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REPORT S, &e¢.

QUESTIONS propofed by the Magiftrates and Town-Council of Dumfries
to the confideration of MR. SMEaTON. O¢&ober, 1760.

it HAT is the eafieft and moft effectual method for preferving the town’s
grounds of Kingholme from the future encroachments of the river ?

2d. How can the navigation of the river Nith be moft eafily improved from King-
bolme to Kelton, and the channel rendered lefs precarious than it is at prefent ?

3d. It is defired that Mr. SMEATON may vifit the works carried on in the under part
of the river, oppofite to the Merfe grounds of Netherwood, Cargin, and Laghall ; and, upon
confidering the courfe of the river, and the f{ituation and extent of thefe works, to give
his opinion how far the navigation of the river will be bettered or injured by fuch works ;
and what amendments or alteration of them are neceffary for preferving the navigation
entire? And in cafe fuch works are attempted to be made by other heretors, what
orders ought the Magiftrates and Town-Council to give thereanent, as being guardians
of the public navigation of this river; and how many feet or fathom broad ought the
channel to be kept free at thofe places?

In cafe it fhall be thought proper or neceflary that any of the works already eretted
ought to be deftroyed, whether fhould the ftakes be pulled up or knocked down, equal
to or below the furface of the ground where they now are; and what ought to be done

with fuch parts of the works as are of ftone ?
Esen. HEPBURN.

Joun Dickson.
Wu. Crark.

Vou. 1. B ANSWERS
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ANSWERS to the queftions propofed by the Magiftrates and Town-Council
of Dumfries, for the confideration of J. SMEATON.

HAVING carefully examined the courfe of the river Nith and the banks thereof,
from Dumfries to Kirkonnel on the Weft fide, and from Kelton to Dumfries on
the Eafl, both upon the flood and ebb of a fpring tide, I am of opinion as follows :
Anfwer to queftion 1.——Where the banks, by the undermining of the water, tumble
down, I would advife them to be floped as low down as where the water begins to a&,
and to defend the foot of the flope by rows of ftakes, fingle or double, according to the
violence of the water’s action, placed in a diretion parallel to the bank, with binders to
confine down a lay of fafcines pointing towards the water. The flope of the bank muft
not be greater than to incline five feet backward for every yard of perpendicular height;
the furface of this flope to be fodded, fown with hay feeds, or otherwife grafled over as far
as the grafs will grow, and the remainder covered with gravel, laid partly upon the fafcines.
The dire@ions of the rows of ftakes ought to be fuited to the direftion of the water,
attempting as much as poffible a right line or fair curve, avoiding as much as poffible
all fudden turns and irregularities,

Anfwer to queftion 2.—The ehannel of the river Nith has fo many fudden turns and
irregularities, that the tide fpends itfelf among the finuofities of the river, and in filling up-
wide fpaces above, after having paflfed through narrower below, and is thereby prevented
from mounting to fo great a perpendicular height as it would otherwife attain, in the upper
parts of the river near Da#mfries in cafe the courfe was more ftraight, and had a more regular
contraétion ; and this difadvantage is ftill the greater,as the fpace of time occupied by the
tide of flood is fo fhort, that it begins to ebb below, before the loops of the river, in the
fuperior part, have time to fill to the level that the furface had been at in the lower, at
high water. The navigation, therefore, feems incapable of any great improvements at
any moderate expence, otherwife than by cutting a navigable canal, with proper locks and
other works upon it, which can be done for much lefs than it would coft to make the
river itfelf tolerably regular. But the way to prevent it from growing worfe than it now
is, muft be by hindering it from becoming ftill more crooked, and growing ftill more
wide above than below, giving as free a paffage as poffible to the tide of flood, efpecially
in the moft contra®ed places. 'Whatever contributes to this end tends to preferve it;
whatever has a contrary effe¢t muft be a detriment to it.

Anfwer to queftion 3.—In vifiting thofe grounds and works, I obferved as follows.
That Cargin Merfe being fituated on the concave fide, or in the very bottom of a con-
fiderable

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108069779
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-06977-9 - Reports of the Late: John Smeaton: Made on Various Occasions, in the Course of his Employment
as a Civil Engineer: Volume 1

John Smeaton

Excerpt

More information

[ 3 1]

liderable loop of the river, the diretion which the current receives from the fuperior
grounds, on tide of ebb, and from the inferior, on tide of flood, both ftrongly tend to
carry away the land of Cargin Merle, and thereby to render the loop ftill deeper: I am
therefore of opinion, that the jettys and works there conftrutted, in as much as they con-
tribute to prevent this loop from growing deeper, that is, the river from growing more
crooked, they thereby contribute to the benefit of the navigation. But I am of opinion,
that thofe jettys have been advanced too far into the river, whereby the courfe of the
water has, in that part, been too much contra¢ted ; and 3lfo that, by being placed acrofs
the direction of the ftream, they have contributed to hinder the free paffage of the tide
of flood, which would of confequence not fill the upper part of the river to fo great a
perpendicular height, as has been already mentioned. However, as thofe jettys have in
fome meafure anfwered one goad purpofe, viz. that of preventing the river from falling
into a deeper loop in that place, and as it might be of dangerous confequence to difturb the
body of fleech there gathered, by totally rooting up thofe jettys, I am of opinion, thar
fuch of the jettys as run acrofs, or intercept the current, thould be levelled with the
prefent furface of the fleech, which may be done either by driving down or fawing off the
ftakes. As to the jettys that have been formed on the Netherwood fide, as they don’t
feem to have contributed to fave the land, or to have anfwered any one purpofe whatfo-
ever, nor do they feem to produce any other effect than that of contraéting the river in
this, the otherwife narroweft part, and that of intercepting the current on tide of flood,
both which, confidering the large wide bay jufl above, and the various meandrings ftill
higher, together with the fmallnefs of the time that the tide of flood alts at this place, I
am of opinion, that thofe jettys are very prejudicial to the navigation, and therefore think,
that all of them, whether of wood or ftone, fhould be pulled up, or otherwife levelled
with the prefent bed of the river on which they ftand. As to the jettys and works which
have been raifed upon the Merfe grounds of Laghali, fuch as are contiguous to thofe of
Cargin fhould be ferved in the fame manner as has been mentioned concerning thofe
of Cargin; but as to the reft, they are either fo inconfiderable, or fo placed, as to pro-
duce no fenfible effet on the navigation. With refpet to future works for preferving or
gaining of land, provided they are fo contrived as to fhorten the courfe of the current,
leaving the channel of the river of fuch a width, as to be wider than the medium width
of half a mile above, and narrower than the medium width for half a mile below; at
the fame time carrying the weir fence, or advanced work, parallel to the natural direction
of the current, reducing it, as near as may be, to a right line or fair curve, without fudden
elbows and irregularities ; laying alfo the banks or interior works fmocth, and floping, fo
as not to catch hold of and entangle the current of the tide of flood : I am of opinion,
that all fuch works ought to be encouraged, as being advantageous to the navigation of
the river.,
Auftborpe, 28th Nov. 1760. J. SmraTon.
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QUESTIONS offered by RoBerT MaxwELL of Cargin to the confidera-
tion of Mr. SMEATON,

T HE Merfe grounds of Caigin belonging to MR. MaxweLL, are {ituated on the weft
fide of the river Nith, oppofite to the Merfe belonging to Mr. JounsTton, of
Netherwood, on the eaft fide of the river.

The Merfe of Cargin for many years had been greatly injured by the river, until
MR. MaxweLe raifed weirs, or fmall creals, for defending his property from future
encroachment. MR. JounsTow, late of Netherwood, made works of the fame nature on
his fide, which extend a confiderable way higher up the river than Mr. MaxweLL’s, and
oppofite to works of the like conftruction eretted on the other fide by Mr. Corrig,
an heretor adjoining to Cargin, on the north or upper fide.

While thefe works were carrying on, the Town Council (as guardians of the navi-
gation of the river) interpoled their authority, and, on a vifitation thereof, appointed:
certain parts of the works, on both fides, to be removed, as being prejudicial to the
public navigation. This order having been intimated to the whole heritors concerned,
they agreed to comply therewith, and became bound in writing to remove the works
pointed out as being fo injurious. Accordingly Messrs. MaxweLL and Corrie did
remove fuch parts of their works as were ordered, and fixed pofts or pearches on what
remained, for the dire&ion of mariners. The other heretor, Mr. JounsTon, did not
remove a ftick or ftone of his; on the contrary, his heir and fucceffor is now infifting
to have the whole of Mr. MaxweLL’s works removed, as being hurtful to his,
Mr. JounsToN’s, property, and to the public navigation.

It is therefore defired that MRr. SmeaToN will view the works on both fides, and, upon
confidering the fituation and extent of them, to give his anfwer to the following
queftions.

1ft. How far were thefe works neceffary for preferving the Merfe of Carginn; and how
can they be further fecured, without injuring the navigation of the river, or the private
property of others >—1In confidering this queftion it is to be obferved, that by the fituation
of the oppofite grounds of Netberwood, and the higher works thereon, which extend far into
the channel, the force of the land flood and ebb tide, as well as the current of the flowing
tide, is thrown with much violence on the bofom of Cargin Metfe, which has nothing but
thefe
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thefe works to repel the. force of it; fo that MRr. SmeaTon will pleafe to confider what
would have been the natural confequence had fuch work not been made.

Queftion 2.—How far are the works on Cargin fide prejudicial to public navigation ?
And pleafe alfo confider whether works of this kind, raifed in defence of private property,
are illegal and unprecedented ; and whether they tend to hurt public navigation, and in-
jure the private property of an oppofite heretor.

QUESTIONS offered by RoBerT MaxweLL, of Cargin, anent his work on
the fide of the river Nith, to the confideration of MR. J. SMEATON.

I T is defired that MR. SMEATON, In vifiting the river, will view and confider the courfe

of the river, the floods and tide, and the f{ituation of the grounds and works con-
ftrutted thereon, upon the Merfes of Cargin and Netherwood, and give his anfwers to
the following queftions.

1ft. Whether from the courfe of the river, and the fituation of the oppofite ground,
the Merfe of Cargin is expofed to the force of the land flood and ebb tide, and alfo to the
current of the flowing tide ; and if works were not therefore neceffary, for defending Cargiu
Merfe from the future encroachments of the river?

ad. Whether the work already ereCted on Cargin Merfe can hurt or prejudice the
oppofite Merfe of Netherwood ; and whether thefe works can be deemed illegal and
unprecedented, as being injurious to the oppofite.grounds ?

3d. How can thefe works be fecured or improved, in the eafieft and moft effetual
manner, for preferving Cargin Merfe, without injuring public navigation, or the private
property of neighbouring heretors 2

RoperT MAXWELL.

ANSWER
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ANSWERS to the Queftions offered by RoBeRT MaxwELL of Cargin, anent
his Works on the fide of the River Nit4, by JorN SMEATON.

Anfwer to Queftion 1ft.

C ARGIN Merfe laying in the bottom, or moft concave part, of a confiderable loop of

the River Nith, is by its fituation expofed to the principal ation of the flood and
ebb tides, and alfo to that of the land floods; and the natural foil being of a very loofe
nature, artificial works were abfolutely neceffary, for the defence thereof from future
encroachments of the river, as without this, the natural effe&t of the currents would be,
to make this loop of the river ftill deeper, by carrying away the foil of Cargin Merfe.

Anfwer to the 2d queftion.—As Cargin Merfe, notwithftanding what has been done,
is ftill on the concave fide of a deep loop of the river, the principal force of the current is
ftill exerted on that fide; and as the oppofite grounds lay upon the convex fide, they can-
not be fenfibly affeted thereby ; and thofe above, or below this concavity, are at too great
adiftance to be thereby affected. Works for this purpofe are frequently made, and if not
advanced further than what has been known to have been firm ground in the memory of
man, I apprehend cannot be deemed illegal; but this part of the queftion more properly
belongs to the laws.

Anfwer to the 3d. queftion.—By making the weirs parallel to the direction of the
current, fo as to make, as much as poffible, a right line or fair curve, and floping the
banks, covering the fame with fafcines and gravel, except on fuch places as they can be

grafled over.
Aufthorpe, 28th November, 1760. J. SmeaTON.

To
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On the water-works at Halifax,

To Mr. SIMPSON.
SIR,

INCLOSED you have a fketch of the method which I would propofe for laying of the
pipes of the intended Waterworks at Halifax, and an eftimate referring thereto,
which I hope will be near the matter, having fpent fome time in the confideration and
forming thereof; however, I would not wholly rely upon my own judgment, but defire
that thofe papers may be overlooked and confidered by my ingenious friend Josepn
Kn1euT, whofe natural fagacity and acquirements in thefe kinds of affairs will, I am per-
fuaded, lead him to difcover and point out fuch overfights and miftakes as I may have
been guilty of, notwithftanding the care I have taken; and I muft take this opportunity
of defiring, that, though the Gentlemen have thought proper to confult me on this occa-
fion, I may not be confidered as any bar to his merit, but rather as jointly concerned.

It may not be amifs, however, to point out the general principle upon which I have con-
-ducted myfelf; and, in the firft place, as the town lays very unequal in point of level, and,
of confequence, a very great perpendicular preffure will lay upon the pipes, efpecially to-
wards the lower parts, I have endeavoured to avoid the additional expence, that naturally
would arife from proportional encreafe of thicknefs, by taking advantage of fuch circum-
ftances in the fituation, as have a tendency to relieve the difadvantages thereof; and, with
this view, I have afligned the bores of the pipes in general confiderably lefs than I fhould
bave done, in cafe the town had been more upon a level, becaufe the declivity has a
tendency to force the water through the pipes with greater velocity, and make them give
as much water through a given orifice, as would be done by a larger pipe more upon a
level, and with a leffer preffure upon it.

2dly. Confidering that the fupply will come from above the head of the town, and that
the pipe of conduét, at its firft entrance into the town, muft carry all the water neceffary
for the fupply of the whole, but that in going lower down it has only the water to convey
for fuch parts as lay ftill lower ; of confequence, the neceffary bore of the pipe of conduét
will grow lefs and lefs the further and lower it goes; but as it is a certain principle in
hydraulics, that pipes become ftronger in proportion as their diameters are lefs, when
the thicknefs of the fhell of the metal is the fame, it follows, that if their bores are dimi-
nifhed in proportion as their perpendicular preffure is increafed, the fmaller pipe will be
as able to fuftain its weight of water as the larger will be to fuftain the preffure peculiar
thereto ;
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thereto: for thefe reafons, inftead of adding to the weight of metal as we go lower down,
I have propofed the fame thicknefs for the main all the way, and by diminifhing the
diameter, and confequently the weight, have added the neceffary ftrength; by which
advantage a great weight of metal will be faved, without injury to the main defign. As
to the branches, I have proportioned their thicknefs to the thicknefs of that part of the
main which is upon the fame level, regard being had to the difference of their bores; by
thefe means every part of the fyftem of pipes will be equally ftrong, with refpect to the
ftrefs that will come upon it. I don’t mean, however, that every part is adjufted with a
mathematical exattnefs; for as I have allowed every part to be confiderably ftronger
than what may be barely called fufficient, that would be not only unneceffary, but by
making every yard of pipe of different bore and thicknefs, would be more unreafonably
troublefome in the execution. That that part of the main which lays between the re-
fervoir at the Gidbet, and the back ftreet, I have fuppofed of the fame bore and thick-
nefs all the way, for the eafe of calculation ; but, in reality, I propofe it to be confi-
derably wider towards the refervoir, yet, as the preffure diminifhes that way, it can be
done with the fame metal as the calculation fuppofes.

3dly. Confidering, likewife, the inequality of the ground in another view, in cafe
there fhould be, at any time, any defect in point of quantity furnifhed to the refervoir
for the fupply of the whole town, it is evident that the lower parts of the town would
be firlt fupplied, becaufe the water will naturally run down hill, and accumulate in the
loweft parts firfl, by which means the lower parts would be well fupplied, when the
upper parts were partially, or fcarce at all fupplied : and even when the refervoir would
furnith as much water as the pipes could take, as the water would iffue with much
greater velocity from the lower cocks than from the higher; fhould many of the lower
cocks be open together, this would ftill abate the iffuing of the water from the higher,
and efpecially thofe at a diftance from the main, fo that while the lower cocks were
kept running in this manner, the upper ones would be but faintly fupplied ; for remedy-
ing of which defeéts, as well as others that would accrue from the fenfible effeéts of
the leakage and wafte of all the cocks in the town at once, I propofe to part the town
into two divifions, the upper and the lower, to receive the water alternately: the upper
divifion to confift of all the ftreets above the Hall end, and the lower divifion of all below,
which will be done by placing a ftop-cock upon the main at < &, and three others at the
three principal branches at ® A, ® B, and @ C; by which means, the = cock being fhut,
and A, B, and C open, the upper divifion will be ferved alone: on the contrary, the
cocks A B C being fhut, and the 4 cock open, the lower divifion will be ferved, and no
part of the upper. And here it muft be remarked, that I propofe the two ftreets,
called
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