geotextile dewatering tubes, otherwise known as geotubes.  Compared to 
traditional methods the use of geotubes to dewater high water content silts is reported to be 
quicker, easier to construct, require less space as tubes can be stacked, lower cost and lower 
environmental impacts.  For these reasons geotubes have been chosen as the preferred 
method for dewatering. 
 
The porosity of the silt as it current sits in the bottom of the lake is likely to be between 0.3 and 
0.2 (based upon assumed porosity of a silty sand of 0.3 and a silt of 0.2).  Although the volume 
will increase significantly during the dredging operation as the silt is agitated and hence goes 
into suspension, it is considered that it will return to this original state fairly quickly.  If a water 
removal efficiency of 80% is assumed (up to 90% efficiency reported on contractors website) 
then between approximately 7,500m3 and 8,500m3 of silt is likely to require disposal.  Applying 
the 65:35 non hazardous to hazardous split described above, this is likely to comprise 
approximately 2,500-3,000m3 hazardous waste and 5,000-5,500m3 non hazardous waste.  The 
geotubes are typically filled to approximately 80%, which would result in approximately thirty 
eight to forty two 33mx7m (standard large tube size) geotubes required.  Depending upon the 
available space, this process is likely to take a number of weeks/months before the silt is dry 
enough to handle as a solid.   
 
Water removed from the silt may be returned to the lake following treatment of the effluent.  
Depending upon the nature and mobility of the contaminants and the effluent this may require a 
baffled oil water separator and possibly secondary methods of treatment such as a sand filter or 
activated carbon.  However, this is heavily reliant upon chemical analysis of the water, its silt 
content and the leachability of the contaminants.  It is also likely to require a discharge consent 
to be obtained from the Environment Agency.  Another option may be to discharge the water to 
sewer where it is likely that there will be less stringent standards imposed and hence a reduced 
effluent treatment train could be used.  Chemical testing of the water within the silt is 
recommended to refine this aspect and help identify the need for any treatment of the water. 
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Dewatering of the silt will not reduce the contamination; however, the geotubes may be used to 
contain the contaminated silt whilst treatment, such as bioremediation, could be applied 
depending upon the nature of the contamination.  It is likely that an environmental permit for a 
mobile treatment plant will be required for this process. 
 
 
Re-use / Disposal Options 
Depending upon the success of any treatment during the dewatering process some of the 
material may still be classed as hazardous waste.  If this is the case then the most feasible 
option is likely to be disposal to landfill as hazardous waste cannot be reused on site without 
further treatment to reduce its hazardousness.  All waste must be treated before it can be sent 
to landfill.  Dewatering of the silt to facilitate its handling, reduce the volume of waste to be sent 
for landfill and potentially reduce the hazardousness of the silt will meet this requirement.   
 
The potential for any non hazardous waste to be reused on site needs to be assessed using a 
risk based approach which looks at both the risk to human health and risk to the ecology of the 
area.  An initial screening exercise has been undertaken by Jacobs to this effect, a copy of 
which is attached to this memo. 
 
The significance of the analytical results in the context of risk to human health, have been 
assessed by comparison with generic assessment criteria (GACs) developed using the 
Environment Agency / DEFRA Contaminated Land Exposure Assessment (CLEA) model.  
These include Soil Guideline Values (SGVs) published by the EA / DEFRA and Generic 
Assessment Criteria calculated using the CLEA methodology and published by authoritative 
sources (LQM / CIEH 2nd Edition July 2009 and EIC/ AGS/ CL:AIRE GACs December 2009).  It 
should be noted that, while the LQM/ CIEH and EIC / AGS / CL:AIRE GACs have been 
developed in accordance with the CLEA guidance, it is possible that policy decisions may be 
taken in development of the formal EA / DEFRA SGVs resulting in significant differences 
between the GACs and future SGVs.  It is also important to note that the SGVs and GACs are 
used here as generic screening criteria.  Exceedance of the SGV or GAC does not mean that 
there is a significant possibility of significant harm to end-users, but that further assessment is 
required.   
 
A land use of residential without garden has been considered the most appropriate based upon 
the use of the area as public open space.  This indicates that of the nine samples deemed to be 
non hazardous, three would not be suitable for reuse due to exceedances of benzo(a)pyrene 
(samples 12 and 23) and lead (sample 46).   
 
The potential risk to biodiversity has been initially been assessed through comparison of results 
with Environment Agency Ecological Risk Assessment Soil Screening Values (ERA SSVs).  
ERA SSVs are concentrations of chemical substances found in soils below which there are not 
expected to be any adverse effects on wildlife such as birds, mammals, plants and soil 
invertebrates, or on the microbial functioning of soils.  While they were developed specifically for 
assessing impact on specified receptors such as SSSIs, nature reserves and special areas of 
conservation, they are used in this assessment to provide the most conservative screening 
scenario. 
 
If ERA SSVs are not available for particular determinands then the more conservative US 
Environmental Protection Agency (EPA) Ecological Soil Screening Levels (Eco-SSLs) have 
been consulted.  Eco-SSLs are concentrations of contaminants in soil that are protective of 
ecological receptors that commonly come into contact with and/or consume biota that live in or 
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on soil.  They are derived separately for four groups of ecological receptors: plants, soil 
invertebrates, birds and mammals.  Where more than one of the four groups has been derived 
for a given determinand, the lowest level is used in this assessment to ensure protection to all 
ecological receptors.   
 
This indicates that none of the samples would be suitable for reuse due to exceedances of one 
or more metals and / or concentrations of benzo(a)pyrene. 
 
Based upon this assessment none of the silt dredged from the lake is likely to be suitable for 
direct reuse on site and hence, as stated above it is estimated that approximately 7,500m3 and 
8,500m3 of dried silt is likely to require further treatment or disposal.   
 
 
Conclusions and Recommendations 
The chemical testing to date suggests that silt present within Brooklands Lake is contaminated 
to varying degrees but that it all has the potential to impact upon the ecology/biodiversity of the 
area. 
 
Based on the results so far, the waste classification of the silt would approximate to a hazardous 
to non-hazardous waste ratio of 35:65.  Volumes of the silt can be reduced and handling 
facilitated by dewatering to between 7,500m3 and 8,500m3. 
 
It is strongly recommended that additional silt sampling along with chemical and geotechnical 
testing is undertaken to confirm this assessment and refine the categorisation of the silt in terms 
of contamination and hence re-use/disposal options. 
 
 
Kind regards, 
 

 
 
Mark Goldberg 


