- ¥ 1

The greatelt extream of a flood or tide that has been known at Lynn, appears to have
been one on the fecond of December 1763, whenthe water flowed one inch deep in the
compting houle of Mr. Elfden of Lynn, and left a very vifible mark, which he thewed me. -
This mark should at high-water of fome {pring-tide, be transferred to the Cuftom-houfe,
or fome public place near the river, to which recourfe may conftantly be had. Though
this is the largeft tide we kuow of, yet there are accounts of feveral tides within a few
inches as high as this ; I do not therefore look upon the banks to be fafe, unlefs they are
proof againft fuch another tide as this ; and to this, as a ftandard, I would conftantly
refer: 1 cannot, however, look upon them as prosf, unlels they are made up at leaft one
foot abcve the level of this mark, and maintained, after fettlements, at the height of half
a foot above the fame. It is not, however, neceffary, to preferve the fame flope above
the high-water-mark of equino&ial fpring-tides to the extreameft height, as below that
mark ; becaufe they will but feldom come to a ftrefs ; yet when they do, they muft
be fufficient, or they anfwer not the end. ;

In order to this, they ought to be three feet at leaft broad at the extream height ; and at
leaft three times as much broader at the level of the equino@ial fpring-tide mark, as the
extream height exceeds that height. The artificial banks below that mark fhould be at
lealt four times as much broader, in their bafe or feat, upon the natural level of the
ground, as the perpendicular height of the faid extream tide-mark is above the natural
level of the ground, whereon each part of the faid bank refpectively ftands. Thefe
proportions will be very fufficient in the neighbourhood of Lynn, where the earth is good
but where the earth is loofe, fandy or moory, the bafes or feats and tops should be
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refpectively broader.

Thefe are the beft methods that I know of putting the town and country in a ftate
of fecurity 3 every other attempt to leflen the tides themfelves will not only be vain and
fruitlefs ; but even, if effeéted, hurtful to the general drainage and navigation of the

counti'y.

If the expenfe be objetted to of making up the banks in this manner, I anfwer; that if
we take the compafs of a few years, it will be a great faving : but fince this is the only
permanent and fecure method that Iknow of ; if it is not worth while to put the pro-
perties into a ftate of fecurity, then the proprietors muft be contented to poflefs them

in a ftate of infecurity :

After having declared it as my opinion, that every attempt to check the free influx and

eflux of the tides (that is, while it remains an open river) is likely to be hurtful to the
{cour
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fcour of the fea channel ; it feems natural to be afked, if I do not look upon Denver Sluice
in this light ? I anfwer, that Denver Slgice is much too far up from the out-fall to work
any confiderable effect either way ; but that the natural effe of it, as well as the hundred
foot drain, fo far as they operate on the harbour of Lynn, and fea channel below, muft
be rather beneficial ; as may be demonftrated from a circumf{tance mentioned in Bad/lade’s
hiftory, page 46, where, {peaking of the river Ou/e, he fays, ¢ The-low-water-mark up
¢ the river is much lower in neap than in fpring-tides ; whereas down to feaward, the
« Jow-water-mark of a fpring-tide is lower than that of a neap.” This being the cafe,
(which is not a peculiarity of this river,) it is evident that the [pring-tide of flood, in the
remote parts, could not get back again the fame tide; but, inftead of returning back,
fpent itfelf up the river, and in the fens, before that fluice was built ;- it.is therefore, at
that length, more ufeful to check the tide of flood, in order to give it a better recoil,
than to fuffer it to fpend itfelf in the fens at the {pring-tides, and languidly to return in the
neaps ; without power in itfelf to operate, or to co-operate with fuch a tide as would give
it power. The caufe, therefore, of the univerfal filting of the channel of the Ou/z, after
the firlt ereGtion of Denver Siuice, and cutting the hundred foot river, fo univerfally and

loudly complained of, muft be fought from other fources, than a nazural tendency of thefe
works to produce this effect: but as this will lead meinto a frefh and large field of matter,

not immediately conducing to the bufinefsin hand, Ithall forbear the purfuit of this fubjeét
any further at prefent.

I cannot conclude my Report without obferving, that it ftrikes me, that the fureft, and
I'may add the cheapeft, way of putting the fhips into a ftate of perfeé? fecurity, would be
by building wet docksin the manner of Liverpool ; for which, the fituaticn of Lyan feems
to afford a noble opportunity, particularly in the flat ground below the block-houfe.

- Aufthorpe, . J. SMEATON.
14th September 1767,

Caz : APPENDIX.




APPENDIX.

Containing an Extra& from a Pamphlet printed in the Year 1742, faid to be wrote by
Mr. Elfpobb; intituled, Some Thoughts on Mr. Rofewell’s and ether Schemes, now
propofed for amending Lynn Channel and Harbour ; in a Letter to the Merchants,
Owners, and Mafters of Ships, belonging to the faid Place. j

GENTLEMEN,
HE prefent ftate of your channel is now not only become the commeon topic of conver-

fation, but alfo the laudable care of the magiftracy, whofe ready difpofition to do fer-
vice to the town, is evidently manifefted by the early fteps they have taken in this affair ;
in confequence of which, Mr. Rofewell, by order of the honourable the commiffioners of
the navy, has lately infpetted the harbour and channel to feaward, down as low as the
road, and has propofed a method; to remedy the evils, which he obferved at prefent to
attend them, and to prevent their growing bad for the future..

But as I think the remedy he propofes; will not remove the evils he complains of, but
will rather increafe them ; fo I cannot forbear giving you my fentiments thereupon, tho’
without any defign of depreciating that gentleman, who I doubt not is fufficiently judicious
in things of this kind. But as he came an entire franger to the place; and as I am in-
formed, took but a tranfient view of it, and formed moft of his fentiments, from the in-
formation of people, prejudiced in favour of particular notions and opinions concerning
the thing, it is not to be wondered at, that he is fo far wide of the matter..

His opinion it feems is, that the badnefs of the channel to Sfeaward, is owing to & bar of
fand, lately grown up crofs the caft channel, about three miles below the crutch-point. And:
he fays, he is informed, that the Jaid crutch-point on the eafl, and the point on the wef fide
of the harbour’s mouth, formerly landlocked each otber, by which means the harbour was
preferved in a great meafure from the fury of the north-weft winds, and flood tides, was rén-
dered fafe, and the channel maintained. deep and good ; but by the continual force of the faid
winds and tides againft the weft point, and by the wident action and. force of the fouth-weft:
wwinds and cbb-tides, againft the crutch-point, on the eaft fide, both thefe points of land are
now much bortened, and the harbour laid more apeny Jfo that the fury of the north-weft
winds tears down the marches, endangers the banks, and threatens the ruin of fome of the
lands on the eaft fide of the river, between the block-houfe and the cruteh 3 the confequence of
cwhich may be (he fays) the entire lefs of the harbour. Befides, fince the points are thus be-
come open, (1 think he fays), & occafions the flood to form an eddy, by which means the filt
fubfides, and has formed the bar which he fo much- complains of.

The
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The remedy therefore which he propofes is, to ered two jetties, or wooden piers, one
on the wefl-point, 10 firetch over to the eaftward; and the other on the crutch-point, to firetch.
itfelf to the weftward ; and fo to landlock the harbour, as it formerly has been.

By this means (fays he) the barbour will be preferved from the violence of the north-weft
winds and flood tides, will be rendered fafe and quict, the eafi-channel recovered and the
bar be fcoured away.

This, gentlemen, is his opinion, and the remedy he propofes. And now, with all due
fubmiffion, I fhall beg leave to give you my fentiments thereon.

"Tis to be obferved, that in the prefent ftate of the harbour and channel, there are but
two evils which have fallen under his notice.

The firlt is a bar of fand on the eaft channel, three miles below thefe points, which bar
he fuppofes to be lately grown up, and formed by means of an eddy in the-flood tides,
occafioned by the fhortening or opening of the faid points. But how the alteration of the
ftate of thefe points could any way form fuch an eddy as to occafion a bank of fand in the
channel, at three miles diftance, is to me quite unconceivable. Befides, the bar is no new
formed thing as he fuppofes, but is of old flanding, as is well known to the gentlemen
navigators ; tho’ ’tis not always in the fame ftate, but often fluttuating and changing :
being fometimes higher, fometimes lower, according as feafons have proved wet or dry,
and the quantities of the ebbs and back-waters have been greater or lefs. Thus, in fome
very wet feafons, it has been almoft worn away, and the channel for a while maintained
good ; and in dry feafons again, it grows up, and the channel becomes bad; which has
lately been the ftate of it, tho’ now by the increafe of the back-waters ’tis already much
mended. However, let the duration of it, and the formation of it be as they will, the
removal of it is the thing.

And this I believe every one will agree muft be effe@ed, by the ebbs and back-waters,
which fhould be convey’d as entirely, unitedly, and direétly to it as poflible, {o that they
may exert their whole undiminithed force and power thereon, without meeting with any
ftops or impediments in their way. For the force of water in fcouring away a fand, or
deepening a channel, is always proportional to the quantity aéting in a given time, and the
vigour or force with which every equal part of that quantity does a&. Thus, for inftance,
if a tun of water was to pafs over a fand in a minute’s time, and every gallon of that
water exercifed a force on that fand, which may be reprefented by 1 or unity, then the
whole force exercifed in a minute’s time upon that fand, may be reprefented or exprefled

by
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by the number 252. Butif the quantity of the water atting in the fame time be doubled,
and the force with which every gallon aéts, be doubled alfo, as it will be if the velocity of
the current be doubled, then the force which the water exercifes upon the fand ina minure’s
time will be four fold what it was before, and in this cafe may be exprefled by the
number 1008.

What then can we think of this gentleman’s jetties, which, inftead of conveying the back-
waters and ebbs direétly to the bar without obftruction, muft neceflarily divert them from
it, and turn them over to the weftward, giving them fuch a courfe as will diret them
much more into the weft channel, and caufe them to ftrike more direétly againft the breft
fand than at prefent, and {o both-leflen the quantity aéting, and alfo the force with which
every proportional part does act ; fo that if the bar increafes and grows upon us now, we
may then expeét the decay of the eaft channel will be much accelerated ; for {ure ’tis not
a little abfurd to imagine, that turning the courfe of the ebb-water more to the weftward,
can prowote the removal of a fand which lies in the eaft channel, or any way deepen or
mend that. Too much of the ebb-water does already go down the weft-channel, which
lies too direftly in its prefent courfe; but if its direCtion be changed ftill more to the
weftward, as it certainly will be by thefe jetties, then the principal part of the ebb-water
will be turned into that channel, and other flade ways, which can afford it a paflage to the
weftward ; and the eaft channel will be almoft deferted, and left almoft dry every ebb,
and confequentlyin a little time would choak up, and be entirely loft.

So far then is the method this gentleman propofes from being a certain remedy to the
eaft channel, that in all probability it will be the utter deftruttion of it. .And thus much
for the firlt evil he complains of.

The other evil is, the wafthing away of the marfhes, and the danger of drowning
the lands on the eaft fide.

"This (I fhall beg leave to obferve) is a thing which more immediately concerns the land-
owners than this corporation. The fecurity of their eftates is certainly as much their
own proper concern, as the fecurity of thofe on the weft fide is the proper concern of the
owners of them. But (fays this gentleman) the drowning of thefe lands will be the ruin of
your harbour.

This I muft confefs I do by no means apprehend. Suppofe that two or three hundred
acres of thefe lands were every tide laid under water, not one gallon the lefs water would

flow up the river than does at this prefent, and all the waters, which would then cover
: thefe
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thefe lands in the time of flood, would be an additional quantity to return in the time of
ebb, which would certainly very much help to fcour away the bar, and maintain a good
channel. But fuppofe that the fecurity of the harbour does depend upon the prefervation
of thefe lands, are thefe jetties like to be effectual for that purpofe ! T conceive not, *Tis
true, they will leffen the beat of the tides during the time of high-water, which by the
opening of thele points, when the north-welt wind blows, is now very great, and wathes
away the furface, and turf of the land very faft ; this I fay would be in a great meafure
prevented. But then the flood-tide would be carried continually and direly into the
crutchsbite, and fo would the ebb alfo; and by the continual and viclent action of both,
the lower thores would be ground away, and the bite extended more and more to the eaft-
ward, and the lands and banks will be as effectually ruined by the undermining of the
fhores, as by the wath and beat of the waters upon the furface ; tho’ perhaps not alto-
gether in fo fhort a time.

Now, as I think this will certainly be the confequence of this fcheme, fo I thought it an
incumbent duty to apprize you of it, that you, whofe interefts depend upon the preferva-
tion of the navigation of this pert, may make proper reprefentations againit it.

I know fome gentlemen are mightily alarmed at the wearing away and opening of the
two foremention’d points, as if the ruin of the harbour muft immediately enfue, and as if
the goodnefs of the channel entirely depended upon the projedting or extending of
thefe points.. But it may be remembered, that fome years ago, while Denver fluice was
ftanding, and the reception of the flood leflen’d, and the back-waters prevented from
coming down, the quantity of the ebbs was then fo fmall, that it was all carried off by
the weft-channel, and the eaft-channel was fo deferted, that at low water it was left
almoft dry, which made it foon grow fo fhallow, that at the time of high water, there
was not water fufficient for any loaden fhips, all which were forced to go round at the

back of the fands, and come through the weft channel up to town; and at that
& time thefe points were both far extended, and landlocked the harbour. *Tis there-
fore very evident, that the goodnefs of the channel does not depend upon the extenfion
of thefe points, nor do I apprehend that there is fuch imminent danger from the opening
of them, as fome are inclined to think.

‘The channel is now in as good a ftate as it commonly has been in for fome years. And
if we fhould in a little time have a continued wet feafon, which may happen, it will quickly
be much mended. And I think it is much the better way, to truft to nature for a remedy,
than to execcute at a great expenle fuch fchemes as in all probability will be very per-
nicious and hurtful to the channel.

Some
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Some gentlemen it feems do plainly difcover the impropriety of Mr. Rofewel/’s {cheme,
but yet think fomething ought to be done for the prefervation of the lands, and the amend-
ment of the channel, and therefore are for ereting a jetty crofs the crutch-bite, all along
the eaft fide, towards the block-houle ; and another jetty on the weft-point, to extend this
point more over to the eaftward.

The firft, certainly, fo long as it ftands, if made fufliciently, high, will be a great fecurity
to the marfhes, and lands on the eaft fide, and would prevent both flood and ebb from
encroaching on that fide, and likewife affilt them in fcouring away that pernicious point
of fand, which extends itfelf from the weft point, fo far over to the eaftward, into the
crutch-bite, for though the turf and vegetable foil at the weft point are much wafhed
away and fhortened, the fand ftretching from that point is by that means much length-
ened, and determines both the flood and ebb more over to the eaftward than before ; and
fo far will it be from doing fervice to the channel, to extend that point, that if the vegetable
foil was only fecured in its prefent limitations, and the point of fand intirely fcoured
away, it would certainly be much better for the channel, for then the ebb would not

be fo inclinable to go down the weft channel, but would proceed more dire&tly to the

bar, and a& upon it with much greater force than now, and confequently keep it
lower, and maintain the eaft channel better ; and then perhaps the weft channel might
gradually grow up. And happy would it be for Lynn, if that channel was intirely
ftopped up, for it is the quantity of ebb that goes down that channel, that fo weakens
the current in the eaft channel, that inftead of fcouring away the points of fand which
projeét into it, it is ftopped and retarded by them, and formed into vortices and eddies,
which throw more and more f{ilt upon them, and in fome places (as at the bar) extend
them quite crofs the channel ; for itis by this means, and by the flood-tide coming up
the weft channel, and forming an eddy at its entrance into the eaft channel, that the
bar fo much complained of is formed : for it is obfervable that this bar lies not far below
the mouth of the weft channel, juft about the place where one might expect fuch eddies

would occafion it.

A jetty therefore at the weft point, feems to me quite wrong, and I think will be
very hurtful. If therefore a jetty muft be erefted, I would advife it, not upon the weft
point, but about a furlong to the weftward of it, to extend itfelf to the northward, along
the eaft part of the breft fand. This would allow the ebb to fcour away the fand, that
ftretches from the weft point and turn it more direétly down the eaft channel, towards the
bar ; and would at the fame time very much fecure the eaft fide from the violence of the

wefterly and north-weft winds, and be a great fhelter to the harbour too from thefe winds.
And
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And if the welt channel could be ftopped up, by the finking of old hulks loaded with
ftones, or any other means, fo that the ebbs might be prevented from taking their courfe
that way, we might then have great hopes of maintaining the eaft channel, in a much
better {tate than it has ever yet been in.

But as fome gentlemen are apt to imagine, that a jetty on the welt point, by turning
the ebb-water more over to the eaftward, will dirett it more into the eaft channel, it
muft be acknowledged that it would have this effett, if this channel were fituate to
the eaftward of that point. But the eaft channel itfelf is fituate far to the weftward of
that point, and confequently the more the ebb is carried to the eaftward by the jetty on
its fouth fide, the more wefterly muft be its direftion on its north fide, to arrive at
that channel; and when once it has received this wefterly diretion, the weft channel
and other flade ways lie fo fair to receive it, that in all probability very little of it will
go down the eaft channel.

The way then to diret it down the eaft channel, is not to turn it more to the eaft at
the weft point, it going far much to the eaftward at that place already; but the way muft
be to let that point of fand wear away, that it may take its courfe more in a dire line for
that channel. Some may objet, that the wearing away of that point will lay the harbour
more open, and make it more turbulent and unfafe than at prefent. Butin anfwer to thi
ajetty from the weft marfh, to extend northward, along the eaft part of the breft fand m;\
in a great meafure prevent that. However, it is to be obferved, that the fecurity of the
harbour, and the goodnefs of the channel, are two different things, and what procures
one, may be pernicious to the other. The goodnefs of the channel will be promoted by
the quantity of water that comes into it, and flows through it, but the greater the quantity of
water, the greater the agitation, and the more turbulent. On the contrary, the lefs the quan-
tity of water, the lefs the agitation, and the quieter the harbour, but then the worle the
channel. When fuch works are undertaken, therefore, the enid and purpofe thould be well
confidered, and things inconfiftent in themfelves thould not be purfued at the fame time.

However, it is not to be expected, that thefe, or any other means, can render the
channel conffantly and unchangeably good, fo long as its courfe lies betwixt and amongft
fl.lch loofe and moveable fands. A rage of winds and tides, or an extraordinary time,
either of drought or rain, will occafion great alterations in it, fometimes for the better and

_ fometimes for the worle, becaufe even when the back waters are the ftrongeft, and fo the

H;Oﬂ: likely to preferve a good channel, they will fometimes fcour away the fands in one
place, and let them drop in another place, where they ‘'may be more prejudicial to the

channel than before ; and thus will th i
e = s will the flate of :the channel be always liable to changes

Vor. III. D
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WELLS HARBOUR.

(See the Plan, Plate I of this volume, Fig. 2.)

The REPORT of Joun SmeaToN, Engineer, upon the State and Condition
of Wells Harbour in the County of Norfolk, and how far the fame may be
affected by the Imbarkment of the Slade Marfhes, |

AVING carefully infpeted the prefent Condition of the Harbour of Wells in the
county of Norfolk, and the Slade Marthes, and other premifes, the objett of a fuit
wherein Sir Martin Brown Folkes Baronet, and Robert Hales Efg. were plaintiffs, againit
George Chad Efg. and other defendants, and having alfo carefully infpected the feveral

“Plans and Papers that have been produced in evidence in the faid caule, the following

faéts drawn from my own view of the premifes, and in part from the evidence produced,
appear to me to be very well afcertained and agreed upon.

L&k, That the harbour of Wells has of late years grown into a worfe ftate than it for-
merly was in, and particularly fince the imbankments that took place in and about the
year 1719 ; and,

2d. That for remedy of the complaints that then fubfifted in the harbour, in the year
1738, a wotk was conftructed that had the name of Freeftone’s Sluice, fo called from the
proje&tor or builder thereof, whofe name was Fregftone.

3d. That this work had a beneficial effe&t in fcouring away the mud and fand that
annoyed the Harbour ind chaniel from the mouth of the Taid fluice, down as far-as 'the.
Pool. ’ _

4th. That at that time,.;;hat part of the channel called the Posl was [o deep, that at low
water two or, three tiers of veflels could lic afloat, and fwing round.

cth. Thatin the year 14585 theslaft imbankment was erected, which is the matternow
complained of;-and istheobjelrof the prefent fuits :
6th, That
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6th. That the extent of ground inclofed, and defended by the faid imbankment, is nearly
17 acres in the Eaft Marfhes, and 44 in the Slade Marlhes, together making about 64
acres, befides and interfperfed in which are crecks formerly and now containing water to
the amount of about three acres, making altogether a furface of about 67 acres, or
thereabouts.

#th, That befides the above, there is not only a much greater quantity of imbanked
lands, which was chiefly taken in about the year 1719, but {till 2 much greater quantity
than all the imbanked land put together, ftill remaining unimbanked, over all which the
fpring tides ufually flowed before the imbankment, but the neap tides rarely, and which
now is the cafe with the greateft part of the unimbanked marfhes.

8th. That no freth water river makes its way to fea through the channel of the harbour
of Wells, nor indeed any confiderable quantity of frefh water of any denomination ; and
that not only the channel that forms the harbour, but the feveral branches and creeks
into which it is divided (as is particularly diftinguifhed in the map made by Beiderman
under the direCtion of Mr.Mylne) are all fupplied with fea water on tide of flood, which

reflowing back to the fea on tide of ebb, thereby forms a back water and produces a feour
that tends to keep the channel of the harbour open.

‘gth. That in the year 1765, Freeftone’s Sluice having been originally conftruted in a
flight manner with fafcines, ftakes, piles, &c. the mouth thereof was fo much widened,
that its effe€t having been for fome time paft greatly impaired, another was built upon a new
fite, which when ere@ed, reproduced the fame efte@, as to clearing the harbour and
channel down to the Pool.

1oth. That the fluice of 1765 which had been conftructed with greater ftrength and care
than that of Freeftone, though upon the fame model, in the year 1774 was found to have
been nearly deftroyed by worms; on which occafion Mr. Wooler was called in to advife the
commiffioners, who reported his advice to build a new {luice in a new fituation, upon a
new conftruction, and ‘with fuch materials as'the worm could not touch.

t1th, That on account of the expenfe eftimated by Mr. Wooler at £2,000, this work
was not undertaken, but'in lieu thereof, proceedings were gone into that terminated in
the prefent litigation ; on fuppofition on the part of the commiffioners; the defendants,
that the taking down the Eaft Marth Bank, whercby the tides would be readmitted upon

sthe furface of the 6% acres before mentioned, would reduce the ftate and condition of the

harbour in every refpe@; ‘or in all the moft material refpects, to what it was before the

erettion of that Bank in'178.

r2th. That h?“fé"el‘: the Sluice fince Mr. Wooler’ s report has been repaired, and it
appeared at the time of my view to be of the fame conftruction that it had formerly been,

D2 ‘ according




