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Environment Agency  Your Ref:  AN/2012/113982/01-L12


Waterside House

Waterside North  Our Ref:  RC.LH.A.L12-0659

Lincoln  LN2  5HA

  Date:  21
st
 November 2012


For the attention of Annette Hewitson








Dear Sir



RESPONSES TO EA LETTER OF 9
TH
 NOVEMBER 2012




I refer to your letter of 9
th
 November and would respond as follows:-


1.0
 EX7.8 Dredging Strategy


Noted.


2.0
 EX8.7A Modelling of the Final Quay Design


2.1
 The Applicant notes the EA’s recommendations for monitoring, and with sight of them


has prepared a monitoring proposal which is currently the subject of discussion.  The

monitoring which is ultimately agreed will be set out in the EMMP’s; the Applicant


undertakes to implement the EMMP’s as finally agreed.


2.2 & 2.3  


  There is an error in the text in 3.3.4 of EX8.7A: the value should be 0.0005m (0.5mm)

and not 0.005m (5mm). The correct value of 0.0005m is shown in the appropriate

figure (Figure 3-18). As stated the model uncertainty is +/-0.01m, which means that

any  change  to  water  levels  within  this  range  predicted  by  the  model  is


indistinguishable from model noise. The model therefore predicts negligible change in

water levels.


2.4   The assessment was performed for an incident wave height of 1m. As stated, the


return period of this wave height is estimated to be approximately 1 month.


2.5   The modelling assessment includes the MR site at a level of +2.2mOD which over


estimates the effects of the RTE element of the site as the tidal prism in this part of

the site will be less than if full MR were undertaken over the whole site.   As clarified

above, the impacts to water level of the compensation site represented in this manner


are predicted by the model to be negligible.


3.0
 EX8.12A Water Framework Directive Assessment


3.1-3.19  

A  revised  WFD  Assessment  was  circulated  on  19th  November  to  address  all  the


comments you have provided in paras 3.1 to 3.19 – you have since provided further

comments  on  this  report,  which  are  addressed  in  the  version  circulated  on  21st

November.  We have reviewed the record of consultation relating to the submission of

the WFD Assessments for the project, and copies of all relevant correspondence are


included in Annex 1 to this letter, together with a summary schedule.




  cont./… 





Environment Agency  Your Ref:  AN/2012/113982/01-L12

Waterside House

Waterside North  Our Ref:  RC.LH.A.L12-0659

Lincoln  LN2  5HA

  Date:  21
st
 November 2012





2




We note that the WFD Assessment was in fact signed off before submission, and this

was confirmed by the EA in its Relevant Representation to the Planning Inspectorate,

which sought only an additional WFD Assessment concerning the North Bank.  Since


then, however, the EA has asked for a further project-wide WFD Assessment to be

undertaken.  Commentary from the EA has been received in several stages.  We must

note that progress has not been helped by the changing advice we have received from


the EA post-application.


4.0
 EX10.8 Disposal Site Characterisation and Impact Assessment


4.2, 4.3 & 4.4

Changes to the assessment of the dispersion of gravel from disposal site HU080 have

been made (set out in EX10.8a, included as Annex 2 to this letter – this is the report


which  was  circulated  by  Richard  Cram  on  15
th
  November,  with  the  issue  dates

updated).    The  gravel  is  assessed  to  disperse  more  slowly  than  predicted  by  the

modelling.  It is also noted that the model results are averaged over 250m by 250m


cells and hence an average layer of 8mm over a 250m by 250m cell represents a

gravel volume of 500m
3
.  If this gravel were mixed into an active transport layer of

thickness 100mm of sandy material it would imply an 8% gravel content in such a

layer.   If the gravel were dispersed to a  more stable area  of mixed material the


additional gravel could be considered as a layer of gravel – but noting that some gravel

particles could be larger than 8mm in size.


5.0
 EX10.9 Environmental Management and Monitoring Plan – Marine Works


Please see the revised Marine Works EMMP provided to the Planning Inspectorate as


part of the Summary of Case submitted on 20
th
 November 2012.


6.0
 EX28.3, Part 1 Non technical Summary


6.1  In para 6.2.31 of EX28.3, Part 4 it is stated that the two wind powered pumps will

each be 5m in diameter and stand 8-10m in height and have an output of 5m head.


7.0
 EX28.3, Part 2 Baseline of North Killingholme Foreshore


7.1, 7.2, & 7.3   

  EX11.24, paragraphs 10-16 provide our prediction of habitat loss due to SLR within the


footprint of the quay which has been calculated on a pro-rata approach to be 4.32 ha.


This is calculated using Table 5.1 of the CHAMP which gives the intertidal area of the

Middle Estuary as 2565 ha, so the 31.5 ha of direct loss due to AMEP represents 1.23

% of the Middle Estuary intertidal resource. Table 5.2 of the CHAMP states that 360 ha

of intertidal area will be lost in the middle Estuary between 2000 and 2050, and 1.2%


of that is 4.32 ha


  This is based on the CHAMP as it is currently published. You have advised in your


representations that EA current estimate of loss is 4.8 ha +/-1.8 ha as monitoring

information has led to revised assessments of both sea level rise and the location of

the losses. However the figure of 4.32 lies comfortably within the current projected

range of 3 - 6.6 ha.


  On that basis we have stated that the 4.32 ha of loss remains a robust and reasonable

assessment.
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8.0
 EX28.3, Part 3 Development and Operation of the Intertidal Habitat Site


8.1  At the time of Detailed Design the risks of embankment and toe erosion from waves or

currents will be reviewed.  The strength of erosion protection required will depend on


the anticipated exposure of these embankments and will be designed accordingly.  We

would seek to work with the EA officers to develop a solution that balances risks and

cost in the same way as their own embankment design.


8.2  The volumes stored in each RTE field are 18,000 m
3
 per 100mm of storage.  This is in

excess of the new reservoir volume limit (10,000 m
3
) and around 150mm depth of

storage would exceed the current reservoir volume limit of 25,000 m
3
.   These fields


have the potential to store water more than 150 mm above the surrounding ground

(2.5mAOD)  outside  the  Compensation  Site  and  so  we  expect  them  to  qualify  as

reservoirs on the basis of their potential to store water.  The issue is whether these


storage areas should be classified as reservoirs noting that for the most of their length

any failure would lead to a discharge of water into the sea.  Note that only the two

most  northern  fields  actually  have  a  boundary  with  the  main  flood  defence

embankment that protects the surrounding land.  All embankments around the other


two fields separate the fields from tidal waters.


8.3  Noted.  Please see responses to section 17.


8.4  We note the concerns about the fate of eroded material from Cherry Cobb Sands Creek

and its potential to be deposited in an area which causes difficulties for land drainage.

While there might be greater erosion during the warping phase this will terminate after


1 – 2 years rather than continue indefinitely as anticipated in the original ES.  Once the

operational  phase  starts,  erosion  is  anticipated  to  decline  compared  with  the  ES

prediction (Para 6.4.3), so the long term change is likely to be less than originally


anticipated.  We would point the EA to the SOCG with the IDBs in which the Applicant

agrees to fund any additional dredging of the drainage outfall channels that arises as a

result of the proposal.


8.5  The effect on the Stone Creek outfalls is summarised in para 5.3.10 as being similar to


that identified in the ES but of shorter duration (1-2 years rather than 5 years).  Any

effects on the effectiveness of drainage through the Stone Creek drainage outfalls


including the Keyingham Drain are covered in the SOCG with the IDBs.


8.6  We  have  checked  B&V  model  water  level  predictions  for  Stone  Creek  during  the

warping phase and they are identical with those presented for the 110 ha site in Table


3 and paragraph 2.2.6 of ES Annex 32.6, which showed a rise of 0.10m in low tide

level and a reduction of 30 minutes in the time water levels are below 0.5 mAOD

compared  with  the  baseline.    As  the  cross-section  of  Cherry  Cobb  Sands  Creek


enlarges over time in response to the increased discharges this impact on water levels

will reduce.


8.7   See previous two responses in relation to para 8.1.7.  In relation to para 11.5.1, the


possibility of additional flows from Foul Holme Sand increasing flows in Cherry Cobb

Sands creek would only arise once the creek has enlarged.  This effect would have to

occur in the period before the top of Foul Holme Sands becomes exposed (level of 2m


OD approximately) as afterwards all drainage already must enter Cherry Cobb Sands

Creek.  This period is likely to be before land drainage through the Stone Creek outfalls

can begin.


8.8  Assessing  the  sustainability  of  a  proposal  depends  critically  on  assumptions  made


about what is sustainable.  This compensation proposal is required to meet a legal

obligation  that  must  be  satisfied  to  allow  a  development  that  will  enhance  the


economic sustainability of the Humber region. 
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8.9  Comment noted.  The RTE design is based on management of the site to develop and


sustain a habitat that must be provided as a legal requirement but cannot develop

naturally adjacent to the Humber estuary.  The model predictions for drainage out of

the RTE fields indicate a thin veneer of water remaining in the fields a few mm in


depth.    In  reality  the  fields  will  have  a  perimeter  drainage  channel  that  will  be

permanently wet and the central field area will have some morphological form (slopes)

that will in general promote drainage of the field into the perimeter channel.  Some

areas of the field may at times be ponded to shallow depth.


8.10  The applicant is committed to providing 101.5 ha of intertidal habitat and more than

44 ha of sustainable mudflat.  If there is further evolution in the details of the design


these requirements will continue to be met.  For example, if in consideration of the

integrity of the existing flood defence embankment (arising from your comments in

section 17), it is decided at Detailed Design phase to strengthen this embankment, the

necessary material will be sourced from the proposed wide embankment north of the


site, while ensuring the total area of habitat provided is not reduced below 101.5 ha.

We confirm that the areas quoted include those parts of the embankment bounding the

open managed realignment area below 3.4 mAOD.  Similarly the area of each RTE


includes the sections of the surrounding embankments below 2.3mAOD.  We consider

that these lower sections of the embankments will over time develop as mudflat or

saltmarsh  as  mud  settles  on  these  areas  and  in  the  managed  realignment  area

saltmarsh  plants  germinate.    The  area  in  Table  8.2  includes  1.9  ha  of  saltmarsh


removed from outside the site prior to breaching.  If this area is deducted from the

total it reduces to 103.5ha.


8.11  We note this advice and at detailed design stage will consider this in the development


of appropriate erosion protection to ensure the long term integrity of the flood defence.


9.0
 EX28.3, Part 4 Development of Wet Grassland and Roosting Site


The Applicant notes the comments made by the EA regarding the recent repair works

to the Keyingham Drain tidal control structure, and the availability of sampling data


from Sands Bridge – the Applicant is requesting this data as suggested, to inform the

management proposals for the  wet grassland site.  It is considered likely that by

abstraction after large rainfall events when flow in the drain is increased, it will be


possible to manage abstraction to coincide with times of low salinity.


The Applicant further notes the EA’s comments on, and non-objection to, the western

embankment of the Keyingham Drain, and requirements for written consents, and will


carry forward these comments to the stage of detailed design of levels.


10.0
 EX28.3, Part 5 Assessment of Functionality


10.1
 The Applicant notes the EA’s comments concerning the repair works to the Keyingham

Drain tidal control structure, as explained above.


10.2
 The Applicant also notes the EA’s comments concerning the deliverability of over-

compensation at East Halton Marshes.  The provision of the over-compensation would


necessarily be contingent upon a condition that the flood defence wall be retained.


11.0
 EX28.3, Part 6 EIA Review


11.1   The wind pumps are shown in Figure 3 of EX28.3: Part 4. They are not located on the

flood defence embankment but on a small bund around the perimeter of the wet


grassland. 
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12.0
 EX  28.3,  Part  7  Environmental  Management  and  Monitoring  Plan  –


Compensation Site


Please see the revised Marine Works EMMP provided to the Planning Inspectorate as

part of the Summary of Case submitted on 20
th
 November 2012.


13.0
 EX28.3, Part 8 Over-compensation site proposal


13.1
 The Applicant notes the EA’s concern and responds as set out in our response to


paragraph 10.2 above.


13.2 & 13.3



 We note the EA’s identification of two historical boreholes; if the Secretary of State

determines that overcompensation is required as proposed, then the Applicant will

undertake to identify and decommission these boreholes as suggested.


13.4 – 13.6


  Discussions regarding the legal agreement for ALP are ongoing.  We note the EA’s

concerns  that  this  may  impact  on  the  deliverability  of  over-compensation,  noting


further that such delivery would be contingent upon a condition to retain the flood

defence embankment.


13.7  Please see the revised WFD Assessment circulated on 19
th
 November which addresses


this comment.


14.0
 EX28.3, Part 9 Land Ownership and Funding


14.1  The figure of £90 000 maintenance costs quoted is an estimate of annual costs. It

would  be  more  appropriate  to  use  a  commuted  sum  for  current  cost  comparison


purposes  but,  in  time,  maintenance  costs  would  be  provided  for  from  revenue

associated with AMEP.


15.0
 EX28.3, Part 10 Final Compensation Proposals – Draft Legal Agreement


15.1  Noted.


16.0
 EX31.5A, Factual Report on Geo-Environmental Ground Investigation, Cherry


Cobb Sands (Final)


16.1   Noted.  We understand that a Controlled Water Risk Assessment will be required prior


to commencement of development.


16.2 & 16.3  


 The Applicant has passed the EA’s query why certain sampling was not undertaken to


the site investigation contractor, who has responded as follows:


“There were two reasons for this;


1)
 The exercise at this stage was designed with the primary purpose that AUK

would be able to more accurately put a quantum on the materials intended for


remediation/removal, rather than their chemical signature per se; and,


2)
 It was determined that extensive sampling and testing of this material without


knowledge of the chemical signature provided an unacceptable risk to Site


personnel at this stage.”
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The trenches listed in 16.2 of the EA’s comments were additional works to aid in the


visual delineation of the contamination. The samples taken and tested from TR116


were deemed representative of the material encountered within the infilled channel

structure and very similar to those encountered in the Phase 1 investigation.


After consultation with the tenant farmer it was deemed that the material within the


additional trenches should not be sampled unless a health and safety risk assessment

and plan were put together in order to protect personal. This would form part of the

remediation strategy.


The trenches deemed that the material was only present within the former channel


structure and contamination not encountered outside of it (TR118, TP33, TP30, TP19

etc)


“16.4 Hydrocarbon contamination was identified in TR116 though we note that


only a total hydrocarbon concentration was recorded in the sampling results.


Ideally a full speciated Total Petroleum Hydrocarbon suite (including BTEX)

should be tested for the above locations, especially for any subsequent

quantitative risk assessment work where individual TPH fractions could be are


required.


16.5 TR116 has also identified very high concentrations of polychlorinated


biphenyls (PCBs). It is likely that these may also be present in the above


locations and should be sampled for unless there are other reasons as to why

this was not /will not be done.


As mentioned previously, TR116 is deemed representative of contaminants present

within the channel structure. All material within the structure will be removed and

either treated and encapsulated on the landward side of the  flood defence wall or

removed from site to a licenced facility.


17.0
 EX36.4 Embankment Inspection and Maintenance Report


17.1 &17.2  


  EX36.4 on the maintenance and inspection of the existing flood defence embankment

was written before this embankment was proposed as a boundary to the RTE fields.


This  greater  reliance  on  its  continued  integrity  will  require  the  assessment  to  be

updated in line with its new function.  We accept this embankment now plays a greater

role in the long term sustainability of the Compensation proposals.   Assessment of a


suitable standard of protection over the assumed 100 year lifetime of the RTEs will be

required taking account the consequences of any overtopping of this embankment or

its breaching during a major event.


  In other areas, where nature conservation is the primary objective of a flood defence,


a standard of protection (SOP) of 1:18 after 100 years of climate change would not be

unusually low.  For example for recent flood defence improvements to sustain the


Minsmere SAC/SPA in Suffolk a 1 in 10 SoP after 50 years of climate change was

adopted for the works as that was the minimum standard required by Natural England.
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  There may be a need to increase the embankment SOP if the consequences of damage


are long lasting or very high, but at this stage we anticipate that the RTE fields would

be resilient to short term overtopping events as that would only increase the amount

of sea water in the field for a day or so.  The consequences of breaching could be more


severe,  but  would  only  be  a  major  problem  if  the  breach  cut  down  through  the

saltmarsh on the seaward side of the embankment and allowed normal tidal flows to

enter the RTE. Damage to the embankment that occurred as a result of a breach could

be repaired rapidly, minimising the risk of a long term adverse impact on the operation


of the RTE fields.


  Nevertheless,  the  appropriate  SoP  and  integrity  of  the  existing  flood  defence


embankment will be reconsidered as part of the Detailed Design in light of its new

function and the greater ease of making improvements before the site is operational.


17.3  Noted.    We  are  not  aware  of  any  recent  stone  protection  works  that  have  been


necessary  to  this  embankment.    Our  understanding  is  that  the  development  of

saltmarsh on the seaward side of the embankment in recent years has reduced the

need  for  regular  maintenance  of  the  stone  protection.    Of  course  there  may  be


deterioration  in  the  condition  of  this  saltmarsh  in  future  decades  that  may  again

require the placement of stone protection.


17.4  Noted.  Protection is proposed for the northern end adjacent to the RTE fields (Figure


8.2 of EX28.3 part 3).  The southern end of the breach will be about 200m from the

junction  of  the  new  flood  defence  with  the  existing  embankment  so  the  need  for

protection is less and time will be available to provide protection at a later date if it


should become necessary.


18.0
 EX44.2, Addendum to EX44.1


18.1  Your submissions dated 3/8/12 and 7/9/12 raised issues in relation to the evidence

base used in the assessment and the sufficiency of the assessment. In response:


x  Attached (Annex 3) is the list of projects considered and the information that was

reasonably available to us to undertake the in-combination assessment.  It has to


be  accepted  that  the  in-combination  assessment  must  first  include  a  screening

exercise by the assessor as to whether projects need to be considered at all. This is

based upon the assessor’s expert view using the evidence reasonably available to


him, and in this regard a considerable number of ES were sourced (a complex task

in itself) and distributed to the EIA Team. The tables within EX44.1 demonstrate

that this exercise was undertaken by each expert in turn.


x  An updated quantitative assessment of in-combination effects of marine works and


impacts is included in EX8.7A, Chapter 5 with further reporting included in EX8.16:

Section 8.9. This includes the revised in-combination assessment of the disposal of

in-erodible deposits using revised figures agreed with MMO.


x  Regarding EX10.4, this document is now further supplemented by the EX10.8 which

was re-issued on Thursday 15
th
 November.


18.2   The figure of 513 ha appears in Table 2.2 of Volume 2 (Stage 4) of the HRA that the

EA (Philip Winn) provided to us on 25/3/11 (Annex 4). This is the information provided

by EA in order for us to carry out the in-combination assessment.
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19.0
 Comments on Able’s comments to responses to Examining Authority’s 2
nd



Questions


19.1  Our response to this point is embodied in our response to 18.1, above.




Yours faithfully







RICHARD CRAM

Design Manager




Encl:  Annexes 1 - 4








 

















ANNEX 1 – SCHEDULE OF WFD ASSESSMENT CORRESPONDENCE
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Schedule of Correspondence Regarding WFD Assessment





Date  Time  Email/Letter/

Telecon/Doc

(E/L/T/D)


From  To  Reason


21/11/12  15:38  E, D  Able (JM)  EA  Able submit Project-Wide WFD Assessment

(Release 5.0) to EA, together with signposting

spreadsheet to assist in review.


20/11/12  17:06  E, L  EA (AH)  Able (RC)  EA provide finalised and extended version of

comments provided by email earlier in the day, on

Project-Wide WFD Assessment 4.0.


20/11/12  09:13  E  EA (SM)  Able (RC)  EA provide interim comments on Project-Wide

WFD Assessment 4.0; comments finalised in letter

later that day (only letter is reproduced here)


19/11/12  17:11  E, Dx2  Able (RC)  EA  Able submit Project-Wide WFD Assessment

(Release 4.0) to EA, together with signposting

spreadsheet to assist in review.


16/11/12  10:00  T  EA, Able, HRW  
 Telecon held to discuss EA’s comments on Project-

Wide WFD Assessment 3.0.


09/11/12    L  EA (AH)  Able (RC)  EA provide comments on Project-Wide WFD


Assessment 3.0.


12/10/12    D  Able  PINS, cc EA, NE, MMO

etc


Project-Wide WFD Assessment (Release 3.0)

submitted to Planning Inspectorate as EX 8.12a


and consulted widely.


05/10/12  10:01  E, L (dated

04/10)


EA (AH)   Able (RC), HRW  EA provide comments on Project-Wide WFD

Assessment 2.0.


01/10/12    T  EA, Able, HRW    Telecon held to discuss Project-Wide WFD

Assessment 2.0.


08/09/12  09:32  E, Dx2  Able (RC)  EA (AH)  Able submit Project-Wide WFD Assessment

(Release 2.0) to EA, together with signposting

spreadsheet to assist in review.


06/09/12  14:52  E  EA (SM)  HRW, Able (RC)  EA provide further comments on Project-Wide WFD

Assessment 1.0, noting this is the “only


outstanding issue that has not been discussed”. 
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Date  Time  Email/Letter/

Telecon/Doc


(E/L/T/D)


From  To  Reason


03/09/12  14:30  E  EA (SM)  HRW, cc Able (RC)  EA provide further comments on Project-Wide WFD

Assessment, and request clarification on some


points in telecon of 20
th
 August.


20/08/12  11:00  T  EA, Able, HRW  
 Telecon to discuss EA’s comments on Project-Wide

WFD Assessment 1.0


01/08/12  10:45  E, D  EA (SM)  Able (RC)
 EA provide an additional report for Able’s reference

when revising the WFD Assessment (Impacts of

proposed dredging on benthic macro-invertebrate


WFD classification: Humber Lower water body.

Fitch & Phillips, July 2012)


31/07/12  11:09  E, L  EA (AH)  Able (RC)  EA provide comments on the Project-Wide WFD


Assessment 1.0.


29/06/12    D  Able  PINS, cc EA, NE, MMO

etc


Project-Wide WFD Assessment (Release 1.0)

submitted to Planning Inspectorate as EX 8.12 and


consulted widely.


29/05/12    L  EA (AH)  Able (RC)  EA provide comments on the CCS WFD

Assessment 1.0 and return to comment on AMEP


WFD Assessment 3.0 (previously signed off and

approved).  EA also request provision of WFD

assessment for the total project.


03/04/12  18:12  E, D  Able (RC)  EA (AH)  Able submit CCS WFD Assessment (Release 1.0).


02/04/12    L  EA (AH)  PINS (M Harris)
 EA advise PINS that “the (WFD) assessment is

satisfactory for the MEP site and the dredging


works.  We are still awaiting submission of a WFD

Assessment for the Compensation Site at CCS.”


18/01/11  09:26  E, D  EA (SM)  Able (RC)  SM forwarded guidance on WFD assessments (EA


R&D Technical Report FD2609/TR), explaining that

its recommendations came into force on 1
st
 Jan

2012. 



Page 3 of 3





Date  Time  Email/Letter/

Telecon/Doc


(E/L/T/D)


From  To  Reason


16/11/11    L  EA (AH)  Able (RC)
 EA “confirm that the revised assessment (AMEP

WFD Assessment 3.0) has addressed the issues


raised in our previous letter of 25 July 2011, and is

now considered appropriate to support your

application.”


07/11/11  13:02  E, D  Able (RC)  EA (AH), cc NE, MMO  Able submit AMEP WFD Assessment (Release 3.0),

which has been revised in light of EA comments

received on 21
st
 October.


21/10/11  14:56  E, L  EA (AH)  Able  EA provide comments on AMEP WFD Assessment

2.0.


26/09/11  11:17  E, D  Able (JM)  EA (AH)  Able submit AMEP WFD Assessment (Release 2.0),


which has been revised in light of EA comments

received on 25
th
 July.


25/07/11  17:19  E, L  EA (AH)  Able, cc NE, MMO  EA provide comments on AMEP WFD Assessment


1.0


01/07/11  12:46  E, L  EA (AH)  Able (RC)  EA apologise for delay in commenting on AMEP

WFD Assessment 1.0.


07/06/11  16:42  E, D  Able (JD)  EA (AH), NE, MMO  Able submit AMEP WFD Assessment (Release 1.0)
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EXECUTIVE SUMMARY


The capital dredge material arising from the AMEP development is recognised as


containing both erodible and inerodible material and is assessed in Supplementary


Environmental Information report EX 10.4. The former is expected to be disposed of


at Humber disposal site HU080, whilst the latter is expected to be disposed of at


HU082.


Site investigations reveal that the erodible material contains a fraction of gravel.


The purpose of this document is to assess the impact of the gravel fraction of the


erodible material on the HU080 disposal site and any other areas that may be


subject to receiving the gravel as a result of dispersion of the material away from


the disposal site over time.


The disposal site HU080 is recognised as having a fine to coarse sandy sediment


with an impoverished faunal community of robust crustaceans and polychaete


worms associated with it.  There will be high rates of transport of sand fractions


back and forth across the disposal site. The wider area is characterised by areas of


mixed sediments from fine sand and mud to coarse gravel.


The disposal activity will take place over a period of a few months.  Individual


placements of erodible material placed at the site will be worked by the strong tidal


currents and the different size fractions of material will disperse away from and


back and forth across the site.  The coarser material will disperse more slowly and


will be subject to burial and exposure by the finer fractions of sandy material


moving across the site.   Within and close to the disposal site small scale gravel


features may temporarily persist on the seabed.


Over time the gravel is expected to be transported away from the disposal site by


the considerable tidal currents present in the Humber.  The simulated pathway of


dispersion from the site indicates that the gravel is likely to move to a naturally


deep area in the estuary which appears to have received coarse material


historically. This area is characterised as containing mixed sediments with a limited


range, both in terms of individuals and taxonomic richness, of infaunal and


epifaunal species.


As a result of the short period of disposal activity and release of gravel sized


material from the site, the robust impoverished nature of the faunal community,


and the expectation that the material will then be transported away from HU080,


the impact of smothering and change of substrate on HU080 is considered to be of


negligible significance.


In the longer term the gravel will disperse widely into the area around HU080 with


an indication of preferential accumulation in the deep water areas downstream of


IOTA.  Where gravel disperses to areas of the bed where the sediment type


presently has only a few percent or less of gravel the dispersed gravel will not all 
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reside on the surface of the seabed but will be mixed into the active transport layer


of the bed.


As a result of the longer term impact, the robust impoverished community which


will undergo some short term loss, and the expectation that the overall thickness of


the gravel material is considered to be negligible after dispersal, the impact of


smothering and change of substrate on the depression is considered to be of minor


adverse significance.
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1.  Disposal Site/s Regional Characterisation


1.1.  Introduction


1.1.1.  GoBe  Consultants  Ltd  has  been  appointed  by  Environmental  Resources


Management (ERM) on behalf of ABLE Ltd to undertake a characterisation of the


sites that are proposed to be used for capital dredge disposal as part of the ABLE


Marine Energy Park (AMEP) development.


1.1.2.  The AMEP construction in South Killingholme in the Humber Estuary requires a


capital dredge operation. The material that will be dredged contains a significant


quantity (130,000m

3

) of material that is classed as gravel and cobbles, characterised


by grain sizes in excess of 2mm.  Table 1-1 provides a breakdown of the potential


percentage and volume of each grain size category of gravel material found at the


AMEP site that will require disposal.


Material  Gravel


Fine


(2-6mm)


Medium


(6-20mm)


Coarse


(20-60mm)


Average percentage PSD across


all sample stations

49%  29%  22%


Potential Volume m

3

  63700  37700  28600


Table 1-1  Gravel size fractions present at North Killingholme Marshes


1.1.3.  The figures presented within the table are considered a maximum and it is


proposed that in line with received MMO guidance some of the material will be


recovered and reused for beneficial purposes. After analysis ABLE Ltd propose to


reduce the overall amount of gravel to be disposed of by between 10% and 15% by


recovering part of the gravel fraction from the northern section of the approach


channel as highlighted in Figure 1. Recovery is possible from this area as the


concentration of gravel is higher.


1.1.4.  This will have the impact of reducing the concentration of gravel within any loads of


capital dredge material and the overall sediments to be disposed of will therefore


be mixed with few loads of concentrated gravel.


1.1.5.  The subtidal habitats (and associated benthic communities) of the Humber Estuary


form an important sub-feature of the estuary (the primary interest feature of the


Special Area of Conservation (SAC)) particularly with regard to function.  The


habitats sub-feature includes subtidal sandbanks (which are an interest feature in


their own right under the Habitats Directive), subtidal gravels and mixed sediments


and subtidal muds, clays and glacial till.


1.1.6.  The subtidal environment makes up approximately 55% of the total area of the


Humber (16,800 ha) and is highly variable and dynamic both spatially and 
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temporally with regard environmental parameters such as salinity, sediment type,


hydrodynamic regime, sediment load, turbidity and dissolved oxygen/organic load.


1.1.7.  With the above information in mind it is a necessary requirement of a marine


licence under part 4 of the MCAA to conduct an assessment of the potential impacts


associated with the disposal of the gravel fraction within the Humber Estuary


disposal sites. The following aims and objectives outline the purpose of this


document in greater detail.








Aims and objectives


1.1.8.  The purpose of this document is twofold:


‚  To demonstrate that an adequate characterisation of the disposal site


HU080 and Sunk Dredge Channel A, B, and C (Figure 1) for EIA purposes,


and to satisfy the requirements of a marine licence, can be achieved


based on an analysis of the available benthic and sedimentary data; and


‚  To conduct an assessment of the potential impact of disposal of the


gravel fraction in the capital dredge material at dredge disposal site


HU080 using the best available evidence and detailed sediment


transport modelling.


1.1.9.  Impacts other than those directly or indirectly caused by the gravel fraction of the


dredged material disposal are not discussed. For the full assessment of impacts on


geomorphology and aquatic ecology see the AMEP Environmental Statement (ES).


Key documents


1.1.10.  Key documents used in the preparation of this report are:


‚  Water Framework Directive Monitoring data 2008 and 2010, provided


by the Environment Agency;


‚  Annex 10.1 - South Humber Channel Marine Studies: Intertidal and


Subtidal Benthic & Fish Surveys 2010;


‚  Explanatory Note EX 10.4 - Impact of Dredging and Dredged Material


Disposal on 1) Subtidal and Intertidal Features and 2) Aquatic Ecology;


June 2012;


‚  Supplementary Report EX 11.14; Biotopes of the Intertidal and Subtidal


Sediments around the AMEP site, in the Humber Estuary; Final Report to


Able UK Ltd; Institute of Estuarine and Coastal Studies; University of


Hull; 27th April 2012;  
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‚  Supplementary Report EX 34.2 - An Assessment of Temporal Variation of


Benthic Invertebrate Communities in the Humber Estuary; Final Report


to Able UK Ltd; Institute of Estuarine and Coastal Studies; University of


Hull; 2012;


‚  Supplementary  Report  EX44.1  Supplementary  Environmental


Information Cumulative & In-combination Effects;


‚  Immingham Oil Terminal Approach Channel Dredging Environmental


Statement, prepared by ABPmer on behalf of Associated British Ports


and Total Lindsey Oil Refinery (January, 2009);


‚  Grimsby RoRo Berth Environmental Statement, prepared by ABPmer on


behalf of Associated British Ports (September, 2009);


‚  Assessment of impacts of disposal of AMEP capital dredge gravel


fraction, prepared on behalf of ABLE UK Ltd by JBA Group (August 2012);


‚  Allen, J ., Boyes, S., Burdon, D., Cutts, N., Hawthorne, E., Hemingway, K.,


Jarvis, S., Jennings, K., Mander, L., Murby, P., Proctor, N., Thomson, S. &


R Waters, 2003. The Humber Estuary: A comprehensive review of its


nature conservation interest, English Nature Research Reports Number


547; Institute of Estuarine & Coastal Studies (IECS); and


‚  Hemingway, K.L., Cutts, N.D., Allen, J .H. & S. Thomson, 2008. Habitat


Status of the Humber Estuary, UK. Institute of Estuarine & Coastal


Studies (IECS), University of Hull, UK. Report produced as part of the


European Interreg IIIB HARBASINS project.





Methodology


1.1.11.  All available data and literature as outlined above have been compiled to provide a


comprehensive characterisation of the disposal sites.


1.1.12.  PSD data from borehole site investigations of the AMEP site have been utilised to


inform the quantity and size distribution of the gravel fraction that is to be placed at


HU080.


1.1.13.  The results of dispersion modelling for gravel sized material released at HU080 are


used to inform the footprint of dispersion of gravel from HU080 and the expected


longer term locations for accumulation of this material.


1.1.14.  The combination of the desk-based characterisation, PSD data and modelled


sediment dispersal has been utilised to assess the potential impact of the disposal


of the material primarily at HU080. Additional information is provided regarding the


characterisation of the benthos at Sunk Dredge Channel (SDC) disposal sites and the


potential impact of gravel disposal on the benthic ecology at these sites. 
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1.2.  Available Data


Survey data coverage


1.2.1.  Figure 1 provides the locations of the AMEP samples used to identify the gravel


fraction present that will form a component of the capital dredge material. It also


provides the spatial distribution of the gravel fractions within the North


Killingholme Marsh site derived from the characterisation survey.


1.2.2.  Figure 2 and Figure 3 provide the overall benthic sample data coverage for the Sunk


Dredge Channel and HU080 area.  As can be seen there are a considerable number


of available data points presented as part of EIA (Environmental Impact


Assessment) for projects including maintenance dredging and other developments


within the Humber, annual monitoring post development, and routine monitoring


conducted by the Environment Agency which can be drawn on to inform this


characterisation.


1.2.3.  Table 1-2 presents information from the surveys, together with the years in which


the surveys took place, to demonstrate the volume of data available and how


recent they are.








Year  Survey Title  Surveyor  Survey method/s  No. sites


1980 to 1995  Environment


Agency


Quinquennial


survey


Environment


Agency


0.1m

2

 grab  72


1979 to 2004  Environment


Agency Routine


Environment


Agency


0.1m

2

 grab  14


2007  Immingham Oil


Terminal Approach


(IOTA)


characterisation


ABPmer  0.1m

2

 grab  46


2006  ABP/Environmental


Monitoring


Management Plan


Monitoring:


ABPmer  0.1m

2

 grab  32


2006  IOTA


characterisation


Pelorus  0.1m

2

 grab for


geochemical


analysis


20


2008 and 2010  Environment  Environment  0.1m

2

 grab  42 
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Agency Water


Framework


Directive


monitoring


Agency


Table 1-2 Surveys used to inform the characterisation

















Figure 1 Location of areas of gravel at the AMEP development site 
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Figure 2 Benthic sample stations for Immingham IOTA ES 
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Figure 3 Environment Agency Routine Subtidal sample stations








Biotope and habitat data


1.2.4.  As outlined in numerous documents within the public domain, and as demonstrated


in the preceding sections there has been significant benthic sampling in the


Humber, as a result of the Environment Agency quinquennial subtidal monitoring


(analysed by the Institute for Estuarine and Coastal Studies on behalf of ABLE) and


sampling strategies such as the Environmental Management and Monitoring Plan


conducted by Associated British Ports (ABP). Additional Environment Agency data


provides contemporaneous (2008 and 2010) characterisation of the area of interest


and the Humber more widely.


1.2.5.  The faunal community data presented in the preceding documents have been


analysed and presented within each of these documents in terms of faunal groups,


often defined by Bray-Curtis similarity.


1.2.6.  In order to provide a more accessible characterisation, the various outputs from


each of the studies referenced above have been standardised by ascribing biotopes


from the sample data. For the EA quinquennial and routine sampling data, biotopes 
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have been derived from the temporal variation analysis conducted by IECS on


behalf of ABLE UK, with IOTA and Grimsby RoRo ES data have been drawn primarily


from documentation in the public domain. Analysis of the Environment Agency


infaunal benthic data for 2008 and 2010 have been analysed using univariate and


multivariate analysis with appropriate analysis of the particle size distribution also


presented.


1.2.7.  With respect to benthic communities, the Immingham Oil Terminal Approach (IOTA)


ES (2009) highlights that in 2005 the Sunk Dredge Channel Sites (SDC) A, B, and C


were characterised by very few species, typified by species such as nematodes, the


polychaete worm Nephtys hombergii and the bivalve Macoma balthica, all of which


are common in the mid and outer Humber estuary.


1.2.8.  Hemmingway et al (2008) describe the Humber in general terms with areas of sands


and gravels and muddy sands. The descriptions broadly correspond with other


studies in describing the middle estuary as containing fine and medium sands which


support robust species such as polychaetes (Capitella capitata, Nephtys cirrosa) and


amphipod (Bathyporeia) species. Moving further down the estuary, the middle to


outer estuary areas support communities of polychaetes, crustaceans and bivalves


commonly found on very poorly sorted sandy shell gravel.


1.2.9.  Areas of subtidal muddy sands are found predominantly in the middle and outer


estuary supporting  N.


hombergii and M. balthica.


1.2.10.  Further to these descriptions Allen et al. (2003) describe the sublittoral biotopes


found within the Humber estuary as being of five main types, as laid out in Table


1-3.


  Biotope  Location


S
u
b
li
tt
o
ra

l 
se

d
im

e
n
ts



Sublittoral sandy mud with Scoloplos armiger and


Phoronis muelleri


Middle-Outer Estuary


Sublittoral mud with dense Nephtys hombergii and


Phoronis muelleri


Outer Estuary


Nearshore mud with Macoma balthica  Middle and Outer Estuary


Sublittoral mud/clay and sandy mud with Polydora sp.,


Aphelochaeta sp., Pygospio elegans, Corophium


and Tubificoides spp.


Outer Estuary


Sublittoral mixed muddy substrata with polychaetes,


crustaceans and ascidians


Middle and Outer Estuary


Table 1-3    Sublittoral biotopes within the Humber Estuary (Allen et al, 2003)





EA Routine subtidal samples  
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1.2.11.  The Environment Agency provided monitoring data from a routine subtidal and a


quinquennial survey for inclusion within studies carried out on behalf of ABLE.


Whilst the data for the whole estuary were assessed, certain stations (and the


associated  faunal  groups,  presented  within  Supplementary  Environmental


Information report EX.34.2) have relevance for the characterisation of the disposal


grounds at SDC A, B, C and HU080.


1.2.12.  EA Routine Subtidal Stations (Figure 4) 7, 8, 9, 10 and 11 are in close proximity to


either the disposal sites themselves or the location defined within the JBA


modelling (Annex A) assessing the impacts of the gravel fraction being disposed of


at HU080.


1.2.13.  Through the analysis conducted by IECS using the PRIMER software package 4


faunal communities were described for the sample stations (groups 9, 11, 12 and


14). Through the use of Bioscribe

1

 and the Marine Nature Conservation Review


classification scheme (Connor et al, 2004) it is possible to provide indicative


biotopes for the faunal communities and use this to describe the biotopes present


at the relevant sample stations.


1.2.14.  Station 7, identified as faunal group 9, was characterised by the polychaete


Polydora spp. and the crustacean Corophium volutator. Given the characterising


species and the apparent silt/clay content identified at this station the most closely


matching biotope is SS.SMu.SMuVS.PolCvol (Polydora ciliata and Corophium


volutator in variable salinity infralittoral firm mud or clay).


1.2.15.  Stations 8 and 11 were identified as faunal group 14, which is characterised by the


polychaete worms Nephtys cirrosa, Capitella capitata, Spio spp and the crustacean


Eurydice sp. Whilst lacking in a key species (Macoma balthica) the closest fit in


terms of biotope is SS.SSa.SSaVS.NcirMac (Nephtys cirrosa and Macoma balthica in


variable salinity infralittoral mobile sand).


1.2.16.  Station 9 was identified as faunal group 11, which given the dominating species


(Nephtys hombergii. and Macoma balthica), also appears to be a variant of


SS.SMu.ISaMu.NhomMac.


1.2.17.  Station 10 was identified as faunal group 12, which is characterised by


Aphelochaeta marioni, Polydora sp. and Tubificoides spp. and matches closely with


the mixed sediment biotope SS.SMx.SMxVS.AphPol (Aphelochaeta spp. and


Polydora spp. in variable salinity infralittoral mixed sediment).




1

 Bioscribe tool is intended as a decision support tool for biotope classification and is disseminated by


the JNCC. 
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Figure 4 Environment Agency Routine Subtidal Survey suggested Biotopes





Quinquennial Samples


1.2.18.  The faunal groups identified within EX 34.2 also provide detail for each of the


quinquennial surveys from 1980-1995. The results have been processed to provide


indicative biotope codes, however; it should be noted that only the area of interest


has been analysed. The locations of stations with suggested biotopes are provided


in Figure 5.


1.2.19.  For 1980 there appear to be four faunal groups present in the area (2, 3.1, 3.2, and


3.3). Of these faunal groups group two most closely resemble the biotopes


SS.SMu.SMuVS.CapTubi (Capitella capitata and Tubificoides spp. in reduced salinity


infralittoral muddy sediment) being dominated by Arenicola marina, Capitella


capitata and Tubificoides. Faunal group 3.1, 3.2 and 3.3 show a close resemblance


to the biotope SS.SMu.SMuVS.AphTubi.


1.2.20.  In the results from 1985 there appeared to be an increased homogeneity across the


area of interest with two faunal groups being identified (5.1 and 5.2). Faunal group


5.1 was characterised by Polydora, Magelona, Glycera and Eteone for which the


most closely resembling biotope is either SS.SMx.CMx.MysThyMx (Mysella 
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bidentata  and  Thyasira  spp.  in  circalittoral  muddy  mixed  sediment)  or


SS.SSa.IMuSa.FfabMag (Fabulina fabula and Magelona mirabilis with venerid


bivalves and amphipods in infralittoral compacted fine muddy sand). Whilst the


former matches closely to predictions of the sediment type, the latter matches


more closely in terms of depth and the higher presence of the polychaete Magelona


mirabilis. Faunal group 5.2 is characterised by the polychaete Nephtys longosetosa,


bivalves, and other polychaetes such as Glycera and Magelona. Again there is not


an immediately close match in terms of the predicted depth range but the closest


matching biotope is SS.SMx.CMx.MysThyMx suggesting that during 1985 the area


had a range of mixed sediments but increased homogeneity when compared to


1980 or for 1990.


1.2.21.  In the 1990 results there appears to have been a return to more heterogeneous


faunal groupings, with four faunal groups (4, 5, 6, 8) being identified for the area of


interest. Group 4 closely resembles LS.LMu.Mest.HedMacScr (Hediste diversicolor,


Macoma balthica and Scrobicularia plana in littoral sandy mud) which corresponds


with the stations being closer to the shore. Group 5 closely matches the mixed


sediment biotope identified previously for the area SS.SMx.CMx.MysThyMx but also


the SS.SMu.SMuVS.AphTubi in terms of characterising species. Group 8 was also


characterised by mixed sediments and the species Nephtys cirrosa, Spio martinensis


and  Scoloplos  armiger  indicating  that  it  closely  matches  both


SS.SMx.CMx.MysThyMx and to a lesser degree SS.SSa.IMuSa.FfabMag. Finally group


6 also closely matches with the biotope LS.LMu.Mest.HedMacScr.


1.2.22.  In 1995 the area was identified as having 3 primary faunal groups (6, 8, 9.2) Group 6


matches most closely with SS.SMx.SMxVS.AphPol being characterised by Polydora,


Corophium  volutator  and  Pygospio.  Group  8  matches  most  closely  with


SS.SSa.IMuSa.FfabMag.  Group  9.2  matches  most  closely  with


SS.SMu.ISaMu.NhomMac (Nephtys hombergii and Macoma balthica in infralittoral


sandy mud) being characterised by Nephtys hombergii and Macoma balthica.  
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Figure 5 EA Quinquennial survey stations with suggested biotopes





Immingham Oil Terminal Approach


1.2.23.  The IOTA  and Grimsby RoRo ES provide specific data regarding HU082 (termed by


ABPmer as SDC Area A).  Both reports highlight that there was a drop in abundance


(number of individuals) from between 17 and 2,566/m2 individuals in 2004 to


between 0 and 733/m2 in 2005 (average 2004 973/m2 average 2005 219/m2). The


most common taxa recorded was the oligochaete Tubificoides swirencoides with


aggregations of Aphelochaeta marioni and juvenile Arenicola sp. also being


important.


1.2.24.  The same pattern was observed for SDC Area B, with the abundance of individuals


being between 0 and 5,083/m

2

 in 2004 and between 17 and 650/m


2

 in 2005


(average 2004 1,914/m

2

 average 2005 346/m


2

). It was of note that most sites in


2004, despite the apparent range, had almost no organisms or <130/m

2

, the areas


of high abundance resulting from two sites with aggregations of Polydora cornuta.


1.2.25.  Again the inter-annual variation was different for SDC Area C with abundance being


broadly similar across 2004 and 2005 (266 and 3,883/m

2

 in 2004 and between 33


and 7,650/m

2

 in 2005). Again the results indicate significant inter-station variation


with an area of high abundance reflecting a distinct location with high numbers of 
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Macoma balthica, Hydrobia ulvae, Nephtys hombergii (average 2004 1,783/m

2




average 2005 1,328/m

2

).


1.2.26.  HU080, also known as Middle Shoal, is an open expanse of mobile sand with strong


tidal currents. The area has been identified during the Grimsby RoRo EIA as being


characterized by a relatively impoverished community which reflects the dynamic


nature of the sandy sediments in the area. Sites were specifically characterized by


low abundance and diversity and were dominated by polychaetes such as Nephtys


cirrosa and Scoloplos armiger, and the isopod Eurydice pulchra; all of which are


considered robust species adapted to challenging estuarine conditions. As a result


of the disposal of volumes of gravel during the capital dredge of the Grimsby RoRo


some areas at HU080


ES, 2009).


1.2.27.  Analysis of the IOTA ES specific sampling (Figure 43 IOTA ES, 2009) found that six


communities were present in the outer Humber estuary. Two were specifically


found within the HU080site (community 1 and community 2). Other communities to


the West of the disposal site that may be affected by sediment transport are


Community 4, 5 and potentially community 3. Community 3 conforms with the


biotope description for SS.SMx.SMxVS.AphPol(Aphelochaeta spp. and Polydora spp.


in variable salinity infralittoral mixed sediment) which Tyler-Walters (2008)


indicates is dominated by fast growing opportunistic polychaete and ascidian


species and the community most likely reaches maturity within one year of space


becoming available. The six communities maybe summarised as follows:


‚  Community Type 1 - Nephtys cirrosa and Gastrosaccus spinifer


dominated community in mobile clean fine/medium sand.


‚  Community Type 2 - Scoloplos armiger and Nephtys spp. dominated


community in muddy sand.


‚  Community Type 3 - Polydora cornuta and Aphelochaeta marioni


dominated community in mud.


‚  Community Type 4 - Nephtys hombergii and Scoloplos armiger


dominated community in sandy mud.


‚  Community Type 5 - Nephtys hombergii dominated community in sandy


mud.


‚  Community Type 6 - Barnea candida and Nereis longissima dominated


community in sandy mud.


1.2.28.  The IOTA ES as discussed previously presents a number of faunal groups for the


area of interest (Figure 6). Those specifically falling within the HU080 disposal


Nephtys cirrosa and Gastrosaccus spinifer


sand) which characterise 5 out of 6 stations within the  Scoloplos armiger


and Nephtys  An 
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additional station (IOTA_35) which falls slightly to the West of HU080 is


Nephtys hombergii and Scoloplos armiger lst


there are different abundances evident from the samples, and the area generally


appears to be impoverished, it is likely that they form a single biotope with some


areas more impoverished than others. The suggested biotope is therefore


SS.SSa.SSaVS.NcirMac, but lacking in significant numbers of the bivalve Macoma


balthica.


1.2.29.  Areas further to the west which may be affected by the movement of sediment


from within HU080 are IOTA_33 (considered to also be NcirMac) and IOTA_18


which corresponds with station 7 of the EA routine subtidal stations. The station is


Polydora cornuta and Aphelochaeta marioni


SS.SMx.SMxVS.AphPol. This corresponds with the description provided within the


Grimsby RoRo ES and the IOTA ES and suggests that the area contains mixed


sediment which has remained broadly similar in terms of biota for a number of


years despite significant anthropogenic activity and the disposal of a range of


material at HU080.





Figure 6  Community types according to IOTA ES
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Humber EMMP


1.2.30.  Sites within the Sunk Dredge Channel (SDC)


management and monitoring plan and analysed within the IOTA ES are presented in


Figure 7. The data suggest that SDC A is dominated by the oligochaete worm


Tubificoides swirencoides, whilst SDC B and SDC C are dominated by the polychaete


Polydora cornuta and juvenile Pelecypoda. It should be noted that Pelecypoda is an


out of date and unaccepted synonym of the class Bivalvia, and such a broad


classification does not allow detailed biotope classification.


1.2.31.  For stations within SDC A whilst it is not possible to provide a robust classification


with the available data given the dominance of Tubificoides swirencoides and


historical  biotope  presence  the  most  likely  biotope  code  would  be


SS.SMu.SMuVS.AphTubi.





Figure 7 Humber EMMP stations for Sunk Dredge Channel





Environment Agency Water Framework Directive Monitoring


1.2.32.  Data collected by the Environment Agency to fulifill monitoring requirements within


the Water Framework Directive for the years 2008 and 2010 have been provided to


further evidence the characterisation of the zone of influence that will arise as a


result of capital dredge disposal. 
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1.2.33.  The data provides both key sediment characteristics of the area and thedat a


pertaining to the benthic faunal community present within the area. As can be seen


in figure 7a and Diagram 1 the sediment within the Humber during the 2008 and


2010 surveys is of a mixed nature, from has a range from muddy sand to gravelly


sand. Specifically within the lower Humber in the region of interest it is apparent


that there are areas of fine sediments and areas of gravels and sands.





Diagram 1 Mud:Sand:Gravel ratios for the EA stations on the lower Humber 
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Figure 7a Textural sediment type within the EA WFD Humber survey 2008 and 2010





1.2.34.  In terms of the biological communities the EA data provides detail characterising


stations within the zone of influence. As can be seen from Figures 7b, 7c and 7d the


communities within the region are characterised by low faunal abundance and


species richness with low levels of diversity, as described by the Shannon-Weiner


diversity index, also generally being low.  
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Figure 7b Benthic abundance (EA WFD data 2008 and 2010 combined) 
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Figure 7c Benthic species richness (EA WFD data 2008 and 2010 combined) 
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Figure 7d Benthic diversity (H’) (EA WFD data 2008 and 2010 combined)


1.2.35.  In terms of abundance (Figure 7b) It is possible to see that HML024 is characterised


by very few individuals, as is HML012 further to the East and the three stations


within the Sunk Dredge Channel (HML002, HML001, and HML020. Towards the


eastern extent of the area HML034 has a higher number of individuals as does


HML027 to the North of Grimsby.


1.2.36.  In terms of species richness (the number of different species/taxa) as illustrated by


figure 7c HML034 has a relatively high number of species when compared to the


sparse HML012, HML002 and HML001. Whilst sites such as HML024, HML027,


HML10s009B and HML003 have a higher number of species there is generally a low


species richness across the area, which relates directly to the diversity.


1.2.37.  Figure 7d directly illustrates this low level of diversity by presenting the Shannon-


Weiner diversity index. As can be seen HML024 has the highest diversity n the area


of influence but the majority of stations (HML012, HML034, HML011, HML002,


HML027, HML102009B) have very low diversity, often being characterised by less


than ten individuals of 2 or 3 species. 
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1.2.38.  Of the stations within the immediate area the top 5 species according to abundance


are presented in Table 1-4. As can be seen the most dominant species in the area


are polychaete worms, specifically the tube building polychaete Aphelochaeta


marioni and the polychaete Scoloplos armiger. Other notable species are the


polychaetes Nephtys cirrosa and Nephtys spp., Tubificoides swirencoides, Tharyx


and a single bivalve Abra sp. As is apparent three of the sites are dominated


numerically by the polychaete worm Aphelochaeta marioni whilst two others are


dominated numerically by the worm Scoloplos armiger. 


Table 1-4 Abundance of species at key stations of interest


HML002


(abunda


nce)


HML003(abun


dance)


HML011(abun


dance)


HML012(abun


dance)


HML024(abun


dance)


HML10s009B(abu


ndance)


Apheloch


aeta


marioni


(19)


Eteone longa


(6)


Aphelochaeta


marioni (527)


Scoloplos


armiger (6)


Scoloplos


armiger (3)


Aphelochaeta


marioni (1621)


Nephtys


hombergi


i (1)


Scoloplos


armiger (6)


Tubificoides


swirencoides


(11)


Nephtys


cirrosa (3)


Nephtys


hombergii (1)


Tubificoides


pseudogaster (54)


Aricidea


minuta


(1)


Capitella (6)  Streblospio


shrubsolii (4)


  Pygospio


elegans (1)


Tharyx 18


Mytilus


edulis (1)


Nephtys (2)  Scoloplos


armiger (2)


  Streblospio


shrubsolii (1)


Ampharete


lindstroemi (12)


  Nephtys


cirrosa (1)


Nephtys


hombergii (1)


  Abra (1)  Nephtys (10)





1.2.39.  Multivariate analysis of the entire Humber region data set allows further analysis of


the faunal community patterns in the region. Diagram XX provides a cluster analysis


of the entire dataset (4

th

 root transformed to reduce the impact of very high


numbers of single species). As can be seen there is some similarity between the


groups within the area of focus, indicating some similarity in the communities


present but at a low level, and the same level of similarity is apparent throughout


much of the Humber. Broadly speaking there is a divide in communities between


the mid and outer Humber, but the communities present within the area of focus


appear to be widespread and depauperate. 
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1.2.40.  The groups within the area of interest are broadly split into 3 groups with


HML10S009B being characterised by high numbers of A.marioni and Tubificoides in


slightly gravelly muddy sand (17% mud). This is a close fit with the biotope


SS.SMu.SMuVS.AphTubi (Aphelochaeta marioni and Tubificoides spp. in variable


salinity infralittoral mud).


1.2.41.  HML002, 011, 024, 027 and 034 are all considered to be SMS.SMx.SMxVS.AphPol as


they are characterised by apparent patches of muddy sand and slightly gravelly


muddy sand. The dominant fauna at these sites are Scoloplos armiger, A.marioni,


Tubificoides spp, Nephtys hombergii, Streblospio shrubsolii and Tharyx sp.


1.2.42.  HML003 and HML012 do not fit as closely as the other stations with


SS.SMx.SMxVS.AphPol/SS.SMu.SMuVS.AphTubi as they are both characterised low


numbers of species within sand, with Nephtys spp being the dominant species with


Capitella also featuring. As such it is considered an impoverished variant of


SS.SMx.SMxVS.AphTubi.





1.3.  Summary


1.3.1.  There appears to be some variation over the years between biotopes but biological


parameters and communities are relatively consistent over time. The variation


evident in community structure between years is in most cases likely to be within 
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the natural limits of variation and most changes over time likely to be related to


changes in the physical environment such as sediment type.


1.3.2.  Current data within the public domain limit the degree of confidence in the


characterization of the area to biotope level. In combination with historical


monitoring data the disposal sites and surrounding area can however be


characterized to a sufficient level for the purposes of EIA and it is possible to


suggest likely biotopes as a result.


1.3.3.  Figure  provides the EUNIS level 3 habitat distribution map used to inform the


distribution of biotopes in parallel with observed distributional data.





Figure 8 EUNIS Level 3 habitat type distributions





1.3.4.  Figure 13 provides the suggested biotope map of the area which forms the basis of


the characterization on which the subsequent assessment in Section 2 is made. 
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Figure 9  Indicative biotope characterisation of HU080 and the surrounding area of interest  
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2.  Assessment of impacts to sub-tidal ecology


2.4.  Introduction


2.4.1.  The primary impacts associated with the disposal of the capital dredge material are


assessed within Explanatory Note EX.10.2. The addition of a gravel fraction to the


disposal sites was not considered at the time; this report therefore only provides an


assessment of the potential impacts associated with the disposal of the gravel


fraction of the capital dredge.


2.4.2.  The impacts associated with the deposit of material containing relatively higher


proportion of coarser sediment (i.e. gravel fraction) can be considered in two


phases; initially the deposition of sediment (including the coarse fraction) resulting


in smothering of the community; and the potential change in habitat type as a


result of the introduction of a different coarser, grain size, in this instance, gravel.


Given the recognised highly mobile state of the sand and coarse sediment at


HU080, and therefore the adaptation of the faunal community character to a high


level of natural and anthropogenic disturbance, of primary concern is the potential


for a long term change in habitat. The change in habitat may result in changes to


the associated benthic community, which may be seen as either positive or negative


in terms of changes in biodiversity and community characteristics. The assessment


is informed primarily by sediment dispersal models followed by a sensitivity


assessment of the benthic communities, discussed here as biotopes. The sensitivity


of a biotope is a function of tolerance to an impact and the recoverability of the


community post impact. The methodology and benchmarks utilized within this


assessment are as outlined by Tyler-Walters et al (2001). A number of assumptions


are made in the assessment, as follows:


‚  Tolerance, and hence sensitivity, depends on the magnitude, duration,


or frequency of change in a specific pressure.


‚  The  assessed,


representing a population in the middle of its range or habitat


preferences.  Populations at the limits of their environmental


preferences are likely to be more intolerant of environmental


perturbation.


‚  Recoverability assumes that the impacting factor has been removed or


stopped and the habitat returned to a state capable of supporting the


species or biotope in question.


2.4.3.  The value of a species or biotope is a function of their conservation value.


2.4.4.  The impact of a change in sediment type and the associated benchmark considered


within this assessment are presented in Table 2-5:
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Impact  Benchmark  Notes


Deposition of


sediments/Smothering


The addition of 5 cm (low) and


10-20 cm (high) of sediment in


a single event. This is


considered appropriate given


the uncertainty in the precise


thickness of sediment at


locations smaller than the


250m x 250m cell.





The duration of smothering is


taken into account in the


assessment of recoverability,


where possible.  For example, in


high energy environments the


smothering sediment is likely to


be removed within a few tidal


cycles.


Change in sediment type   A change in Folk class for 1-2


years (medium impact).


The assessment is based upon


the Folk class triangles,


compiled by Connor et al.


(2004) as part of the National


Marine Habitat Classification


and available on the JNCC


website .  These Folk diagrams


indicate the sediment type in


which individual biotopes are


most likely to occur.


Table 2-5  Impact and benchmark for assessment (from Tyler-Walters et al, 2001)


2.5.  Impact significance


2.5.1.  Impact significance is derived utilising the methodology outlined in Supplementary


report EX 10.4.


2.6.  Modelling assessment


2.6.1.  Modelling conducted by JBA Consulting has aimed to assess the fate of gravel from


the AMEP capital dredge if disposed of at the HU080 disposal site (Figure 10). 
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Figure 10 Indicative gravel thickness during (top) and after (bottom) placement of material at


HU080





2.6.2.  The assessment was performed using the Particle Tracking Model developed and


The model simulation was performed for 18 days of Spring-Neap estuary tidal flow


(supplied by a 2D hydrodynamic model). For the first 14 days, particles were placed


into the top of the water column at a specified rate at the HU080 site.


2.6.3.  Three fractions of gravel were included in the simulation.  All fractions are predicted


to behave in a similar manner with dispersion away from the disposal site and


accumulation in the deeper water areas upstream towards IOTA.    Specific detail


regarding the modelling parameters is contained in Annex A.


2.6.4.  The results indicate that after 14 days of simulation the thickness of material on the


estuary bed reached 0.008m over an area of approximately 20 hectares to the


south east of the Immingham Oil Terminal (Figure a). After simulation of a further 4


days with no disposal, the gravel continues to disperse so that the average layer


thickness over a 250m by 250m cell reduced to less than 0.004m in this area, with


localised areas of up to 0.006m thickness. The rates of dispersion are likely to be


over-estimated by the model given that the gravel fraction will be moving in


combination with a sand fraction.  At times the gravel will be buried by sand and 
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will only move again once the sand has been picked up.  Additionally the total


transport will be comprised of both sand and gravel in proportion to their relative


abundance and ease with which they can be transported.


2.6.5.  The simulation indicates that even if the gravel fraction were dispersed rapidly it


represents a negligible impact on current maintenance dredging requirements in


the Outer Humber Estuary. The dispersed gravel remains within the sub-tidal area


and there will therefore be no impact upon inter-tidal areas and habitats. The


impact on the sub-tidal areas and habitats is assessed within the following sections.


2.7.  Disposal of dredged material at HU080


2.7.1.  The model outputs provide a description of the spatial dispersion of the sediment


and an approximate depth of sediment (in terms of a uniform layer) after disposal


activities have finished.  This layer will in reality be mixed into the active transport


layer of the bed.  Where the bed is sandy this transport layer may be tens of


centimetres in thickness with gravel mixed throughout the layer.  Over a 250m by


250m model cell an active transport layer of 0.1 to 0.2m thickness represents a


volume of 6,250m

3

 to 12,500m


3

.  A model average layer thickness of gravel of


0.004m to 0.01m thickness over a model cell represents a gravel volume of 250m

3




to 625m

3

 of varying size fractions (2mm to 60mm).   Over sandy areas of the model


domain the simulated depths of dispersion of gravel represent changes in gravel


content in an active transport layer of 0.1 to 0.2m thickness of between 2% to 10%.


2.7.2.  Where the bed is more mixed and more stable, such as in the deeper water areas in


the approaches to IOTA, the layer thickness of the gravel fraction can be considered


as representing a surficial deposit of coarse material.





Deposition of sediment/Smothering


2.7.3.  The disposal of the erodible material is likely to be focused on the western side of


HU080 where the greatest water depths occur.  In this area, order 10-20% of the


footprint of HU080, there will, therefore, be a temporary smothering of the benthic


community present in areas. Such smothering effects will occur in cycles as the


proposed strategy for sediment disposal comprises a deposition phase of some 15


minutes, with a gap of approximately eight hours until the next deposit of sediment


occurs.  The lower benchmark (smothering with 5 cm of sediment) would


temporarily halt feeding and respiration and result in the infauna having to relocate


to their preferred depth. At the high benchmark of smothering with 10-20 cm of


sediment, burrowing to a preferred depth in the sediment will take longer and at a


higher energetic cost.


2.7.4.  Whilst the few species present will tolerate smothering, loss of a proportion of the


population suggests a tolerance of high/intermediate. However, the baseline levels


of abundance are likely to return rapidly, so recoverability is recorded as high.


Species such as Nephtys sp. are large burrowing polychaetes and considered 
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capable of surviving in disposal areas (Maurer et al., 1986). The tolerance is


therefore considered high.


2.7.5.  Overall the magnitude of change relative to previous deposits at the disposal


ground (HU080) is small; however the change in character of the material may have


an ecological effect. The generally impoverished community, large natural


variability indicates the area has a low sensitivity, the benthic community has a low


importance and high recoverability from the comparatively short duration of the


effect and the impact is therefore of negligible significance.





Change in sediment type


2.7.6.  The model simulations indicate rapid dispersion of the gravel fraction to the west of


HU080.  Our conservative interpretation suggests that this dispersion will be slower


than that simulated but will still occur over the same envelope.  It is presumed that


for a duration of order 1-2 years there may be a detectable increase in the


proportion of gravel fraction sized material at the location of disposal within HU080


with the percentage gravel fraction in the upper active transport layer of the bed


being up to that in the placed material.  Away from the placement site the


proportions of gravel sized fraction from the disposal site will reduce to a fraction of


a percent except in the mixed sediment zones where some of the placed gravel is


simulated to accumulate.


2.7.7.  A 1-2 year change in sediment type at the location of the disposal in HU080 will


probably result in a change to the abundance in some species temporarily.  As a


result of the dynamic hydrographic environments in which the biotopes are found,


the infauna may experience some change in the composition of the sediment as a


result of natural variation, through either exposure of lower sorted sediments or as


a result of the influx of sediment from further afield. Therefore, tolerance is


assessed as high.


2.7.8.  The mobile sand biotopes included in this sensitivity assessment are characterised


by relatively high energy conditions and experience regular episodes of natural


disturbance and disruption by the prevailing hydrographic regime. In addition, the


fauna from mobile sand habitats is typically characterized by mobile opportunistic


species including polychaetes and crustaceans with high capacity for recruitment


and recolonisation (Bellew and Drabble, 2004).


2.7.9.  Summarising the effect of aggregate dredging on mobile sand communities and


their subsequent recovery, Bellew & Drabble ibid indicate that recovery is generally


rapid, ranging from a few months to two to four years for full recovery.


2.7.10.  As described in EX10.4 of the supplementary environmental information for AMEP,


full recovery at the disposal sites is considered unlikely given the regular use of the


sites by this and other projects and a recovery time of more than 1.5 years (Borja et


al., 2010). The disturbed areas are therefore likely to become dominated by 
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opportunistic species, and this has been observed to be the current baseline


conditions as a result of dredge material disposal.


2.7.11.  Therefore the experience from this past disposal and associated survey work is that


the impacts of disposal cannot be separated from natural variability. The conditions


after the disposal are likely to be indistinguishable from the baseline conditions (in


the context of the naturally high spatial variability and frequently low abundances


that are prevalent in this area) after one year.


2.7.12.  Overall the magnitude of change relative to previous deposits at the disposal


ground (HU080) is small; however the character of the material may have an


ecological effect at the site. The generally impoverished community and the large


natural variability indicates the area has a low sensitivity, the benthic community


has a low importance and high recoverability, the duration is relatively short (<60


days) and the impact is therefore of negligible significance.


2.8.  Impact of gravel fraction during dispersion


2.8.1.  As indicated in the modeling, much of the gravel fraction is considered likely to


disperse in a westerly direction into the deeper waters approximately 1km south of


the Immingham Oil Terminal. If the gravel were to disperse rapidly the average layer


thickness in this area is likely to not exceed 0.02m. The model shows that initial


accumulations of material reduce over time. With lower rates of dispersion from


the disposal ground the thickness of accumulated material is likely to be less than


0.02m.


2.8.2.  Unlike the initial disposal of the material, the transportation of the material away


from HU080 is unlikely to result in any smothering because the transport occurs in a


zone where there is an abundant supply of sediment moving back and forth with


the tide.  The additional material placed at HU080 will have a negligible impact on


the transport rates already happening.  However, the transport of gravel fractions


away from HU080 could result in a potential change in habitat type if a significant


proportion of the gravel fraction were to mix into the active transport layer in an


area which had very low abundance of coarser particles.





Accumulation in deep water areas to south of IOTA


Smothering


2.8.3.  The biotope complex present in the deeper basin to the South of the IOTA have


been described differently in terms of sediment type in a number of monitoring and


EIA outputs.


2.8.4.  The use of the EUNIS physiotype data and a number of community descriptions


from 1980 to present day appear to indicate the presence of a mixed sediment


community characterized by species acclimatized to the challenging estuarine 
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conditions including Capitella capitata, Polydora cornuta, Aphelochaeta marioni and


Corophium volutator.


2.8.5.  Polydora sp. is a short lived species that reaches maturity within a few months and


has three or four spawnings during a breeding season. For example, in colonization


experiments in Helgoland (Harms & Anger, 1983) Polydora ciliata settled on panels


within one month in the spring.    


2.8.6.  The tubes of polychaetes, including Polydora sp., would be covered and the


population would have to build new tubes at the new sediment surface, with some


energetic cost. Polydora sp. , are moderately fecund, the planktonic larvae are


capable of dispersal over long distances and the reproductive period is of several


months duration. Recovery and establishment of a mature community is likely to


occur within 5 years and so recoverability is assessed as high.


2.8.7.  Overall, a tolerance of intermediate is suggested at both benchmark levels.  While


recoverability is likely to take longer at the 10-20cm benchmark than the 5 cm as


recoverability is likely to involve complete recolonisation the surface sediment.


Therefore, recoverability is probably very high at the low benchmark and high at the


high benchmark.


2.8.8.  The generally impoverished community and the large natural variability indicates


the area has a low sensitivity, the benthic community has a low importance and a


high or very high recoverability, the duration is slightly longer than the impact at


HU080 and the impact is therefore of minor adverse significance.





Change of sediment type


2.8.9.  The mixed sediment biotope complex present in the area of the deeper basin are


characteristic of a range of Folk classes and whilst a change in sediment type in the


long term is likely to result in a loss of one variant of the biotope complex and its


replacement with another community it appears that the community composition


will remain.  A six month change in sediment type will probably result in a reduced


abundance in some species temporarily.  Therefore, tolerance is assessed as high.


2.8.10.  The infaunal polychaetes such as Aphelochaeta marioni have high fecundity and the


eggs develop lecithotrophically

2

 within the sediment or at the sediment surface.


There is no pelagic larval phase and the juveniles disperse by burrowing.


Recruitment must occur from local populations or by longer distance dispersal


during periods of bedload transport.  Recruitment is therefore likely to be


predictable if local populations exist.




2

 Lecithotrophic refers to the larval nutrition coming from an egg sac 
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2.8.11.  A change of over 1-2 years may result in loss of the abundance of some species, but


given the mixed sediments present and the associated communities an intolerance


of intermediate has been suggested.  Once the sediment has returned to type,


recovery will be high.


2.8.12.  The life history characteristics of the polychaete and crustacean species that


characterize the biotopes suggest that the biotopes would recover from major


perturbations within five years. Polychaetes present in the biotope are likely to


recover quickly due to relatively high reproductive output and early maturity, e.g.


Nephtys spp.  Dittman et al. (1999) observed that Nephtys hombergii was included


amongst the macrofauna that colonized experimentally disturbed tidal flats within


two weeks of the disturbance that caused defaunation of the sediment.


2.8.13.  As biotope recoverability is largely dependent on larval recruitment, recoverability


is assessed as high.


2.8.14.  The generally impoverished community and the large natural variability in level


indicates the area has a low sensitivity, the benthic community has a low


importance and high recoverability, and the duration is slightly longer than at


HU080 and the impact is therefore of minor adverse significance.





2.9.  Summary


2.9.1.  The volume of gravel when dispersed widely within the estuary away from HU080


represents negligible impact on current maintenance dredging requirements in the


Outer Humber Estuary.


2.9.2.  Current speeds at the disposal site can reach 2m/s during Spring tides, which is


sufficient to mobilise all gravel fractions placed at the site.  The placed gravel will


disperse away from the site as part of the high natural transport loads carried back


and forth across the site by the strong tidal currents.  Over time the tidal flow will


transport the gravel fractions away from the disposal site along the estuary bed. It


will travel back and forth along the deepest channels of the Outer Humber Estuary,


travelling no farther upstream than the Immingham Oil Terminal (IOTA).


2.9.3.   A depression in the estuary bed approximately 3.5km downstream of the IOT is


simulated to be the upstream location for accumulation of a large proportion of the


gravel, making it unlikely that gravel will travel to the berths of the IOT.


2.9.4.  The impact of smothering on the disposal site HU080 is of negligible significance as


a result of the low value, high recoverability and tolerance of the faunal community.


2.9.5.  The impact of change in sediment on the disposal site HU080 is of minor adverse


significance as a result of the relatively short period of time (1-2 years) the gravel


fraction is unlikely to be present in anything like its placed concentrations, and the


low value, high recoverability and tolerance of the faunal community.  
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2.9.6.  The impact of smothering on the mixed sediment faunal community associated with


the depression 3.5km South of the IOT is of minor adverse significance. This is as a


result of the longer duration of the impact in an area which contains mixed


sediment as recorded within the EA data and subsequent gravel disposal as a result


of the Grimsby RoRo development, and the low value, high recoverability and


tolerance of the faunal community.


2.9.7.  The impact of change in sediment type on the mixed sediment faunal community


associated with the depression 3.5km South of the IOT is of minor adverse


significance as a result of the longer term duration (<6 months) and the low value,


high recoverability and tolerance of the faunal community. It should be noted that


the benchmark of 6 months is more than the anticipated duration of impact and the


impact may therefore be expected to be less





2.10.  In-combination impacts


2.10.1.  The in-combination impacts of the fine sediments associated with the disposal of


the AMEP capital dredge material and other capital and maintenance dredging


projects have been addressed in Supplementary Report EX44.1 Supplementary


Environmental Information Cumulative & In-combination Effects.


2.10.2.  The impacts of gravel and coarse sediments associated with the disposal of the


AMEP capital dredge material have the potential to act in-combination with other


projects in the Mid-Humber Estuary.


2.10.3.  The Grimsby RoRo project ES describes the addition of volumes of coarse sediment


and gravels at the HU080 disposal site and as such this material has the potential to


act in-combination with the AMEP capital dredge operations.


2.10.4.  The project is due for commencement and completion in 2012/2013 and as such


will have an impact on the seabed prior to that of the AMEP project. Whilst the


volumes of coarse material are not specified it is assumed that the material will


disperse in the same manner as that of the AMEP material, with the majority of the


material dispersing to a depression 3.5km south of the IOT. The rates of


accumulation in this area are low and the simulation indicates that there is, over


time, some depletion of accumulated material from this area. As such it is unlikely


that the material from the AMEP development will have an additive effect in terms


of additional smothering or gravel thickness.


2.10.5.  The in-combination impacts may however result in an extended duration of impact


on the benthic communities and biotope complexes present. The precautionary


assessment in the preceding sections indicates that a change in sediment of 6


months would result in an impact of minor adverse significance. Given that the


AMEP activities are likely to commence significantly later than the 1 month post


dredge material disposal presented in the models, or indeed the precautionary 









- 34 -


15/11/2012    Assessment of the impacts of AMEP 


    capital dredge gravel fraction 





6months post-dredge assessment presented in this document, it is unlikely that the


in-combination impact will be greater than of negligible significance.


2.10.6.  In light of the uncertainty surrounding the site specific gravel thickness, at higher


resolution than the 250m x 250m cell, a precautionary assessment of minor adverse


significance is considered appropriate. 
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1  Synopsis





This file note reports the results of an additional modelling assessment of the impacts of the disposal of

gravel material associated with the AMEP capital dredge operation, based in South Killingholme in the

Humber Estuary.  The file note accompanies a previous one
1
 that investigates the impacts of a gravel

plume characterised by grain sizes in the range 2-10mm.  An additional assessment is provided here,

which investigates the fate of disposed gravel with the distribution of grain sizes being 49% (2-6mm), 29%

(6-20mm) and 22% (20-60mm).  The same assessment methodology is used as for the previous file note.


The assessment finds that the gravel fraction of the capital dredge disposed at HU080 will fall to the

estuary bed upon disposal.  Current speeds at the disposal site can reach 2m/s during Spring tides, which

is sufficient to mobilise the majority of sediment including the larger grain sizes.  The tidal flow will

transport the gravel away from the disposal site and along the estuary bed.  It will travel back and forth

along the deepest channels of the Outer Humber Estuary, travelling no farther upstream than the

Immingham Oil Terminal (IOT).  A depression in the estuary bed approximately 3.5km downstream of the

IOT traps a large proportion of the gravel, making it unlikely that gravel will travel to the berths of the IOT.

After 14 days of the disposal programme the thickness of material on the estuary bed reached 0.008m

over an area of approximately 20 hectares to the south east of the IOT. The layer thickness was in the

range 0.004-0.008m over an approximate area of 330 hectares, 1km to the south of the Immingham Oil

Terminal, being less than this elsewhere. After 4 days with no further disposal, the gravel dispersed so

that the layer reduced to less than 0.004m in this area, with localised areas of up to 0.006m thickness.

For the full disposal programme of 42 days, the average
2
 layer thickness in this area is likely to not

exceed 0.02m, and reduce to negligible thickness within a month of the cessation of the disposal

programme.


The relatively small amount of gravel, when dispersed, represents a negligible impact on current

maintenance dredging requirements in the Outer Humber Estuary. The dispersed gravel remains within

the sub-tidal area and there is therefore no expected impact upon inter-tidal areas and habitats.


This assessment finds that the gravel material with grain size distribution as stated above will behave very

similarly to material with the grain size distribution of 2-10mm, reported in the previous file note.





2  Context





The AMEP construction in South Killingholme in the Humber Estuary requires a capital dredge operation.

The material that will be dredged contains a significant quantity (130 000m
3
) of material that is classed as

gravel.  The AMEP site investigation revealed that this gravel material is characterised by the following

proportions of grain sizes: 49% (2-6mm), 29% (6-20mm) and 22% (20-60mm). This material is proposed

to be disposed at the HU080 disposal site (Figure 1 ).


                                                     

1
 Assessment of impacts of disposal of AMEP capital dredge gravel fraction, 28 August 2012, JBA Consulting

(2010s4456_AMEP_Gravel_plume_assessment.pdf)

2
 Thicknesses are calculated by dividing the total particle volume in a 250m by 250m cell by the area of that cell.  Individual grain

sizes can be greater than the average thickness within a cell. 
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Figure 1: D isposal sites in the Outer H umb er Estuary







3  Methodology





The capital dredge operation proposed will use the Barent Zanen (8000m
3
 capacity), a Trailing Suction

Hopper Dredger, to dispose of material at the disposal site. The round trip time between disposals (from

the disposal site to the AMEP site, dredge, and return to the disposal site) is expected to be

approximately 8 hours. The disposal time of the material is expected to be approximately 15 minutes.

From the AMEP site investigation, it is estimated that approximately 13% of the material disposed of

during each disposal will constitute gravel. This represents 1 ,040m
3
 of the capacity of the dredger.

Therefore, it will take approximately 42 days at this rate to dispose of the gravel.


A plume modelling assessment was performed to investigate the behaviour and dispersal of gravel-sized

sediment at the HU080 disposal site due to the Humber Estuary tidal flow currents.  The assessment was

performed using the particle-tracking methodology described in JBA Consulting (2011 )
3
 (see Appendix

below for a description of the model). Though this modelling methodology assessed the impacts due to

the disposal of silt-sized grains, it is also applicable for investigating the fate of material with the larger

grain sizes that characterise gravel. The model simulation was performed for 18 days of Spring-Neap

estuary tidal flow (supplied by the 2D hydrodynamic model described in JBA Consulting (2011 )). For the

first 14 days, particles were placed into the top of the water column at a specified rate (1 ,040m
3
 over 15

minutes, followed by 8 hours until the next disposal) at the HU080 site.  In order to best simulate the

disposal of the observed distribution of gravel, the 15 minute disposal time was divided so that for 49% of

the time disposal of the fine gravel (2-6mm) was simulated, 29% of the time disposal of the medium

gravel (6-20mm) was simulated, and 22% of the time disposal of the coarse gravel (20mm-60mm) was

simulated.


For the final 4 days, the simulated disposal operation was stopped in order to examine how the particles

would disperse upon completion of the actual dredge disposal programme. This length of simulation, one

third of the actual proposed programme, was performed due to computational restrictions. The impacts of

the full disposal programme were extrapolated from the results of this shorter simulation.


Layer thicknesses were calculated by dividing the total particle volume in a 250m by 250m cell by the

area of that cell. Therefore, layer thicknesses reported are averages over this area.  Individual grain sizes


                                                     

3
 JBA Consulting (2011) Able Marine Energy Park Estuary Modelling Studies. Report for Able UK Ltd 
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described by particles
4
 by the plume model within a cell can be greater than the average thickness within

that cell.





4  Results




For each period of disposal during the first 14 days of the simulation the grain-sized particles dropped to

the bed of the estuary upon disposal.  Current speeds in this area reached 2m/s during Spring tide, which

was sufficient to mobilise the larger grain sizes and transport the majority of sediment away from the

disposal site.  The average particle height above the bed outside of the disposal location remained below

0.01m throughout the simulation, even during peak Spring tide flows. The flows transported the particles

along the bed of the estuary upstream during the rising tide and downstream during the ebbing tide. The

average thickness of gravel material on the estuary bed, derived from the particle representation, during

the last 24 hours of disposal on day 14 of the simulation is shown in Figure 2. The largest increase in bed

elevation after 14 days of the gravel disposal programme was approximately 0.008m over an area of 20

hectares to the south east of the IOT.  The gravel-sized sediment was transported into the deepest

channels of the estuary bed, as can be seen by comparing the pattern of dispersed sediment with the

bathymetry (Figure 3).  A depression in the estuary bed approximately 3.5km south east of the IOT

captured the sediment, preventing the gravel from being transported to the IOT berths.  The layer

thickness was in the range 0.004-0.008m for an area of approximately 330 hectares of the sub-tidal zone,

extending from 1km downstream of the IOT to the south east.  The thickness of the layer elsewhere in the

Outer Humber Estuary is significantly less than this.  After 4 more days of tidal flow with no more added

sediment at the disposal site, the simulated layer thickness reduced to approximately 0.006m at highly

localised points, and significantly less than this everywhere due to continued dispersion of the particles

(Figure 4).


In reality, the layer thickness will exhibit considerable variation due to the fact that the grain sizes involved

are greater than the spatially-averaged thicknesses reported.





                                                     

4
 Each particle in the plume model represents a given mass of sediment, not an individual sediment particle or grain.  See the

appendix for more detail. 
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Figure 2: Average gravel layer thickness during day 14 of disposal simulation at H U 080








Figure 3: B athymetry of Outer H umb er Estuary (metres b elow  Ordnance D atum)








IOT 
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Figure 4: Average gravel layer thickness during day 18 of disposal simulation at H U 080 (4 days

after end of disposal)







5  Impacts





The gravel fraction of the capital dredge disposed at HU080 will fall to the estuary bed upon disposal.

The tidal flow will transport the gravel away from the disposal site and along the estuary bed. It will travel

back and forth along the deepest channels of the Outer Humber Estuary, travelling no farther upstream

than the Immingham Oil Terminal.  After 14 days of the disposal programme the thickness of material on

the estuary bed reached 0.008m in the simulation over an area of approximately 20 hectares to the south

east of the IOT. The layer thickness was in the range 0.004-0.008m over an approximate area of 330

hectares, 1km to the south of the Immingham Oil Terminal, being less than this elsewhere. After 4 days

with no further disposal, the gravel disperses so that the layer reduced to less than 0.004m in this area,

with localised areas of up to 0.006m thickness.  For the full disposal programme of 42 days, the average

layer thickness in this area is likely to not exceed 0.02m, and reduce to negligible thickness within a

month of the cessation of the disposal programme.


The relatively small amount of gravel, when dispersed, represents a negligible impact on current

maintenance dredging requirements in the Outer Humber Estuary. The dispersed gravel remains within

the sub-tidal area and there will therefore be no impact upon inter-tidal areas and habitats.





6  Appendix   Particle Tracking Model




An assessment of the fate of the gravel sediment plume at the disposal site has been performed using the

Particle Tracking Model (PTM), developed and maintained by the US Army Corps of Engineers’ Coastal 
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Inlets Research Program
5
. The PTM uses a Lagrangian framework in which the sediment being modelled

is discretised into a finite number of particles that are followed as they are transported by a specified flow

field. Each particle in the PTM represents a given mass of sediment (not an individual sediment particle or

grain), and each particle has its own unique set of characteristics. Particles from sources being modelled

(as opposed to the local, or native, bed sediment) are introduced, or released, into the domain from

specified source locations. These sources are designed to permit modelling of a wide range of natural or

anthropogenic processes in coastal and environmental studies.


In the PTM the 2D depth-averaged flow field is specified from the hydrodynamic model. Lagrangian

calculations are carried out for each particle active in the domain and include:


‚   location. Vertical

flow velocity is estimated using the continuity equation if the input hydrodynamics are two-

dimensional;


‚  Mobility calculations: determine the mobility of the particle and, if deposited, the likelihood of its

entrainment in the flow using the flow  s location;


‚  Trajectory calculation: determine the position of the particle at the end of the time-step using an

advection-diffusion routine with consideration of settling, deposition, and erosion. Particle inertia

is not considered;


‚  predicted path does not violate boundary

conditions.


Limitations of the model include:


‚  Sediments specified at the source do not have an initial momentum;


‚  The model assumes no background SSC (clear water) and therefore there is no representation of

the effect that such background SSCs may have on hindering the fall velocity of particles;


‚  Particles that leave the domain of the hydrodynamic model at the ocean boundary are lost and

cannot re-enter the domain. Therefore, SSCs may be slightly under-predicted throughout the

Estuary. This effect is partially mitigated by the fact that a proportion of sediment leaving the

Estuary will not re-enter, being dispersed along the coastline.










                                                     

5
 Coastal and Hydraulics Laboratory (2006) PTM: Particle Tracking Model. ERDC/CHL TR-06-20. US Army Corps of Engineers,

Engineer Research and Development Center 














ANNEX 3 – SCHEDULE OF PROJECT DOCUMENTS CONSIDERED IN IN-COMBINATION

ASSESSMENT

   



ABLE MARINE ENERGY PARK


POTENTIAL CUMULATIVE IMPACT SCHEDULE


MAY 2012


Pre-


Planning

Submitted Approved


Under


Construction

Operational


Able UK Area F Able UK PA/2008/1463 Greenfield √ 0% 0% Port-related storage Not EIA development.


Able UK Area C Able UK PA/2007/0101 Brownfield √ 75% 50% Port-related storage ES available


Able UK Area E Able UK PA/2006/0039 Brownfield √ 50% 0% Port-related storage ES available


Able UK Northern Area Able UK PA/2009/0600 Greenfield √ 0% 0% Northern Area Port Related Storage, Conservation areas and Office park ES available


PROJECTS IN THE HUMBER ESTUARY


Donna Nook Managed Realignment Scheme EA N/132/02687/09 Estuary √ 0% 0% Realignment of existing flood banks to create new intertidal habitat.

Refused 8th July 2010. Resubmitted and approved 23rd June 2011

ES available, AA available.


Maintenance Dredging ABP Estuary √ n/a 100% In accordance with the Humber Estuary dredging protocol. Maintenance Dredging Protocol


Immingham Oil Terminal Approach Channel Deepening ABP Estuary √ 0% 0% Dredging works ES available, AA available


Green Port Hull ABP Estuary √ 0% 0% Quay and industrial facilities ES available


Grimsby Ro Ro ABP Estuary √ 0% 0% New Ro-Ro ES available


Hull Riverside Bulk Terminal ABP HRO Estuary √ 0% 0% New bulk terminal ES available


Humber Flood Risk Management Strategy EA Estuary √ n/a n/a Strategic flood risk management plan including managed realignment sites AA available


North Lincolnshire Core Strategy NLC n/a √ Strategic local planning  document
 http://www.northlincs.gov.uk/environment/planning/spatial-planning/local-development-framework/


Land East of Falkland Way, North Lincolnshire Trenport Investments L PA/2001/1556 Brownfield √ n/a 100% Single road junction for existing development This development exists - part of baseline.


Ursa Glass Wool Factory Ursa PA/2008/0988 Greenfield √ 0% 0% Glass Wool Factory, resubmitted

Paper copy of ES available. Electronic not available - has been requested from


applicant.


Bioethanol Plant Bioethanol Ltd. PA/2006/1880 Greenfield √ 0% 0% Bioethanol plant ES available, AA available.


North Killingholma Power Project C.Gen IPC Application Mixed √ 0% 0%

Integrated Gasification Combined Cycle Power Station (output up to 430MW). Land


West of HST

PEIR available


DRAX Heron Renewable Energy Plant Drax DECC Application Brownfield √ 0% 0%

Land to the north of, Humber Road, South Killingholme. Biomass power station. 290MW


Biomass Power Station

ES available


PROJECTS IN NORTH EAST LINCOLNSHIRE COUNCIL AREA


North East Lincolnshire Core Strategy NELC n/a √ Strategic local planning document - draft only
 http://www.nelincs.gov.uk/council/planning-policy/core-strategy-development-plan-document/


Aeolian Wind Turbines DC/827/08/IMM √ 0% 0% Two wind turbines and ancillary development ES available online.


Bio Power / Fuel Helius DC/303/07/IMM Mixed √ 0% 0% AA available


Bioethanol Plant

Abengoa


Bioenergy

DC/1147/10/IMM Greenfield √ 0% 0% ES available.


Bioethanol Plant Vireol PLC DC/202/08/WOL Brownfield √ 0% 0% ES available.


Europarc Wykeland Group DC/1119/10/WOL Mixed √ 100% Application to replace extant application DC/1492/04/WOL This development exists - part of baseline.


Industrial Park Magna Holdings DC/730/07/IMM √

Land at Queens Road North of Europa Way Immingham N E Lincolnshire. B1, B2 & B8


Industrial Development

ES available


Hull City Council Core Strategy HCC n/a √ Strategic local planning  document HRA available


Tidal Stream Generator Neptune RE Ltd. 24778 √ 0% 100% DECC Application

Under construction Q1 2012, but at time of ES was still in planning stage.  Comprises


2no. Piles in estuary.


PROJECTS IN EAST LINDSEY DISTRICT COUNCIL AREA


No projects potentially acting cumulatively with the Project (AMEP and Compensation Site)


PROJECTS IN WEST LINDSEY DISTRICT COUNCIL AREA


No projects potentially acting cumulatively with the Project (AMEP and Compensation Site)


PROJECTS IN THE EAST RIDING OF YORKSHIRE


ERYC Core Strategy ERYC n/a √ Strategic local planning document - draft only
 http://consult.eastriding.gov.uk/portal/forward_planning/core/


Farmarsh Farm ERYC 11-05896-STPLFE √ 3no. Turbines ES available


Thorngumbald Windfarm We understand this to have been withdrawn from planning.No information available.


Country Park Inn 11/01633/STPLF Mixed √ Extension to hotel and ancilliary works Consultation on HRA available.


Bioethanol facility, Saltend Lane, Preston Vivergo Fuels 07/07450/STPLFE √

Construction of a bioethanol facility consisting of three separate areas, main process


area, ethanol storage area and a tanker loading area with associated works.

ES available


Energy from Waste facility BP 06/05284/STPLFE √

Energy from Waste facility with associated buildings/works. Joint application with Hull


CC. Work Commenced.

No ES available.


Humber Gateway on-shore installation Eon 08/01993/STPLFE √ Under ground cables from Easington to Saltend
 http://www.eastriding.gov.uk/publicaccessdocuments/default.aspx?folder1_ref=08/01993/STPLFE


Mixed use south of Brough Horncastle Group √ 0% 0% Leisure, retail and residential development.
 http://www.eastriding.gov.uk/publicaccessdocuments/default.aspx?folder1_ref=11/04104/STOUTE


Biomass power station GB-BIO Ltd 10/04639/STREM √ Biomass powered electricity generating station No ES available.


OTHER PROJECTS


Humber Gateway Wind Farm

Eon (Humber


Wind Ltd)


Approved by


DECC 09 02 11

√ 0% 0% 8km off the Holderness coast, East Riding of Yorkshire.  300MW , 42 to 83 turbines AA available.  Remote from estuary.
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ANNEX 4 – EXTRACT FROM HUMBER FRMS HRA VOLUME 2 (Stage 4) 




