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KING’S LYNN HARBOUR.

s s

The REPORT of Joun SmeaTon, Engineer, relative to the Harbour of
Lynn in Norfolk.

THE Matters to be reported upon as given me in charge by the Magiftrates of Lynn,
were principally the following :

Firft, The prefervation of veffels lying in the harbour of Lynn, from the annoyance of
winds and waves; not only from the fea, but from the broad river above the town, when
the wind happens to be in that quarter, and alfo from the raging tides that often accompany
them, and drive the Veflels from their moorings :

Secondly, The prefervation of the banks of the river, and more efpecially thofe near
the town, from the attion of the winds and feas, accompanied alfo with too rapid a
tide.

The better to enable me to acquit' myfelf upon thefe fubjets, I carefu]ly examined the

channel of the river Oufe, from the roads near the Ferror Beacon to German's Bridge 5
and alfo the banks thereupon, and more particularly thofe within two miles of the town

Note.—In the plan of the harbour, Fig. 1, Plate 1. the figures in the channel fhew the depths in feet and
half feet at low water ; the other figures fhew the height of the ponds, lower fhores, falt marfhes, and banks
above low water mark.
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of Lynn. I have allo carefully viewed and examined the circumftances attending the faid
river, from German’s Bridge to Denver Sluice ; fo far as they appeared to me to have any
relation to the bufinefs before-mentioned.

In the courfe of thefe enquiries, I had the pleafure to find, thatthe channel of the river,
and particularly that part to feaward, not only from the accounts of the pilots who attended
me, but from my own remarks, compared with former accounts and reports, was, at
the time of thofe obfervations, wiz. in the month of July 1766, in as good condition as it
had been known for many years; and in fa without any material caufe of complaint.
That a bar had formed itfelf in the upper mouth of the weft channel, and that the current
at low water was wholly confined to the eaft channel, which had in confequence propor-
tionally improved. :

This is indeed a very material change in the ftate of the channel and harbour for the
better; the contrary condition having been complained of for years paft, wiz. the choak-
ing of the harbour and channel to feaward with fands, and the great tendency of the
current to take the weft channel inftead of the eaft ; which latter (as it feems) was that,
which, according to the unanimous opinion of all thofe who have reported upon it, was
the defirable channel to be maintained, and if poflible improved ; the doing of which has
been the fubjet of much projetion and altercation : but as nothing appears to have been

~ done in confequence, but that Nature has very kindly brought matters into a more defira-

ble ftate, it feems of the utmoft importance to propofe nothing for execution, that fhall
counteraét her intentions 3 nor while we are relieving one evil induce a greater.

According to all accounts, the point below the crutch on the calt fide of the river,
called at prefent Nottingham Point, projetted much further to the weltward : and another
point of land on, the weft fide of the river, below North ‘Lynn, but above the faid
Nbﬁingbam Puint according to the courfe of the river, projected further eaftward ; fo that,
to a perfon ftanding upon the quay called the Common Staith, at Lynn, the fea was land

locked by thefe two points ; but that now, by the gradual wear of one or both of them,

an obferver ftanding at the fame place; will, at high water, fee the {ea confiderably open
between the faid points; and -the wind being in that or nearly that direftion, that is,
betwixt N. N, W. and N.'N. E. and a ftrong {pring tide of flood, 'the fhips are apt to
ride very unquietly that lie within the point formed by the Common Staith and the Ball,
which may now be reckoned the port of Lyun, and where the fhips chiefly lie to be
loaded and unloaded from ‘the merchants’™ yards. '

This

[ %3 1

This evil I find has been complained of for many years; and in the year 1741, a
fcheme was offered by Mr. Yohn Rofewell; which was to build jetties from thefe two
points fo as to produce the fame land lock as formerly : and this he imagined would not
only redrefs this immediate grievance, of too much fwell running into the harbour, but
alfo others at that time alfo greatly complained of ; that is, obftrution by fand, too
fhallow a channel, a high barin the eaft channel, and too great a diverfion of the current
into the weft channel. '

That thofe jetties might be of fome ufe in checking the {well of the fea, cannot be denied;
but the ill effeéts they were likely to have by encreafing the tendency of the out channel to
the weftward, is fet forth with great juftnefs and {pirit, in a fmall pamphlet, publifhed in the
year 1742, entitled, Some thoughts on Mr.Rofewell’s and other Schemes, now propofed for
amending Lynn Channel and Harbour*; which, asI fuppofe it in every ones hands, to fave
repetition, I recommend to a re-perufal, from the beginning to and including the gth page.
And indeed Mr. Rofewell’s reafoning, if fuch it can be called, concerning the improve-
ment of the eaft channel by means of thofe jetties, has not been more folidly refuted by
the author above referred to, than it has fince been by Nature herfelf: for it feems very
manifeft, that in proportion as the points, particularly Nottingham Point, have been worn
away, the channel has tended more eaftward ; and has improved in proportion as the
weft channel has decayed, which muft be expected from an union of the two forces. As
therefore the maintenance of the channel out to fea, in the good condition in which I
found it, I look upon as a primary confideration ; I entirely agree with the author before-
mentioned, that it would be a dangerous expedient to reinftate the two points above-
mentioned, by the building of jetties: on the contrary, I am of opinion, that where a
channel muft be maintained through a vaft mafs of fand, capable of fhifting by winds,
feas, currents, and every temporary impreflion of power thereon, that the more direttly
the waters make their paffage out to fea the better.

Nor am I very clear, that the reinftating of the points would entirely cure the evil at
prefent complained of ; they being at too great a diftance from the interior harbour, and
muft neceflarily be placed at [o confiderable a diftance from each other, that unlefs the
entry was entirely fpoilt, I apprehend the feas would ftill find the way within the heads :

and in fo long a fetch to the place where the fhips lie, would gather and ftill difturb them
at their moorings, :

Nor can they be of much ufe in checking the too great indraught of the tides, at pre.
fent complained of ; for the paffage between them muft be very narrow to produce a

* This pamphlet is anonymous, but I fince underftand was wrote by Mr. Elfobb. See Appendix to this Report.
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fenfible effet, and in proportion as it was contralted, it would wear deeper, and thereby
flill admit nearly the fame quantity of water to pafs. Yet, if they could be fo made as
to check the raging tides, they would check the moderate ones too; and I believe all
agree in opinion, that in the fituation of Lynn harbour, the greater the efflux, which in
great meafure depends upon the influx, the better channel may be expeéted to be main-
tained : too great tides may be a partial and temporary evil, but it appears to me in the
prefent cafe a fault on the right fide; and it feems that in this, as well as many affairs of
human life, the judgment confifls in chufing the leaft of two evils.

I cannot however agree in recommending the expedient mentioned in the latter part of
the pamphlet above quoted ; that is, damining up the old river at the weft point, and
cutting a new one through the land, down to the road ; for this, if not made equal with
the mean capacity of the old river, would check the influx of the tides; and if fo made,
would be a moft monftrous expenfe, and at laft the event would be uncertain ; for by pro-
ducing an alteration in the fet of the currents, without the mouth thereof, it perhaps is out
of the power of human forefight to fay with certainty, that (after fo great an expenfe)
fome bar or impediment might not be thrown up, producing an equal obftrudion
to thofe then complained of ; but thanks to Nature for relieving us from the neceflity
of {o chargeable an expedient, and giving us the opportunity of knewing when we
are well.

The fimple point of view, that in my opinion is neceffary to be attended to for the
prefervation of the channel, is to do nothing materially to affeét the indraught of the
tides, or to diminifh the quantity of frefh waters coming down the river from above : as
to the reft, it muft be left to Nature, and though in fuch a multitude of alting forces
and difturbing caufes, the goodnefs of the channel muft by turns become éetter and worfe;
yet the grand principles of prefervation being maintained in all the vigour poffible, after
a wrong turn happens a right one will fucceed, as experience has thewn to be the cafe;
at leaft leave Nature to herfelf while tending right, it is time enough to help her when

' {fiira {he 1 i
we are fure fhe is going wrong.

It is obfervable, that the point formed by the Common Staith, and running out betwixt
that and Common Staith Lane, may be confidered as the jetty, whereby the fhips lying
above in the interior harbour, are ultimateiy defended from the fwell coming in from
the fea; and it is only the {well that gets round this point from the fea that affe@s the
fhipping ; for in fadt, the fhips that lic in the channel of the river, between the Purflect
and the Bal/, are land locked by this point. This jetty has very much the appearance of
having been artificially carried out as well as defended by ftone wharfing for this very

purpofe.

-

purpofe. The river is however ftill a furlong, that is, 220 yards, wide at this point, accord-
ing to the plan; the channel lies over to the oppofite fhore, where it is ten or twelve
feet deep ar low water, whereas it gradually fhallows towards the Lynz fide, leaving the
ground dry at low water for above a chain in breadth.

If I were obliged to recommend fomething in the jetty way, it would be to run out this
wharf about a'chain further, that is, twenty-two yards, being one-tenth of the whole
width of the river. - I am very clear that fuch a projeétion, immediately before the thip-
ping, would afford more protection than fix times as much work done at the two points
below ; which are at the mean diftance of a'mile and half ; and this without being attended
with any ill effe@ upon the channel below. The only objection that I fee to this fcheme
is, that by narrowing the channel in this the narroweft place, it would in fome mealure
check the influx of the tides; and throw the water more powerfully upon the oppofite
fhore, juft below the ferry, the defences of which are already too weak : but if this bank
were effectually defended by a fufficient body of rubble ftone, applied in fuch a way as I
fhall mention, when I come to fpeak upon the defence of the banks, the effe@ would
be to fcour out a channel fo much deeper in this place, as, by creating an equal fe&ion,
would furnifh the fame quantity of tide water as at prefent, and probably might deepen
the channel on the Lynn fide; at leaft fomething might be done to intice it to a& in that
manner. .

It is oblervable, that at the end of Common Staith Lane there is a confiderable pro-
minence of rubbith that has grad ually been formed, and that fomething of the fame kind
has been thrown out pattly from the lanes, and partly from the houfes, quite away to the
Purfleet, and higher : Tlook upon it, that it is owing to this body of rubbith, that the channel
of the river edges over fo foon to the weft fide ; if this body of rubbith were dug away as
near to the buildings as can be done with fafety, and taken downto or below low-water
mark as far as the Common Staith; that the ebb tides, accompanied with the land floods,
would improve the channel, and enable the thips to lie not only lower down, but clofer
in, and thereby more effectually fhelter them from the feas, which would be broken off by

the Common Staith point ; and this is a ftep that I would recomimend, whatever becomes
of the propofition of an extenfion of that point.

I come now to the defence of the fhipping when the wind is at S, W. or wefterly ; that
is, when it blows right down the broad river which extends abeve the town ; and with
this view it obvioufly occurs, that if a jetty or break-water were carried out upon the {ands
from the point above O/d Lynn, this would in fome degree fhelter the fhipping that lie
from the Ba// downwards : but yet, unlefs the jetty be extended from A to B in the plan,

that
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that is, the length of a furlong, or 220 yards, the veffels lying at or near the Ba// will ftill
be expofed almoft as much as before: on the other hand, this work will throw the cur-
rent more forcibly into the bite or great hollow oppofite this point, where the water fets
already too hard, and is making daily depredations. I would therefore beg leave to fuggeft,
that as no fhip lying from the Bal/ downward, can be fubje to a dirett fetch of more
than a mile in length ; and fince in this length no great fwell can be raifed, but only a thort
chopping fea or windwaih, which would fignify little, independent of the force of the
wind and a ftrong tide of ebb, both which muft remain; Ifay, I would put a query,
whether it would not be advifeable at once to endeavour to encreafe the fecurity of
the veflels in the harbour, by improving their moorings; which I apprehend might
be done by putting down a row of flrong dolphins on the weft fide of the channel
in the middle of the river; and continuing the line lower down, and increafing in
number thofe that are on the eaft fide. This meafure, independent of every thing elfe,
would be a great fecurity againit difturbance, both from land and fea. However, if the
magiftrates are inclined to begin a jetty or break-water from the S. W. point in or near
the dire€tion fpecified in the plan, in order to try the effe@s of it, I would not be under-
ftood to difcourage the attempt 5 and if not carried beyond the limits there fpecified, 1
apprehend any ill effeéts that it might have upon the oppofite bank might be guarded
againft. It may be begun with rice and rubble ftones, and afterwards by {inking
old veffels; or continued with the former materials, as fhall appear in the execution beft
to anfwer the end.

I come now to the fubject of the banks : and on this head, as I have already declared
that my opinion is in general, to difcourage all attempts to prevent the free influx and
efflux of the tides and land waters, in order to prefetve the channel out tofea in the moft
effeGual manner, upon which both the navigation and drainage dependent on the
Oufe entirely hinge; nothing remains to be done with the banks, but to make them
ftout enough and high enough to ftand againft all extremes: my bufinefs will there-
fore be, to hew how this is to be effected. To give direftions about the particular
parts would be endlefs, and will be the proper bufinefs of the furveyor, who thall be
entrufted with the exccution thereof 5 I fhall therefore content myfelf with fhewing
the general principles, which will eafily be applied by the judicious artift to the par-

ticular cafes.

In the firft place, I entirely difapprove of all jetties built into the ftream, as a defence
for faving the banks or forethores from the adtion of the water, 2s 1 am convinced from
many obfervations that they have a dire€t contrary tendency ; for they feldom fail of

producing a deep pit, €ither oppofite to, or on the downftream fide of the jetty, which
tends

i

tends to undermine the banks, and even the jetty itfelf ; fo that thereby the rent is made
worfe.

Whatever works are attempted for the prefervation of the foot or banks of forefthores,
when too hard a fé7 of the water tends to undermine them, ought to be difpofed parallel,
or according to the direétion of the ftream ; fo that the water, inftead of being {topped
or thrown off, fhall glide gently by, with the leaft interruption pofible ; for thereby the
water gets away with the leaft poffible a&tion upon the banks, and confequently wears
them or their defences the leaft. For this reafon all angles and.fudden turns are to be
avoided as much as may be, and where a turn muft be made, as very frequently happens,
let it be made with as eafy a {weep as poffible, keeping it as near as may be the fame with
the natural, that is, the general bend of the river, cutting or rounding off all fmall fudden
turns, angles or extuberances, which may happen in the general fweep; which direétions
will hold, as well for forming the bafe and middle lines of the artificial banks themfelves,
as for prgferving the foot of the natural forefhores, whereon the otheris founded, To al&t
otherwife is to oppofe a natural current, and to oppofe a natural current is to give it
fomething whereon it may inceflantly adt, towards the deftruélion of the oppofed work ;
which in the cafe of banks and their defences, is to do fomething contrary to the very intent
of doing it.

This do&rine cannot be better illuftrated than by the two great jetties, in the turn
above the Ball-fleet, oppofite and juft below which are five and fix fathom water ;
whereas the natural bottom or depth is not more than as many feet. By this means their
foundations are fapped, as well as the adjoining banks, which in confequence muit
be fubjeét to very expenfive repairs, as the bite of the river will grow deeper on every
alteration. ‘

* This is alfo the cafe with a number of jetties on the weft fide of ‘the river below the
ferry : to fay the truth, I fcarcely ever faw an inftance where this fort of works, when
applied as a defence to the banks, did not do mifchief; it would be very well that they
were all removed, or if this is thought too much expenfe, at lcaft never more to be
repaired in their prefent form.

Where the fides of a river or forefhores grind away by too great {trefs of water,
the moft infallible, fecure, and lafting method of doing it is, after the fudden ex.
tuberances and irregularities of the curve are taken off as low as the water will admit
of by hand, to line up the foot with rubble ftones, thrown in promifcuoufly, fo as to

form
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form their own natural flope againft the fhove, till they appear above water, at low
water. ‘This being done for the whole length of the galled place, with the regu-
larity before defcribed ; and being further fupplied with a frefh quantity after a fet-
tlement has happened, in confequence of fucceeding great tides and floods ; will prove
a lafting fecurity againft further depredations at the foot; and the foot being well
fecured, Nature will, in moft cafes, where there is room to do it, form of herfelf fuch a
natural flope to neap tide high-water-mark, as will need no artificial defence. The chalk and
clodlime rubble that is brought down the river, feems a very good material to be employed
in this way, but the rubble of any ftone that will bear wet and dry will do, which can be

~ procured cheapelt; the larger and more irregular, both in point of fhape and fize, the

better,

The fame defence, where ftoneis wanting, may be procured by the application of ftakes
and rice ; but difpofed, as before directed, even and parallel to the ftream*, without jet-
tings or extuberances ; but nothing can be done with thefe materials comparable to rubble
ftones, on account both of want of weight and duration.

It may poflibly be objeéted, that a fufficient quantity of rubble ftones, to fecure the
foot of the banks and forefhores in this manner, will be expenfive ; and in fome cafes
poflibly it may ; but it muft be confidered, that here will be no expenfive tide-works, with
a number of men, and that there will be very little additional charge beyond that of bring-
ing down the ftones ; but in preference to all methods that are in themfelves ineffettual,
the cheapelt way is to do nothing.

The bafe of the bank and forefhores being fecured as above defcribed, it hasalready been
f2id, that where there is room enough, Nature will herfelf form a {lope upon the forefhores
up to the high-water-mark of neap tides, which will be of itfelf a fufficient defence againit
waves and currents ; and where there is no want of roomto form a f{ufficient {lope above
the neap tide high-water-mark to the top of the bank, there is no better way than to
flope and turf it over, in the manner that has already been putin prattice, but aboveand
below the town of Lynn 3 and alfo on the other fide of the water. I can give no better
direGtions than thefe fpecimens will afford, which feem done with great judgment ; only
that, inftead of ufing any wood at the foot of the turf about neap tide high-water-mark,
I would advife to rely wholly upon a /ay of rubble ftone; and if fome of it is broken fmall
fo as to fill up the interftices of the larger pieces, this will form a more complete union
between the rubble and the turf, than if compofed of large ftones only.

% The ends outward, and a little inclining down ftream.

Where
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Where the artificial banks ftand fteep upon the forefhores, I obferve that the prattice -
about Lynn has been to defend them by a boarded wharfing. This at firft feems to pro-
mife much fecurity ; but experience has proved that this is only cutfide : and if we con-
Gder the action of the waves upon it, we fhall find this method not at all calculated to
fuftain their thocks for any length of time, the very union of the parts being the caufe
of their deftrudtion.

If the fea dafhes againft the end of a faggot or a ftone, thefe having no folid connelion
with their neighbours, the impreflion goes no further; but the tremors raifed in one part
of a boarded wharfing is communicated to the whole, or to a large area; which, accom-
panied with the great fhocks that muft unfue when a confiderable part of the furface is
firuck together, thefe agitations by little and little fhake and loofen the earth behind,
which by the rife and fall of the tides isby degrees wathed out at the foot and through the
crevices, which brings the whole to ruin. This, accompanied with the fpeedy decay of
all wood work expofed to wet and dry, makes it feem to me quite eligible totally to dif-
card this method in all future repairs. 1In lieu whereof I would recommend the following :
wherever the forefhores are not broad enough from low water to neap tide high-water-
mark, to ftand by a natural flope, I would advife them to be reduced to a flope of two to
one ; that is, to batter two feet to one foot perpendicular ; and this being covered a foot
thick with rubble ftone of all fizes bedded together, and footed upon the rubble, fuppofed
to be thrown in to fupport the ground under low-water-mark, will, as I have often expe-
rienced, make a verylafting defence, and is capable of great refiftance in all ordinary cafes ;
but if expofed to the waves of the open fea, the cover muft be increafed in weight and
thicknefs. This method will anfwer the end, if the batter is three to five, or even one to
one; but the latter I would not recommend without extreme neceffity.

With refpe to the upper part of the bank, from the high-water-mark of neap tides, to
the high-water-mark of the equinoial fpring tides; I would, in all cafes where it is
poflible, fhift back the banks, till they will admit of the flope and turf method above
referred to 3 but if this be not poffible, to continue the fame batter as the forefhore, and
to face the artificial banks with ftone in the fame manner as already defcribed.

I do not know of any fecurity againft inundations, in a country that is defended by-

banks, otherwile than ‘by makihg thofe banks, not only fufficiently ftrong, but high

enough to fuftain the greateft extreams, without being overflown : and it is from experience
@lone, that thefe extreams are to be learnt.
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