
EX
  5

93
7 Wightlink Ferries, Lymington

Shoreline Management & Geomorphological 
Advice to Natural England

Report EX 5937
Release 3.0
January 2009





Wightlink Ferries, Lymington 
Shoreline Management & Geomorphological Advice to Natural England 

 

EX 5937 iii  R. 3.0 

Summary 
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Report EX 5937 

ton-Yarmouth 
sessment to be 

ington Harbour is designated as a Special 
 (SAC).  This 
rsh) which are 

istrict Council 
Fisheries Agency) who will oversee the Appropriate Assessment process.  

de advice to them 
m past and 
s questions 

ritten following: 
, Lymington Harbour Commissioners, Wightlink, 

urements from 
eaTech); 

ws: 

bour (at Chart 
C Class ferries 

Low Water channel itself has also 

Commissioners 
erries travelled 

hat the combination of drawdown and return 
currents from ferry movement would have led to significant1 erosion of the mudflat.  This 

en by HR Wallingford in 1991. 

• There is therefore both circumstantial evidence for the observed erosion in the inner parts 
of the Harbour having been caused by the C Class ferry and a measured mechanism by 
which this ferry can have caused the erosion.  It is therefore most likely that the erosion of 
the mudflats observed since the 1970’s, at least upstream (landward) of Pylewell, is 
predominantly a function of the C Class ferry activity.   

                                                     

Shoreline M
 

January 2009 
 
 
Wightlink are proposing to introduce a larger ferry (‘W Class’) into their Lyming
service.  The proposals include shore-side works which require an Appropriate As
undertaken before they can be carried out because Lym
Protection Area (SPA), a Ramsar site and a Special Area of Conservation
designated status is awarded because of its intertidal areas (mudflat and saltma
considered to be nationally and internationally important habitats. 
 
Natural England is acting as advisor to the Competent Authorities (New Forest D
and the Marine and 
In December 2008 Natural England commissioned HR Wallingford to provi
regarding the potential for physical impacts on the designated habitat arising fro
future ferry activity.  This report presents the outcome of the study and addresse
asked by Natural England. 
 
This version of the report supersedes Release 2.0 of the same and has been w
• discussions between Natural England

Black and Veatch, ABPmer and HR Wallingford; 
• further analysis of bathymetric data by ABPmer; 
• further input regarding the measured drawdown and return current meas

Ryan Willegers (Lymington Harbour Commissioners) and Ian Dand (BMT S
• discussions with Lymington River Association.  
 
The key points arising from the analysis in this report can be summarised as follo
 
• The evidence is that the rate of erosion of the mudflat in Lymington Har

Datum and Mean Low Water) has increased from around the time that the 
were introduced.  Since this time erosion of the 
occurred.   

• Recent measurements and observations undertaken by Lymington Harbour 
and BMT SeaTech, in combination with evidence of the speeds at which f
within the Harbour prior to 2007, suggest t

concurs with the analysis undertak

 
1 See Section 1.4 for definition of significant 
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Summary continued 

art Datum and 
d by the 1993 
ours resulting 

urvey.  In addition the 
y should be 
ade. 

e 
probably dominated the erosion process.  However, since the ferry has contributed to 

f the Harbour 

hich has been 
ly diminished 

say it has disappeared altogether.  The passing of 
es which will 
 the foreshore 

ferry has the 

and during ferry passage, of the order of those which, it is argued here, have led to 
 an enhanced 

present scenario (C class vessels adhering to the 
 historic rates 

 Class vessels 
 the region of 0.4ha per decade.   

se of W class 
 

role of wind waves will become increasingly more important and thus it is likely that the 
these rates calculated on the basis of the ferry 

•  all parties that the W Class ferry will produce greater underkeel 
jet speeds.  It is therefore to be expected 

that further deepening will occur in the channel.   

 
 
 
 
 
 

 
• It is suggested in ABPmer studies that there has been no change to the Ch

Mean Low Water contours since 1994.  However this result is not supporte
survey which indicates progressive changes in contours.  In our view the cont
from the 1993 survey appear more plausible than those of the 1994 s
precautionary principle would dictate that, of the two, the 1993 surve
considered as being the result upon which management decisions should be m

• Downstream (seaward) of Pylewell the increasing effect of natural wind waves hav

erosion upstream it is also likely to have contributed to erosion in this part o
to some extent. 

• The recent reduction in speed of the C Class ferries means that the erosion w
observed probably as a result of the drawdown/return flow effect, is great
from the historic trend.  That is not to 
ferries near Bag of Halfpence and Pylewell will produce large shear stress
continue to erode the lower intertidal. In addition the thrust jet interacts with
in the vicinity of Cage Boom during turning.   

• The evidence of the drawdown measurements indicates that the W Class 
ability to generate drawdown-induced current speeds across the mudflat, near low water 

significant4 erosion of the mudflat in the inner Harbour.  This will result in
rate of loss of mudflat compared to the 
speed restrictions in the Harbour), and a similar rate of loss compared to the
which have occurred prior to 2007. 

• An estimate of the recession rate of Chart Datum resulting from the use of W
is in

• An estimate of the recession rate of Mean Low Water resulting from the u
vessels is in the region of 1.3ha per decade.  However, as the mudflats erode further, the

observed rate of erosion will be higher than 
alone. 

It seems to be agreed by
turbulence, backflow, return currents and thrust 
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1. Introduction 
1.1

ir Lymington-
ch require an 
d out because 
amsar site and 

ation (SAC).  This designated status is awarded because of its 
nationally and 

 Forest District 
e Appropriate 

08 Natural England commissioned HR 
W pacts on 
the  future ferry activity.   Specifically, Natural 
England requested answers to the following questions: 
 
Q1 l (above CD) is 

n channel? 
 
Q2 files, geology, 

 deepening and 

 
Q3  are underway, 

ghtlink (LHC) 

ove decision-
 in the light of Q1 and Q2 above specifically: 

m propulsion 

s indication of 

c)how do the benefits to be gained above relate to the cost and time 

 
Q4 

tter quantify it 
ith Schneider 

 
Q5 ter-tidal from 

estimated further deepening of the navigation channel. 
 
Q6 Modelling suggests that drawdown of the ‘W class’ could be reduced by small 

reductions in speed so that drawdown was similar to the ‘C class’. Natural 
England has now received field information from the sea trials comparing ‘W 
class’ drawdown (vertical) at different states of tide in different locations. 
Drawdown currents are lower than expected, what are the implications for 
potential erosion? If drawdown is still a problem help is needed to assess at 

 BACKGROUND 
Wightlink are proposing to introduce a larger ferry (‘W class’) into the
Yarmouth service.  The proposals include shore-side works whi
Appropriate Assessment to be undertaken before they can be carrie
Lymington Harbour is designated as a Special Protection Area (SPA), a R
a Special Area of Conserv
intertidal areas (mudflat and saltmarsh) which are considered to be 
internationally important habitats. 
 
Natural England is acting as advisor to the Competent Authorities (New
Council and the Marine and Fisheries Agency) who will oversee th
Assessment process.  In December 20

allingford to provide advice to them regarding the potential for physical im
 designated habitat arising from past and

 Have Wightlink provided convincing evidence that the inter-tida
resilient to changes in the navigatio

 In light of answer to Q1 and given the nature of the estuary (pro
substrate) how would we expect the inter-tidal to react to further
widening that is predicted from the ‘W class’? 

 Now that the first ‘W’ class has arrived and sea trials for safety
Natural England is being criticised for not advising that Wi
obtains further field information from sea trials. Natural England seeks advice 
on the degree to which further field data would help to impr
making
a) probe sampling of water flows under and around the boat, fro
and backflow, to estimate erosive force compared to ‘C class’. 
b) sampling of sediment disturbed by ‘C class’ and ‘W class’ a
relative differences in erosive potential. 

implications? 

If further quantification of deepening and widening, and further field evidence 
are not appropriate, is there a basis for asking Wightlink to be
using other means, i.e. could they do this using VSP [Vo
Propeller] flow modelling? 

 Is there any way of approximately quantifying losses of in
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what speed and at what state of tides ‘W class’ drawdown is similar to ‘C 
class’. 

Q7 ave indicated 
tion, tide and 

 parameters that the ‘W class’ should operate under to avoid adverse 
effect/detrimental effect (clarification sought on legal remit) on Natura 2000 

 
Q8  has informed Natural 

ith a view to 
cling) 

  
Q9 e estuary. The 

o tracks through this. Lymington River Association says that the 
cuts in the bank allow greater wave penetration that would significantly 

tion to the mouth of the navigation channel causing 

outh Ferries: 
ay 2008.  

 to Yarmouth Ferries: 
9. 

: The Present 
. 
down, Wash 

• Eagle Lyon Pope (2006) Wightlink Ferries Lymington Harbour Navigational 
06. 

nnage Lymington Yarmouth Ferry, Mud 
991. 

Environmental 
Statement, Final Draft, April 2008. 

 data and has 
esent study. 

1.3 STRUCTURE OF REPORT 
The remainder of this report comprises five further chapters.  Chapters 2, 3 and 4 
present the evidence for potential impact arising from past, present and future ferry 
activity.  The loss of intertidal area resulting from the W class ferry being put into 
operation is estimated in Chapter 5.  Chapter 6 presents answers to the specific 
questions raised by Natural England.  The conclusions of the report are presented in 
Chapter 7.  

 
In light of sea trials data, Lymington Harbour Commissioners h
that they will ask Natural England advice on the speed, naviga
wind

features.  

Please assess the analysis of morphological evolution that
England thinking and advise on any incorrect interpretations. (W
advising on the likely effects of the ferries on local sediment recy

A sub-tidal bank of sediment is deposited across the mouth of th
ferries carve tw

increase wind wave penetra
erosion. Is this likely? 

1.2 SOURCES USED IN THIS REPORT 
The sources used in this report include the following: 
 
• ABPmer (2008a) Wightlink – Replacement Lymington to Yarm

Information for Appropriate Assessment, ABPmer Report R.1427, M
• ABPmer (2009) Wightlink – Replacement Lymington

Information for Appropriate Assessment, Extra Analysis, January 200
• BMT SeaTech (2008a) Ferry Operations at Lymington, Phase 1

Situation and Future Prediction, Report C13537.R01.V2, March 2008
• BMT SeaTech (2008b) New Ferries for Lymington/Yarmouth: Draw

and Flow Measurements, Report  C13537.01.R01, 24 November 2008. 

Review, Report number ELP-55272-1206-57219-Rev 1, December 20
• HR Wallingford (1991) Proposed New To

erosion in Lymington River, HR Wallingford Report EX 2390, July 1
• Black and Veatch (2008) Lymington Harbour Protection, 

 
Additional input from Lymington Harbour Commissioners, BMT Seatech and 
Lymington River Association (2008) is also drawn upon. 
 
In the preparation of this report HR Wallingford has relied on third party
not conducted analysis of bathymetric data or field measurements in the pr
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1.4
s hull, some of 
ced in shallow 

called  (BMT SeaTech, 2008a).  In practice it is difficult to separate the effect 

 Current – when a ship moves in a confined channel its motion through the 
in the opposite 

dly back along 
 and as a result 

 drawdown of 
 a long period 

0-60 seconds.  As the wave 
k up the slope.  

 of the drawdown wave, the slope of the intertidal and the 
amplitude of the drawdown the current speed induced can be significant. 

 surface of the 

 also known as 
e propulsion system. It is widely used on tugs 

tating around a vertical axis, there is a 

rotation of the 
ilar to the 

collective pitch control and cyclic in a helicopter.  

in a jet of water which 
flows in the opposite direction to the direction of motion.  This will be referred to 

Significant – this word has a specific meaning in Appropriate Assessment or 
Environmental Statements.  The word as used in this report is used in the sense of 
ordinary English and not the formal meaning used in the assessment procedure. 

1.5 LOCATIONS REFERRED TO IN THIS REPORT 
The locations referred to in this report are shown in Figure 1. 
 

 REPORT DEFINITIONS 
Backflow – when a ship moves in water it induces flow velocities over it
which are greater than its speed through the water. This effect is enhan
water and may be seen as an additional current in the water close to the ship. This is 

backflow
of backflow and turbulence from the Voith Schneider propeller. 
 
Return
channel causes a current to flow throughout the remaining cross-section 
direction.   
 
Drawdown – As the vessel moves along the displaced water flows rapi
the vessel (backflow).  The increase in speed reduces the water pressure
the water level is lowered locally.  This causes squat of the vessel but also
the water levels around the vessel.  The drawdown can be thought of as
wave with a height of tens of centimetres and a period of 2
meets an intertidal slope a current is induced down the slope and then bac
Depending on the period

 
Ship Wash – The term ship wash refers to the creation of waves on the
water by the passage of vessels.   
 
Voith Schneider propeller (VSP) – The Voith Schneider propeller (VSP),
a cycloidal drive is a specialized marin
and ferries.  Arranged on a circular plate, ro
circular array of vertical blades. Each blade can rotate itself around a vertical axis. The 
internal gear changes the angle of attack of the blades in sync with the 
plate, so that each blade can provide thrust in any direction, very sim

(http://en.wikipedia.org/wiki/Voith_Schneider_Propeller). 
 
Thrust jet – The action of the Voith Schneider Propeller results 

henceforth as the thrust jet. 
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Figure 1 Location map of Lymington Harbour showing approximate 

navigation p
location of 

osts 

2. m past 

2.1 
, is experiencing 

f the estuary 
or some time 
rned with the 

osion to have 
articular, the 
 activity, and 

may occur in response to the introduction of the proposed new ferries, is considered. 
 
The ‘C Class’ vessels which are currently in action in the Lymington Harbour have 
been in operation since 1973.  They have the same Voith-Schneider propulsive system 
as the proposed ‘W Class’ vessels but the size and power of the C class vessels are less 
than those of the W class vessels.   The introduction of the C Class vessels coincided 
with a significant recession in both mudflat and saltmarsh adjacent to the navigation 
channel throughout the Harbour (see Sections 2.3 and 2.4).  However, while the 

Evidence for potential impact arising fro
ferry activity 
INTRODUCTION  
Lymington Harbour, like many locations within the Solent region
significant erosion of mudflat and saltmarsh along the seaward edge o
system.  The historical evidence is that this effect has been continuing f
(possibly centuries, ABPmer, 2008a).  However, this report is not conce
ongoing erosion at the seaward boundary but on the potential for er
occurred within the Harbour, adjacent to the navigation channel.  In p
possibility that erosion could have occurred historically in response to ferry
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juxtaposition of these two events is reason to reflect on the potential for
contribute to erosion, it must remembered that there are natural erosion 
within the Harbour also which may dominate, or not, the effects of fer
particular there is the significant loss of mudflat and saltmarsh at the shor
the Harbour which is considered to be a function of wind wave activity

 the C class to 
effects at work 
ry passage.  In 
eward edge of 
, and which is 

increasingly impinging further into the Harbour itself (ABPmer, 2008a, and Ryan 

nduced impact 
ed in ABPmer 

easurements of drawdown and return currents conducted by BMT SeaTech 
R Wallingford 

2.2 WATER TO 

 England) both 
itat.  Both the 

unded on their seaward edge by MLW.  The SAC 
is bounded along the navigation channel by the navigation posts which are more or less 

., 2008).  The whole of the 
 within the SPA/Ramsar site although the designated 

2.3  
2.3

on survey data 
note is revised 
e cross-section 

iable means of 
ead, ABPmer, 
was based not 
istrict Council 
much potential 

for error in the resulting cross-sections.  Moreover (as the author of this report can 
ndicular to the 
to errors when 
ntours of CD 
 NFDC digital 

t and Seymours 

The new contours of CD (Figure 2 presented in ABPmer, 2009) indicate that changes to 
CD have been limited since 1994.  This is a very different result from the cross-sections 
provided in the May 2008 report (and which were discussed in the previous version of 
this HR Wallingford report).  In order to provide more confidence in the new data it was 
agreed at a meeting on January 13 2009, as a check of the data presented in Figure 2 of 
ABPmer (2009), that the difference in channel width at CD be derived from the original 
charts by measuring using a ruler between data points of 0mCD (thus minimising, if not 
removing, error due to digitising and interpolation).  This analysis of the original charts 

Willegers, Lymington Harbour Commissioners, pers.comm, 2008).   
 
The purpose of this chapter is to review the available evidence for ferry-i
from the C Class vessels.  In particular the bathymetric data present
(2008a), m
and Lymington Harbour Commissioners, and the studies conducted by H
in 1991. 

 THE IMPORTANCE OF CHART DATUM AND MEAN LOW 
HABITAT DESIGNATION 
The changes in CD and MLW may (subject to confirmation by Natural
have formal meaning with regard to the integrity of the designated hab
SAC and the SPA/Ramsar sites are bo

located at CD (Claire Lambert, Natural England, pers.comm
navigation channel is located
features are associated with intertidal habitat.    

 OBSERVED BATHYMETRIC CHANGES TO CHART DATUM
.1 Observed Bathymetric changes 

ABPmer (2009) presents historical bathymetric cross-section data based 
from New Forest District Council.  The data presented in the (2009) 
from the May 2008 Report (ABPmer, 2008a).  ABPmer now consider th
data to contain sufficient uncertainty that it may not be the most rel
discerning changes in the channel at Chart Datum (Peter Whiteh
pers.comm., 2009).  The argument is that because the cross-section data 
on the measured data itself but on the interpolation of the New Forest D
digital terrain model, itself an interpolation of the measured data, there is 

confirm) the bathymetric measurements were not always measured perpe
channel, especially around the turn at Cocked Hat/Cage Boom leading 
cross-sectional data is derived.  Instead ABPmer (2009) presents co
derived from interpolation of the original chart data (rather than from the
terrain model) at Harpers Post South, Cocked Hat, Bag of Halfpence Pos
Post.   
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was undertaken by ABPmer and the results illustrated in Figure 3 of ABPmer (2009) are 

Table sed on ruled 
tween 0mCD data points from original charts (ABPmer, 

200 3) 

a Harp  
Post South 

Cocked 
 

Bag of 
Ha ence 

Seymour's 
Post 

summarised in Table 1. 
 

1 Historical changes in width of channel at Chart Datum, ba
distances be

9, Figure 

Ye r  ers
Hat lfp

width at CD (m) 6 98 0 86 97 1981
ge (m 0 0 

 
cumulative chan ) 0 0 

width at CD (m) 65  101  83 1071988
ange (m 3 

 
cumulative ch ) 5 -3 10 

width at CD (m) 6  8 109 7 89 101991
ange (m 7 11 

 
cumulative ch )  3 11 

width at CD (m) 66 84.8 1 101  101993 
ge (m 6  3 cumulative chan )  -1.2 4 

width at CD (m) 8  107 0 90 1041994 
ge (m 2 9 cumulative chan ) 0 4 7 

width at CD (m) 8  109 9 94 1102005
ge (m 29  11 

 
cumulative chan )  8 13

width at CD (m) 84 96 110 112 2006 
cumulative change (m) 24 10 13 14 

width at CD (m) 84 93 116 112 2008 
cumulative change (m) 24 7 19 14 

 
Table 1 indicates that there has been some widening (7-24m with a mean 
of the width of the channel at Chart Datum at all of the sections presented 
and 2008.  The proportional change in width is greatest for Harpers Post S
 

value of 16m) 
between 1981 
outh.   

The widening represents a loss of intertidal area of around 1.3ha between Harpers Post 
.05ha/yr. The 

994 surveys imply that the change since 1993/1994 is in the region of 0.035-
back to 1973, 
ably assume a 

total loss since 1973 

ess th res ng sed e ss-sections is presented 

Observed changes in width of channel at chart datum (taken from 
ABPme 08a ures  & 9

Year 

South and Seymours Post over the 27 year period of data or around 0
1993/1
0.07ha/yr.  Using the rate from 1981-2008 and extrapolating the change 
(wich was the year of introduction of the C Class ferries) one could reason

of 1.7ha. 
 
For completen e r co p iond da bata  thon NFD croC 
in Table 2. 
 
Table 2 

r, 20 , Fig  7, 8 ) 

Cross-section 1988 1993 1999 2006 
increase 

1988-2006 
Harpers post south 65 72 73 72 7 
Cocked Hat post 82 75 90 962 142 

Bag of Halfpence post 105 104 112 109 4 
Seymour post 105 99 106 111 6 
Post 7 121 111 125 125 4 
Posts 5 to 6 - 172 280 322 150 

                                                      
2 ABPmer revised the 2006 cross-section at Cocked Hat in ABPmer (2009). 
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The cross-section data indicates that there has been some widening (7
Harpers Post South and Seymours Post, with a mean value of 8m) of th
channel at Chart Datum at all of the sections presented between 1988 and
of the same order, but less than, the corresponding mean change for th
2006 from the Table 1 data (11.5m).  Thus although the details of the
between Tables 1 and 2 in broad terms they are similar enough and 
changes to Chart datum have taken place over the l

-14m between 
e width of the 
 2006.  This is 

e period 1988-
 changes differ 
it is clear that 

ast 20-30 years.  For the purposes of 
this report, however, the changes to CD will be taken from Table 1, which is considered 

iable data for the purposes of the present analysis. 

2.3 cussion 
ted above could in theory arise from a number of different 

 is sufficient to 
es is not an important effect 

 to the others in the list above.  It is probable that the large number of 
ffect on 

as those listed 
 

evels of 
ger than mean 

orn Reach.  On 
b tidal currents 
08a, Ian Dand, 
ton Harbour 

asured currents 
m water depth) 

mean 
spring tides do not result in erosion of the (consolidated) bed at Chart Datum and only 

ould erode the 
ak speeds are 
s and the shear 
d material, this 
ion of the Low 

 they are now.  
The Lymington Yacht Haven and Berthon marinas were built in the late 1960’s/early 
1970’s just before the introduction of the ferries in 1973.  These marinas will have 
increased the tidal volume of the estuary at this time, particularly just seaward of 
Lymington Yacht Haven.  An argument can be made that the increase in speeds from 
marina construction led to widening (and deepening) of the channel and which then in 
turn reduced the currents to the levels observed at present.  This argument has some 
potential purchase with respect to the changes at Harpers Post South which are large 
relative to the original width of the channel and have appeared to have slowed in later 

to be more rel

.2 Dis
The changes in CD presen
sources: 
 
• Tidal currents; 
• Wind-generated waves; 
• Ferry activities. 
 
It is considered that the evidence presented in the BMT SeaTech reports
lead to the conclusion that ship wash generated by the ferri
compared
movements of smaller craft in Lymington Harbour has some detrimental e
intertidal areas but it is considered that these effects are not as major 
above and there is little data as a whole to evaluate this effect more fully.
 
Tidal currents 
Peak tidal currents occur on the late ebb on spring tides (around tidal l
+1.4mCD) and have been measured up to 0.57m/s at Pylewell on a lar
spring tide of 2.8m range (BMT SeaTech, 2008a) and up to 0.2m/s in H
the edge of the channel between Cocked Hat and Pylewell the peak eb
have been measured as 0.46-0.5m/s on spring tides (BMT SeaTech, 20
BMT SeaTech, pers.comm., 2008, Ryan Willegers, Lyming
Commissioners, pers.comm., 2008).  The shear stress imposed by the me
between Cocked Hat and Pylewell at peak ebb at Chart Datum (i.e. 1.4
over a muddy bed is, using Equation 1 (see below), 0.48N/m2.  This indicates that 

the very largest tides (with tidal ranges in excess of a mean spring tide) c
bed at this level.  Moreover, since the period over which these pe
experienced is only in the region of 15 minutes, on less than 10% of tide
stress applied is only just larger than the erosion threshold of consolidate
suggests that tidal currents are not responsible for any significant recess
Water contour. 
 
It is possible that historically tidal currents were larger in the river than
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years.  However the strength of this argument more generally is diminished by the 
following facts: 

er the whole 
ill 

change nearly 

th, reduce at 
ours Post.  If 

uld 
ry. 

se in peak ebb 
t speeds are a 
nd saltmarsh 
r for water to 

dal volume by 
l volume.  As 
ng out of the 

 in discharge resulting from 
 estimation of 
hich suggests 

e would be a 

truction is not 
d 15% used in 
ssessment for 
n Lymington 

.comm.,2009).  
 to relate to a 
r, pers.comm, 
 relates to the 
y ABPmer is 

al volume for Lymington 
ies 

d, pers.comm, 

estimated as 4% of the total tidal volume of Lymington Harbour and 7.5% of the 
volume upstream of Cocked Hat.  Tidal currents are therefore unlikely to have 

 

 caused some 
 

of the Inner Harbour cannot be directly attributed to tidal currents. 

At Harpers Post South, waves are less than 0.3m (HR Wallingford, 1991, Black and 
Veatch, 2008).  Further seaward at Cage Boom waves can increase up to 0.5m under 
Force 9 and Force 10 Winds from the South (Ryan Willegers, Lymington Harbour 
Commissioners, pers.comm., 2008).  Further seaward still than Pylewell the intertidal 
areas become more exposed and wave heights increase. 
 
Waves are not considered to be a cause of changes in width of the channel at CD 
upstream of Seymours Post.  This is because: 

 
• The channel width (at Chart Datum) has progressively widened ov

period 1981-2008 meaning that the forcing process causing this change is st
continuing and the change is less likely to be a result of an episodic 
40 years before. 

• The measured changes in width are largest at Harpers Post Sou
Cocked Hat and then increase again at Bag of Halfpence and Seym
the effect of marina construction was large it would be expected that there wo
be a steady decline in its effect with distance seawards along the estua

• The increase in tidal volume would not necessarily lead to an increa
current of the same order.  This is because the late peak ebb curren
direct result of the combination of large expanses of mudflat a
combined with a relatively deeper channel.  Effectively it takes longe
make its way off the saltmarshes owing to friction.  Increasing the ti
marina construction creates tidal volume but also increases subtida
water flows much more quickly in subtidal areas the water flowi
marinas does so much more quickly and the increase
flow out of the marinas occurs earlier in the ebb tide.  A first order
this effect can be achieved using the analysis by Dronkers (1998) w
that the peak ebb would not increase substantially, although ther
correspondingly larger (proportional) change in flood tide currents. 

• The actual increase in tidal volume associated with the marina cons
as large as one might initially think.  The increases of 230,000m3 an
ABPmer (2008a) have been identified as incorrect. A more realistic a
the increase in volume is 140,000m3 (which takes into consideratio
Yacht Haven and Berthon Marinas (Peter Whitehead, ABPmer, pers
The figure used by ABPmer for the tidal volume (1.85Mm3) seems
much smaller area of the inner harbour (Peter Whitehead, ABPMe
2008) and simple back of the envelope calculations suggest that it
tidal volume landward of Cocked Hat.  The tidal volume quoted b
from studies by Townend (2005).  Since this time the tid
Harbour as a whole as been corrected  as part of the Defra FD2107 project stud
and is in the region of 3.6Mm3 (Richard Whitehouse, HR Wallingfor
2009).  The change in tidal volume caused by marina construction can therefore be 

been very much higher than just before the marinas were constructed 
 
It is concluded that the effect of the construction of the marinas may have
of the changes observed at Harpers Post but the main underlying cause of the widening

 
Waves 
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• Near Low Water there is still “no line of sight” (i.e. no direct fetch) for waves from 

fore relatively 
tress that these 

be 2-3m.  For 
epresented by 

 
ur even the largest waves would not be sufficient to erode the bed at CD 

e mudflat and 
sh). 

 
cession 

ot itself cause 
awdown 

me than Chart 
high speeds or 
t Datum.  The 
ible for erosion 
aster near Low 

e basis of return currents that can be inferred from 
Halfpence and 7 knots at 

n current of 0.6-0.7m/s can 
reasonably be inferred (see Section 2.7) which would result in shear stresses of 0.7-
1.0N/m2, a h ore than the 
stresses induced by tidal currents or waves. 
 

: 

the South into the estuary; 
• Waves occurring in the Inner Harbour near Low Water are there

small because the fetch that generates them is small.  The shear s
waves generate on the bed at CD is too small to erode the bed. 

• When the largest waves occur, the depth of water above CD will 
muddy conditions (where the erosive action of waves is best r
assuming smooth turbulent conditions, Whitehouse et al, 2000)  in the Inner
Harbo
(although they would be expected to erode the upper part of th
saltmar

South of Pylewell it is likely that waves play an increasingly important part in re
of intertidal areas. 
 
C Class Ferries 
As discussed in Section 2.9 it is generally agreed that the C class ferry erodes the bed 
underneath and in the vicinity of the ferry.  However, this effect does n
erosion of the intertidal areas.  The very shallow currents induced by the dr
over the intertidal areas (see Section 2.8) occur higher in the tidal fra
Datum and so, unless they are very large (such as when ferries travel at 
when ferries pass), are not likely to be responsible for changes to Char
return current effect discussed in Section 2.7 is more likely to be respons
near Chart Datum on the basis that ferries in general used to go much f
Water than they do now.  On th
ferries travelling at 6 knots at Cocked Hat, 6 knots at Bag of 
Seymours Post at tidal levels of +0.8mCD to +1mCD a retur

igher force than is required to erode the bed and significantly m

The erosion caused by this mechanism can be estimated using Equation 1
 

( ee )τ−         (1) Mm τ=∂
t∂

 

Where 
t
m

∂
∂

is the rate of mass of sediment eroded; Me is the erosion con

to be 0.001 kg N-1s-1), τ is the applied shear stress (N/m2), and τe is the ero
shear stress (N/m2). 
 

stant (assumed 

sion threshold 

If the shear stresses identified above are assumed to occur for a period of 30 seconds at 
any point on each ferry trip (of which there are 20,000/yr), and if only those journeys 
when the tidal level is less than +1mCD (assumed to be an hour per tide) are considered, 
and if the erosion threshold at CD is assumed to be 0.5N/m2, and if the density of the 
seabed at Chart Datum is assumed to be 500kg/m3 then the depth of vertical erosion 
occurring over 27 years is calculated to be around half a metre.  The resulting recession 
rate, assuming a slope of 1:20, is of the order of 10m (on either side of the channel), 
similar to the mean observed recession rate. 
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In addition to the return current effect, there is evidence that the thrust je
can interfere with the banks of the estuary in shallow water on the east 
Bag of Halfpence (see Section 2.10).   Whilst this effect is not easily quan

ts of the ferry 
bank opposite 
tifiable owing 
 insignificant. 

It is concluded that the most likely cause of the recession of the CD contour is ferry 

2.4.
 period 1807-
y.  The MLW 
been ongoing 
ion increased 

 the mouth of 
 of natural wind waves) and the channel 

by all parties.  
changed from 

mer to make 
een 1975 and 

1994 there had not been any recession over the period 1994-2006.  This point, if 
ver the period 

easurable effect 
below, other 

sions: 

95, 1999 and 
tween Harpers Post and Enticott. 

• NFDC (ABPmer, 2008a, citing A Colenutt pers.comm.) suggest that the position of 

es concerning 
 6.20 and 6.21 
2 and that the 

atch, ABPmer 
Harbour Commissioners and identified that Black and Veatch had 

mainly relied on the analysis of New Forest District Council (Norman Cox, Black and 
odel.  The extent 

C finding that 
d Enticott was of 

 in the 1994 survey (which it was considered was a key 
result) another survey, the 1993 survey, was analysed.  The results are shown in Figure 
1 of ABPmer (2009).   
 
                                                     

to the complexity of the processes involved, it is unlikely that this effect is
 

activity. 

2.4 OBSERVED BATHYMETRIC CHANGES TO MEAN LOW WATER 
1 Observed Bathymetric changes 

In the ABPmer report (2008a, Figure 5) contours of MLW data over the
2006 are shown superimposed on a recent aerial photograph of the estuar
data presented by ABPmer (2008a) in broad terms shows that there has 
erosion of the MLW line since 1870 but also suggests that the rate of eros
significantly after 19753.  The rates of mudflat recession are highest at
Lymington Harbour (consistent with the effect
between Harpers Post and Bag of Halfpence.  This seems to be accepted 
What seems not to be accepted by all parties is how the MLW level has 
1994 onwards.   
 
The evidence presented in Figure 5 of ABPmer (2008a) was used by ABP
the case that while there had been a recession of the MLW contour betw

substantiated, is important because if the MLW contour has not moved o
1994-2006 then it could be argued that the C Class Ferry has had no m
on intertidal erosion over the same period.  However, as noted 
organisations have also investigated the data and come to different conclu
 
• NFDC (ABPmer, 2008a) based on surveys undertaken in 1993, 19

2001 found erosion of between 38m and 78m be

MLW has not varied significantly between 2001 and 2007. 
• Black and Veatch (2008) reviewed the available evidence for studi

the proposed wave protection structure and present evidence (Figure
of the report) that MLW continued to recess between 1992 and 200
saltmarsh toe has continued to be eroded to the present day. 

 
The 13 January 2009 meeting allowed discussion between Black and Ve
and Lymington 

Veatch, pers.comm., 2009), which used data from their digital terrain m
to which this NFDC data could be relied upon was unclear but the NFD
erosion of between 38-78m since 1993 between Harpers Post an
concern.  To test confidence

 
3 There is some discussion as to whether the 1975 survey actually dates from 1975 or from the 
1960’s.  Whilst this uncertainty needs to be resolved, it does not change the conclusion resulting 
from the use of this data – although potentially one might need to reduce the inferred rate of 
change of area above MLW since 1975. 
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The 1994 contour is shown with the commentary that this result corrob
that there has been no recession of MLW after 1994.  However, this co
substantiated by the 1993 survey contour which is sufficiently different 
2006/2008 contours to indicate that erosion has taken place since 1993. 
the change in areas above MLW (based on Figure 1 of ABPmer, 2009) is 
Table 3 below.  The table shows that there has been a recession of 2ha of
above MLW since 1993, half this occurring north of Pylewell.  Ho
interprets a change based on the 1994 contour the change 

orates the idea 
nclusion is not 
from the 1994, 
 An analysis of 
summarised in 
 intertidal area 
wever if one 

between 1994 and 2008 is 
 likely 

. 
 
Table 3 Change in area between charted Mean Low Water contours (based on 

Figure 1 of ABPmer, 2009) – positive values indicate loss and negative 

Date  loss (ha)4

0.5ha of accretion.  This result of accretion is possible but considered less
especially given the change between 2006 and 2008 is for further erosion

values gain  

Zone
Harpers Post South to 

Pylewell 
1.9 

1907-75
.7 Pos 0.5 

 
Pylewell to No t 
Harpers Post South to 

Pylewell 
4.0 

1975-93
.7 Pos 2.3 

 
Pylewell to No t 
Harpers Post South t

ll 
5.2 o 

Pylewe1975-9
ll to No.7 Post 3.6 

4 
Pylewe
Harpers Post South 

ll 
0.9 to 

Pylewe1993-20
o.7 Pos 1.1 

08 
Pylewell to N t 
Harpers Post 

Pylewell 
South t -0.3 o 1994-20

o.7 Pos -0.2 

08 
  Pylewell to N t 

Harpers Post South to 0.6 
Pylewell 2006-2008 

Pylewell to No.7 Post 0.5 
Harpers Post South to 

Pylewell 
4.9 

1975-2008 
Pylewell to No.7 Post 3.4 

 
Table 3 shows the changes in area above MLW between 1907 and 1975 (assumed to 
represent the data available before the C class ferry was introduced in 1973) and 
between 1975 and 2008 (assumed to represent the period after the ferry was 
introduced).  The table shows that there is a much larger loss of area above MLW after 

 data in Table 4 
rpers Post South 

                                                     

1975.  When the rate of change in total area is considered the summary
shows that the rate of loss of area above MLW after 1975 (between Ha
and Post 7) is six times greater than that prior to 1975. 
 

 
4 The figures shown in Table 3 differ from those shown in Table 2 of the previous version of this 
report because here the data only refers to the area from Harpers Post South to No.7 post.  The 
change in area analysed is due to the more limited data coverage of the 1993 survey.  However, 
there is a further loss of designated intertidal area (since 1975) on the east side of the channel 
upstream of Harpers Post South of around 1.2ha.   
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Table ween charted Mean Low Water contours (based on 
Figur ABPmer, 20

te  Loss (ha/yr) 

4 Change in area bet
e 1 of 09) 

Da Zone
Harpers Post South  

ell 
0.03 

to Pylew1907-75 
to No.7 Post 0.01 Pylewell 

Harpers Post South 
ell 

0.22 
to Pylew1975-93 

Pylewell to No.7 Post 0.13 
Harpers Pos

ylew
t South  
ell 

0.06 
to P1993-2008 

.7 Post 0.07 Pylewell to No
Harpers Post South  0.15 

to Pylewell 1975-2008 
Pylewell to No.7 Post 0.10 

 
The loss of intertidal area above MLW presented in Table 2 suggests 
erosion rate after 1

an increase in 
975.  However, in our view the loss south of Pylewell can be 

attributed predominantly (but not exclusively) to wind waves.  Similarly not all the loss 
 activity – wind waves and yachting activity 

 ferry activity 

2.4.
r after 1965 is 
 contour from 
ndom error of 
ing individual 

easured.  For 
a) the average 
n 5 years one 
er, one of the 
en the survey 
at which they 

to the whole of a survey.  It can result in 
surveys undertaken at similar times being very different to each other, such 
ved for the MLW contours derived from the 1993 and 1994 datasets.  When 

are “outliers” 
ther surveys.  On the assumption that the progression in time of 

st likely to show consistency, in our view the 1994 contour should be 
ncertainty than the 1993 contour. 

. .  Discussion 
The loss of intertidal area since 1975 outlined in Table 3 could in theory arise from a 
number of different sources: 
 
• Tidal currents; 
• Wind-generated waves; 
• Ferry activities. 
 

north of Pylewell can be attributed to ferry
may also have contributed.  An estimate of the loss directly resulting from
is presented in Chapter 5. 

2 Error analysis 
ABPmer (2009) state that the spatial error in identifying the MLW contou
+/- 3.5m.  They further state that the spatial error in identifying the MLW
bathymetric charts is +/- 10m. These errors in part correspond to the ra
measurement - the error resulting from underestimating or overestimat
depth measurements - and the slope of the sea bed over which they were m
a large number of measurements (as is represented by a contour or an are
error becomes less significant and on this basis, over periods of more tha
can effectively disregard this random error when using the data.  Howev
main sources of error in surveys is not random but constant and occurs wh
measurements are tied into Chart Datum by accounting for the tidal level 
were measured.  This source of error applies 
individual 
as is obser
this occurs it is prudent to apply less certainty to survey results which 
when compared with o
contours is mo
associated with more u

2 4 3
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As for the discussion on changes to CD it is considered that ship wash ge
ferries is not an important effect compared to the others in the list 
po

nerated by the 
above and the 

tential effects of smaller craft are smaller and less well described than those listed 

tidal levels of 
 Pylewell and 

h, pers.comm., 
., 2008).  The 
d Pylewell at 

.4mCD) over a 
result indicates 
 bed at MLW.  

ly less than can occur from drawdown (see Section 
n the region of 
larger than the 

MLW contour 
changes that have occurred at CD (which would be unexpected if 

es of recession 
nsidering tidal 

main driver for recession of the 
Mean Low Water contour. 

 were larger in 
 effects of the 

Waves 
sion regarding waves in Section 2.3.2 is equally applicable when considering 

st driving force 
 however, that 
es may be the 
 the estuary. 

Section 2.8 the very shallow currents induced by the drawdown over the 
Water.  

g at 5 knots at 
at a tidal level 
e inferred (see 
ntly more than 
duced by tidal 

 
The erosion caused by this mechanism can be estimated using Equation 1. If the shear 
stresses identified above are assumed to occur for a period of 30 seconds on each ferry 
trip (of which there are 20,000/yr), and if only those journeys when the tidal level is 
around Mean Low Water (assumed to be an hour per tide) are considered, and if the 
erosion threshold at MLW is assumed to be 0.5N/m2, and if the density of the seabed of 
the lower intertidal profile is assumed to be 700kg/m3, and the imposed shear stress is  
0.7-1N/m2 , then the depth of vertical erosion occurring over 33 years (1975-2008) is 

above. 
 
Tidal currents 
Peak tidal currents occur on the late ebb on spring tides (around 
+1.4mCD) and have been measured as 0.5m/s between Cocked Hat and
0.2m/s in Horn Reach (BMT SeaTech, 2008a, Ian Dand, BMT SeaTec
2008, Ryan Willegers, Lymington Harbour Commissioners, pers.comm
shear stress imposed by the measured currents between Cocked Hat an
peak ebb at around MLW (i.e. 0.4m water depth at a tidal level of +1
muddy bed is, using Equation 1 (see Section 2.3.2), is 0.52N/m2.  This 
that mean spring tides can “just” result in erosion of the (consolidated)
These shear stresses are considerab
2.8).  The period over which these peak speeds are experienced is only i
15 minutes, on 10% of tides and the shear stress applied is only just 
erosion threshold of consolidated material.    
 
Considering this result and the fact that the scale of changes in the 
greatly exceed the 
tidal currents were the cause of erosion), and the fact that the highest rat
occur opposite Bag of Halfpence, which cannot be explained by co
currents, it is concluded that tidal currents are not the 

 
As discussed in Section 2.3.2 it is possible that, historically, tidal currents
the river than they are now.  The discussion of the importance of the
marina construction made in that section are equally applicable here. 
 

The discus
change at MLW.  As a result waves are not and have not been the large
occurring on the lower part of the intertidal areas.  It is acknowledged,
waves are an ever-increasing factor in intertidal erosion and that wav
dominant factor in erosion of the upper part of the intertidal profile inside
 
C Class Ferries 
As discussed in 
intertidal areas can generate high shear stresses at tidal levels around Mean Low 
On the basis of return currents that can be inferred from ferries travellin
Cocked Hat, 6 knots at Bag of Halfpence and 7 knots at Seymours Post 
of +1mCD a drawdown current in excess of 0.5m/s can reasonably b
Section 2.8) which would result in shear stresses of 0.7-1N/m2 – significa
is required to erode the bed and significantly more than the stresses in
currents and/or waves. 
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calculated to be around 1m.  The resulting recession rate, assuming a slope
the order of 20-55m (on either side of the channel), and double this for a s
which is of a similar order to the observed recession rates.  The recession 
where ferries pass is larger t

 of 1:50, is of 
lope of 1:100, 
at the location 

han this distance (on the east bank) but is easily accounted 

 generated an 
travelling at 6 
 are presented 
peeds Schijfs 

gest drawdown of 20cm (which equates to high shear 
th tidal levels 

an Willegers, 
the estuary is 
k.  When the 
perations and 
ble that of the 

ge.  As a result the shear stress on the 

arsh. This is 
ost likely reason for the large rates of recession of mudflat that 

ntour north of 

2.5 
hotography to 
as receded at 

 rate over the 
 has occurred 
rease in wave 

arsh recession.  
Disentangling the effects from waves and ferry drawdown would require further wave 

ents of drawdown during ferry passage (and potentially 
lence and current flow induced by thrust jets at higher tidal 

t is has been 
h ferries 

ocal area, and 

2.6 
In 1991, as input to discussions regarding the introduction of a larger ferry at that time, 
HR Wallingford undertook a study on behalf of Lymington Harbour Commissioners 
(LHC) of the relative magnitude of the factors affecting erosion of the mudflats and 
channel in the Lymington Harbour (HR Wallingford, 1991).  This study focussed on 
potential effects of the C Class ferry in the stretch of the Harbour known as Horn Reach 
and made an assessment of which erosive processes – ferry-induced or natural - were 
dominant.  The study considered the potential for wind waves, tidal currents, ship wash, 

for by the effects of ferries passing. 
 
It is probable that at times and in certain locations the ferry can have
impact further up the intertidal profile.  Records of the C Class vessel 
knots between Harpers Post and Cage Boom at a tidal level of +1.6mCD
in Eagle Lyon Pope (2006) and at over 8 knots at Tar Barrel.  At these s
diagram (PIANC, 1987) would sug
stress values from the associated drawdown-induced currents) even wi
close to Mean Water Level. 
 
Ferries pass in the Harbour at between Pylewell and Bag of Halfpence (Ry
Lymington Harbour Commissioners, pers.comm., 2009).  This reach of 
associated with the highest rates of recession of MLW on the east ban
ferries pass the blockage of the channel is double that of normal o
therefore the currents induced by drawdown will typically be around dou
corresponding drawdown from a single ferry passa
intertidal resulting from ferry passage is very high and will be potentially significant at 
levels above MLW, possibly even large enough to affect the toe of saltm
considered to be the m
have historically been seen along this stretch of the Harbour. 
 
It is concluded that the most likely cause of the recession of the MLW co
Pylewell is ferry activity. 

LYMINGTON RIVER ASSOCIATION (2008) 
Lymington River Association (LRA) presented evidence based on aerial p
show that the saltmarsh cliff between Harpers Post and Bag of Halfpence h
a much higher rate over the period 1973-1999 (2.8m/yr) compared to the
period  1942-1973 (0.8m/yr).  Whilst this increase in saltmarsh recession
at the same time as the introduction of ferries there has also been an inc
activity within the Harbour, which would also lead to an increase in saltm

modelling and measurem
measurements of the turbu
levels) which are beyond the scope of the present study.  However, i
demonstrated (in Section 2.4.3) that there is a least one mechanism by whic
could have historically have led to erosion of the saltmarsh, albeit in a l
that is from the drawdown effect when ferries pass. 

HR WALLINGFORD (1991) 
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drawdown and return currents to have an erosive effect on the intertidal a
concluded that, in Horn Reach at least, tidal currents and wind waves w
to erode the intertidal mud flat but that speeds of up to 1m/s were gen
mud flat by ferry-induced drawdown and return currents which would ca
quantification of this effect came to 20m of horizontal recession over a ten y

rea.  The study 
ere insufficient 
erated over the 
use erosion.  A 

ear period, 
or 2m/yr, which agrees with the rates of observed erosion that have been observed in 

at, because the 
nts and wave 
 be effectively 

ferry.  In general, as you go 
further seaward the relative impacts of the ferry will reduce as compared with natural 

 – just 

in Horn 
 measurements 

found that mud on the lower part of the flat had an erosion threshold of around 0.5N/m2 
(0.8-3.8N/m2).   
 representative 

 that since these measurements were taken in 1991 the erosion of the 
natively as the sediment 
nerate a mudflat surface 

nown which of these scenarios is true for Lymington 

2.7

lowing further 
nd Ian Dand of 

 measured the 
mall dinghy 

d Hat buoy.  A 
 (see Table 5).  

illegers, LHC, 
 but in greater 
ssing over the 
means that the 
o some extent 

therefore these measurements represent a combination of drawdown and return currents 
but will henceforth be referred to (for brevity) as return currents. 
 
One of the most notable measurements was of a ferry moving at 5 knots north of 
Pylewell (BMT SeaTech, 2008b) with a tide level very near to Low Water Springs.  
This speed is not typical of ferries in this location near Low Water but was requested by 
LHC to try to replicate the nature of ferry movement that regularly occurred prior to 
2007.  Actually a 6 knot vessel speed was requested but this proved impossible to 

this part of the Harbour after 1973 (See Figure 1, ABPmer, 2009). 
 
The important aspect regarding the HR Wallingford measurements is th
field measurements were conducted in Horn Reach where tidal curre
activity are low, any natural erosion effects contributing to erosion could
ruled out as being minor effects compared to those of the 

wind wave action but this does not mean there has been no effect from the ferry
that other processes have additionally contributed to the erosion process. 
 
The HR Wallingford study tested samples of the sediment from the mudflat 
Reach in the laboratory to derive their erosion threshold.  The laboratory

while mud from higher up on the mudflat had higher erosion thresholds 
In the present study it is assumed that the value of 0.5N/m2 is generally
(of the lower mudflat) throughout the estuary.   
 
It is possible
mudflat has uncovered sediment which is harder to erode.  Alter
is uncovered the action of biology, waves and currents may ge
with similar properties.  It is not k
Harbour.   

 MEASUREMENTS OF CURRENTS GENERATED BY RETURN 
CURRENTS IN SHALLOW WATER 
This section is revised from the previous version of this report fol
discussion with Ryan Willegers of Lymington Harbour Commissioners a
BMT SeaTech. 
 
In recent months (the date is not specified in BMT SeaTech, 2008b) LHC
currents induced over the mudflats by deploying a current meter from a s
located in shallow water on the lower part of the mudflat near the Cocke
number of measurements were taken of natural currents and ferry passage
 
The measurements were made in around 40cm of water (Ryan W
pers.comm., 2008).  Because of this the measurements are made close to,
water depth than, the very shallow water where the sheet of water pa
mudflat as a result of the drawdown effect.  However, the deeper water 
effect of return currents induced by the ferry motion are also occurring.  T
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achieve at this stage of the tide. The return current measurements for this
had to be aborted because the drawdown effect was so high that the ding
run aground.  However the effects observed during this time, of large tu
suspended sediment plumes were sufficient to indicate that mass erosio
have occurred prior to 2007.  Owing to the hydrodynamics of navigation
the largest effects experienced from return currents would pro

 ferry passage 
hy was nearly 
rbulence and 
n events will 

 at Low Water 
bably occur when the 

ferry is travelling at water levels above Low Water Springs when the ferry is able to sail 
08). 

Table Return curre ed  as  C class vessels 
(fro  S 08b

lass eight
 CD) 

rry 
ction 

pee
of ferry 
(kn

Measur
curren
ed  (m

Induced shear 
stress m  
depth (N/ 2) 

Induced shear 
stress at 

0mCD contour 
(N/m2) 

at speeds in the region of 5-6 knots (Ryan Willegers, LHC, pers.comm., 20
 

 5 nts measur
eaTech, 20

 by LHC
) 

 a result of passage by 
m BMT

C
Tide 

h  dire(m

Fe Actual s d 

ots) spe

ed 
t  
/s) 

at 40c
m

C 1.8 ound 5.8 0.18 0. 0.06 Outb 08 
C 1.1 bound 6.5 0.47 0. 0.45 Out 57 

C Effects too high - 0.6 Inbound 5.1 to measure - 

C 0.3 Outbound 4.0 0.51 0.67 0.72 
C 0.3 Inbound 4.5 0.21 0.11 0.12 

 
The shear stresses in Table 5 are calculated using the following equation (Soulsby, 
1997): 
 

240. ⎪
⎪

⎪
⎪

2

u⎬

⎫⎧

        (1) 

 

 takes a value 
l sea beds. 

d setting in a 
rements were 
that outgoing 
r effects that 
mption in the 
milar on each 

bank, it was recognised that there was tendency for outbound vessels to “hug the inside 
of the bend” (BMT SeaTech, 2008b).  By implication one would imagine a tendency for 
inbound vessels to drift slightly to the outside of the bend.  The effect of this small but 
important difference in vessel line is shown by the vessel measurements at 0.3mCD.  
Both vessels are travelling at similar speeds in almost no current flow, yet the return 
current measured on the inside of the bed is 2½ times larger for the outbound vessel.  It 
is concluded that there is a strong likelihood that the measurements for inbound vessels 
significantly underestimate the return current effect felt on the eastern bank.  The effect 

0z
ln ⎪⎭⎪⎩

⎟⎟
⎠

⎜⎜
⎝

H ⎪⎪ ⎞⎛
⎨= ρτ

Where ρ is the density of seawater, 1025kg/m3; 
H is the water depth; 
U is the depth-averaged current speed; and, 
z0 is the physical roughness length associated with a silty sea bed, which
in the region of 0.05mm (Soulsby, 1997) based on measurements of natura
 
Some aspects of the results in Table 5 require additional explanation an
historical context.  Firstly it should be noted that the return current measu
made at Cocked Hat Post on the inside of the bend.  It would be intuitive 
vessels being closer to the measurement location would register highe
vessels which are incoming and further away.  Although the overall assu
BMT report is that at Cocked Hat the effects of vessel disturbance are si
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of the return current on the eastern bank induced by the incoming ferry travelling at 5.1 

 (at 6.5 knots) 
ely high water 

 Water (Ryan 
 which causes 
te capture what 
at water levels 
mon for ferries 
ots south of the 
.comm., 2008).  
a tidal level of 
 measurements 
NC, 1987), it is 
f 0.7m/s which 

m of water and at 0mCD of over 1N/m2.  Moreover, 
it should be remembered that in the 1970’s the cross-section of the channel was smaller 

f the anecdotal 
 

should be noted that the measurements do not 
effect will be 

t the return currents 
ts of the river 

2.8 DFLAT 
lowing further 
nd Ian Dand of 

08b) over the 
mudflat resulting from C class ferry passage at Harpers Post South (Harpers S), Cocked 
Hat and at Pylewell.  The current speeds across the mudflat are inferred from the 
measured speed of vertical change and the slope of the intertidal.  The resulting shear 
stress is estimated on the basis that the depth of water when the drawdown currents are 
experienced is in the region of 10cm.  The measurements of drawdown occurred on the 
south bank at Harpers Post South, the west bank at Cocked Hat and on the East Bank at 
Pylewell. 
 

knots may have therefore been even larger than that induced on the west bank. 
 
Secondly, the measurements of return current at tidal levels of +1.1mCD
and +0.6mCD (at 5.1 knots) represent a ferry travelling fast at a relativ
level, but not causing a current speed greater than 0.5m/s, and a ferry travelling at a 
speed which would not normally be adopted by a ferry so near to Low
Willegers, Lymington Harbour Commissioners, pers.comm, 2009) but
return currents too high to be measured.  These measurements do not qui
may be the most relevant scenarios - vessels travel at more than 6 knots 
between +0.6mCD and 1.1mCD.  Previous to 2007 it was reportedly com
to sail at speeds of up to 6 knots north of the wave screen and up to 8 kn
wave screen (Ryan Willegers, Lymington Harbour Commisioners, pers
Eagle Lyon Pope (2006) records such a ferry passing at 6.4 knots at 
+0.8mCD on the ebb tide past Cocked Hat.  On the basis of the recorded
and methods for estimating return currents, such as Schijfs diagram (PIA
reasonable to assume the induced return currents would be of the order o
would generate shear stresses in 40c

and return currents would have been higher.  It is assumed on the basis o
and reported evidence that this scenario would be a relatively common event for ferries
travelling at tidal levels of around +0.8mCD. 
 
In addition to the comments above it 
reflect the return currents that occur when ferries pass in the river.  This 
localised around the area between Pylewell and Bag of Halfpence bu
would be expected to be at least twice those experienced in other par
because there is twice the blockage. 

 ESTIMATION OF DRAWDOWN CURRENTS OVER THE MU
This section is revised from the previous version of this report fol
discussion with Ryan Willegers of Lymington Harbour Commissioners a
BMT SeaTech. 
 
Table 6 shows the calculated drawdown speeds (BMT SeaTech, 20
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Table 6 nd bed shear 
ss near Cocked Hat resulting from C class ferry passage (BMT SeaTech, 

008

 de 
ight 
 CD) 

relative spee
y (knots) 

ted current 
eed induced b
rawdown (m/s

Drawdown height 
(mm)

Induced shear 
stress (N/m2) 

 Estimated drawdown-induced current speed over the mudflat a
stre
2 b) 

Area 
Ti

he
(m

d of Estima
ferr sp y 

d ) 
 

0.53 3.1‡ 0.09 33 0.03 
0.53 3.1‡ 0.11 47 0.05 

Harpers 
t 

uth 59 4.0‡ 0.30 81 0.34 

Pos
So 0.

1.35 4.3‡ 0.15† 38† 0.08† 
0.72 4.5‡ 0.15† 55† 0.08† 

Cock
Hat

ed 
 

72 5.1‡ 0.40* 154* 0.60* 0.  
0.71 4.9 0.20* 95* 0.15* 
0.82 4.9 0.34 92 0.44 
1.13 6.3 0.31 100 0.36 

Pylewell 

6.4 0.39 98 0.57 1.07 
* Underestimated due to location of monitor on inside of bend and largest effect of ferry occurring on outside of bend 
† Dire   

 

‡ ves
 

t Pylewell are 
the outbound 
bound vessel 

o way detracts from 
passage of C 

tial impact on 
derestimated. 
nd vessels at 

r of 3.   

s (which will 
mated in the 
s website and 

with an inbound ferry moving between Bag of 
Halfpence Post and Cocked Hat Post.  The drawdown effect can be seen on the east 
bank due to the presence of the breaking wave as the water flows back up the bank after 
the initial lowering of the water level.  However, there is not a corresponding 
disturbance on the west bank.  This observation suggests that the result of the incoming 
ferry travelling at 5.1 knots is significantly underestimated (as well as any other results 
of incoming ferries measured at Cocked Hat). 
 

ction of ferry (incoming/outgoing) unknown, vessel speeds shown are speed over ground.  In addition these
drawdown values and speeds appear anomalously low and less emphasis should be placed upon them (Ian
Dand, BMT SeaTech, pers.comm.,  2009) 

sel speeds shown are speed over ground 

As discussed in BMT SeaTech (2008b) the measurements of drawdown a
significantly affected by whether vessels are inbound or outbound because 
vessel adopts a line on the west side of the navigation channel and the in
adopts a line on the east side of the navigation channel.  This in n
the data for its primary use in evaluating the safety issues corresponding to 
class and W class vessels.  However, when using the data to infer poten
adjacent intertidal areas the effects of outbound vessels are un
Measurements of W class vessels indicate that drawdown from outbou
Pylewell could be under-estimated in these measurements by up to a facto
 
In addition there is evidence that the drawdown effect of inbound vessel
have their largest effect on the east bank) may also be underesti
measurements at Cocked Hat.  The Lymington Harbour Commissioner
Tide Tables show an aerial photograph 
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nbound ferry 
ton Harbour 

/m2 indicating 
nt to erode the 
ever, as noted 

greater speeds.  

 at 5 knots past 
ots past 

es with the square of the vessel speed 
mudflat by the 
e vessel speed 
own effect, as 

duced from the 
 

1987) and the 
el speed, it can 
wdown would 

be more than 0.5m/s at all these locations corresponding to induced shear stresses of at 

een Pylewell 
and Bag of Halfpence.  Ferries passing would double the blockage in the channel and so 
at least double the drawdown and resulting current speed over the intertidal areas.  This 
would produce shear stresses of at least four times the Pylewell values shown in Table 
6. 
 
The effect of ferries moving at high speeds south of Pylewell can be also inferred by 
use of Schijf’s diagram.  If a blockage ratio of 5% is used, a channel water depth of 5m 
and a vessel speed of 7 knots the drawdown resulting would be of the order of 20cm.  

Figure 2 Aerial photograph showing effects of drawdown from i
(Photograph shown by kind permission of Lyming
Commissioners) 

The results show that the drawdown-induced currents are less than 0.5N
that at the speeds measured the drawdown-induced currents are insufficie
bed (assuming an erosion threshold of 0.5N/m2, see Section 2.6).  How
above, previous to 2007 it was reportedly common for ferries to sail at 
Eagle Lyon Pope (2006) present speeds measured aboard the Caedmon which indicate 
that, at water levels of 0.75-0.8mCD, C class vessels routinely travelled
Harpers Post South, 6 knots past Cocked Hat and routinely travelled at 7 kn
Pylewell/Tar Barrel.  The drawdown effect vari
relative to the tidal flow.  Therefore the current speeds induced over the 
drawdown effect would be considered to vary with the square of th
relative to the tidal flow.  Thus there is every expectation that the drawd
experienced now in response to C Class ferry passage, is significantly re
levels seen over the period 1973-2007.
 
Using standard drawdown calculations (Schijf’s diagram, PIANC, 
knowledge that drawdown is proportional the square of the relative vess
be estimated that previous to 2007 (at these tidal levels) the induced dra

least 0.7N/m2 and probably as much as 1N/m2.    
 
In addition it is necessary to consider the effects of ferries passing betw

Cocked Hat Post  

Drawdown wave breaking 

Drawdown effect much smaller 

Bag of Halfpence Post  
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Using the shear stresses derived from the measured drawdown as a guide 20cm would 
be equivalent to a shear stress of around 1N/m2. 

2.9 
s considerable 
ly below the 
ered to be the 

.  Lymington River 
A is within us" 
p ferries:  
 

identical and 
ith Schneider 
red as in an 
 run the ship 

or this type of 
rk in the river which is very restricted and where there are many yachts. 

Another advantage is that in the river, where there is a lot of silting, the propellers 
ve a regular 
 dredge since 

ence from the 
by drawdown 
 of the vessel. 

 deepening of 
ing varies in 

 
locations of deepening appear to be associated with the path that the ferries normally 

owever the scouring effect 
 

d to be rare.  
as and this is 

2.10
om the rear of 
hose of ferry 
jet (relative to 
b).   

When the ferry is underway the vessel is moving in the opposite direction to the jet the 
effect of the jet in terms of current speed over the bed tends to be reduced within a 
relatively short distance, although the turbulence of the jet may eminate further from the 
vessel.  The exception to this might occur at the bend between Bag of Halfpence and 
Cocked Hat.  As the ferry turns it needs to adopt an angle to the flow to counteract the 
affects of drift.  This angle is more likely to turn the thrust jet onto the foreshore.  This 
affect can be seen in the aerial photograph presented on the Lymington Harbour 
Commissioners website and Tide Table booklet (see Figure 3). 
 

VOITH SCHNEIDER PROPELLER 
The rotation of the blades of the Voith Schneider Propeller (VSP) cause
turbulence and this turbulence, potentially, scours the bed immediate
propeller units.  This fact appears to be agreed by all parties and is consid
predominant reason why there has been erosion of the channel bed

ssociation (2008) cites an excerpt from Jean Chitty's "The River 
ublished in 1983, pp 66-8, quoting Mr. P. W. Penny, Manager of Sealink 

“The Cenwulf and the Cenred are sister ships and are absolutely 
there is also the smaller Freshwater. They all have this Swiss Vo
propulsion, with a unique type of propeller which can be feathe
aircraft. There is one propeller at each end and you can literally
round on the spot and also crab her sideways. So these are ideal f
wo

skim and scour the bottom. Whereas before 1965 we had to ha
dredging programme every four or five years, we have not needed to
then.”  

 
The scouring effect of the VSP is caused by a combination of the turbul
rotation of the propeller, the backflow around the hull of the ferry caused 
at the ship and the thrust jet, especially as it is directly underneath the hull
 
ABPmer (2008a) report that the scouring effect of the ferries has led to the
the low water channel of around 0.5m (although the amount of deepen
different locations).  This does not seem to be disputed by the various parties.  The

take (Ian Dand, BMT SeaTech, pers.comm., 2009), h
associated with the propellers would be unlikely to impact on intertidal areas unless the
ferry was forced to come into very shallow water, which is assume
However, on occasion the thrust jet can be directed towards intertidal are
discussed in Section 2.10 below. 

 EFFECT OF THE THRUST JET ON INTERTIDAL AREAS 
The Voith Schneider Propeller results in a jet of water being discharged fr
the vessel.  Measurements in conditions which attempt to replicate t
operations under normal sailing in the river indicate that the speed of this 
the speed of the vessel) varies from 0.5m/s to 1.5m/s (BMT SeaTech, 2008
 



Wightlink Ferries, Lymington 
Shoreline Management & Geomorphological Advice to Natural England 

 

EX 5937 21  R. 3.0 

 
Figure 3 Aerial photograph showing C Class ferry thrust jet int

foreshore (Photograph shown by kind permission o
Harbour Commissioners) 

The effect of jet-induced currents on erosion of the sea bed is more th
magnitude higher than an equivalent depth-averaged tidal current: th
produced by the jet is approximated by of 50uj

2 (where uj is the jet-i
velocity at the bed, Blaauw and van de Kaa, 1978) while the shear stre
(for instance) 1m of water is around 1.6uw

2 (based on equations presen
1997, where uw is the depth-averaged current speed).  As a result even a r
jet-induced current could cause erosion of the mudflat.  It must be said t
of the jet current speed would be expected between the ferry and the m
th

eracting with 
f Lymington 

an an order of 
e shear stress 

nduced current 
ss over mud in 
ted in Soulsby, 
elatively small 
hat attenuation 
udflat but once 

e jet has touched the surface or bed the attenuation can be relatively slow, reducing 
he bank, 

tory modelling 
8b) show that 
ation of the jet 
 measurements 

Historically incoming ferries have waited adjacent to Pylewell to enable ferries to pass 
 the ferries hold station against the tide and wind.  

d towards the 
gnitude of the 

 that it remains 
ccur, could be 

considerable. 

2.11 INDIRECT EFFECTS OF DEEPENING 
The deepening of the channel which has historically occurred since the 1970’s, and 
which (it is argued) can be predominantly attributed to ferries, may have had a wider 
effect on Lymington Harbour because of potential changes in tidal currents and tidal 
asymmetry.  It would normally be expected that deepening would tend to lengthen the 

Cocked Hat Post  

inversely with distance to the power of 0.6, or if there is also interaction with t
0.25 (Fuehrer et al, 1987).  Indeed the measurements of field and labora
of the thrust jet presented in ABPmer (2008a) and BMT SeaTech (200
whilst the surface layer of the jet is attenuated there is little or slow attenu
speed at a depth of 1m from the surface, at least at the distance where the
end.  
 

at the agreed location.  When waiting
For stronger westerly and south westerly winds the thrust jet is directe
bank. There is no direct evidence (to the author’s knowledge) of the ma
thrust jet impacting on the shallow intertidal.  However, it must be noted
a significant possibility and the effects, if such an impact does routinely o

Thrust Jet 
interacting with 
foreshore

Bag of Halfpence Post  
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flood tide, and shorten the ebb tide, accentuating ebb tide currents and re
tide currents (Dronkers, 1998) and perhaps reduce tidal currents slightl
However to be sure of this effect at Lym

ducing flood 
y as a whole.  

ington it would be necessary to undertake 

ide currents would tend to be to export sediment from the 
Harbour system as a whole.  Again the significance of this effect cannot be known 

2.12 E 

the dominant 
n be attributed 
position it is 
and the effect 
osive effect of 

ur due to the 
g erosion of a 
 some degree 

er the harbour 
er here, even 
. Therefore it 

 likely that, in particular, the recession of the eastern bank at Pylewell, and, 
potentially, of the western bank between Posts 6 and 7, can be attributed to some degree 

erry.   The configuration 
 the south so 

 

2.13  

on of mudflat 

, 
immediately to the east of Lymington Harbour.  This comparison is particularly relevant 

s some real 
 of erosion of 
and mudflat 
nclusion that 

ctors, such as 

When the changes in morphology of the most exposed parts of the estuaries are 
compared Lymington Harbour and Beaulieu Estuary are very similar.  They are both 
experiencing similar rates of saltmarsh die-off and disintegration by wind waves.  
However, further inland where the effects of wind waves are reduced, the 
morphological changes at Lymington are not the same as Beaulieu.  At Beaulieu the 
intertidal erosion does not result in smooth flats like Lymington but in exposed 
remnants of the saltmarsh cliff.  This difference implies other factors are influencing the 
erosion in Lymington Harbour besides wind waves. 

computational flow modelling of the Harbour system. 
 
The effect of larger ebb t

without computational modelling. 

 RECESSION OF BANKS ALLOWING GREATER WIND-WAV
ENERGY INTO THE HARBOUR 
Considering all the evidence presented above it is concluded that 
influence contributing to mudflat erosion landward (north) of Pylewell ca
historically to the C Class ferry.  With distance seaward of this 
increasingly likely that wind waves have dominated the erosion process 
of the ferry becomes less significant in a relative sense.  However, the er
the C class Ferry prior to 2007 (which can be identified in the inner harbo
relatively small natural contributions) would also be expected to be causin
similar order closer to the Harbour mouth although this may be masked to
by the effect of wind wave erosion.  The channel is wider and deeper near
mouth but the speed of the C class vessel has historically been great
exceeding 9 knots at times past Posts 5 and 6 (Eagle Lyon Pope, 2006)
seems

(but by no means primarily) to the contribution of the C class F
of the shoreline at the mouth has historically limited the wave fetch from
the recession of the shoreline over time has led to greater wave penetration within the
estuary.   

 SIMILARITY OF LYMINGTON TO OTHER HARBOURS WITH
EROSION OF SALTMARSH 
There is a current debate as to how appropriate it is to compare the erosi
and saltmarsh within Lymington Harbour with erosion of similar systems in other parts 
of the Solent.  In particular the comparison is often made with the Bealieu Estuary

because Beaulieu is closely situated to Lymington (and therefore ha
similarities in the general nature of the site), and is experiencing high rates
saltmarsh but does not have a ferry service.  If the nature of saltmarsh 
erosion were to be similar in both estuaries then this might lead to the co
the effect of the ferry is of a lesser significance than the effect of other fa
natural wind waves. 
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2.14 CONCLUSION 
• The evidence is that the rate of erosion of the mudflat alongside the navigation channel 

class ferry was 
rred.   

009) that there has been virtually no recession of the Chart Datum 
ked up by the 

nt of the MLW 
W contour but 
y result seems 

lausible in our view and in any case the precautionary principle suggests that the 
hould be the 

ation indicates 

ton Harbour 
rries travelled 

own and return 
rom ferry movement would have led to significant erosion of the lower part of the 

991.  Evidence 
cked Hat/Cage 

tress which are 
pt on extreme 

osion on the lower mud flat. 
the inner parts 
mechanism by 

at the erosion of 
the mudflats observed since the 1970’s, at least upstream (landward) of Pylewell, is 

natural wind waves have 
on process.  However, since the ferry has contributed to 

upstream erosion it is also likely to have contributed to erosion in this part of the Harbour. 

3.  

3.1
mington Harbour 

Commissioners using a Global Positioning System (GPS) and this has led to strict 
adherence of the Harbour restrictions on vessel speed of 6 knots south of the wave 
screens and 4 knots north of this point in Horn Reach.  As a result it would be expected 
that some of the erosive effects of ferry passage observed since 1973, in particular 
drawdown, backflow and return currents, which are strongly related to vessel speed, 
would diminish.  This section explores how the C Class ferry may (or may not) be 
contributing to erosion of the mudflat following these speed reductions. 

within Lymington Harbour has increased from around the time that the C 
introduced.  Since this time erosion of the Low Water channel itself has occu

• It is stated in ABPmer (2
contours on either side of the Low Water channel – but this is not bac
evidence available from charts.   

• It is further stated in ABPmer (2008a, 2009) that there has been no moveme
contour since 1994.   This conclusion is suggested by the 1994 survey ML
not supported by the 1993 survey MLW contour.  Of the two the 1993 surve
most p
1993 survey result (which suggests a greater historical impact from ferries) s
basis for decisions on impact on designated habitat until further inform
otherwise. 

• Recent measurements and observations undertaken by Lyming
Commissioners, in combination with evidence of the speeds at which fe
within the Harbour previous to 2007, suggest that the combination of drawd
currents f
mudflat.  This concurs with the analysis undertaken by HR Wallingford in 1
of interaction of the thrust jet with the foreshore on the outside of the Co
Boom bend suggests an additional mechanism for erosion to have occurred as a result of 
ferry passage. 

• The effects of tidal currents and wind waves generate levels of bed shear s
significantly less than those generated by ferries and which are less (exce
tides) than the estimated threshold for er

• There is therefore both circumstantial evidence for the observed erosion in 
of the Harbour having been caused by the C class ferry and a measured 
which this ferry can have caused the erosion.  It is therefore most likely th

primarily a function of the C Class ferry activity.   
• Downstream (seaward) of Pylewell the increasing effect of 

probably dominated the erosi

 

 Evidence for potential impact arising from
current ferry activity 

 INTRODUCTION 
Since April 2007 the C Class ferry speeds have been monitored by Ly
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3.2 
s vessel in the 
y Low Water 
Tech, 2008b).  
e location of 
an Willegers, 
fficiently high 

e much reduced compared 
ng from 

at occur when 
  The return 

ienced in other parts of the 
Harbour and it would be less likely that ferries would pass significantly quicker prior to 

 do today.  In this section of the estuary the rate of erosion of Chart 

3.3 
sailing at 

duces a shear 

to have occurred prior to 2007.  However, ferries passing between Bag of Halfpence 
over the local 
ter (MLW) as 
 of the lower 

The exception to this general conclusion is the effect of drawdown-induced currents that 
rries pass around the area between Pylewell and Bag of Halfpence.   The 
rrents would be expected to be at least twice those experienced in other 

 significantly 
ry the rate of 

e historic rate. 

tres in height 
ocess that will 
s study. 

3.5 Y THE 

As stated in Sections 2.9 and 2.10, the Voith Schneider system creates considerable 
turbulence around the propeller units and this turbulence is combined with the effect of 
backflow induced by the drawdown process and the thrust jet.  The turbulence from this 
system has effectively kept the channel bed free from deposits of fine sediment and led 
to the deepening of the channel by around 0.5m over the last 20 years.  Although the 
bed is now very gravelly it would be expected that deepening would continue to occur 
as the turbulence/backflow/thrust jet from the ferry is still able to disturb the gravelly 
bed and erode the bed underneath.   

RETURN CURRENT EFFECT 
The highest return current speed measured close to the bank for a C Clas
recent trials was measured to be 0.51m/s by LHC at Cocked Hat at ver
(+0.3mCD) for a vessel speed of 4 knots passing Cocked Hat (BMT Sea
This speed was similar to naturally-induced current speeds at the sam
0.5m/s at peak ebb (Data provided by Ian Dand, BMT Seatech, and Ry
LHC, 2008).  Although return current speeds of this magnitude are still su
to erode the bed at CD, the resulting rate of erosion would b
to the historical context.  As a result the rate of erosion of Chart Datum resulti
return currents is expected to many times smaller than the historical rate.   
 
The exception to this general conclusion is the effect of return currents th
ferries pass around the area between Pylewell and Bag of Halfpence. 
currents would be expected to be at least twice those exper

2007 than they
Datum would be expected to continue at something like the historic rate. 

DRAWDOWN 
The largest drawdown-induced speed measured while the C Class ferry was 
appropriate speeds is 0.4m/s (BMT SeaTech, 2008b and Table 6) which in
stress of around 0.6N/m2. This is much reduced from the erosion events that are likely 

and Pylewell will induce much larger current speeds and shear stresses 
mudflats.  Thus there will still be erosion of the mudflat at Mean Low Wa
a result of C Class Ferry activity but it is to be expected that erosion
mudflat will still occur but at a much slower rate. 
 

occur when fe
drawdown cu
parts of the Harbour and it would be less likely that ferries would pass
quicker prior to 2007 than they do today.  In this section of the estua
erosion of MLW would be expected to continue at something like th

3.4 SHIP WASH 
The ship wash created by the ferries is of the order of several centime
(BMT SeaTech, 2008b) and therefore does not represent, in our view, a pr
cause erosion of the same significance as other processes considered in thi

UNDERKEEL TURBULENCE AND BACKFLOW INDUCED B
VOITH SCHNEIDER PROPULSION SYSTEM 
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3.6
und the turn at 
nown but it is 
wever, we are 

ssioners that the practice of waiting in the 
channel is likely to be ended and as a result any effects of the thrust jet being directly 

nk at Pylewell would be removed.   

3.7
n of the lower 

een historically 
 reduced.  That is not to say it has disappeared 

altogether.  In addition there is still the possibility that the thrust jet is contributing to 
urning.  More information 

for potential impact arising from 

4.1
The new W Class ferry is larger and more powerful than the C class (BMT SeaTech, 

erry will cause more drawdown (Eagle Lyon Pope, 
8a), more near 
aTech, 2008a). 
 below. 

4.2
measured the drawdown-induced current speed over the mudflat using a current 

t bank roughly 
s are presented 
f up to 0.5m/s.  
 the C Class it 

00% (see Table 

 Class vessels 
urring near the 

will be 30% 
eam of the C 

BMT SeaTech, 
2008).  For a given speed of vessel passage, return currents would therefore be expected 
to be 30% larger for the W class ferry than the C class ferry.   
 
Table 7 shows a comparison of return currents for C Class and W Class ferries 
measured by LHC.  Only those measurements where both the tide height and the speed 
of the ferry were similar are shown.  The results presented in the Table show a large 
variation in the relative strengths of the return currents from the two ferry vessels.  
However, at the tide height between Low Water and Mean Low Water, which are of key 

 THRUST JET  
As discussed in Section 2.10 the thrust jet interacts with the foreshore aro
Cocked Hat/Cage Boom.  The significance of this erosive affect is not k
likely that it contributed to the erosion of the bank at this point.  Ho
advised by Lymington Harbour Commi

directed at the ba

 CONCLUSIONS 
The recent reduction in speed of the C class ferries means that the erosio
part of intertidal areas (Chart Datum and Mean Low Water) which has b
observed will have been greatly

erosion of the intertidal in the vicinity of Cage Boom during t
is required to verify this statement. 
 

4. Evidence 
W class ferry activity 

 INTRODUCTION 

2008a).  Because of this the new f
2006, BMT SeaTech, 2008a), higher return currents (BMT SeaTech, 200
bed turbulence and backflow and produce a greater thrust jet (BMT Se
The potential consequences of operation of the W class ferry are explored

 CHANGES IN RETURN CURRENTS 
LHC 
meter (BMT SeaTech, 2008b).  The measurements were made on the wes
mid way between Cocked Hat and Harpers Post South. The measurement
below in Table 7.  The LHC measurements indicate drawdown currents o
When the W class vessel results are normalised to compare directly with
can be seen that increases in measured return currents speed vary up to 1
7).   
 
In reality the variation in the measured return current speeds for W and C
may reflect the difficulty in measuring the complex hydrodynamics occ
shoreline.  Theoretically the return currents induced by the W class vessel 
higher because the beam of the W Class ferry is 30% greater than the b
Class ferry and the blockage of the flow will therefore be 30% greater (
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interest in the context of this study, the return currents induced by W Class ferries 

Table 7  measured from passage by C class and by W 
class vessels eaTe

Class de 
heigh

 CD) 
eed of 
ferry 

(knots) 

red ret
current  

d  (m/s) 

lis
nt  s

ompariso
with C class Fer

(m/s) 

 increase of 
normalised W class 

result compared to C 
class 

appear to be at least 45% larger than those induced by C Class ferries. 
 
 A comparison of return currents

(from BMT S ch, 2008b) 

urn Norma
curre

enable c

 Ti
t 

Actual 
sp

(m

Measu

spee

ed return 
peed to %

n 
ry 

C 1.8 5.8 0.18 0.18  - 
W 1.8 5.5 0.20 0.21 16% 
C 1.1 6.5 0.47 0.47  - 
W 1.2 4.1 0.43 0.68 45% 
C - 0.3 4.5 0.21 0.21 
W  110%  0.5 2.7 0.28 0.45 

 
This simple conclusion may not always hold for conditions at Low Water itself as the 
W class vessel, because of its greater beam will at times (e.g. near to Low Water), have 

os for erosion 
is considered 

ction in vessel 
 (potentially 6 to 4 knots and 8 to 6 knots) that has occurred since 2007, but 

probably greater (on average) because the speeds of 6 and 8 knots were not sustained in 
 therefore to be expected that the W class 

 Class vessel 

4.3 NTS 
m the passage 
he horizontal 
n speed and 
y taking into 

down speeds 
C Class and W Class ferry passage at Harpers Post 

sel speed and 
on area/depth 
are compared.  
 water speed) 

squared, and the speeds differ between the C Class and W Class measurements, the W 
class measurements have been “normalised” to make the measurements directly 
comparable to the C class measurements. 
 
The figures show that the effect of the W Class on drawdown (for a given current 
speed) is between 11% and 200% higher than the C Class but for the larger drawdown 
speeds (at Pylewell) the limited data here suggests a figure more like 50-60%.  This 
increase is in line with the increases predicted by Eagle Lyon Pope (2006) but smaller 

to travel more slowly than 4 knots.  However, the most significant scenari
of the mudflats occur above Low Water and therefore this conclusion 
appropriate.    
 
The effect from the increase in the blockage is at least as large as the redu
speeds

the Harbour all the time prior to 2007.  It is
vessel will produce (on the whole) greater return currents than to the C
prior to 2007 and that the historic rate of recession of the Chart Datum contour would 
continue.  

CHANGES IN DRAWDOWN CURRE
BMT Seatech (BMT) calculated drawdown-induced currents resulting fro
of W Class and C Class vessels (BMT SeaTech, 2008b, Table 1).  T
drawdown speed was derived by computing the vertical drawdow
translating this vertical speed into a horizontal speed over the intertidal b
account the intertidal slope.   
 
Table 8 shows a comparison of the calculated (by BMT SeaTech) draw
over the mudflat resulting from 
South (Harpers S) and at Pylewell.  As drawdown is a function both of ves
the cross-section/draught of the vessel compared to channel cross-secti
only the drawdown speeds which are compatible in terms of water level 
Moreover, as drawdown is a function of vessel speed (relative to the
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than the increase initially predicted by BMT SeaTech (2008b) of 70-90% although the 

Table 8 r the mudflat resulting from C and W 
class ferries calculated by BMT SeaTech (2008b) 

 Class 
Tide

height
(m CD

elati
of vess
(k

Calculated 
raw
e

Norm d 
rawdow /s) 

% increase of 
W class result 
compared to C 

class 

BMT prediction corresponded to ferry passages specifically at Low Water.  
 
 Drawdown-induced current speed ove

Position
 R
 
) 

ve spd 
el 

nots) 
D
sp

down 
ed (m/s) d

alise
n (m

C 0.53 3.1‡ 0.086 to 0.086 to 114 -   0.114  0.Harpers S

W 0.53 3.1‡ 0.28 0. 183% to 276% 

 

4 323 

C 0.59 4.0‡ 0.30 0. -  2 302 Harpers S 

W 0.59 4.3‡ 0.31 0.3 11% 9 35 
C 0.82 6.2 0.34 0. -  3 343 Pylewell 

82 4.9 0.430 0.544 59% W 0.
C 1.13 6.3 0.305 0.305 -  Py

48% 
lewell 

W 1.33 5.9 0.424 0.453 
‡ ve

ame speeds as 
currently adopts, will cause current speeds over the mudflats around 

er or for speeds 
ienced over an 
gher than that 

e in drawdown 
h the reduction 
ibuted to the C 
W Class ferry.  

cates that the 
oss the lower 
ss vessel for a 

nnel in general 
m 6 knots to 4 
avescreen) and 

 Hat) at Low Water appear to have reduced 
by a similar amount (e.g. 4 knots to 2.7 knots) due to navigational requirements.  
However, for the conditions that appear to generate the most drawdown (e.g. tidal levels 
of +0.75mCD to +1mCD) the reductions in speed are more likely to be from 5 knots to 
4 knots above the wave screen or from 6 knots to 5 knots around Cocked Hat/Cage 
Boom or from 7 knots to 6 knots around Pylewell.  On this basis the W Class Ferry 
would be expected to induce drawdown speeds at least of the magnitude of those that 
have been historically experienced within the estuary. 
 

ssel speeds shown are speed over ground 
 
Table 8 shows that the drawdown from the new ferry, if it travels at the s
the C Class vessel 
50-60% higher than occur at present, and potentially higher near low wat
of 6 knots around Cocked Hat.  This means that the shear stress exper
adjacent mudflat when the ferry passes will be around 2½ times hi
experienced at present.   
 
As for the return current effect it is useful to try and compare the increas
resulting from the W Class ferry’s greater beam and to compare this wit
in drawdown that results from the difference in the speed historically attr
Class vessels (i.e. before 2007) and the proposed operating speeds of the 
 
The analysis above, and that of Eagle Pope Lyon (2006) and BMT indi
drawdown of the W class ferries (and hence the induced speeds acr
intertidal profile) will in general be around 50-60% more than the C Cla
given speed.  We are advised that ferry speeds have reduced in the cha
since 2007.  The maximum speeds have reduced by as much as 30% (fro
knots north of the wavescreen and from 8 knots to 6 knots south of the w
the speeds at certain locations (e.g. Cocked
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Table mudflat resulting from W 
class ferries calculated by BMT SeaTech (2008b) 

Position height 
 CD) 

lativ
of vessel 
(knots) 

alcula
Drawdown 
speed (m/

Drawdown 
(mm) 

Induced shear 
stress (N/m2) 

9 Drawdown-induced current speed over the 

Tide 

(m

Re e spd C ted 

s) 

0.53 3.1‡ 0.28 93 0.30 Har
Post

pers 
 Sou
 0.59 4.3‡ 0.32 11 0.39 

th 
1 

Cocked 
t 0.52* 3.8*‡ 0.17* 71 0.11* Ha * 

0.52 4.0 0.18† 43 0.12† † 
0.83 4.6 0.15† 78† 0.08† 
0.82 4.9 0.43 190 0.7 

1.43** 4.4** 0.84** 215** 2.7** 
Pylewell 

1.33 5.9 0.42 121 0.66 
* Data underestimates drawdown effect on adjacent intertidal because monitor is on the other side of the channel 

 and stemming the 

ed upon them (Ian 

idal by the W 
ies pass when 
urements will 

y 4 knots 
of +1.33mCD is an underestimate of the 

r the effect of 
 range for the 

e 0.7-1.0N/m2 which is 
similar to the assessment of the historic effects of the C Class ferry.  Note that the effect 

cts of W class 
 other side of 

pers Post South is also inconclusive. 

4.4 
ore underkeel 
l cause further 
ort is whether 

 
It is established that the thrust jet can interact with the shoreline on the east bank around 
Cage Boom and thus it would be expected that this interaction would be enhanced (see 
Section 4.5 below). It is also established that ferries will no longer, as a rule, wait in the 
Harbour before passing which will (virtually) eliminate any effects of the thrust jet 
being directed towards the adjacent bank and eliminate any larger eddy currents that are 
generated as the ferry holds station.   The effect of the backflow which occurs close to 
the vessel would, if large enough to affect the intertidal areas, manifest itself as a return 

** Data is measuring the effect of a ferry passing on the other side of the channel with a ferry waiting
tide near to the monitoring location 
† These drawdown values and speeds appear anomalously low and less emphasis should be plac
Dand, BMT SeaTech, pers.comm.) 
‡ vessel speeds shown are speed over ground 
 
The data in Table 9 indicates that the shear stress imposed on the intert
class ferry at Pylewell are in the region of 0.7N/m2 except for when ferr
the shear stress rise to 2.7N/m2 (and probably more as the meas
underestimate the effect of ferries passing).  However because the measurement at a 
tidal level of +0.83mCD corresponds to a vessel speed over the ground of onl
and because the measurement at a tidal level 
effect at say +1.0mCD, it is considered that 0.7N/m2 is a lower limit fo
single W class vessels passing Pylewell.  It is considered that a reasonable
shear stress from drawdown induced by single ferries would b

of ferries passing is likely to cause considerable erosion.  
 
The data at Cocked Hat is insufficient to make an assessment of the effe
ferry drawdown because the one measurement available took place on the
the channel to the ferry.  The data at Har

CHANGES IN UNDERKEEL TURBULENCE/BACKFLOW 
All parties appear to agree that the new W Class ferry will result in m
turbulence and backflow and enhanced thrust jet currents and that this wil
erosion of the bed of the navigation channel.  The concern for this rep
these processes could affect intertidal areas.    
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current.  If the backflow effect was routinely experienced at the sho
measured return 

reline then the 
currents and the subsequent analysis presented above would account 

h the vessel to 
k, such as may 
t to which this 
. However this 
rounding.  It is 

 the ferry strays near to the bank the turbulence, backflow and 
 return current 

nnel as a result 
ld in itself lead 
 channel often 

class vessel is much more localised than the extra turbulence related to tidal currents 
nts, drawdown 
erosion of the 

 have a wider 
and tidal 

ally be expected that deepening would tend to lengthen the 
 ebb tide, accentuating ebb tide currents and reducing flood 

ever to be sure 
stem. 

4.5
teract with the bank around the turn at 

Cocked Hat.  BMT SeaTech report (2008a) that the velocities in the W-class slipstream 
How much 

W class vessel 
Dand, BMT 

Sea Tech, pers.comm.) indicate that the speeds in the slipstream are at least as large as 
r the C class vessel under its present usage. 

hich are larger 
erosion of the 
d, partly arises 

4.6 
The evidence of the drawdown measurements indicates that the W class ferry has the 
ability to generate drawdown-induced current speeds across the mudflat, near low water 
and during ferry passage, of the order of those which, it is argued here, have led to 
significant erosion of the mudflat in the inner Harbour.  This will result in an enhanced 
rate of loss of mudflat at MLW compared to the present scenario (C class vessels 
adhering to the speed restrictions in the Harbour), and a similar rate of loss compared to 
the situation prior to 2007 (C class vessels not adhering to the speed restrictions). 

for the backflow effect. 
 
It would seem that the only other way for the high turbulence underneat
be exported to intertidal areas is if the ferry moves very close to the ban
be required from time to time when avoiding other vessels.  The exten
could and does occur is not known at the time of writing of this report
scenario is likely to be limited to some degree because of the risk of g
clear however that if
thrust jet has the capacity to cause more erosion of the foreshore than the
and drawdown mechanisms. 
 
There is a concern that has been expressed that the deepening of the cha
of the enhanced turbulence that will result from the W Class ferries, cou
to widening of the channel, much as increases in tidal currents within a
lead to both deepening and widening.  However, the enhanced turbulence from the W 

across a channel and it is much more likely as a rule that return curre
currents and in certain locations, thrust jet currents, will dominate the 
shoreline. 
 
As discussed in Section 2.11 the further deepening of the channel may
effect on Lymington Harbour because of potential changes in tidal currents 
asymmetry.  It would norm
flood tide, and shorten the
tide currents and perhaps reduce tidal currents slightly as a whole.  How
of this effect it would be necessary to undertake flow modelling of the sy

 CHANGES IN THRUST JET 
As discussed in Section 2.10 the thrust jet does in

(thrust jet) for a given power setting are greater than those for the C-class.  
greater they will be in practice depends on the operational mode that the 
will use and trials for this are still underway.  Measurements to date (Ian 

those measured fo
 
If the final configuration for operations results in thrust jet currents w
than those for the C Class vessel then it would be assumed that the 
foreshore at the turn around Cocked Hat/Cage Boom which, it is argue
from the thrust jet, would increase. 

CONCLUSIONS 
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The widening of the Low Water channel is predicted to continue, espe
Cocked Hat/Cage Boom caused by a combination of the thrust jet and re
In general the recession of the CD contour is expected to be the same as h
been observed for the C class vessel.  However, depending on the operatio
will be used by the 

cially around 
turn currents.  
as historically 
nal mode that 

W class vessel it is possible that the interaction of the thrust jet 
around the bend at Cocked Hat/Cage Boom will increase, and thereby enhance the local 

xt of an ever 
ave erosion.  Thus the erosion rate of intertidal areas may occur in 

the future at a greater rate than has been observed historically because of the additional 

 of the loss of intertidal area resulting 
ration 

5.1 
the estimation 

 loss of intertidal area resulting from the W class ferry being put into operation is 
etric analysis 
m and Mean 

2008 (Section 

n the basis on 
to ferry 

es (such as tidal currents, waves and other 
. 

ass vessels is 
n Section 5.4. 

5.2 
5.2.

ease in channel width at Chart Datum between Harpers Post 
he analysis of 
strict Council 

further seaward than 
Post 7 have been considered because the changes at CD become much larger and are 
much more likely to be occurring as a result of wave activity.  The rates of change from 
the various surveys close to 1998 have been used and averaged to produce a “best 
estimate” of changes in width.   
 
To estimate the change in area at the Chart Datum (CD) contour the various calculated 
changes in width along the channel at CD have been averaged and multiplied by the 
length of the reach between Harpers Post South and Post 7 which is about 800m. 
 

rate of erosion at this point. 
 
Note that the future erosion of intertidal areas will occur in the conte
increasing effect of w

effect of wave erosion. 
 

5. Estimation
from the W Class ferry being put into ope
INTRODUCTION 
For the purposes of formally identifying impact and potential mitigation 
of
identified from the date of designation in 1998.  The results of bathym
shown in Chapter 2 are used to estimate the area of intertidal at Chart Datu
Low Water at this date and to establish the loss of area between 1998 and 
5.2). 
 
Once the loss of habitat from 1998-2008 is established it is necessary, o
the work described above, to estimate how much of the historical loss is due 
activity and how much to other potential caus
vessels).  This loss is calculated in Section 5.3
 
The future loss that is estimated to arise from the operation of W Cl
estimated based on the analysis presented in this report and is considered i

LOSS OF DESIGNATED HABITAT TO DATE 
1 Changes to Chart Datum since 1998 

Table 10 shows the incr
South and Seymours Post based on the ABPmer (2009) data based on t
original charts.   In the absence of any other data the New Forest Di
(NFDC) cross-section data has been used at Post 7.  No positions 
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Table hannel at Chart Datum between 

Year 
arper
Post 

South 

Cock
Hat 

Bag o
Halfpe  

Seymour's 
Post 

Post 7* 
 

 10 Estimation of changes to width of c
1998 and 

H

2008 

s ed f 
nce

1991-2008 17 4 8 - 3 

1993-2008 18 8 15  14 11

1999-2008 - - 0 - - 

Aver
rate o

age 
f los 1.10 0.38 0.74  0.47 s 

(m/yr) 
0.45

Estimated 
4.7 loss 1998-

2008 (m) 
11.0 3.8 7.4 4.5 

* This figure is based on the NFDC cross-section data in lieu of any other source 

um, the loss of 
(above Chart Datum) that has occurred since 1998 is in the 

tween Harpers 

5.2
Table 9 shows the changes in area above Mean Low Water on designated intertidal area 

009, Figure 2) 
data.  area from the 1993 and 2008 surveys have been used to 

ce “best estim f changes etween Harpers Post South and No.7 Post 
while th 97 d 2008 surveys has been used to derive a 

 figu the Ferr inal and Harpers Post South. 
 

1 s esignated intertidal area above MLW 
between 1998 and 2008 

te loss (ha)

 
Using these figures for change in the width of the channel at Chart Dat
designated intertidal area 
region of 0.6ha.   
 
This does not include any loss of intertidal area on the eastern shore be
Post South and the ferry terminal. 

.2 Changes to Mean Low Water since 1998 

between Harpers Post South and Posts 5 and 6 based on the ABPmer (2
The rate of change of

produ ate” o in area b
e difference between the 1 5 an

suitable re for loss between y Term

Table 1  Estimation of change to d

Da Zone 
Harpers Post South to P ell 0.9 ylew

1993-2008 
Po 1.1 Pylewell to No.7 st 

1975-20
  

rper st 
South  

1.2 
 

08 Ferry terminal to Ha s Po

1975-2008 No.7 Post to Posts 5 and 6 5 

Ferry terminal to Harpers Post 
South  0.6 

Harpers Post South to Pylewell 0.6 
Pylewell to No.7 Post 0.8 

1998-2008 

No.7 Post to Posts 5 and 6 1.5 
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Using these figures the loss of intertidal area (above MLW) that has occurred since 
1998 is in the region of 3.5ha. 

OF DESIGNATED HABITAT ATTRIBUTABLE TO C CLASS 

and at MLW 
ha and 3.5ha 
erry activities.  

y is predominant north of Pylewell but 
ffects of tidal 

mates for the 
t within Horn 
ect of ferries.  

Between Harpers Post South and Pylewell it is assumed that ¾ of the loss of intertidal is 
of intertidal is 

due to se assumptions result in the estimates of area loss presented in 
12. 

 
Table 12 esig d intertidal area between 1998 and 

200

Level Zone loss (ha)

5.3 LOSS 
FERRIES 
The total loss of intertidal area alongside the navigation channel at CD 
since designation is derived in Tables 10 and 11 and equate to 0.6
respectively.  However, not all of this loss is directly attributable to the f
The analysis above suggests that the ferry activit
that south of Pylewell wind waves are more important.  In addition the e
currents, dredging and other vessels will have contributed. 
 
For the present we have made what we consider are reasonable esti
proportion of loss attributable to different causes.  It is assumed here tha
Reach ½ of the loss of intertidal is from dredging and half from the aff

due to ferry activity.  South of Pylewell it is assumed that ¼ of the loss 
ferry activity.  The

Table 

Estimation of changes to d nate
8 due to ferries 

Ferry terminal to Harpers Post th Not known Sou
Harpers Post South to Pyle 0.39 well  

Pylewell to No.7 Post 0.02 
No.7 Post to Posts 5 and 0.02 6 

CD 

TOTAL 0.4 
Ferry terminal to Harpers Post South 0.3 

Harpers Post South to Pylewell  0.45 
Pylewell to No.7 Post 0.2 

No.7 Post to Posts 5 and 6 0.4 
MLW 

TOTAL 1.3 

5.4  W CLASS 

e introduction 
ss ferries had 
e (reportedly) 
erations of W 
ade of area at 

Mean Low Water. 
 
Since there is likely to be continued erosion of intertidal area following the introduction 
of the W Class ferry, there is a question as to whether there is a limit or upper bound to 
this erosion that will form a useful input to the discussion about loss of designated 
habitat.  In broad terms (i.e. with the exception of the area where ferry passing occurs) 
the erosion that is considered to be occurring at present as a result of C Class vessel 
activity is much reduced.  The W Class vessel is predicted to increase the blockage of 

LOSS OF DESIGNATED HABITAT THAT WILL ARISE FROM
FERRIES 
The analysis undertaken in this report has come to the conclusion that th
of the W class ferries will have more or less the same effect as the C cla
prior to 2007 when the Harbour Byelaws regarding speed of vessels wer
not adhered to.  On this basis the loss of intertidal area resulting from op
class ferries will be 0.4ha/decade of area at Chart Datum and 1.3ha/dec
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the channel by an extra 30% and hence to cause a significant increase 
generally within the Inner Harbour.  It is reasonable to assume that th
continue (albeit at a slower and slower rate) until the channel cross-
larger, whereupon the blockage will have reduced to the present blockage
Class ferries.  As a result of the effects of the turbulence under the W C
channel is likely to deepen by something like 0.5m (ABPmer, 2008a) or r
the depth.  As a result it is likely that the channel will wid

in erosion rate 
is erosion will 

section is 30% 
 value of the C 
lass vessel the 
oughly 10% of 

en by 20%.  This corresponds 
to a maximum loss of intertidal at Chart Datum of 2ha and a maximum loss of intertidal 

ltmarsh within 
s (New Forest District Council, cited by Black and Veatch, 

2008) estimate that the saltmarsh within the Harbour will have disappeared within the 
ry system before the 

6.
Th  answers based 
on
 
Q1 above Chart 

Datum) is resilient to changes in the navigation channel? 
A1 ading to a loss 

 width at Mean 
 of intertidal 

 
Q2 ofiles, geology, 

 deepening and 

A2  widen roughly at the 
rate seen prior to 2007.  This will cause a recession of 0.4ha per decade at CD 
and a recession of 1.3ha per decade at MLW.  It is also possible to estimate the 
upper bound of losses that will occur as a result of this erosion.  The estimated 
total loss is 2ha at CD and 3.7ha at MLW but it is likely that before these upper 
limits have been reached there will have been major changes in the harbour as a 
result of the continued loss of saltmarsh and mudflats from windwaves. 

at MLW of around 3.7ha and would occur over a period of 30-50 years 
 
Note that this erosion will take place in the context of continual loss of sa
the Harbour.  Some source

next 30 years or so which would significantly change the estua
upper bound for erosion is attained. 
 

 Answers to Natural England Questions 
is chapter presents questions raised by Natural England (in italics) and
 the evaluation in this report. 

 Have Wightlink provided convincing evidence that the inter-tidal (

  No the channel width at Chart Datum has widened since 1998 le
of 0.4ha in the Harbour since designation in 1998.  The channel
Low Water (MLW) has widened significantly leading to a loss
above this level of around 1.3ha since 1998. 

 In light of answer to Q1 and given the nature of the estuary (pr
substrate) how would we expect the inter-tidal to react to further
widening that is predicted from the ‘W class’? 

 The intertidal would be expected to further deepen and
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Q3 re underway, 
htlink (LHC) 

d seeks advice 
ove decision-

Now that the first ‘W’ class has arrived and sea trials for safety a
Natural England is being criticised for not advising that Wig
obtains further field information from sea trials. Natural Englan
on the degree to which further field data would help to impr
making in the light of Q1 and Q2 above specifically:  
a) probe sampling of water flows under and around the boat, fro
and backflow, to estimate erosi

m propulsion 
ve force compared to ‘C class’. 

 indication of 
 differences in erosive potential. 

ost and time 

A3  possible but 
 agreed by all 
essel and that 
t is relatively 
tertidal areas.  

be exported to 
 effects at the 

ferry as there 
d after vessel 
.  If sampling 
return current 
ded from the 

dertaken but 
ent about the 
ent to predict 

the extent and importance of drawdown from the W class could be one of the 
toring of the 
tion of weeks 
ne from a few 
 quickly by 

   
ield evidence 

ghtlink to better quantify it 
y do this using VS [Voith Schneider Propeller] 

A4 laboratory or 

 
Q5 er-tidal from 

estimated further deepening of navigation channel. 
A5 This analysis is presented in Chapter 5. 

 
Q6 Modelling suggests that drawdown of the ‘W class’ could be reduced by small 

reductions in speed so that drawdown was similar to the ‘C class’. Natural 
England has now received field information from the sea trials comparing ‘W 
class’ drawdown (vertical) at different states of tide in different locations. 
Drawdown currents are lower than expected, what are the implications for 

b) sampling of sediment disturbed by ‘C class’ and ‘W class’ as
relative
c)how do the benefits to be gained above relate to the c
implications 
 

 (a) Sampling of flows underneath or near to the ferry would be
costly and impractical in the present circumstances.  It seems to be
parties that there is substantial scouring potential underneath the v
there will be more for the W Class ferry.  However, this effec
localised around the ferry and does not in itself directly affect in
If there is a concern that the turbulence close to the vessel could 
the foreshore then it would be possible to monitor the potential
shoreline in locations most likely to experience this effect. 
(b) There is little point sampling sediment suspended behind the 
may not be much sediment left on the bed that can be resuspende
passage and in any case all parties expect the bed to erode further
is to be done it would be better to sample drawdown and or 
effects in combination with sampling of the sediment that is ero
shallow intertidal areas. 
(c) A large range of different measurements could be un
measurements are really only required if there is disagreem
magnitude/significance of a particular effect.  It is difficult at pres
the matters that will arise after Natural England present their advice, although 

most likely candidates. Undertaking well thought out moni
mudflats with various types of equipment will have a time implica
to months.  Measurements of drawdown/return current speeds alo
ferry passages appear to be able to be undertaken relatively
LHC/BMT SeaTech.   

Q4 If further quantification of deepening and widening, and further f
are not appropriate, is there a basis for asking Wi
using other means- could the
flow modelling? 

 In our view there is a case for field measurements but not 
computational fluid dynamic (CFD) modelling.  

Is there any way of approximately quantifying losses of int
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potential erosion? If drawdown is still a problem help is neede
w

d to assess at 
hat speed and at what state of tides ‘W class’ drawdown is similar to ‘C 

A6 hey have been 
ed restrictions.  
(in general) for 
is will be that 
hood not at the 
of the W class 
wdown would 

5-30%.  Reducing the speed of the W class 
river but such 

W Class ferry, passing of 
wn to produce 

ntertidal areas.  
e. 

 
Q7 In have indicated 

nd parameters 
ect/detrimental 

ontained in the 
eds would be 
e remit of the 
f the W class 
wdown would 
tly adopted by 
however, may 
e scope of this 

rt.   Passage of W Class ferries has been shown to produce drawdown 
speeds which produce high shear stresses over intertidal areas.  Reducing 

 so, from an 
re possible.  In 
at Cocked Hat 
shing over the 

    
Q8 has informed 

tions. (With a 
nt recycling) 

 
A8 ment recycling 

during storms and whether the ferries (in addition to the effects discussed 
above) have the effect of interfering with this process.  The advice of HR 
Wallingford is that the hydraulic impact of the ferries presently affect the edge 
of the channel and sediment eroded from the edge of the channel, both by 
ferries or natural processes is likely to end up in the dredged areas within the 
harbour (if eroded on the flood tide) or outside the estuary (if eroded on the ebb 
tide).  The impact of the ferries does not really interfere with the deposition of 
sediment on the saltmarsh (which manifestly comes from marine sources) and 

class’. 
 As described above, in general drawdown speeds are lower than t

historically because of the recent (since 2007) adherence to spe
The drawdown of W Class vessels appears to be 50-60% higher 
the W Class vessel compared to the C class.  The result of th
erosion can occur from use of the W class vessel but in all likeli
rate that has been observed prior to 2007.  To reduce the effect 
vessel drawdown to the present effect of the C Class vessel dra
require a reduction in speed of 2
ferry, however, may have implications for navigation in the 
matters are outside the scope of this report.   
 
In addition to the considerations of the speed of the 
two W Class ferries (at the expected transit speeds) has been sho
drawdown speeds which produce high shear stresses over i
Reducing speeds to eliminate this effect is not likely to be possibl

  light of sea trials data, Lymington Harbour Commissioners 
that they will ask NE advice on the speed, navigation, tide and wi
that the ‘W Class’ should operate under to avoid adverse eff
effect (clarification sought on legal remit) on N2K features.  
A7 As discussed in the proposal for providing the advice c
present report – a full answer to this question (i.e. what spe
required under different tidal and wind conditions) is outside th
study. The evidence available states that to reduce the effect o
vessel drawdown to the present effect of the C class vessel dra
require a reduction in speed of 25-30% from those speeds curren
the C Class ferries.  Reducing the speed of the W class ferry, 
have implications for navigation but such matters are outside th
repo

speeds to eliminate this effect is not likely to be possible
environmental point of view this practice should be stopped whe
addition there could be additional restrictions around the bend 
under strong winds (to reduce the likelihood of the thrust jet wa
mudflats). 

         
 Please assess the analysis of morphological evolution that 

Natural England thinking and advise on any incorrect interpreta
view to advising on the likely effects of the ferries on local sedime

 Natural England has a concern as to the importance of local sedi
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so does not interfere with the vertical accretion of the marshes, but does lead to 
enhanced lateral erosion of the marshes. 

 
  of sediment 

 in the range 
considered a 

/yr.  This is significantly less 
than the current maintenance dredging requirement (generally quoted as 

 
le requesting 

ed out that the 
nd potentially 
ects are best 
f the potential 
ed by a full 

dy would be 
 processes in 
nd regulators 
anaging the 
ost relevant 

ns which require answering, the involvement of Wightlink and other 
ent transport 
osion of) the 

e, and field 

 estuary. The 
e bank allow 

ould significantly increase wind wave 
penetration to mouth of navigation channel causing erosion. 

? 
e in wave energy arising from erosion of the deepest part of the 

y resulting from the 
ongoing recession of the mudflats. 

awn: 

n Harbour (at 
Chart Datum and Mean Low Water) has increased from around the time that the C 
Class ferries were introduced.  Since this time erosion of the Low Water channel 
itself has also occurred.   

• Recent measurements and observations undertaken by Lymington Harbour 
Commissioners and BMT SeaTech, in combination with evidence of the speeds at 
which ferries travelled within the Harbour prior to 2007, suggest that the 
combination of drawdown and return currents from ferry movement would have 

Natural England requested confirmation as to the importance
supplied from fluvial sources.  This is currently thought to be
1,600-16,000m3/yr (Blain, 1974) and Black and Veatch (2008) 
best estimate might be in the region of 5,000m3

30,000m3/yr) or the marine supply.  

Natural England requested advice on whether it was worthwhi
Wightlink to undertake a full sediment transport study.  It is point
effect of the ferries is to contribute to erosion of the mudflats (a
saltmarsh) along the edges of the channel and that these eff
quantified by field measurement.  In this respect the discussion o
impacts of past and future ferries will not be particularly aid
sediment transport modelling study.  However, such a stu
beneficial in the general context of the need to understand the
Lymington Harbour better and the need to tie in the end-users a
associated with Lymington with investigating better ways of m
estuary, then Wightlink should be involved.  Depending on the m
questio
parties might include contributing to flow, wave and sedim
modelling, investigation of methods to preserve (or hinder er
saltmarsh, beneficial use options, a review of dredging practic
monitoring. 
 

Q9 A sub-tidal bank of sediment is deposited across the mouth of the
ferries carve two tracks through this. LRA say that the cuts in th
greater wave penetration that w

Is this likely
A9 Any increas

channel is small compared to the increase in wave energ

 

7. Conclusions 
Based on the analysis in the present report the following conclusions are dr
 
• The evidence is that the rate of erosion of the mudflat in Lymingto
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led to significant5 erosion of the mudflat.  This concurs with the analysis 

erosion in the 
measured 

s therefore most 

rry activity.   

e to the Chart 
is result is not 
n contours.  In 

 the 1993 survey appear more plausible than 

on 

lewell the increasing effect of natural wind waves 
 the ferry has 

 to erosion in 

 erosion which 
flow effect, is 

inished from the historic trend.  That is not to say it has disappeared 
 Pylewell will 
r intertidal. In 

of Cage Boom 

 Class ferry has 
the ability to generate drawdown-induced current speeds across the mudflat, near 

is argued here, 
 mudflat in the inner Harbour.  This will 

ent scenario (C 
d a similar rate 
007. 

ate of Chart Datum resulting from the use of W 

 the use of W 
s the mudflats erode 

further, the role of wind waves will become increasingly more important and thus 
it is likely that the observed rate of erosion will be higher than these rates 
calculated on the basis of the ferry alone. 

that the W Class ferry will produce greater 
underkeel turbulence, backflow, return currents and thrust jet speeds.  It is 
therefore to be expected that further deepening will occur in the channel.   

 

                                                     

undertaken by HR Wallingford in 1991. 

• There is therefore both circumstantial evidence for the observed 
inner parts of the Harbour having been caused by the C Class ferry and a 
mechanism by which this ferry can have caused the erosion.  It i
likely that the erosion of the mudflats observed since the 1970’s, at least upstream 
(landward) of Pylewell, is predominantly a function of the C Class fe

• It is suggested in ABPmer studies that there has been no chang
Datum and Mean Low Water contours since 1994.  However th
supported by the 1993 survey which indicates progressive changes i
our view the contours resulting from
those of the 1994 survey.  In addition the precautionary principle would dictate 
that, of the two, the 1993 survey should be considered as being the result up
which management decisions should be made. 

• Downstream (seaward) of Py
have probably dominated the erosion process.  However, since
contributed to erosion upstream it is also likely to have contributed
this part of the Harbour to some extent. 

• The recent reduction in speed of the C Class ferries means that the
has been observed probably as a result of the drawdown/return 
greatly dim
altogether.  The passing of ferries near Bag of Halfpence and
produce large shear stresses which will continue to erode the lowe
addition the thrust jet interacts with the foreshore in the vicinity 
during turning.   

• The evidence of the drawdown measurements indicates that the W

low water and during ferry passage, of the order of those which, it 
have led to significant4 erosion of the
result in an enhanced rate of loss of mudflat compared to the pres
class vessels adhering to the speed restrictions in the Harbour), an
of loss compared to the historic rates which have occurred prior to 2

• An estimate of the recession r
Class vessels is in the region of 0.4ha per decade.   

• An estimate of the recession rate of Mean Low Water resulting from
class vessels is in the region of 1.3ha per decade.  However, a

• It seems to be agreed by all parties 

 
5 See Section 1.4 for definition of significant 
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