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ABSTBACT
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ITTTRODI'CrIOX

Hydraull.cs Research (HR) has undertaken a field

study lnto the ln-eitu BettLing velocl.tles of

coheeive mud. Data was collected durlng 3 periods

Ln October 1981, September 1982 and November 1983

from varLous locatLone ln the ?hanes Estuary.

The Lnstrument used ln all three ca6e8 was the Owen

Tube developed at HR ln 1959 to lnvestlgate the

cause of siltatl.on around the new Woolwl.ch Ferry

ternlnals ln the Thanesl. A full descrlption of

the lnstrument and the way in whlch lts sanpLes are

analysed can be found in Ref 2.

The 1982 aurvey was carried out naLnly to flLl some

gaps in the data coLlected in 1981, thus provlding

a more conprehenslve data bank. The L983 aurvey

provided supportive evldence for the conclusl.ons

drawn from the first two and at the same tlme

lnvestLgated the effect of turbulence on partlcle

sett l lng velocl ty.

Ref 3 descrLbes the analysls of the data collected

from the 1981 and 1982 surveys which was carrled

out on the two sets of data conblned.

The nal.n concLuslons relatlng to this data were3

i) that the predomlnant Lnfluence on

partlcle fall veloclty ls the

r l )
concentratlon of suspended sollds;

that there is no evidence that hlgh

concentratl.ons of nud in the Thames

statlstically have a higher medlan

partl.cle size than lower coneentratlon;

111) that lt was ln fact the concentratlon

that was the lmportant factor and not an

inplled particle slze dl.strLbutLon;

lv) that contrary to expectatlon there was

no significant varl.atlon in settllng

velocltles attrLbutable to dlfference Ln
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sallnlty. Some falrly snal.l and

LnconcLusive dlfferences were observed

at the loweet sal lnl ty (0-2.5 ppt).

It was alao noted ln Ref 3 that there were

dlfferences between the data collected in L98L and

1982. The nal.n difference being that the nedl.an

settLl.ng vel-ocl.ty of the naJorlty of the 1982

samples wlth concentratlon of less than about

500 ppn was greater than that of the 1981 samples

of sl.rnllar concentratlon.

Thle report compares the publtehed 1981 and 1982

data wLth the new 1983 data and wLth the results

fron 4 prevLous slnl.lar (but snaller) sampllng

exercises in the Thames. Then, uslng the 1983 data

as welL ae the data from prevl.ous Thames surveya,

lt cheeks the rather surprislng conclusl.on of Ref 3

that saLinity ls not a slgnl.flcant factor in

deterninl.ng settllng velocity.

The 1983 data ls then used as the naln basLs to

lnvestigate whether there ls a slgnifl.cant

turbulence effect.

Finally, havlng Batiefactorlly generalleed the

Thanes data a comparl.son Ls made of data fron the

Thames and seven other ttdal locatlons where

sinLlar neaauremente have been made durlng recent

years .

It was concluded ln Ref 3 that the predoml.nant

lnfluence on partl.cle settling velocity wae the

concentratlon of the eample. Ref 3 also noted that

thls relatlonshlp varied between the data collected

ln the Thanes during the 1981 and 1982 surveys. Iile

now look at all the aval.lable Thanes data to see



whether there ls generally agreenent between data

collected durlng separate eanpllng Perlods or

whether the dtfferences observed so far are

typical. We then see Lf these dLfferences can be

easily explal.ned by seasonal varlations; the

overall obJectLve being to derLve an equatlon or

sets of equations whlch adequately deecrlbe the

sett l lng velocl . ty of Thames mud. Flgs I  (a),  (b)

and (c) show all- of the data from the 198L, 82 and

83 surveys in the forn of graphs of nedlan settllng

velocity (!l5g m/s) agaLnst concentration

(C ppn). The llnes ln Ftg 1 (d) draun through the

data are the best least squares fits of the forn

W5O * gl

where L is termed the settllng lndex. For later

reference the 1983 data is also plotted Ln Fig 1

(d) spllt Lnto spring and neap tldes.

It can be seen from this figure that it was the

1982 data that was exceptlonal, there belng

reasonabl-e slmilarity between 1981 and 1983 data.

There ls addttional evl.dence availabLe fron the

Thames. In-sltu settllng veloclties rtere measured

on 3 occasl.ons ln 1969 and once ln L971.



The followlng tabLe sumarises the seven sets of data now aval-lable:

SI'MMARY OF THAIMS SURVEYS

Date Locatl"on Concentration

range pPm

TtdaI-

range

Ln

Sallnlty

Ppt

Temp
o c

No of

sampLes

Aug 69

Sept 69

Sept 69

June 71

Oct  81

Sept 82

Nov 83

Woolwich

Woolwich

Tilbury

Woolwich

Various

Various

Various

300-2630

54-256

101-344

52-449

97-4720

130-294r

159-4841

Sprlng

Neap

Spring

Sprlng

Sprlng

Neap

All

7

7

24

1

Varl.ous

Varl.ous

MLd-range

20

20

19

16

11

19

13

L4

11

8

7

65

34

104

In all casea the sampllng procedure and the

laboratory analysLs lyas the same as for the recent

surveys, so dLrect comparLsons of nedian settll.ng

veloci t ies are val id.

Two of the 1969 tests were carrLed out at l{oolwLch

specifically to lnvestlgate the effect on partLcl-e

settllng vel-ocltLes of the new l{oolwich Ferry

TerninaLs. Samplea were taken up and downriver of

the new northern terminal durl.ng two perlods of

sprlng and neap range tldes. The data ls spllt

into spring and neap tLde samples but no

dlstlnctLon is made between the two posLtl.ons.

Full detalls of thLs work are reported ln Refe I

and 4 .

The other data from 1969 was obtal.ned durLng sprlng

tides at Tllbury where 8 samplee were taken. A

further 7 eanples were taken from WoolwLch Ln

L971.

The best Least squares Lines for the three sets of

Woolwich data are plotted wlth those for 1981' 1982

and 1983 tn Fig I  (d).  There ls no apparent



correlatlon between settLing veloclty and

concentratlon for the 1969 TiJ-bury data whlch ls so

out of character that it has been omitted from the

figure and the argument. The range of

concentratl.on for whlch each line Ls valld ls

deflned by the length of l-Lne.

Thls ftgure thus provldes a means of comparing one

data set with another and rte can now explore

posslble seasonal inf luences'  The 1971 data has

sltghtLy Lower medlan settlLng velocities than the

other data but its settl-ing lndex ls sinil-ar to the

data from 1969 (Sprtng) '  1981 and 1983. I ' le thus

have 4 data sets glvlng a slnilar result and 2

rrogue' data sets which glve signl f lcant ly

dlfferent results to the others and to each other.

Can we attr lbute the dl f ferences of the troguel

sets to any obvious cause, le a varlatLon Ln

factors whlch may affect the flocculatlon of

Ln-situ suspended sedlnent? These are now examined

in turn.

Turbulence. Although both sets of froguel

data were collected durlng perlods of neap

tLdes there ts no obvlous sLnllarity between

them and both are quite dl.fferent fron the

neap tide data collected durl.ng the 1983

aurvey (f lg 1(d)).  Therefore Lt seems

unllkely that the differences are expl-ained by

a tldal range effect

Temperature. Both rroguet sete of data were

taken durLng warmer than average periods

(water tenperature around 20 "C) lndlcatLng a

posslble temperature effect (apart from the

dlrect relatlonshlp between temPerature and

vLscoslty whlch is allowed for Ln the

laboratory anaLysis of the Owen Tube data).

It is dlfficult to conclusively dLsprove thls

a )

b)



c )

d )

posslbl l l ty wlth the exlstLng data, but as the

1971 Woolwich data wae also obtaLned durlng a

warm perl.od (about L6-L7 oC1 tt Beems

unLikely. In any case the effect of hlgher

temperatures would evLdently not be conslstent

because the two rogue sets of data are

dLf fe ren t .

Sallnlty. The sallntty of the 1969 neap

sampl-es Ls recorded ae 7 ppt and that for L982

was malnLy at the extremes of the range

(<5 ppt and > 20 ppt) so there 16 l l t t le

sLnllarity on thLs count.

Part ic le size. The laboratory analysLs of

Orven Tube samples does not automatlcally

include partlcle slze. However, thLs was done

on all- of the sampLes from the 1982 survey and

on 18 of those fron L9SL but the remaLnder of

the sanples nere not analysed for size.

This llnited evidence shows a difference

between the data fron 1981 and 1982. The

average medLan deflocculated particle eLze

(DSO) for 1981 ts 0.0063 mm and for L982,

0 .0031 nm.

AJ.though the absolute difference ls snall the

relatl.ve difference Ls great. It has been

shown5 that fundamental partlcle size

affects the degree of flocculatlon whlch takes

pl-ace; smaller partLcles tend to flocculate to

a greater extent.  I t  ls posslble, therefore,

that dtfferences between the 1982 and the 1981

results are due to thls effect.  The

inpllcatlon Ls that the smaLLer partlcles,

indl.genous ln 1.982, flocculated nore,

resulting ln hlgher average nedlan settllng

ve loc i tLes .



There ls no apparent reaaon why particle size

should have varied, nor ls there any way of

telLlng whether lt was partlcularly hlgh or

low durlng the neap tl.de survey of L969.

Without belng able to explain the reasons for the

rogue sets of data and on the basis that 4 out of

the 6 data sets show a conslstent trend rte argue

that a best flt relatlonshlp uslng all the data

fron those 4 sets glves the best predl.ctive

equatl-on that can be produced at the present tl.me.

The best f t t  l lne for the 4 data sets,

incorporating 190 plotted polnts is shown tn Ftg 2

and glven by the equation:

W 5 0  =  1 . 3 4  x  1 g - 4  9 1 ' 3 7

where W is settlLng veJ.ocity (on/s)

C le eoncentratl.on (ppn = ng/l)

It needs to be streesed that the derLved equation

for I{5g ls onLy applicable within the range of

concentratlons measured, ie up to about 5000 ppn.

At high concentrations hindered settl-lng beglns to

take place. That ls when there Ls a sufflclent

volumetrlc flux of sedinent dowilrards to induce a

significant vol-umetrlc flux of water upwards thus

reduclng the settllng velocity..

It ls LnterestLng to compare the empirical value of

1.37 for the settling lndex wl,th that obtalned by

Krone6 fron theoreticaL conelderations. ThLs

leads to a predictlon of the number of particles

present in a fl-oc after a flnite time and hence a

relative floc slze and settling veloclty. This

predlcts that settl-lng vel-oclty should be

proportional to the concentratLon to the power

1 . 3 3 .



Attentlon has been concentrated on medl.an settltng

velocl.ty so far. Analyels of the type described

was also carrl.ed out for values of W3g and

WZO. The results did not contradLct any of the

conclusions dranm. Nevertheless for sLLtatlon

predlctlons Lt ls useful to try to encompass all-

the data in one equation. This was done using the

nethod below.

Fig 1 showed plots of W5g vs concentratl.on.

SLnilar graphs of W1g, W2g etc to t{9g

were produced usLng all the accepted data. The

result was a serles of dlspLaced but parallel

lLnes. Thus lt was seen that Wn - Ci where L,

the settling lndex, is constant for alL values of

n. The vertLcal displacement is expressed in the

equatlon by the effect of another varLable A,

thus W,, = Aci

and A Ls a functlon of n.

The values of A for each value of n were obtained

from the data and the result is shown ln Ftg 3.

The generaL equation for the fiel-d settllng

vel-ocLty of Thames nud Ls thus:

W n  =  C 1 ' 3 7  x  F ( n )

where  F(n)  l s  1 .88  x  1g-4  n2 '34 ,

W ls  nn /s ,  C  ls  g /L ,  n  7e  Z

Havlng establLshed the baslc eoncentratlon effect

we can now move on to see lf the equation should be

refLned to take account of other paran€t€fs.
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I'Ie have seen ln the prevlous sectLon that the data

from the 1983 survey taken as a whole flts ln qulte

well wlth most of the other data from the Thanes.

Before analyslng thls data for possible tidal range

effects lt ls ltorthlthile revLewing the conclusion

of Ref 3 regarding the lack of a sallnity infl-uence

on the settll.ng velocitles of Thanes mud.

This concLusion was:

there was no significant variatlon ln settling

veloci ty attr ibutable to dl f ferences in

salinity. Some fairly snall and inconclusive

differences were observed at the lowest

s a l i n l t l e s  ( 0  -  2 . 5  p P t ) .

In theory saLinity ls expected to affect the

strength of the cohesive bond between Partl'cles and

ln particular coumon salt aids the floccul-atlon of

negatively charged clay nl.nerals. An Lncrease in

floccul-atlon leads to lncreased settlLng velocity.

Owenfs work on Avonmouth mud in the laboratory

confLrmed the flocculating effect of sal-lnlty7.

These results are sumarised ln Flg 4 showing a

very nearly ll.near affect of salinity varyl'ng

between 0 and 28 ppt. Results fron Krone6 and

All-ersma et a18 are also repl-otted in Flg 4.

Krone found that for suspended sol-ids

concentratLons up to 530 ppm the settllng velocity

of a coheslve sediment waa lndependent of sallnity

above 5 ppt.  Al lersmats results sholt  thatr  for

example, at a sallnity of 5 ppt the settllng

veloclty increased to 30 tLmes lts freshwater value

but at 25 ppt the settLing veloclty was only about

twl.ee its value at 5 ppt. Migniot9 too observed

that settlLng velocity was constant at salinlties

above 3 ppt for low suspended solids concentratlons



and above 10 ppt for htgh concentratlons (an effect

also evldent in Kronef s results).

This welght of evldence led to the expectatlon that

salinity would pJ.ay a slgnlflcant part ln

determlnl.ng the settllng veloclty of the Thamee

suspensions. The results, plotted ln the same forn

as in Ftg 4, are shown ln Ftg 5 using the 1981

survey data whlch covered the range of typlcal

salinltles and concentrations experl.enced ln the

Thames. Flg 5 shows that varying sall.nity has no

obeervable effect on settling veloclties measured
|Ln-sltur for any concentratlon in the range

measured. To reinforce the concLusl.on, the data

can be presented ln another form.

The l9SL Thanes data covered the fuLl sallnlty

range nornally experlenced ln the Thames. Fig 6(a)

repreaents thie data ln the forn of medlan settllng

velocity agalnst suspended solLde concentratlons

treating each small salinlty band eeparately.

Although there is guite a spread of data for

dLfferent sal-inities at low concentratlons there is

no consistent trend attrLbutable to varying

sal ini ty.

The 1983 data dld not cover such a comprehensl.ve

salinity range and onLy 3 of the bande tn Flg 6(a)

can be drawn. The result, shown ln Ftg 6(b) fs

inconcluslve, agaln there being no consl.gtent

trend.

The evldence from the remalnLng usable Thames data

lends strength to the argunent that sa]-lnlty is not

a slgniflcant factor. The 1971 l{oolwleh data had

very low sallnity (0.7 ppt) and settLlng vel-ocl.ties

slightly lower than most of the data, Ffg 1(d), but

not as low for example aB the 5-L0 ppt sallnl.ty

band from 1983.

10
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The nost likely explanatlon for the dlfference

between the l-aboratory and fleld effects of

sal lni ty on sett l ing velocl . t les ls the fact that

the laboratory work is based on reconatituted

sanples resuspended by mechanLcal agitatlon.

Flocculation ls a tlme dependant phenomena and the

tine taken for settLlng through laboratory columns

is not sufficient to allow full re-flocculatlon to

take place. This theory is supported by conparlng

evldence of absolute val-ues of W5g obtained by

Krone, Owen etc with those obtalned fron the fleld

measurements. The latter are at least one order of

magnl.tude higher. The lmpllcatlon ls that ln the

Thames estuary, if not ln al-L nuddy estuaries,

materlal is heLd in suspension l-ong enough for a

nuch greater degree of flocculatLon to occur not

only at hlgh salinl.ties but also for the same

degree of flocculatlon to occur at lot{ salinitles.

In other words sallnlty does not affect the

ultlmate nedian floc size although it affects the

speed with which the flocs reach that size.

Turbulence Ls by no means completely described by

the parameter tidaL range. However, there ls a

great deal more energy to be dLssipated durlng

spring tides than during neaps and so turbulence

generally w111 be greater. Therefore, for this

study an analysis of the tldal range effect is

consldered val id.

Accordlng to Owenl "The random movement of the

lrater assoclated wtth turbulence brl.ngs sllt

partLcles into frequent collislon wLth each other,

and they flocculate, provLded that the fluctuating

internal- shear generated by the turbulence Ls not

greater than the bonding strength of the partLcles.

It can thus be seen that the degree of turbulence

can have wtdely dl f fer lng effects".

1 1



This leads one to belleve that turbulence could be

a signtficant factor ln its effect on particle

settllng velocLty. Although thls effect may not be

slnply a rlse (or fall) ln settlLng velocitles with

increasing turbulence; maxlnun settling veLocity

may be achleved at some lntermedlate vaLue.

In the 1969 tests at Woolwlch, Owen measured very

dlfferent settllng velocltiee for the samples taken

during spring and neap ttdal rangea. DurLng the

sprlng tide the settllng veloclty increased

approxlmately linearly wlth suspended solids

concentration. During the neap tide however the

settling velocity was found to Lncrease

approxlmately ldth the square of suspended soltds

concentratlonl14 and the actual settll.ng

velocltles were consistently higher during the neap

tide measurements.

Although we concl-uded ln Chapter 2 that the four

sets of data from 1969 (sprtng r ides) 1971, 1991

and 1983 can reasonabLy be treated as a whole the

1983 survey was deliberately planned to cover the

full range of tLdes.

The 1983 data is therefore used alone to analyee

the effect of turbulence ae defined by tldal range.

This data ls shown tn Ftg 7 where W5g is

plotted against tidal range for a nunber of

concentratlon bands.

Despite the large scatter tt is clear fron thls

fl.gure that no correLatLon exlsts for any

concentration band. It is evl.dent that the

conclusions drawn fron the 1969 data are

contradlcted by the 1983 data. Thls shows that for

moat concentrations the sprlng tlde samples have

hLgher settltng velocities than the neap samples.

And although the settLing Lndex ls hLgher for the

1983 neap tide data than for any of the sprlng tl.de

L2
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data the dlfference ls not great and the conclusion

ls contradlcted by the 1982 neap data whlch has the

Lowest settltng lndex of all the Thames data.

It must be concluded on the above evldence that

ttdal range has no conelstent effect on settl-lng

velocities. Thls ls not to say that turbulence has

no effect but rather that varlatlons Ln tidal range

do not induce relevant changes ln turbul€[c€.

Rel-evant turbulence ls llkeLy to be that whlch is

of a ecale comparable with the slze of the flocs.

Ilavlng, with sone reservationsr reached an

acceptable conclusion regardtng the Thames data'

and havlng produced a slngle Line relatlng medlan

settll.ng veloclty to suspended sol-tda concentratlon

it ls now valid to compare thl.s Line and the Thames

data generally with data fron other estuaries.

A number of studles carrLed out by Hydraulics

Research Ln recent years have included ln sltu

measurements of settl-Lng vel-oclty using the Owen

tube. Results are avallable fron Brlsbane'

Grangenouth, River Parrett, River Avon,

River Severn, Rlver Humber and Rl.ver Scheldt.

Further lnfornatlon concernlng these data is given

in the followlng table:

13
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It was noted in the flrst report on the recent

Thames s,rr.r"ys3 that the mineralogl.cal

conposltlon of cohesLve muds was a factor whlch nay

affect the settling velocity dlstrl.bution.

It is generally assumed that there ls llttle

seasonal variation Ln the chemical make up of a

partLcul-ar estuarine mud. Iloweverr this Ls a

factor whlch is known to vary consLderably between

estuaries and so becones a slgnlflcant part of the

argument at thls stage.

In a study of flocculatlonT Owen says "The

cohesLve forces exerted between two clay particles

depend both on the mlneraLogy of the clay and on

the electro-chemical nature of the suspending

medlum" and "wLth a negatLvely charged clay

mineral, such as montmorl-llonlte or il l ite' the

additon of conrmon salt, sodlum chlorlde, causes

flocculation to occur. Sea water has an even

stronger fLocculatl.ng effect, sLnce Lt usually

contaLns several salts of htgher valency metals".

Particle sLze is also a factor whLch varies far

more between estuarLes than wl.thin an estuary and

so becomes more lmportant ln this part of the

study. Before naking couparLsons it ls inportant

to stress that the results for the Thames are based

on over 200 sanples taken over 15 years whereas

other estuary data ls the result of a single

aurvey.

The results are sunnnarLsed tn Ftg 8 together with

the best-fit Thanes data. There do not aPpear to

be any conslstent trends with thls data. For

example, Scheldt and Grangemouth muds have slnllar

values of median particle size (D5g = 0.02 nn)

as have Thames and Brisbane (D5g - 0.004 nn)

but these sLnllarl.ties are not reflected ln elther

the shape or positlon of the relevant ll.nes ln

F l g  8 .
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If total clay mineral content Ls lmportant in

deternlnlng potentl.al fLoeculatlon then Thanes mud

rsith a total clay mlneral content of 7O7, Pattett

mud with at least 652 and. Avon mud wlth at least

602 would be expected to show both the hlghest

dependence on salinity and the highest BettlLng

velocltLes of all the nude. In fact the Thames

results showed no dependence on salinity and only

average settllng veloclties, and the Parrett and

Avon sampLes are at the low end of the settlLng

veloclty distrl.butlon shown Ln the flgure. The

fact that Brlsbane and Grangemouth muds with very

sinilar clay nlnerals (about 502) are closely

related in Flg 8 and ScheLdt mud, wlth 402, faLLe a

little beLow Ls rather slender evldence on which to

draw any conclusion.

Perhaps the most interesting conclusions to be

drawn fron Flg 8 are that the slopes of the llnes

(the settling lndices) are aLl contained wl.thln a

band of 0.6 -  1.4, and that for a specif ied

concentratlon, variatlons ln W5g between

estuaries can be up to an order of magnitude.

So, whLlst the detalLed fl.ndings of the Thames

study are not dlrectly appllcable to sediment

behavlour Ln other estuarLes, the weight of

evldence suggests that the broader concluslons

relatlng to the Thames are generally valid

elsewhere. In partlcular we would not expect to

see signiflcant sallnlty or tl.dal range effects on

the In-situ settling velocities of other

estuaries.

Further work is planned to study the physics of the

settllng of flocculated cohesive sediments uslng

the new circular flume at HR. This w111 help to

ldentify the parameters that lnfluence eettling ln

a more cost-effective way than repeatLng the large

exercise carried out in the Rl'ver Thanes ln another

estuary.

r5



6 sulorARtr ArD
oof,cl.usIOf,S

In an attenpt to gal.n a better understandlng of the

mechanisms affectLng the settllng characterlstlcs

of estuarl.ne coheslve muds a three part fleld

survey has been carried out in the RLver Thanes.

Most previous work on settllng velocltles has been

done in the laboratory. Very llttle has been done

on in-sl tu sett l ing velocl t les.

The results of the flrst two Thames aurveya were

reported Ln Ref 3. Thls report takes the evLdence

from the thlrd survey and uses it to review the

lnitlal conclusions and to extend the study.

In addltlon to the 3 recent surveya, 3 other sets

of data fron similar, but smaller, fleld surveys Ln

the Thames were studied and used for conparLson.

Using the nost rellable of alL the Thanes data a

generall.sed relationshlp between ln-situ medlan

particle settling veLocity and suspended sollde

concentratl.on has been derlved. Thl.s relationshlp

was then used to compare the results of slmilar

surveya conducted by HR ln 7 other estuarlea over

recent )/€888.

The conclusLons drawn fron thie work are srmarl.sed

below.

The median settllng velocity (W5g um/s)

characterl.Eee the results sufflciently well to

be used for studylng correlatlons wLth

relevant parameters.

il) The Thames data conformed to the expected

domLnation of the effect of concentratl.on on

!il50. The best fit ll.ne for the range of

concentratl.ons measured (up to about 5000 pp,n)

was:

i )
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W5O = 1.34 x 19-4 91 '37

lii) Data fron two studles ln the Thames dld not

conply with thls general fornula. It ls

thought that the smaller Partlcles and lower

concentrations sanpled tn 1982 reeul-ted in

hlgher sett l ing veLoclt les. There ls not

sufficlent inforratlon to exp}aLn the

dlfference ln the 1969 (neap ttde) survey.

lv) Using the accepted data a general empirical

equation for settlLng velocLtLes ln the

Thames was derived:-

I{n = Cl .37 x 1.88 x 1g-4 a2.34

where

and C

v )

v l )

W ls sett l lng veloci ty (m/s)

is concentratlon (ppn = ng/l)

The power of C (settllng index) of 1.37 I's

close to the 4/3 pred'Lcted by Krone from

theory.

There Ls no evldence that hlgh concentratLons

of mud ln the Thames 8tatietlcally have a

hlgher median particle eLze than l-ower

concentfatlons.

vil) Contrary to expectations sallntty appeared

to have no effect on settllng velocitles.

is surmiged that thls ls because, in the

fleld, flocs have tlme to develop to thelr

optl.mum size whereas in the Laboratory the

effect of high sal.Lnlty ln speeding up

flocculatlon is slgnlflcant in the context

the settllng tlne.

vltt) Prevlous suggestions by Onen that varlatlons

in turbulence induced by varlatl'ons ln tidal

range affected fl-oc slze and therefore

It

o f
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settllng velocitles

the nore intensl.ve

were not substantlated by

recent survey resulte.

x )

ix) It ls Buggested that turbulence relevant to

llniting floc sLze ls ltkely to be of a scale

comparable wl.th the floc slze - rather than

the rmacror turbulence generated by tidaL

flow.

The comparison of results from the Thames

wlth those fron other estuarles reveal-ed no

correlatl.on of settllng velocity with clay

mineral content, particle size or organic

content between estuarLes. This doee not

rule out poselbtllty that conbinatLone of

these or other parameters may have a

sl.gnlficant effect.

The settll.ng lndlces for all estuarles

sanpled ll.e between 0.6 and 1.4 showlng a

universal pattern of behavLour. However,

absolute values of settling veLocity for a

given concentratlon vary by an order of

nagnitude between estuarles.

xl)

x11) The general- conclusions relating to the

Thames study apply to other eetuarles.

Ilowever, the derl.ved relatl.onshlp betrreen

settllng velocity and suspended soLlds

concentration does vary between eatuarl.es and

some Ln-sltu measurementg are recormended lf

accurate values are requlred.
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