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The caufe of the obftruétion of the harbour’s mouth appears to me to be this : The
avhole coaft, which ftretches away northerly, is apparently for miles a flat and fandy thore,
ai‘]d I fuppofe from the harbour of Aberdeen till it meets with the point of Buchanefs, |
(ﬁfhich ié‘at the diftance of feven leagues), continues of the fame kind ; confequently
the wind at N.E. acting obliquely upon it, brings the fands and gravel intermixed
cbaftwife towards the fouth ; and as the coaft from the fouth fide of the entry of this
harbour ftretches away nearly eaft for about three quarters of a mile, thofe fands would
natprélly be depofited in the angle of the coaft formed at the harbour’s mouth, did not
the land waters of the river Dee, in finding a paffage to fea, force themfelves a vent,
véhicﬁ;“th'e)‘r. maintain more or lefs clear according as the circumftance of winds,

- tides, and fi’eﬂles, balance one againft another. A hard gale of wind at N. E.
as already mentioned, gradually brings the fands and gravel coaftwife fouthward, and
pé:ii ,.ifl. lggigation that a.llready.lodged in the bank on the north fide of the harboqr’s-

* mouth, at the fame time forcing it into the entry, and if at that time it happens to
l{:‘};}'p;iljl_gﬁti%xg};mflg1j};;;ej_fx_<¢!}11,w;a,tar; in the river, a ftrong tide of flood being the
cgg{cq?;}lcg:;gug{cgtly,.cg-ppcra;g:s‘with the wind and feas in carrying a large ‘quantity of
fand and gravel into the channel of the river; and the frefh water in the fiver being

~ luppoled then very fhort, the reflux will be very languid, and being counteraed by the

@p‘;:qgigﬁ@sfea,-i_;tj'gannot_, return ; and a continuance of weather and circumftances of
thigl,jkénd,,_-jyf_ill, put the mouth: of the harbour into the worft ftate, in which it muft
neceffarily remain till by a contrary difpofition of circumitances a contrary effe is
produced, | Onthe other hand, a continuance of great land floods, either at fpring or
neap tides, accompanied either with off fhore winds or moderate ones at N. E. gives
the greateft advantage in fcouring away the fands and gravel from about the harbour’s
mouth, carrying it out into the road, from whence by degrees it gets round the point of
Qigg{lﬂggﬁri:md if towards the clofe of the work there happen along with a ftrong Tand
frefh, low fpring ebbs, ‘which give the current the greateft fall to fea, and at the fame
time run bare over the bar with a moderate wind at N. E. which will give the fand fome
agitation without much impetus ; under thele circumftances, the ftony body of the bar will
be cleared of fand, and the harbour’s mouth be put in its beft ftate, and fo will
remain till the contrary cayfes produce as before the contrary effects : and in this flate of
fluGtuation muft the entry of the harbour of Aberdeen ever remain, till fomething is done

e K:?‘-FRI%?%&‘ the effeis of that arrangement of circumftances whofe natural tendency is:
ﬂ'_({"‘f—{;m‘h?% i ¢ Filnr s \ ;

K TR ail - ' o
';“" means by which I can fee that this is likely to be effe

‘ &ed, is the ereftion
SR PIE, as fhewn at N, N. in the P ’

lan, which will dire€tly tend to the cure of the’

evil




[ 40 ]

evil complained of ; for it will not only keep the land frefhes more confined in a body till
they come into deeper water, but what is of more confequence, will in a great meafure pre-
vent the fand and gravel from being driven in. It will not indeed ftop. the continual
driving of the matter coaftwifefrom the north, but after the back or outfide of the pier
is filled up with fand, &c. to a certain degree, it will then go round the pier. head, and by
the fuperior ation of middling frethes and fpring ebbs will be kept in decper water, and
- {o get round the point of Girdlenefs, without getting into the harbour’s mouth, or at
leaft not in fuch a degree as to obftruét the navigation. By this means, as the bar will
not only be kept clean down to the ftone bed, but by lifting the larger fort of ftones by
art, the remaining gravel will wafh out into deeper water, fo as to make (as may reafon-
ably be expeéted) full two feet more water than there now is in its beft ftate.

I can fee no obje@ion to the putting of this work into immediate execution, fave the
expenfe of it. ‘To reduce this as much poffible, T have endeavoured to propofe fuch a
conftrution, as, confiftently with that folidity and permanency which a work of this kind
ought to have, confifts of the {malleft quantity of materials and ‘workmanthip that I can
think fufficient ; and as the materials whicH nature furnifhes here are of the befl kind for the
purpofe; and are found near the place, Iam in hopes that they will be raifed and put together
confiderably cheaper;than I have fuppofed in my eftimate, which for that reafon I defire
may be confidered in no other light than a form or blank, comprehending fpecies and
quantities : for as my ftay at Aberdeen was neceffarily fhort, the requifite examinations
immediately relating to the harbour prevented my entering into thofe enquiries, which
tended only to acquaint me with the price and value of labour and materials. ' I therefore
can only fill up the blanks by comparifon with what has been done at other places lefs
advantageoufly fituated with refpet to materials, and perhaps that of labour alfo: in
order therefore to come at a real eftimate fuited to the place, I muft beg leave to refer
myfelf to the enguiries of the magiftrates concerning prices, or to a committee deputed
by them for that purpofe ; and which, from their particular knowledge of the country and
of the workmen, will I apprehend be done to more advantage than 1 could have done
myfelf, without a longer ftay than my other avocations could poffibly admit of.

£ 4 1]

cording to my eftimate by £2,028, and in the latter by £3,549 ; and as the work ought
to be begun from Sandnefs Point, where it is eafieft and cheapeft to be done, the
workmen will gradually learn the way of doing it to the beft advantage, and will pro-
bably be able to contrat for the more expenfive part, upon better terms than would feem to
them feafible at the beginning ; and as the work advances, the benefit and effe@ will be
feen, fo that it needs not to be carried further than by experience fhall be proved neceffary.

I come now to the improvements that may be made in the internal part of the harbour,
Here I cannot but lament that the courfe of the riveris diftratted by fo many channels,
and covers fo great a breadth of ground at high water, which want of confinement is not
only detrimental to the procuring of a deep channel at the harbour’s mouth, but within
the harbour alfo, and it is particularly difadvantageous that the main current of the river
dogs not fweep the face of the town’s key at L : this I thould without any hefitation ad-
vife to be done by art, were it not for the fithing properties upon the main channel ; but,
as 1 muft fuppofe them irrevocably eftablifhed, it remains to point out what is the beft
that can now be done, the fithings remaining as they are. I obferve that within the Point
of .Sandnefs there is nearly the fame water as over the bar, till the main river channel and
navigation channel divide, which part of the river is marked in the plan as the Szel/ Fifbin
In this part of the river, which is land-locked from all winds, veffels that will bear the groung‘
and whofe draft of water is fuch as not to admit of their going further up, ma fafel,
deliver their cargoes, or fhelter themfelves when they come in by way of refug’e' b}:lt aft X
the aforefaid divifion the navigation channel M M becomes immediately {hallo'w’, carryi:gl:

- however ten feet water till we arrive above the new pier called Pockraw Pier 4t X when
2 2

?ppoﬁte the ropery and dock-yard it falls alittle fhallower to nine feet four inches, from th

it holds nine and a half and ten feet, till meeting with the town’s pier or key 351 L,it i
Preaks into two channels viz. that which ftretches along the face of the pier, and th;t vjlgxalﬁ
is c.alled the Blacky Pool. The navigation channel by the pier fide frc;m the af ; C'd
divifion, falls off at firft to nine, then to eight, and gradually to feven’ feet water. s

Th i i
e defirable improvement pointed out to me, and which feems of great confequence

to the ity, i igati f
trade of the city, is to decpen the navigation channel quite away from the new

| |
I One thing, however, I muft beg leave to fuggeft, that though what I 'now offer isas T :
I pier to the weft end of the Town’s Pier or Key.

“!'I apprehend the complete thing, which I expet to anfwer in the beft manner, yet I am of

A opinion that it will be found if the pier be not carried out fo far by 200 feet, that it will Sk
k] | in a great meafure relieve the prefent annoyances, nay, that it will be of fingular fervice
|

f

b , ,
:? : cafe it will be fhortened by 350 feet. In the former cafe the expenfe will be reduced -ac- ‘ being barricaded by flone dyk )
LR . R 1111“ tone dykes, raifed from two to three feet, or thereabouts, above the
3 . i G -

r I (4] i
B! beerved when there, that little or none of the current water of the river Dee, in its
common f{ta Wn el y -
cor te at low water, goes down either the channcl by the face of the pier. r'or the
3

i | ordinary
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ordinary furface of the Dee’s water, fo that nothing worth notice, till the water is {fwelled
above thofe dykes, can go down the above-mentioned channel, fave the water of two
fmall burns which empty themfelves by the navigation channel. With thefe helps, how-
ever, but principally by the current that paffes through it and the Blackey Pool during
fuch fpeats as overflow the aforefaid dykes, the navigation channel is kept open.

It has been propofed to baok in the low grounds lying weft of the old pier marked
D, fo as to pen in the fpring tides, and at that place to ereét a fluice to be drawn at low
water, and by making an artificial fcour to deepen the aforefaid navigation channel.

Great effe@s are capable of being produced by the operation and judicious manage-
ment of fluices in fituations adapted thereto ; that is, where there is a great command of
frefh water, or a confiderable declivity in the part to be fcoured. Here as the water to be
pent in is not confiderable in itfelf, muft be in a great meafure tide water, which, as
the imbankation would in a great meafure prevent all currency through it, would be
fubjeét to filt up the refervoir, and the length according to the navigation channel nearly a
mile upon four feet only of defcent at low water, I fear, thefe circumftances confidered,

the effeé would not be found anfwerable to expetation. On the other hand, the imbanka- -

tion preventing the fpeats which overflow the dykes from getting in at the head of the navi
gation channel, the principal natural agent would be prevented from operating, and which
I fhould be forry to lofe. Were the long dyke, marked A A in the plan, broken down and
removed, I make no doubt but that in the courfe of a few years the main ftream of the

river Dee would make its paffage by way of the Denburn into the navigation channel,

DELMEK, and by degrees of itfelf produce the effect defired, and with a little help
would do it in a very few years. I ftate this not upon any fuppofition that the dyke is
likely to be removed, but to fhew more ftrongly the ‘ufe of fuch natural advantages as
pill remain. I do not fuppofe, however, that any ufe that can be made of the remaining
advantages will of themlfelves greatly deepen the navigation channel ; but this I fuppole,
that after it is made deeper by art, thofe natural advantages may ‘be fo applied as to keep
it equally clean ata greater depth, as they now do at a lefler.

The whole channel from the ncw pier at K to the town’s pier extending from D to
L, does not need a great deal to make it good ten feet water, and it may be very fuc-
cefsfully deepened by a ballaft lighter, conitruéted like thofe ufed upon the river Thames
for getting ballaft for the fhips. Thofe lighters work by dire&ion of the Trinity Houle
wpon fuch ‘hoals as are moft injurious to the navigation of that river, and all the (hips

of that port are obliged to take their ballaft from them at a certain price. Perhaps much
: : ballaft

e

ballalt is not taken out from the port of Aberdeen, but fuch asis, may be Iupplied by
this lighter in aid, as far as it goes,'of the expenfe of raifing it.

The channel for the whole length of the pier or key T would propofe to be deepened
by the mattock and fpade at low water, which deepening being done two feet at a mean,
will give ten feet water to the middle of the pier where now there is but feven feet fix inches;
and this being done to a breadth of fixty feet will admit of two veflels to lie abreaft with
fufficient paffage. This work will be attended with no extraordinary expenie in propor-
tion to the utility thereof, and will endure for feveral years before the ftate of the chan-
nel will return to what it now is ; yet it would undoubtedly return by degrees to the fame
{tate, unlefs fome counter-balance be applied to preventit: what I would therefore recom-
‘mend for this purpofe is as follows :—

To eret a ftrong ftone dyke beginning at the head of the Inch Dyke at F, in the direc-
tion of the dotted line FE to the beacon E upon the Trinity Inch ; or if it fhould any-
ways happen to interfere with the Raik Fifhing, to carry it from a lower part of the Inch
Dyke to the faid beacon, according to the direction of the dotted line G E : this dyke to be
‘made o as to rife above and keep in the water of the high land floods at halfebb of the tide,
and to be made firm, fo that the current may in great land floods at high water go over it,
without hurting it ; by this means the greateft part of the water that in time of fpeats flows
over the prefent dykes, and makes its way partly by the Blacky Pool, partly over the furface
of the higher lands, and partly by the navigation channel along the face of the pier, will all be
conftrained to go through the channel alongfide the pier, and therefore will be as adequate
to keep clear that channel at ten feet depth, as the prefent channel joined to Blacky Pool

is to keep itat that mean depth from their juntion to the junétion of the main river at the

Stell Fifhing: and as thefe operations are plain and fimple, and will be attended with no
confiderable expenle, I earneftly recommend their execution.

Itis alfo very praticable in like manner to join the old pier D by a dyke acrofs the
‘Trinity Inch to the elbow of the river, a little above the Inch Dyke B; and alfo by
putting fluices upon the opening between the north end of the old pier D and the welt
end of the town’s pier or key to pin in the tides, in order to make artificial fcours : but
as the building and ma;'nténance of fluices would be expenfive, if made fo capacious as

;?%t to be an impediment to the current and a&ion of the land flood waters, as above

mentioned, and would have no confiderable effect, unlefs the water was pent up higher

: -:’tmn“ﬂ}??fe&m fithing dykes, (the banks whereof if fo would in a great meafure prevent

- an_°°d waters going that way) ; it therefore appears that fince {luices of any kind are
G2 likely
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likefy to prevent more good than they will do, that the plain, natural, and fimple method
firlt defcribed, of making a dyKe according to the fingle dotted line ETF as firft men-
tioned, is the moft eligible to be put in execution. Upon the whole, I am of opinion the
methods pointed out to be purfued, without and within, will remedy the complaints
the harbour is fubje& to, as far as is above fpecified, and poflibly in a ftill greater
degree.

Aufthorpe,

J. SMEATON.
1oth February 1770.

ESTIMATE for the North Pier of Aberdeen, &e.

£ s Do
This pier N N being begun at the high ground of a point called Sandnefs Point,

marked X, not fubject to be overflowed with the tide, may be carried out for
400 feet gradually increafing, being 20 feet bafe, 52 feet top, and 12 feet high,

ill contain as follows, videlicet,
T Cube feet of folid

rough blocks.
In the bafe for 2 feet high - . - SH e
In the fide at 3 feet mean thicknefs and 10 high - o 6o
In the platform at top - i - 5 = 5

Solid rough blocks per foot running at 4d., &£1. 1553 and for 4oo} 105 o R oy

feet length - - -

To 8% cube feet of chiefly large and fome fmall rough ftones for filling, which
reckoning 13 cube feet and a half to the ton (that is, 2 ton to the cube yard),
makes 6 tons and a half per foot running, which at 2+ 64. per ton laid in place
amounts to 16s. 3d. per foot running, and for 400 feet to - 326 0 o

The ‘parapet being at a medium 4 feet 6 inches bafe, 3 feet top, and 4 feet high,
will contain 15 cube feet per foot running, and reckoning as before 44d. per foot
for block ftone, 24, 64. per ton for walling and filling ftones, 24. per foot fu-
perficial over all, for work in facing, and 2s. 2d. per cube yard for mortar and
extra work in walling the parapets, will come to 10s. per yard, cube meafure,
and therefore for 15 feet to gs. 64, per foot running, and for 400 feet to - 110 0 o

The 1ft ftretch of 400 feet of the pier - - - £ 1,138

(o]
(o]

The

|

The
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ad ftretch being carried out 400 feet farther, being a mean 28 feet bafe,

14 feet 6 inches at top, and 20 feet high, will contain as follows :

rough blocks.
In the bafe for 3 feet high = = 6o

In the fides 17 feet high and mean thicknefs 3 feet} s

and a half - = =
In the platform at top - e 7
Solid rough blocks per feet running - 186 atad, £3. 21
To 400 feet in length at £3. 2s. per foot running - - 1,240 0 ©
To 117 tons of large rough ftones for filling, at 2s. 64, per ton, comes to
#£2. 4+ 3d. per foot running, and for 400 feet to - & 88: o o
The parapet will contain a cube yard per foot running, which for 400 feet at 10s. :
comes to - - - oy - 200 o0 o
The 2d ftretch of 400 feet of the pier - @ == 2395 o O
The 3d ftretch of the pier being carried out 546 feet beyond the former, and being £ s 4.
at a mean 36 feet bafe, 24 feet top, and 24 feet high, will contain as follows ;
The bafe of blocks 4 feet high - - 114
The fides at a medium 4 feet and a half thick each 180
The platform at top - - 10
Rough blocks per feet running - 334 at 4d, £5. 115 4d.
This for 546 feet in length comes to - - - 3,039 8 o
To 28-6 tons of large rough ftones for filling, at 2s. 6d. per ton, comes to
#3. 114. 6d. per foot running, and for 546 feet to - - 1,051 19 O
The parapet will contain 2 cube yards per foot running at #€1. per foot, and for
546 feet - b, - - - 546 o o
The 3d firetch of the pier 546 feet = < =55 Belss5370017 < o

The pier head to be 6o feet diameter at bafe, 48 feet top, and 24 feet high, will
__contain as follows:

The bafe of blocks 4 feet high - - 11,316
- The outfide at 4 feet and a half mean thicknefs - 16,920
£ The platform - - - - 7°7

Rough blocks in the pier head
~ To 1,940 tons of rough ftones for filling at 2s. 64.

28,943  at 44.

E ':'#T“ 54 fcet of parapet (being the length ¢hat the head is fuppofed to add to the 3

ch, making it in the whole 600 feet) at £1. per foot

&£ 5 4
482 7 8
242 10 ©

54 o o

B——

£ 748 17

L]

IR oy A
e \’Th‘?u head making 54 feet running - - -
; SR {':i. %
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ABSTRACT.
L. n
"The tft ftretch containing 400 feet running ~ - - 1,135, © :
The 2d ditto - 400 - - - = 2,325 © 2
The 3d ditto - 546 = = - 5:53; 7 ¢
The pier head - 54 : - - - - 748 14
Whole length 1,400 Total of the pier - 9,776 4 6
The taking up the bar fo as to make two feet water more than at prefent when
" clear, with incidental charges, may be fuppofed - - 223 15 @ ;
Total for the pier - £10,000 0 © ‘
J. SMEATON.

Aufthorpes
soth February 1770

ESTIMATE for the Interior Works propofed for the 'Harbqqr of Aberdeen.

The conftruétion of a ftone dyke in the direftion F E, fpecified in the report and &£ & 4

being fuppofed at a mean 12 feet bafe, 6 feet high, an.d made rounding
at top, will take about 355 tons.of rough ftones per foot, running at 24. 6d. per , .. -
ton, and being in length about 11710 feet, will come to st - 499 10 ©

To clearing the channel from the new pier K to the town’s pier LD, m,_ler;.gth .

* about 30 chains or 2220 feet, and being fuppofed to be deepefled at a Arx‘led:um
one foot upon 60 feet wide, will contain 4933 cube yards, which I fuppofe may

plans,

be done by hand at low water for 6d. per yard, will amount to o 123 6 6
“To deepening the channel by the fide of the town’s pier L D, at a medium two
feet upon 6o feet wide, for 1700 feet in length, will contain 7555 cube yards, TE g
which at 64. will come to - : = - - L 7
1 ._ o
“The interior works = TS a 2 £ -871.1- 14
=
Aufthorp J. SMEATON.
ufthorpes

agth Februgry 1770
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To the Magi&ra:tes of the City of Aberdeen..

The REPORT of Joun SmeaTon, Engineer, upon the In-rum of the
Seas into the Harbour of Aberdéen in easterly winds,

(See the Plan, Fig. 2. Plate 2.)

N confequence of the memorial from the magiftrates of Aberdeen, dated the gth of
I April laft, which I received in London from the hands of Mr. Profeflor Copland, and

of your further requeft fignified to me by Mefirs. Carnegie and Black of Montrofe, I took
the opportunity of vifiting your harbour, and made my obfervations upon the place, 1ft, 2d,

- and 2d of Oftober 1aft, at which time the wind happening to be eafterly (though mot very

fréfh ) dfforded me ‘an opportunity of particularly viewing and confidering the mode of the
aétion of the feas from this quarter, andhad the pleafure to find that the deepening of the
the entry into the harbour, and removal of the bar, that was the principal annoyance com-
plained of when I viewed the harbour in the year 1769, has been effeCtually removed
and cleanfed, and fo kept continually in that improved ftate by means of the north
pier ,Nﬂl\f, which has been erected conformable to my report of the 1gth February 1770..
But though the main obje€t has been anfwered, and the harbour and refort thereto
very greatly improved, yer the very means by which this improvement has been effected
have ‘produced a caufe of complaint of a very different kind, which at the time T
apprehend. fo have been altogether unforefeen, and that is from the increafe of depth
and freedom of paffage, the fwell of the fea at high water meeting with nothing to con-
troulit, makes its way through the clear paffage between the two piers, and meeting
nothing within the great natural bafon or bay that forms the harbour to break or difperfe
the feas fo brought in ; according to the nature of waves when pafling through a narrow

~ into an expanded fpace, they turn round along the fhore and fpend their fury upon the

nearelt objects in the greater degree, and in proportion upon thofe more diftant.

- While the Old Sandnefs Point remained, which had been formed in former times
before the north pier was built, and which extended more than half way acrofs the
fpace. walled off by the new pier (as appears by the original Plan at X. Fig. 1.) this
point of fhoal water while it fubfifted was capable of taking up and breaking the heavy
feas in rolling over it, and thereby in a great degree difperfing them ; but in proportion

._-""qﬁaiﬁthe'bar Was removed and the entry déeepened, the feas filling more heavy upon this

 point, have gradually difperfed and removed it, and in confequence now pafs into the

o ; The




