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9, Great George Street,
Westminster, S.W.,
1624 January, 1906.

To His ExceLLENcY THE LOoRD LIEUTENANT OF IRELAND.

BANN AND LOUGH NEAGH DRAINAGE.

(1) —INTRODUCTION.

May 17 pLEASE YOUR EXCELLENCY,

In obedience to the instructions of the Irish Government conveyed to
me by letter of the 25th April, 1905, I have the honour to report that I
visited Lough Neagh and the River Bann, and devoted the time from the
7th August to the 26th September, 1905, to a thorough investigation of all
the circumstances of the case, in which I had the use of a steam launch,
obtained through the kindness of J. R. Wilson, Esq., of Ennismore.

By this means I was able to visit in detail almost every part of Lough
Neagh, including, among other places, Ballyronan, Newport Trench, near
Arbo, the lower part of the River Blackwater, the Upper Bann as far as
Portadown, the Lagan Navigation, the Tunny Cut, which drains Portmore
Lough, and the little harbour at Antrim, and made a thorough study of the
discharge of the water from the Lake at Toome.

Much of my time was occupied in repeated visits to all the principal
points on the Lower Bann between Toome and the Cutts of Coleraine, in-
vestigating the various weirs, shoals, and other obstructions on the river.

I made it my duty to consult with the authorities interested in the
Fisheries, and particularly with those of the Eel Fisheries at Toome, with
whom I made a detailed inspection from Toome to Carnroe. I also had
an interview with Mr. MacDermot, representing the Salmon Fisheries at
the Cutts; and I am much indebted for valuable information and assist-
ance afforded me by Mr. Ellis, of Toome, who represents the Eel Fisheries
at that place.

I had the good fortune to meet and confer with members of the Bann
Drainage Conference Committee, who represent interests on the Upper
Bann.

On another occasion I conferred with a deputation of the Agivey Bann
Drainage Association who represent landowners on the Lower Bann.

I called on and conferred with William Moore, Esq., K.C., M.P., Colonel
Bruce, of Ballyscullion, Percival Gauson, Esq., who is interested in land
near Toome Bridge, Harry Barton, Esq., of The Bush, Antrim, and many
small landowners, fishermen, and others. I also received valuable assist-
ance from W. O’Neill, Esq., the Engineer of the Bann Drainage Com-
missioners.

I had the good fortune to be able to study the effects of the heavy rain-
storm of the 25th and 26th August, 1905, both as regards flooding at
Portadown, the rise of Lough Neagh, and the discharge of flood water
down the Lower Bann. _

I have given careful attention to the reports and evidence of the Royal
Commissions, presided over by Lord Monck and Sir James Allport, and
have studied the Reports of Mr. MacMahon, Mr. Manning, the copious
notes furnished me of the investigations of Mr. Gamble, as well as the last
report of Mr. Dick, and I have been materially assisted by the voluminous
plans, sections and papers furnished for my information by T. H. Batchen,
Esq., of the Office of Public Works. -

The general result of my investigations convince me that the whole
question is much more difficult and complicated than a first view would
lead one to assume; this to a large extent arises not so much from engineer-

ing difficulties as from the conflicting interests involved, as there have to
A
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be taken into account not only the flooded lands, but the considerable
navigation now carried on between the Lagan Canal and the various
points above noted on the shores of Lough Neagh,_whl.le on the_. Lower Bann
from Toome to the Cutts of Coleraine the question is complicated by the
valuable eel and salmon fisheries on the river; and by the existence of the
Navigation, which was carried out on the lines suggested by Mr. Mac-
Mahon in his report of 1845. i

As to the damage caused by floods on the shores of Lough Neagh, the
opinions expressed to me were of a somewhat varying character. ~ While
there appeared to be a consensus of opinion that large winter floods, which
submerged the land for some months, were the principal cause of com-
plaint, some desired that all floods should be entirely prevented, while
many others expressed the opinion that partial flonding, lasting for only
a few days, or weeks, not only did no harm, but was in some cases a
positive advantage. .

On all sides there was, however, an unanimous consensus of opinion that
the summer level of Lough Neagh should not be reduced, and I was much
impressed by the considerable traffic which passes from Belfast through
the Lagan Canal to Portadown, Moy, Coal Island, Antrim, Newport
Trench, Ballyronan, and other points on the shores of the Lake. )

Owing to the heavy rainstorm above spoken of, there is one fact which
I was able to certify and to place beyond dispute, viz. :—That considerable
flooding, although of a temporary character, occurs and must occur on
the Blackwater and the Upper Bann, even when the Lake is at its summer
level.
~In fact, for some weeks previous to that rainstorm the lake had heen
below the summer level, and I heard of complaints being made on this
account, but the flooding caused on this occasion was no more than might
be expected as due to a similar rainfall in any flat area in England or
Scotland, and soon passed off into the lake.

T should remark that the damage done on this occasion was principally
due to the late hay harvest, and the washing away of haycocks which,
according to the custom of this part of Ireland, are left standing in the
fields till late into August, September or October.

(2)—DRAINAGE AREA.

In considering this question the first matter that engages attention is
the area draining into Lough Neagh and into the Lower Bann between
Toome and the Cutts of Coleraine.

I have carefully inquired into this subject and compared the estimate
of former engineers with recent calculations made in my own office from
the most modern Ordnance maps.

I am fully conscious that it is somewhat difficult in many cases owing
to the flat nature of the country to determine the exact line of watershed,

but believe that the figures given in the Table below are as accurate as the
circumstances of the case permit :—

—_— llz’t:fﬁ‘u‘ff Square Miles, Acres, Square Feet.
Draining into Lough Neagh, ... 79 1,749 1,119,360 48,759,321,600
Ares of Loagh Neagh, R U S .| 96,640 4,200,638,400
Total to Toome, ... | 86 1,900 1,216,000 | 52,968,960,000
Toome to Portna, v [ 500 184 85,760 8,735,705,600
Portna to the Cutts, v | 08 182 116,480 5,073,868,800
2,216 1,418,240 | 61,778,534,400
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It will be noticed that the total area draining down to the Cutts of
Coleraine is 2,216 square miles.

. This, as far as I'can make out, is about 16 square miles in excess of
former estimates.

This large drainage area is bounded on the North-east by the high hills
which for_m the sources of the river Main, running up to altitudes ot 1,325
feet at Slieve Nahanagman, 1,782 at Slieve Nanee, and 1,040 at Neill’s Top.
They fall on the eastward to 1,316 at Doughlas Top, 1,558 at Agnew’s Hill,
and to 1,044 at Shane’s Hill. :

On the East also, at the head of the Six-Mile-Water, we find Ballyfore
Hill 781, Carn Billy 941, and Carn Hill 1,025, Wolf Hill 1,210, Divis
1,567, Standing Stones 1,054, and White Mt. 820

On the South-east the watershed falls to the low summit passed over by
the Lagan Navigation.

To the South and South-east the drainage area of the Upper Bann runs
up to considerable altitudes among the Mourne Mountains, For instance,
1,416 Cratlieve, Craigdoo 1,317, Slieve Muck 2,198, Shanlieve 2,053, and
Cruggandoo 1,257. The watershed then falls to only about 30 feet above
the level of the lake, where it passes the Newry Canal summit, rising again
to altitudes of over 800 feet at Blackrock and Sugar Loaf Hill

To the Southwards, at the head of the Blackwater by Newtownhamilton,
Keady, and Monaghan, and the Ulster Canal, the dividing ridge is very
low, but Westwards it rises to 1,255 feet at Doocarn, 958 at Ballyness,
1,035 at Slieve More, and 901 at Shanebarnagh’s. Westwards near the
hcad waters of the Ballindery and Moyola Rivers it rises to 1,261 at
Oughtmore, 1,851 at Carnanelly, to 2,070 at Mullaghaneany, falling to
1,521 near Carntogher, and 1,479 at Carnhill, from which point to the coast
it falls gradually to 1,318 at Donal’s Hill, 1,077 at Boyd’s Mountain, and
then by gradual descents to the river at the Cutts.

Within the drainage area of Lough Neagh, and lying between its shores
and the foot of the hills above noticed, is a large area of low-lying land, and
the shores of the lake are somewhat flat and uninteresting.

I roughly estimate that of the total area of 1,749 square miles draining
to the lake, about 643 square miles lie below the level of the 250 feet con-
tour—in other words only averaging about 100 feet above what is called
the summer level of the lake.

These circumstances lead to the flooding of the low areas near the mouths
of the rivers entering the lake, particularly on the lower parts of the Upper
Bann and the Blackwater, consequently the rapidity with which floods are
discharged from the surrounding mountains is somewhat checked, besides
which the large area of Lough Neagh, 151 square miles, also modifies the
intensity of flood discharge down the Lower Bann.

(3) —RAINFALL.

In estimating the flood discharge down the Lower Bann I find that the
flow at Toome Weir is so complicated partly by the peculiar dished form
of the weir, the amount of water that passes by leakage through it, and
~owing to the fact that it becomes drowned out when more than about
160,000 c. ft. per min. are passing over it, that it is unreliable as a means
of gauging floods. ' _ _

Tghe gwe?r at Portna also, owing to its peculiar shape, is open to diffi-
culties, and I find that various estimates of its d1s_.chaa:ge at different depths
have been made. Consequently, to form some idea of the probable flood
water to be dealt with, careful study of the rainfall of the district becomes
nec}:;:osi&:hyi.s purpose I have investigated the rainfall at forty-three stations
either in or immediately contiguous to the drainage area of the Bann as

iven in Table No. 1. e ot .
nge:)l ;:tab?ish a standard, I have abstracted from Symons’ British Rain-
fall the long records which have been kept for forty years at (1) Pa.nbndge
(Milltown), (2) Armagh Observatory, (3) Garvagh, (4) Queen’s College,
Belfast. e

Printed image digitised by the University of Southampton Library Digitisation Unit



4

These four records are unbroken over the whole period excepting 1883 at
Garvagh, and in 1902 at Belfast, values for which have been interpolated
from the ratios of the other three stations. ‘

Each year in each case has been reduced to a ratio of the mean, and for
the purpose of examining the other records and reducing them from their
arithmetical to probable mean falls, the average ratios of (1), (2), (8), and
(4) have been taken.

From these average ratios it will e seen that the wettest year was 1872,
rising to 36 per cent. above the average, with 224 wet days in the year, but
in the cases of No. 1 Banbridge and No. 3 Garvagh it will be noticed that
the rainfall was 48 and 40 per cent. above the average, with 239 and 238
wet days respectively. But it is necessary to take into account not only
the wettest, but the two consecutive wettest years in the record; these
appear to be 1876-77, when it was 164 per cent. above the average, and
1871 and 1872, when it was 15 per cent. above the average.

The above considerations should be borne in mind when flood discharge
is being considered.

The driest year on the record appears to be 1887, when it fell to 27 per
cent. below the average, and the two driest consecutive years were 1887 and

1888 with 16 per cent. below the average, and 1893-94 with 11} per cent.
below the average.

It will be noticed that we may have years in which there are 224 wet
days per annum, and if we take the average of all the stations in Table
No. 1 we may expect 196 wet days in the year.

If for a moment we compare this with the rainfall of equal amounts at

similar stations in England, we find that there are only about 173 wet days
per annum.

On the index map attached to this report will be found within black
circles under their appropriate numbers the probable true mean rainfall
of the forty-three stations dealt with in Table No. 1. These stations, it
will be noticed, are fairly equally distributed except in the case of the
Moyola and Ballindery Rivers, for which no records are available.

On the Lower Bann it will be seen that the rainfall amounts to from 377

at (No. 30) Ballymoney, to 393 at the long-established station at (No. 3)
Garvagh.

Near the margin of the lake at Antrim (No. 1) it amounts to 31'9, but in

the basin of the Maine at Ballymena (No. 12) it runs up to 40'8, and at
Broughshane (No. 25) to 425.

At Crumlin (No. 43), near the lake, it is 34'6: at Aghalee (No. 22), near
Lurgan, it is 32'6; at Lurgan (No. 20) it is 30 inches. In the Upper Bann
drainage area (No. 1) Milltown, near Banbridge, it is 31'4. At Corbett
Reservoir (No. 19) it is 30'5; at Katesbridge (No. 10) it is 29'2. At Rath-
fryland the average of the two stations No. 16 and 37 gives 34'1; at No. 41
(Hilltown) it rises to 437, and the average of the stations 15 and 28 at
Lough Tsland Reavy give 43'2, showing heavier rainfall as we approach the
Mourne Mountains.

In the flat area of the valley of the Blackwater it varies from $1°2,
gC:;;%c;ln Glebe (No. 40), and 31'8 (No. 2) Armagh, up to 38'7 (No. 21) Dun-

In the Ballinderry area No. 11 (Stewartst it is 36
Rastoy (s ) ( own) it is 36'8, and at Ardiree

From these forty-three scattered ganges, taking th
say that the average of the distric s ng i Whole tahle, weizuay

h rict would work out at about 364, but we
have seen in the case of the Maine and the Upper Bann that wherever the
;t;j:l;ﬁ ég_pma(}h the hills, thé rainfall is almost certain to exceed 40 inches

To give some idea of what amount of rainfs 1
altitudes, I Have heen favoured by J. Snﬁyiﬂ‘ ?}3 lsm&y be expected at great

: . -» of Millt i
gauges taken in the years 1875 to 1877 at Foﬁ&gny on Butgg-nl,\&vggﬁafil:le,
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above Lough Island Reavy Reservoir, at 1t
nance datum. The resulvtys are given,beloi\lrl_ :i—ltude o et abre Kt

Yemi. Rainfall, Ratio from Table 1,

1875 83-86 98

1876 82-68 - 109

1877 84:15 124
Average, 8356 110

Reducing this average fall by 10 per i i
fall at this altitude in %he Mougne ]!Eounci?;iii;,s vgg ;izt?c:ﬁ; 'Z’E;%bﬂ)iﬁegm—

It will be noticed from what I have said above, that the avera f th

ALT'S ) ge of the
two years 1876-77 were the wettest on record, but allowance has been made
foithls by aivera.ging the three together.

£ general review, therefore, of the meteorologi it ; is-
trict to be dealt with leads us to a conclusionlotghl;: It]igng;gﬁgi %fo:‘ng ;sf
the area is subject to a rainfall of 30 to 38 inches per annum, running u
1n some cases near the hills to over 40 inches, and that althou,gh this ra,inI—)
fall cannot be deemed excessive, yet, considering its amount, it is ver
evenly distributed on the average over the whole year; consequéntly result}i
Ing in a more or less saturated state of the ground at all times, which tends
mu(_:hdto the discharge of heavy rains which may occur at exceptional
periods.
deﬁicwﬁf have to consider what is the probable monthly rainfall to be

Tablq Nq. 2 gives the monthly falls, which have to be taken account of,
and which in past years have exceeded 7 inches in the month, I have, as set
out in the Table, records of such falls amounting to or exceeding 7 inches
in the month occurring at Antrim (No. 13) on five occasions, varying from
7 up to 9'58 inches; at Monaghan (No. 81) on one occasion 731 inches;
Ballymena (No. 12) on one occasion 10'10 inches; Stewartstown (No. 29j
on two occasions varying from 7°26 to 7'59 inches; Armagh (No. 2) on two
occasions varying from 7-04 to 7'09.

If we take the average of these eleven monthly falls which have taken
place in the drainage arca during the past thirty-five years we find that
they average at the rate of 7°78 inches per month.

Of course in this calculation we are unable, excepting in the case of the
Upper Bann about Castlewellan, to caleulate what would be the heaviest
monthly rainfall in the neighbourhood of the high hills and mountains
which fringe portions of the drainage area.

In this case, however, during the years 1875-76-77 at Foffany there were
fifteen months during which the monthly rainfall varied from 7 up to 1905
inches per month, and averaged during the fifteen months of the record
11°08 inches. Consequently I think we should be only prudent in assuming
that 3 rainfall of 8 inches may occur within the drainage area within a

eriod of one month.
P A reference to Table No. 3 will also show that quantities exceeding 10
and running up to as much as 13 inches may fall in two consecutive months.

Here, again, from the Castlewellan (Foffany Gauge) during the years
1875-76-77 there were twenty-four occasions on which the fall of two con-
secutive months range from 10°13 up to 83520 inches in, say, sixty days, and
the average of the twenty-four cases given amounts to 16°76.

Mr. Manning records in his report of June, 1877, that 7 inches of rain
falling in two consecutive months, will flood the land.

Such a rainfall would so saturate the ground, especially in the low-lying
portions of the drainage area, as to render floods due to the entire discharge
of any rain which might fall upon it more than probable.

This leads us to an inquiry as to the greatest diurnal rainfall on record.

Table No. 4 shows us that at Armagh (No. 2) falls up to 1'74 may occur
in one day; at Banbridge (No. 1) to as much as 159 and 2'26; at Garvagh
(No. 3) up to 1'55; Antrim (No. 13) 3'00; Ballymoney (No. 30) 1'64;
Stewartstown (No. 29) up to 225 and 416; Rathfrgland (No. 16) 2:20;
Ballymena, (No. 12) 2'35; Broughshane (No. 25) 1'7; Corbett Resevoir (No.
19) 1°40; Lurgan (No. 20) up to 200; and Dungannon (No. 21) up to 3'57.
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y refore, have to deal with a drainage area vsjhieh may discharge
8 ?il%h:?e in a month, during which period a daily fall of between
2 and 4 inches may occur, the average of the above fourteen cases in Table
4 giving a daily fall of 224. _
Tt will be observed that in these notes in Table 4 I have taken no notice
of the possible heavy falls which may occur in the head waters of the Bann,
the Main or other confluents of the lake.

(4)—FLOW FROM THE DRAINAGE AREA ABOVE TOOME.

In dealing with this subject it is necessary to examine somewhat in
detail past records of flood discharge, in which, from the records kept,
we have some important evidence to guide us.

Mr. MacMahon, in his report of 1845, pages 60-63, in dealing with the
flood discharge of the Blackwater, says that it amounts to 500,000 cube
feet per minute, equal to 720,000,000 cube feet in twenty-four hours from
a basin of 618 square miles. I do not make the drainage area of the Black-
water quite so large as Mr. MacMahon, as T should place the figure at 560
square miles.

If this latter be correct the discharge, as recorded by Mr. MacMahon,
would equal 0553 inches flowing from the ground in twenty-four hours.

' (5)—FLOOD OF NOVEMBER, 1866.

From the records kept at Toome I find that between the 17th and 18th
November, 1866, the lake rose from 46764 to 4773, a rise of 1'09 feet in
twenty-four hours. From the Table No. 4 of heavy diurnal falls, 1'03
inches of rain is recorded as having fallen at Antrim (No. 13) on November
15th, 1866.

From a comparison of the gauges kept at Toome and Portna, I estimate
that about 350,000 cubic feet per minute were flowing from the lake at
Toome during the twenty-four hours of the 17th and 18th November, 1866.
This would amount to 504,000,000 cubic feet in twenty-four hours, and a
rise of 13 inches on the surface of the lake during the same period would
equal 4,561 million cubic feet, giving a total of 5,065 million cubic feet,
which represents 115 inches of rain flowing from the 1,900 square miles

above Toome, or a uniform discharge per minute of 3,517,000 cubic feet in
twenty-four hours.

If this total quantity of 5,065 million cubic feet were discharged equally
over thirty days it would represent a flow at the rate of 168,800,000 cubic
feet per diem, or 117,000 cubic feet per minute as due to the rise of the lake
and the discharge of the weir in twenty-four hours only.

_It is gnfortunate that I can obtain no further records of the rainfall of
this period beyond that of Antrim above noticed.

(6)—THE GREAT FLOOD OF FEBRUARY, 1877

It is somewhat difficult to estimate what in this case was the discharge
at}Toome. but from a comparison of the discharge at Portna, probably tﬁe»
volume .nf the flood at that Place was at the rate of 1,027,000 cubic feet per
izﬁln%te, but from this quantity has to be deducted the flow which joins
Su% . ann tbifatween_’l‘oome and Portna. This latter, for reasons which will
E geueg e; be given, T estimate as approximately 108,000 cube feet per
&_m}l » deducting which from the flow at Portna we obtain a probable

1scharge at Toome of about 919,000 cube feet per minute; and this, it

should be remembered, is the heavies
& ’ t flood th : :
existence of the Lower Bann Na.viga.tion(.m =688 ‘aoeered, duringthe
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(64).—RAINSTORM OF 2511 AND 26ra AUGUST, 1905.

_ The spring and summer of 1905 had not been remarkable for any par-
ticularly heavy rainfall, and the level of the lake stood at 45 5 on the
256th and 26th August; in other words, was about 7 inches below Mr.
MacMahon’s summer level.

The month of August, however, was a month of considerable rainfall.
Table No. 5 gives the rainfall, showing the daily fall at twelve stations
within the Bann drainage arca. It averaged during the month 6'16 inches,
varying from 4'03 inches at Ballymoney, up to 7'44 inches at Stewartstown.
Up to the 13th of the month the average daily fall taken at the lowest
possible amounted to 0°161, varying from about 0:01 up to 0°6 on the 3rd.

The latter end of the month was, however, characterised by the heavy
rainfall of the 25th and 26th; that of the 25th averaged 1°79, varying from
020 at Broughshane up to 2'95 inches at Lough Island Reavy.

The rainfall of the 26th averaged 0'554, varying from 0'21 at Ballymena
up to 1'17 at Broughshane. We may, however, consider the rainfails of
the 25th and 26th as one continuous storm, as there was practically no
interval between the rainfall of these two days; there was also a slight
rainfall, amounting to 0'14 of an inch, on the 27th.

The result of this rainfall was that the lake suddenly rose from 45 feet
6 inches on the 27th, to 46 fect 2 inches on the 28th—a rise of 8 inches in
twenty-four hours. There, therefore, flowed into the lake 2,800 million
cubic feet.

From a comparison of the records at Toome and Portna it would appear
that there was an average discharge during this period of 200,000,000 cubic
feet per diem, making a total discharge of the drainage area 3,000 million
cubic feet; but of this quantity 842,000,000 is due to the average fall of
rain, 2'4 inches, on the surface of the lake itself; consequently there must
have flowed into the lake from the surrounding drainage area 2,158,000,000
cubic feet, which represents a flow from the ground of approximately 05
of an inch in twenty-four hours, which, it will be noticed, very nearly
agrees with Mr. MacMahon’s figures of the flow from the Blackwater drain-
age area above noticed. _ _

By the 31st of the month the lake had risen to 46 feet 6 inches, and the
water below the weir to 45 feet 2 inches, showing that the weir had become
submerged, and had no longer a free fall over it. _

As above noticed, this rainfall caused considerable flooding on the Upper
Bann at Portadown and the lower reaches of the Blackwater, but passed
down the Lower Bann without doing any damage, merely raising the water
level to bank full.

(7)—PROBABLE DISCHARGE TO BE PROVIDED FOR AT
TOOME.

he first point that has to be taken into account in considering this
qugstion i3 “I]) e lowest level to which it will be prudent to reduce the level of
th%iﬁﬁ:‘the above observations it will be noticed that I received a unanimous
expression of opinion that, on account of the navigation on the lake, this
Jovel should not fall below 46 feet above Mr. MacMahon’s datum.

As will be seen when discussing the rainfall and floods of the 25th and
96th August, 1905, I noticed that the surface of the lake, probably owing
tc the large leakage which is going on through the resent weir, had fallen
to 45 feet b inches, or 7 i}?ches};bel?} Mr. a.cL%a on’s summer level, and

ei ints on this subject from several persons.
i r’f‘?:?é%?ngl?llgipoﬁat which I have] arrived, therefore, is that the lake should
be kept at or about a minimum summer level of 46 feet. I should note 1n
considering this and other matters connected with the lake level, that
minute accuracy must not be expen_:ted, for the effect of the wind on the long
reach of the lake often causes a disturbance of the mean level to the extent
inches. )
o '%Z‘v];g ?12;112?1913?221; which requires attention is the storage capacity of the
lake itself when raised above its summer level. Assuming the lake to he
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at its summer level, a rise of 6 inches would represent a storage of 2,1-05
million cubic feet, representing an amount of rain flowing from the drain-
age area of 1,900 square miles to the extent of 0'48 inches.

Supposing the lake to be raised 1 foot above its summer level, 47 feet
above KI):. MacMahon’s datum, its storage capacity would be 4,210 million
cubic feet, equalling a flow of rainfall from the ground of 0'96 inches.

Supposing it to be raised to 1 foot 6 inches, or to 47°5 feet above datum,
its storage capacity would be 6,315 million cubic feet, equal to 1°43 inches
flowing from the entire area.

Supposing it to be raised 2 feet, or 48 feet above Mr. MacMahon’s d_atum,
its storage capacity would be 8,420 million cubic feet, equal to 1'92 inches
of rain ﬁ)owing from the ground.

Of course, in the above caleulations I am for the moment assuming that
there is no discharge from the lake, but that I am regarding it simply as
a modifying agent 1n its capacity of storing flood.

When considering the question of rainfall it will have been noticed that
T considered that a depth of 8 inches in a month might not unreasonably

be exgected, and in two consecutive months a possible rainfall equal to or
exceeding 10 inches.

Confining ourselves for the moment to the shorter period of one month,
and assuming it to be the second of two wet months, it might occur that
the whole rainfall of 8 inches in the month was discharged into the lake
from the 1,900 square miles above Toome.

This would amount to 35,313 million cubic feet, averaging over thirty
days 1,177 million cubic feet per day, or at the rate of, say, 817,422 million
cubic feet per minute. A weir with a free overflow of 2 feet 2 inches in

depth, and of the same length as the present weir at Toome, namely, 1,200
feet, would discharge this quantity.

I notice that Mr. William O'Neill, engineer of the drainage district of
Lough Neagh, in his report of the 27th February, 1873, states :—" The flood
passing over Portna Weir this winter measured 716,450 cubic feet per
minute over a period of six consecutive weeks,” and I think it is generally
admitted that the floods of the winter of 1872-73 were not so great as those
which occurred in the winter of 1876-77.

I think, therefore, from the above figures, that an exceptionally heavy

ﬂoodhmay amount to about 800,000 cubic feet per minute over a whole
month.

A second pqint of view, however, arises from the fact that although we
may have a rainfall of 8 inches in the month the whole of it mag not, neces-

sari_lg'dbe discharged from the ground draining into the lake during that
period.

On this assumption the following figures are worthy of consideration.
It is clear that a rainfall of 8 inches falling on the area of the lake would
raise it 8 inches, and amount to 2,806'4 million cubic feet; if from the
8 inches falling on the area draining into the lake we deduct one-quarter,
or two inches, as held back by absorption to pass off slowly at a later period,
we should have a discharge of 24,379°7 million cubic feet.

_These two quantities make a total of 27,1861 million cubic feet, which,
if there were no exit from the lake, would raise its level ahout 6 feet
6 inches; but if equally discharged day by day it would represent 9062
million cubic feet, or at the rate of 629,308 cubic feet per minute. A weir

with a free overflow of 1 foot 10 inches in depth and of the same length as
E‘ffanlszsent weir at Toome, namely, 1.200 feet, would discharge this
y.

I, therefore, conclude that the flood discharee at T ;
600,000 up to 800,000 cubie feet per minute. & come will vary from

If there existed at Toome a perfectly water-ti ht wei i
length, with a perfectly free overg 5 & % wate L300 feel: in

] ow for its discharge, and a crest level
45 feet 8 inches above Mr. MacMahon’s datum, Igshould a.nticipaj;‘z;e tgefa
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normal discharge in winter, without taking into account exceptional floods,
to be as follows :— -

Discharge per min, when running 1 ft. 4 iv. deep, 393,888 cubic ft.
Equalling a discharge per day of 567,198,720 »
In 30 days, ... 17,015,961,600 #
To which latter must be added for storage in the lake 1 ft,

deep, . s 4,210,000,000 %
A total disposed of during the month of - 21,225,961,600

»

equalling an actual discharge from the drainage area of 1,900 square miles
above Toome of slightly under 5 inches of rain.

Under such circumstances as these the level of the lake would never be
raised above 47 feet on Mr. MacMahon’s datum, which he considered to he
the flood height in the lake; but, as above shown, even in the extreme case
of 8 inches of rainfall, or, say, 800,000 cubic feet per minute, being dis-
charged from the drainage area in one month, the level of the lake need
not be expected to rise more than to 47°83 above Mr. MacMahon’s datum.
And in the case of a flood flowing at the rate of 600,000 cubic feet ﬁerr

minute the level of the lake would be raised to 475 feet above
MacMahon’s datum.

(8) —SUMMER DISCHARGE AT TOOME.

This is a somewhat difficult matter to ascertain with any certainty owing
to the leaky and decayed condition of the weir. During my stay at Toome
I made several attempts to estimate its amount, but for the above reason
without success.

I have seen several estimates of the summer discharge, varying from
30,000 up to 66,000 cubic feet per minute. I should, as far as my judgment
goes after reviewing all the facts of the case, consider that 50,000 cubic feet
per minute a fair average in summer. ) o

A weir 1,200 feet in length with a free overflow wou}d discharge this
quantity when running about 4 inches in depth, so that in fixing the level
of the crest of the weir it might be placed 0°33 feet below summer level, or,
say, at 45'66 above Mr. MacMahon’s datum. If the weir level were placed
at this altitude it would give a margin of discharging power as noted above.

(9)—FLOOD DISCHARGE BELOW TOOME.

We have now to consider what would be the probable flood discharge from
the 134 square miles which drain into the Lower Bann between Toome and
Portna, as well as from the 182 square miles which drain into the same
river between Portna and the Cutts.

“From the observations of Mr. MacMahon on the Blackwater, and my own
deductions from the figures of the floods of the 25th and 26th August, 1903,
it will be noticed that by calculation the flow from the ground was approxi-
mately at the rate of 0'5 of an inch per twenty-four hours. On this assump-
tion we may expect a flood discharge into the Lower Bann between Toome
and Portna at the rate of about 108,000 cubic feet per minute, and between
Portna and the Cutts of about 147,000 cubic feet per minute.

Consequently, if an extreme flood of 800,000 cubic feet per minute were

assing out of the lake at Toome the discharge at Portna might rise to
908,000 cubic feet per minute, and at the Cutts to 1,055,000 cubic feet per
minute. These figures, of course, are applicable to probably the heaviest
ﬂoggsbrdinary winter discharge, when 394,000 cubic feet per minute were
passing over the weir at Toome, about 502,000 cubic feet per minute would
be passing at Portna, and 649,000 cubic feet per minute at the Cutts.

— OF THE FLOODING ON THE SHORES OF LOUGH
(10)—CAUSES ODING C

be no doubt that the primary cause of this flooding, which
rai'Is:};se r&: ai];,ke level to 48, 49 and 50 feet above datum, and in t%e great
flood of 1877 to 52 feet above datum, is the want of a free discharge over

the nominal 1,200 feet weir at Toome. 5
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This has been ascribed as due to the more rapid discharge of rainfall
consequent upon improved drainage; and although I am not at all prepared
to deny this, yet there are other causes which, in‘'my opinion, contribute to
produce this effect and which it is possible to cope with. _

The first fact that strikes the observer who has studied the figures of
fiood discharge on the Lower Bann is, that the weir at Portna, o_nly 600
feet in Jength, has been able to pass all the floods with a depth running over
it of 2 to 3 feet, and even in the great flood of 1877 the depth of water
passing over it did not reach 4 feet. _ _

The lower portior of the weir at Toome is, as above noticed, surcharged
with very slight rainfall, and Mr. Manning, in his report of the 8th Junc,
1877, page 3, states that when discharging any quantity in excess of
160,000 cubic feet per minute the weir becomes surcharged.

The weir, although nominally 1,200 feet in length, can never act cffec-
tively until the iake has risen about 18 inches above the lower portion of
the sill, for it will be remembered that the centre portion, 309 if'eet. in
length, has its crest at 45 fect above datum; on either side of this it rises
to 46 feet above datum in a length of 150 feet, and the two flanks of 300
feet each rise another 6 inches, or to 46'50 above datum.

The level of the water in the long reach of fifteen miles from Portna to
Toome is governed by the height of the weir at the former place, which is
41 feet above datum. Consequently, the still water below the weir at
Toome would also stand at the same level if no water was flowing from
the lake, and between it and the crest of the lower portion of Toome weir
there is only a difference of 4 feet.

The result is, that to generate a velocity in this long length of fifteen
miles the necessary head to overcome friction can only be obtained by the
heaping up of the water immediately below Toome Weir. This, as noted
by EIr. Manning, amounts to 4 feet when 160,000 cubic feet per minute
are passing over it, and I observe this to be the case in the floods of
August last; but in heavy floods it amounts to 5 and 6 feet, and in the
great flood of January, 1877, it rose to 7 feet 5 inches.

At the end of the dry summer in August last, I found the head necessary
to overcome friction in the fifteen miles between Toome and Portna to be
about 10 inches, so that the difference in level between this water below the
weir at Toome and the lowest part of the crest was only 3 feet 2 inches.

J notice that in previous reports it has been suggested that to remedy
this state of things sluices should be introduced into the weir at Toome;
but I am unable fully to understand what useful efiect they would produce,
seeing that the river at that point and immediately below it is completely
gorged in times of flood.

The question arises—How can this head of 5, 6, or 7 feet which is found
necessary to overcome friction in the Lower Bann on the fifteen miles
between Toome and Portna be most economically obtained ? '

The clearing a,wzay of certain shoals which exist near Brecart Lodge, at
Port Glennone, and in the rocks immediately above the weir at Portna,
would not of themselves effect that object, as the still water at a level of
41 feet above datum would continue to be maintained by the weir at the
latter place.

As pointed out by Mr. MacMahon on page 11 of his report of 1845,
speaking of the ridge of rocks which crosses the river at Portna, he says,
* the obstruction at Portna is that which impounds the surplus water of
the great catchment area of 1,865 square miles of 1,190,000 acres,” and
from my observations the rocks and the weir at Portna are the governing
factors when considering the flooding on the shores of Lough Neagh.

. The circumstances of the case no c%oubt have been somewhat mogiﬁed by
the works of the Lower Bann navigation, but in all essential
Portna is still the place to which we must look for relief if a fr
of the waters of Lough Neagh at Toome is to be effected.

In speaking above of the 1,200 feet weir not being effective until the
level of the lake had risen 18 inches above the lower central portion, I
should, in addition, remark that even the flow of water from the lake to
the weir on its up-stream side is much obstructed, partly owing to accumu-
lations of sand, on which bushes are growing, and to certain excavations

particulars
ee discharge
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on both sides of the channel which are required, and which, apparently
have never been carried out in the original works of the Lower Bann Navi-
gation. - And this is the more surprising, as I noticed that Mr. MacMahon,
in his report of 1845, when speaking of the rise of the lake level as it
cxisted before his proposed works were carried out, says, “ it may fairly be
attributed to the obstructions raised by the bar at Toome and by the
inadequacy of the channel of the Lower Bann ”; but it should be remem-
bered that Mr. MacMahon died before the works were completed.

(11)—MAINTENANCE OF THE LOWER BANN NAVIGATION.

In considering this question of the obstruction caused by the weir and
rocks at Portna, the subject of the maintenance of the Lower Bann Navi-
gation in its present or some modified state at once claims attention.

At various times reports and estimates by different engineers have been
prepared, with the object of dealing with the whole question of the drain-
age of the Bann and the prevention of floods, but as far ds I have been
able to notice they have all been based on the supposition that the Lower
Bann Navigation will be maintained in some modified form.

I notice that in the report of Lord Monck’s Commission, dated 8th
February, 1882, it is stated that in 1880 the cost of maintenance on the
average of the preceding five years was £1,154 15s. 84., as compared with
annual receipts during the same time averaging £93 14s. 1d.
 The Commission state that the conclusive testimony was to the effect
that no considerable increase of traffic was to be expected, “ and complaints
ar¢ made that they (the works) are injurious, not beneficial to those who
are taxed for their support ”; and the Commission finally recommend that
the Board of Navigation Trustees should be dissolved and the works handed
over to the Drainage Trustees to be dealt with solely in the interests of
drainage. ‘ : ‘

In the second portion of the first report of Sir James Allport’s Commis-
sion, dated April 9th, 1887, it is stated that the receipts of the Lower
Bann Navigation are less than £70 per annum, while the expenditure aver-
aged about £1,100 per annum, and they sum up by saying, “ we agree with
Lord Monck’s Commission that the navigation should be abandoned,” but
advised that this course should not be authorised without another appeal
to the counties of Antrim and Derry. b sl :

From the Board of Trade returns, Railway and Canal Traffic for the
year 1898, I notice that the total receipts from tolls on the Lower Bann
Navigation only amounted to £42, and I notice that in the evidence of the
engineers who have proposed certain modifications of the navigation, they
did not anticipate that the works then suggested by them would lead to any
increase of traffic. :

During my residence of over seven weeks at Brecart Lodge, near Toome,
on the banks of the Bann Navigation, I never saw any traffic of any kind
with the exception of a pleasure steamer on two occasions, passing up or
down the Navigation. e .

There was a very small amount of traffic, consisting of small fishing boats,
which passed through the lock at Toome to the railway station at Toome
Bridge; but this is of a very insignificant character. There is also a small
amount of brick traffic carried on in open boats about Portglennone and
near Agivey Bridge; but I doubt if it contributes any toll to the nayigation.

From my own observations in repeatedly passing up and down the Nayi-
gation I found considerable difficulty in passing through Lough Beg with
a launch drawing only 8' 6” of water, owing to the mass of weeds which
obstruct the navigable channel.

On reference to Professor T. Oldham’s Report of August, 1845, the fol-
lowing expression of opinion will be found :—

«The smeller lake of Lough Beg is unquestionably filling up, and that not very slowly;

uld the waters be kept at their Summer level it is probable that the greater portion
i?filt:ls?:rfnca will be silted tfp to that height, and the waters subsequently contine themselves

to a defined channel through it.” -

Printed image digitised by the University of Southampton Library Digitisation Unit



12

This prediétion is being gradually fulfilled, and I anticipate that if the
works recommended in this report be carried out it will result in the forma-
tion of that definite channel through Lough Beg alluded to by Dr. Oldham.

The marshes which would be formed on either side of such a channel will
no doubt be liable to floods, which in extreme cases will tend to modify
the intensity of flood discharge down the Lower Bann.

The general result of a careful study of all the circumstances of the case
has forced me reluctantly to the conclusion that if the question of reducing
the winter level of Lough Neagh is to be a,ccomplishe% at any reasonable
expenditure, it will become necessary to entirely abandon the navigation,
and I think that this can be accomplished without materially interfering
with the eel fisheries at Toome, Portna, and Movanager, while at the same
time improving the river as regards the salmon fisheries by removing those
obstructions which to a certain extent prevent the fish passing up the river.

_ I cannot discover that there ever existed any traffic on the Lower Bann
Navigation which is at all commensurate with the cost of its construction.

Putting all other matters on one side, and regarding it as a canal for
economical traffic, it violates the first principles of canal engineering, for
the whole economy of inland navigation is the maintenance of still water
ponds between the different locks along which navigation can be hauled at
a low cost. -

In the case of the Bann Navigation, however, we have a canalised river,
down which passes, against any upward traffic during the winter months,
floods at the rate of 400,000 to 800,000 cubic feet per minute. It is, there-
fore, not surprising to me that the navigation has not proved a commercial
SuCCess.

No towing path was ever provided, as I presume it was intended that
the navigation should be carried on by sailing, polling, or steam power, and
I do not contemplate any increase of traffic should a swing hridge, as
suggested, be constructed at Coleraine.

Nor do I consider that, looking at the country generally, it has any chance
of improving in the future, seeing that the Whoia district is well served by
railways; they may be said to entirely encircle Lough Neagh, and there are
practically two lines of railway down the Lower Bann, bringing the whole
district into railway communication with Larne, Belfast, Newry, Dublin,
Coleraine, Londonderry, and Portrush.

(12)—WORKS REQUIRED BETWEEN TOOME AND PORTNA.

I have ahove described the general formation of the weir at Toome; it 1s
eonstructed partly of stone and partly of timber. The latter is much
decayed, and there is a %rea,t leakage through the whole structure, which
will render its practical reconstruction necessary at no distant period,
whether the navigation be retained or not.

I should, therefore, advise its repair and partial reconstruction as abso-
lutely necessary at the present time.

In carrying out the ‘work, the weir, throughout its whole extent of 1,200
feet, should, in my opinion, be formed with a crest of uniform height at a
level of 45°66 feet above Mr. MacMahon’s datum.
~ As above pointed out, when 4 inches, or, say, 0'33 feet, is flowing over the
weir throughout its whole length, it would discharge the average summer
volume of 50,000 cubic feet %Zr minute, and maintain the summer level of
the lake, as proposed by Mr. MacMahon, at 46 feet above datum.

- When 1'33 feet are flowing over it would, as above pointed out, discharge
iltkthe rate of, say, 394,000 cubic feet per minute, and bring the level of the
Iaf ‘i _létp to what Mr. M'aeMa.hon‘ considered should be its winter flood level.
A, 4 feet were flowing over it, it would discharge about 630,000 cubic
25‘?6 If)er minute, and bring the level of the lake up to 47°50 feet, and when
2. eet were passing over it the lake would be raised to 47°82 feet, and be
discharging at the rate of 800,000 cubic feet per minute, which, as I esti-
mate ahove, would he the average quantity passing into the lake in a month

of so Jarge a rainfal i : X
tion or egv i as 8 inches without making a,n?r deduet1on§ for a_bsorp-
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But, as proved by the discharge over the 600 feet weir at Portna, the
existence of a weir at Toome 1,200 feet in length with a free fall over it,
always ready to act throughout its whole length, will do much to prevent
the lake ever rising to any great extent, and would make provision for
those sudden rises of its level, such as the 13 inches in 1866, and the 8 inches
in 1905, which took place within twenty-four hours.

To permit a free flow of water from the lake to the weir considerable
excavation would have to be made on its up-stream side, the omission of

which in the past has, I fear, contributed to some extent in causing the
flooding complained of,

In carrying out the work I would suggest that to render the present weir
watertight as much of the old timber as possible should be removed, and
replaced by stone, and the whole structure thoroughly re-set in Portland
cement; and that on the up-stream side a concrete wall should be built, the
top of which would form the crest of the new weir, the existing structure

being retained and made secure as an apron to prevent scouring below the
weir. ' ,

Were it considered necessary to prevent the water in extreme floods
rising so high as the above calculations suggest, the present lock at Toome
could be formed into a basin for the small boat traffic on the lake, and a
sluice placed in the position of the lower lock gate, to be opened on emer-
gency when required.

To accommodate the small fish traffic which is carried on between the
lake and Toome Bridge railway station, a line of tramway could be formed
which would facilitate the transfer of fish from the boats to the railway
station.

Such an arrangement of the weir as above indicated would preserve the
present salmon pass and direct all except the most destructive floods
through the eel weirs erected above and below the bridges which cross the
Bann at Toome.

I do not know what authorities are charged with the supervision of the
present eel fisheries, but I consider that some authority should be estab-
lished in the interests of drainage and the preservation of the river channel
to prevent the further encroachment on the river by these rather massive
eel weirs, as I noticed tentative attempts being made to establish others on
the Lower Bann between Brecart Lodge and Lough Beg.

© At present the eel weirs are a great impediment to the free discharge
of floods, and their increase should, if possible, be prevented.

At Portna the whole of the present weir should be removed and the rock
excavated between its present site and the existing navigable channel, down
to a level of about 32 feet above Mr. MacMahon’s datum.

In this case, also, the alteration would not interfere with the flood water
which passes to the present decayed eel weirs situated on the rapids below
the Portna weir, as the present locks and navigable channel might be
abandoned. _ o

The removal of this weir would render the retention of the existing
salmon passes unnecessary, as the fish would have a free run upwards into
Lough Beg, Lough Neagh, and the tributary streams which feed them.

' ender, however, the discharge of floods effective, the shoals at and
abgl?t I;If.-"ort Glennone should be removed, as has already been suggested by
other engineers who have formerly reported on this subject.

as the above would, I believe, tend much to the improvement
of ggrslﬁriggllding land between Toome and Portna by lowering the general
level of the summer water in the river and in Lough Beg; but steps should
be taken to prevent the neighbouring landowners encroaching on what are
now the flooded lands, or, undoubtedly, future claims for further drainage
will arise. et
ional area of the river and the expanse now covered by Lough
Beghfnsggf;?,er will tend largely to modify the flood discharge down the
Tower Bann between Portna and the Cutts.
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I should, however, notice that I observed between Lough Be and Portna
and a little above Port Glennone, that the neighbouring landowners have
been permitted to cut down the natural banks of the river to summer water
level, a practice which, if continued, cannot but lead to f_urther flooding of
the back lands and to increased complaints of areas being flooded which
are now to a large extent protected except in periods of excessive flood.

(18)—THE LOWER BANN BETWEEN PORTNA AND THE CUTTS.

. Any flooding which takes place between Portna and Movanagher is not,
however, of a very serious nature, and I do not suggest that the weir at the
latter place should be removed, as it is necessary to keep up the level of the
water immediately below the Portna Rapids, so as to preserve the salmon
breeding establishment at that place. .

The eel fisheries at Movanagher would also not be interfered with, but
remain in their present state. :

Owing to the flooding in the neighbourhood of Carnroe, dup, no doubt,
to the surcharging of the weir at that place, I suggest that it should be
entirely removed.

Tt is, however, on the nine miles between Carnroe and the Cutts that the
principal complaints arise, as the want of free discharge in this portion of
the river is due partly to the want of cross sectional area at certain points,
as well as to the obstruction caused by the weir at the Cutts itself.

In my interview with the Agivey Bann Drainage Association I gathered
that although, perhaps, some improvement had accrued due to the construc-
tion of the navigation works above Portna, yet in that length of the river
between Carnroe and the Cutts the effect of the navigation works had
been in the direction of increasing their former difficulties, which they
ascribed rightly, in my opinion, to imperfect excavation in the river, and
to the height at which the sills of the weirs at the Cutts had been placed.

But here, again, especially above.Agivey Bridge, I observed a similar
cutting down of the natural banks of the river to that which I noticed
above between Lough Beg and Port Glennone, and which should be put a
stop to at the earliest possible moment.

In this case, however, the principal obstruction is due to the weir at the
Cutts. It was formed by ME MacMahon into two portions—the western
weir, 350 feet Ion%, has a crest the level of which is 10°40 above datum; the
eastern weir, 173 feet long, has a crest 10 feet above datum. Between these
weirs are situated four salmon cribbs 20 feet wide, the sills of which are
8 feet above datum; also, the King’s Gap of 30 feet wide, with its sill at
the same level. ‘ |

There appears to have been some encroachment at some time on the
King’s Gap by the establishment of a new cribb 12 feet in width, which
reduces the King’s Gap to an available 12 feet.

There is also available for the discharge of floods the lock passage, 20 feet
wide, and the sluice provided for a mill which has never been erected, and
which lies westwards of the lock and between the lock-keeper’s house and
the public road.

I should explain that all the salmon cribbs and the King’s Gap are open
and free for the discharge of floods during the winter months. Had this
not been the case the flooding complained of would have been much more
seriove than at the present time.

The passage of floods during the winter months can in no way interfere
with the salmon fisheries as the fish do not come up the river until the
spring.

I would suggest that the crests of hoth the east and west weirs should
be lowered to a uniform level of 9 feet above datum, 7.e., the west weir

would be lowered 1°4 feet and the east weir 1'0 foot, the sills of the salmon

cribbs and the King’s Gap being lowered to 7 feet above MacMahon’s
datum. This would

um leave the salmon gaps proportionally in the same
position that they are at the present time, namely, with their sills 2 feet
below the crest of the eastern weir; and T may note that when I visited the
Cutts, in the early part of August, there was no water running over the

west weir, the whole flow of the river passing either throush the salmon
cribbs, the King’s Gap, or over the ea.sterI;l WE‘iI‘% Y E
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To provide for exceptionally high floods in winter I would su
the’ lock gates should be remgve and a sluice substituted, ass gggﬁt ;2 a.:
sluice on the proposed mill site above spoken of, west of the locks.

These works would, T am sure, provide for all exceptional floods, and
facilitate rather than otherwise the passage of salmon and eels up the river.

To permit of the full discharge of ﬁooﬁ water between Carnroe and the

Cutts ;he cross sectional area of the river would have to be increased at the
following points :—

(1.) Rock excavation in the river bed at the Cutts.

(2.2 Excavation from the Cutts to the top of the Logan Shoal.

(3.) Iaxtca‘xéatmn between the top of Logan Shoal and the railway
widge.

(4.) Excavation at the entrance of the Agivey River.

. The above are the same as those proposed by Messrs. Gamble and Dick
in their reports.

(14)—FISHERIES ON THE RIVER.

It is as well to note a few facts with regard to the fisheries on the river.
The habits of the salmon and the eel differ in the following respects : the
salmon come up the river about March for the purpose of spawning in the
rivers and lakes, and the reduction of the long ponds between Portna and
Toome would increase the facilities for spawning on the Lower Bann.
_These fish return to the sea during the winter months about January.
The close time for salmon net fishing extends, I believe, from the 19th
August to the 1st March, for angling fgrom 30th September to 1st March, in
the Bann.

On the other hand, the eels spawn in the sea and come up the river as
cel fry in April and May, and arrive in Lough Neagh about May and June.
The eel fry keep along the banks and do not frequent the middle of the
stream.

After developing in Lough Neagh the full-grown eels return to the sea
in September and October, genera.%ly in high flood, the close time for eels
being from January 10th to June 1st.

The works which I have proposed above I do not believe will in any way
interfere with the eel fisheries, as all the floods at Toome, Portna, and
Movanagher would pass through the eel weirs as at present, and I should
remark that the principal eel weirs are situated -at Toome, those at Portna
and Movanagher appearing to be in a more or less decayed condition.

It is almost unnecessary to say that the removal of the weirs at Portna
and Carnroe would facilitate the passage of salmon up the river, while the
alterations in the weir at the Cutts would leave the position of affairs
practically in its present state.

(15)—PROBABLE COST.

In contemplating the probable cost of carrying out the above suggestions,
much will depend on the mode adopted for the execution of the works, and
the probable time of their commencement and completion.

There are two modes in which the works could be carried out—one by
the direct employment of labour, which, in a scattered district extending
over thirty-two miles would be difficult of administration and inspection,
and, I fear, would lead to needless expense and extend the work over an
indefinite period; the other, and more preferable n:}ode, would be to em loy
a good contractor experienced in similar work, wl_nch should be carried out
expeditiously, and it is upon this latter assumption that I have based my
ﬁggrsosl. have assumed that the navigation will be abandoned, the most
economical mode of procedure, and that which will least and for the
shortest time interfere with the fisheries, will be by opening or removing
all the lock gates below Toome so as to lower the water level in the Lower
Bann to the greatest possible extent during the summer half of one year.
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This more particularly applies to the lower part of the Lower Bann between
Movanaghgr and they Cg.fts, Consequently, I think that the first work
undertaken should be the construction of the two sluices in the lock and
at the old mill site at the Cutts. ‘ . _

The lowering of the weir and the sills of the salmon cribbs and King’s
Pass, together with the rock and other excavation between the Cutts and
Carnoe, could then be most economically carried out.
~ Coincident with this work the weirs at Carnoe and Portna could be
removed, so lowering the water between Portna and Toome and permitting
the removal of the Port Glennone shoal at the least possible cost. The
reconstruction of the weir, &c., at Toome, would also be facilitated.

I notice that in looking through the estimate prepared by Mr. Gamble
and Mr. Dick that they have fixed on 3s. to 3s. 6d. per cubic yard as the
price of rock excavation. This, I feel sure, s too low an estimate in either
case, and I have assumed that the cost will be 5s. per cubic yard.

In the same way, I notice that the excavation of softer _materla,l-—-eartl_l,
gravel, sand, &c.—has been fixed by them at from 1s. to 1s. 6d. per cubic
yard. For this class of material I have assumed that it will average about
2s. per cubic yard. The above prices for excavation are intended to include
any compensation for spoil banks, &e. ) .

I need not say, therefore, that in comparing my total estimate with those
of former engineers, not only must the difference of the works proposed be
taken into account, as they contemplated the retention of the navigation
whereas I have assumed its abandonment, but these differences in prices
should also be remembered.

As the work may not be immediately carried out, the prices I have allowed
and the contingencies of 10 per cent. for which I have provided should, I
think, balance the fluctuations in the cost of materials and labour for the
next few years.

Appended to this report will be found the cost of the various works above
g;ntioned set out under their various heads, amounting to a total of

6,000.

The actual quantities of excavation have been derived for the most part
from previous reports and from the very voluminous cross sections of the
river placed before me by the Board of Public Works.

Before, however, any contracts are let it will be necessary that careful
working drawings, plans and sections, with a detailed specification, should
be prepared, so that contractors tendering may have exact and full informa-
tion of the work to be undertaken before them, so as to avoid, as far as
possible, the introduction into their tenders of speculative prices.

CONCLUSION.

In conclusion T have to say that, having devoted some months to the:
careful consideration of this question, I venture to hope that it will be
found that T have arrived at a result which will prove a solution of the

difficulties placed before me, and acceptable as far as that is possible to the
various important interests concerned.

I have the honour to be,
Your Excellency’s most obedient,
humble Servant,

ALEX. R. BINNIE,
Pres. Inst. C.E.
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BANN AND LOUGH NEAGH DRAINAGE.

ESTIMATE

TQ ACCOMPANY

SIR ALEX. R. BINNIE'S REPORT.

(1) T%e Cutts Weir.

Lowering weirs and salmon gapps, and inserting sluices at canal lock and mill
culvert, : . i "

(2.) Excavation at and above the Catts, as recommended by Messrs. Gamble and Dick,
10,000 cubic yards, at 5s.,, . . ‘ a . .

(3.) Excavation in viver from the Catts to the upper end of Logan's Shoal, as recom-
mended by Messvs. Gamble and Dick, 70,000 cubic yards, at 2s,, .

(4) Excavation in river from the upper end of the Logan's Shoal to Derry Central
Railway Bridge, ns recommended by Messrs. Gamble and Dick, 110,000
cubic yards, at 23, . 4 g

(5.) Excavation at the mouth of the Agivey River, ns recommended by Messrs.
Gumblo and Dick, 6,600 enbic yards, at 2s., . : .

(6.) Removal of the Carnroe Weir,

(7.) Removal of the Portna Weir, > ; i .

(8.) Rock excavation ab Portna, between the weir and the navigable channel, 14,000
cubic yards, at Hs., -

(9.) Excavation in river, Portglenone Shoal, cross-sections 1-70, as recommended by
My. Gtamble, 156,000 cubic yards, at 2s.,

(10.) Reconstruction of weir at Toome, including sluice in lock,
(11.) Tramway from Toome Lock to Toome Railway Station, .

(12.) Excavation in Longh Neagh (approach to Toome Weir), 50,000 cubic yards, at 2s.

(13) Compensation to Fisheries during construction, . . . ; .
Add for contingencies, ; ; . PR

Law, Engineering, &c., - . . . . .

Totﬁ], 3 3 . . . .

2,000

2,500

7,000

11,000

660
1,000

700

3,500

15,600
10,000
1,000
5,000

5,000

64,960
6,040

71,000
5,000

£76,000
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TABLE

BANN AND LOUGH

Determination of the probable true Average Rainfall at 43 Stations based
which extend from 1865 to 1904,

. No. L. KNo. 2. No. 3. No. 4.
l B‘”’mds" a0 avaen. tQuea%?:mggI‘legel. Meanloio cilumna
G i H“ﬂf‘gm Above Sea308° Above Sear' 1217 iavs B o8
i iove Ground, & Above Ground, 1’ Above Ground, 1 Above Ground, 7' 4
| 'q
i]’m:bes. Ratio. | Days.| Inches. | Ratio. | Days.| Inches. | Ratio. | Days.| Tnches. | Ratio. IDn.ya. Rautio. | Days.
1885 g1  ea| 18| s7es  1e| 18| 3786 96| 214] s2-02 o5 | 12| — 101 | 177
1966 28-23 90| 208) ser10| 107 | 211 | ax-7s| 06| 232 ss-se| 100 | 04| — 102 | 214
1867 s1008| 102 200| se'7s| 115 11| 4016 102 | 108| 32768 o7 | mws| — 10¢ | 101
1268 287111 89| 101 2060 93 || 221 | 8880 09| 182{ 30°14 oo| me]| — o | 13
1889 | 2098 93| 108 2064 93| 158 40c00| 02| 209f 3138 0¢| 5| — 0 184
1870 | 27768 88| w2l 2220, 70| 135 3387 86| 173 | 8857 07| 10| — 85 157
1851 sgor7 | s ! 107 2a~4o: 80 | 176 | 3881 or| 18| sen| o5 | 10| — 04 | 183
1 00| 148 280 30°66 15| 20 s6°00| 140 238) 4e-4e 132 00| — 136 | o9
15713 270! 88 | a2 | 2668 84| 188 3506 01| 198| 81°13 o3| 10| — 80 | 107
1874 |20 l 01 l 198 | 2873 ’ 90| 200 | 4020 | 102| o12| s4c7s| 108 | w78| — o7 | 107
1875 | 31082 100 195 | 8422 108 | 189 | 8580 90| 187 s1-e8 05| 160 — 08 | 185
1876 | w04 11e| so2| soer|  we| 1er| wrsr| 06| wsl sose| 10| wel| — 100 | 186
1877 w88 127 | 25| 8704 119 | 242 | 4e-24| 125 o290 428! 128 =16 — 124 | 233
1878 283 85 101| 2860 90| 185| 4d0-15| 102 | 01| o014 87| | — 01| 187
) | ss-32 108 28| 22 1m | 202 | 2533 90| 171| 8352, 100 =202] — 99 | 107
1880 | 2e? B8 | 180 | 3265 ma‘ 178 | 3475 B8 | 185} 28°76 | 88| 151| — 01| 167
1881 08| 1|z s o | 101 s0rm | 08| i sear) s | | — 107 | 188
1282 | 948 119 | 28| srese ne! 247 | 4577, 16| e | so-s2! 117 18| — 18| 291
1283 e 107 | 205 | sacod no| 237 | 41°65 | 106| 218 33-08 w1 | 8| — 200 | 202
1854 | 3036 97 207| 3455 | 109 | 29| 4438 113| 284{ 3328 00 10| — 105 | 217
1885 | 205 s 1o 200 8w sear| 88| 205 | 2s7 8| wvo| — 85 | 106
1888 | 3615 115 | 241| 35°82 113 292 s0-5| 02| 206 se-sa| 110 18| — 110 | e84
1257 | 2308 73 175 23762 74| 184 | 30°28 | 15| 25045 w| wa] — 78| 107
1888 30°32 o6 207| 2060 ss| 108| 3658 03 | =17 | s2-80 08! wo| — 05 | 100
1588 | 84005 108 205 | 80-64 oo 208| sso1! 09| s00| 31°20 08| 18] — 90 | =200
1280 | 2002 95 208 80-08 95| 20| 35'38| 98| =211 se-ss ewi 01 — 00 | =13
1801 L 81e1g w 1| %75 w0 28| 368 o4 | 197 | 3188 05| 18| — 04| 200
1802 {820, a0 200| s2as, 02| 217) asri! e8| =us| sim 03| 17| — 08 | 204
1863 | eem 77 wme| 2 1e 194 | ast70 ! 88| 180 osrom| gy ‘ o] — 8o ! 185
1884 28-85 92 213| 3306 104 l 25| 3800 00 s ses  ou! 1s4f — 97 ' 203
1885 | 8025 9| 25| 2084 oei 220 | 86704 | 02| 11| ss-01 08 12| — 00 | 107
1896 80°50 97 208] 3121 | o8| =14 80°33| 100| 100] so-ss [ERIETLY - 98 | 108
1807 3281, 104 213| 35007 |0 | 218| s0-30 { 00| 201} 8573( 106| 190] — 106 | 207
1384 30099 w9 20| s176| 100 210 3598 | 01| 102 30-% 90| 08| — 05 | 20
1880 | sg7 | mj 188 32-50| mi 207 41-1:3; 105 | 185) ss01| 104 s02| — 104 | 105
1900 302|108 | 206 3645 | 115 2e7| 4336 10| 101 ] 408! 121 200] — 114 | 205
1901 3186 | " 1000 =00 ‘seenn ' 101 20| 3837 [ e7| =2 3310 96| 100] — 00 | 201
1852 | avee % ws| s1s| 100! 15| se1s ; 92 202 | 33-35 90| 185| — 8| =200
1801 | 8830 132 oag| sgeze 115! 221 4638 118| 220 | e2me| a2 | 27| — 120 | 230
1904 l. W el — was| o) —|aww el — | s 0 N A s
i —_— i it ‘ !——‘*— ! Te_— j
Todl, ..pmest — | — heiesa| | — lisrsees| — | —-hag-as| — == we . .
. 1 i_ b = 1‘ | [
st ) e | ! L |
S o BW) o~ | S et — ] — | P [ f ] o el = || = | =
| J | | ! !
Proatie rue ] | L |
K - | 33T f=== — 3178 — _— 38-34 et = 33-54 __ — — ]‘ ey =
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No. 1.

NEAGH DRAINAGE.

ot the recorded observations at Banbridge, Armagh, Garvagh, and Belfast

or over a period of 40 years,

19

|

No. &. No. 6. No. 7. No. 8. No. 0.
Waringstown. Seaforde. Bellarena. Limavady. Bushmills,
Helghts, Helghts Heights U;r:naz:)- Heighta. -
i , ’, 1]
Abovs Ground, 4" Above ut:%g?:'né?%" A%ob\cr'gec;%o?}iniz’r ABove Gm’gi;ds?’r ﬁo"é’:"a%&ai“'r
ALl e 't - | Pom— —— -
im‘h“- Ratlo. | Days. | Inches. | Ratio. [Days. | Inches. | Ratio. |Days. | Inches. | Ratio. | Days. | Inehes. | Ratio. |Days.
23-02 101 | 108] — — == = — — —_ — = - = . 1865
31- 46 we| 21|l — | — — | 3850 102 253 — ‘l A = — - —_ 1886
88°83 104 108 _ | = —_ 3776 104 245 — — e — — o 1867
20°84 93 | 200)] 40°10 | 93 | 207 ] 3304 p3 | 297 = = - — — —_ 1888
30" 40 05| 102] 33°50 06 | 205 | s6-73 95 | 223 — — — — — — 1889
28° 54 86| 178 ] 8720 85| 172 ] 30-98 85 | 180 — — — - - - 1870
30°28 04| 100 8417 04| 185 ] 3421 94| 104 — —_ - — — — 1871
44 T4 130 | 228 5767 180 | 234 | 47-86 186 | 250 — - — — - — 1872
2088 | 80| 108] 2078 89| 108 | 3888 80| 215 — — — - - — 1873
20" 06 97| 184) 8220 97 | 185 | 38-85 07 | 245 | 80°07 07| — — - s 1874
3286 08! 207] 441 08 | 106 ] s32-60 98 | 209 | 93-52 98 | 210 34°00 98 | 208 1875
3644 100 | 221 5026 100 | 200 ] 38-38 100 | 210 88-82 100 | 232 ] 3896 100 | 210 1876
42:07 124 | 205 5164 124 | 214 4764 124 | 282| 48'52 124 233 | 4584 124 | 248 1877
3107 01| 220 38°80 91| 108 d41-00 91| 222| 4287 91 agr| aas o1 | 210 1878
34°02 00 | 222 42°47 90 | 201 8222 90 | 213 8284 90 | 230 | 2058 09 | 195 1879
31°81 01| 100 34-51 7 .109 33-50 91| 102 8385 91| 210 32°78 91| 186 1880
30°80 107 | 208 | 4474 107 | 106 | 3d6-62 107 | 228 | 8467 107 | 236 | 37'64 107 | 219 1881
30° 56 118 | 225 | 42-83 118 | 207 | 4525 118 | 249 | 4424 118 | 283 ) 4528 118 | 238 1882
31°80 100 | 180 | 41°38 106 | 106 | 45-31| 108 282 4228| 108 | 248) 4008 | 108 | 220 1883
31°04 106 | 201] 35-94 105 | 215 | 41-12 105 | 219 80-88 105 | 241 ] 4124 ‘ 106 | 244 1884
2677 85 | 188 3382 85 | 208 | 8276 85 | 200| 2004 85 | 226 31°14 85 | 208 1885
4028 10! 210 4642 110 | 288 | 42-56 110 | 228 | 8847 uof 238 | 3628 110 242 1888
2420 73 I 167 | 24-66 | 73| 185 | 8470 73 | 108 | 20070 73 . 200 | '80°31 | 78| 210 1887
3251 95 | 182 | 89°76 95 | 204 | s9-00 95 | 226 | 84760 05 | 234 | 87°24 95 | 228 1888
35°50 0 | 212 | 36-84 00 | 216 | 80-08 90 | 107 | 87-98 o9 | 235 | 88'00 o0 | 228 1888
3517 o0 | 223| 8335 06 | 211 ar-se 96 | 208 | 38-48 06 | 234 40°22 96 | 231 1890
3452 04 | 222 3887 94 | 182 | 8666 94| — | 8400 o4 | 224 | 83'62 94 | 222 1891
30° 00 08 | 208 | 30°98 08 | 106 | 40°79 o8 | 203 8801 98 | 235| 36°7T4 08 | 225 1892
o7+25 80| 174 27-35 80 | 170 ] 38-69 80| 184 3441 BD | 241] 85'82 80 | 228 1893
30°10 97 | 203| 40°88 87 | 200 85-27 97 | 186 8055 975 248 | 34°36 07 | 238 1894
3040 06 | 103 | 34'81 i 96| 178 87': 96| 146 | 36°40 06 = 226 | 34'66 96 | 228 1895
8524 98 | 194§ 3480 o8 ! 18] — — — | %858 98 | 247| 3810 o8 | 221 1896
30°80 105 | 205 | 399-58 106 | 201 ) — —_ — | 8728 105 | 243 | 37°94 105 | 237 1897
a5-17 05 | 184| 9307 o5 | 02| — - — | 4008 95 | 241 ) %464 95 | 235 1808
87°52 104 | 106 | 43-36 104 | 188] — —_ — | 87140 104 | 220| 40°77 104 | 205 1899
a7-30 114 | 166 | 44°07 14| 205 — — — | 4233 114 | 248 | 42°20 ‘ 114 | 226 1800
—_ — — | 3458 00| 187 — —_ — | 8740 99 | 230| 938'12 00 | 207 1801
s — — | 42-68 03| 208 — — — | 9384 98 | 235 | 82°57 98 | 107 1002
== — | — | 1300 120 | 244 — —- | — | 45'86| 120 262 4406 120 243 1803
_ _ e o8| a B I o6 | — | 3634 9| — 1904
BES HE S - — z N il
1208-44 | 3583 | 7170 |1486°90 ' 3080 | — |u148'81| — i 6236 [1166°85 | 3097 i — |i23-38 j 3000 | — | Total,
e PR S ; o
] { | Arithmetical
sa4s | oo'co| 10| se'me| o070 | — | se1s} — | 215 7| eev00 | — | 374611007001 — Average,
| | )
= ‘ S i ; '. Probable true
ae| — | — s, — | —|asr| — — e — |—|We — | — Avwa
S — - ) [cguﬂnu.erl.

-
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TABLE

BANN AND LOUGH

Determination of the probable true Average Rainfall at 43 Stations based
which extend from 1865 to 1904,

—
No. 10. No. 11 No. 12 No. 13. No. 14.
dovm, | wem | e | oobEm, | e
o Heights, Heights, Hoights, Holghts, Heights,
ol | somire, | swhiy | vl | oy,
Inches. | Ratio. | Days.| Inches. | Ratio. | Days. | Inches. | Ratio. | Days. | Inches. | Ratio. | Days.| Inches. | Ratio. |Days.
1885 - S (g — - = — - — | 20041 100 w1 — T -
1868 Po—- - | =1 - - | - - - — | ss02 102 | 04| — = -
1881 L — - —a NI P | - — | a2 104 | 182 — - -
1868 : - - | =1 - - | =1 - — | — | ze52 08| 10| — i - | =
1869 | — SRR | [ PR e - s — | 26-60 05| 18] — | — -
1870 D = | m pasllom oo gl e | = lleel o0 B | 10| — |- |-
1871 | _ . - — e = — — | 3273 w|lm| — | — -
1872 = — —_— — —_ — —_— —_— — 42:00 186 | 102 — k — -—
1873 — - | -] - = == = - — | 9200 80| 17| — 1 — =
1874 i _ —_ —_ — —_ _ _— — _ 20-48 07 | — —_ — —_
1875 { 2958 98| 170 | 3744 e8| 178| — —_ - — - — — — —_
1876 | s7o0| 1200 172]| 4278 10| — | — — | — ]| s0a| 00| 170| — =
1877 | 37-03 124 | 214 44007 124 | 240| 53-18 124 | 265 | 41-48 124 | 230 3633 124 | 230
1878 | 2270 91| 13| 8872 01| 215 | 42°06 01| 230 — — — | 3005 0| —
1879 | 9825 90| 172| 8817 90 | 107 | 39-88 00| 245 — - — | 3456 09 | =200
1880 | 20776 91| 185| 84-00 1;11 178 | s6-01 01| 217 | 2440 01| 144 | 25°51 o1 | 106
1881 | s2-08 107 107| sree 107 | 200 43'26 w7 | 25| — s — | 3648 107 | 208
1882 | 374 ns| — | 260 18| 216 4808 ns| 200 — = — | 3459 118 | 217
1883 9350 | 100| 182 se-s5| 06| 187 ) 4s-54| 108| 28| s1-0s 100 | 176 | a3-s3 100 | 213
1884 27-04 105 | — | 37:80 106 | 186 | 4197 105 | 270 3411 105 | 182 | 36-33 105 | 215
1885 22-85 85 | — 20-35 85| 179 | 384’12 85| 248 ] 25'28 85 | 171 | 28-07 B5 | —
1886 32-77 110 | 215 | 3640 110 | 215 | 4084 110 | 258 | 32-61 110 | 100 | 34-89 110 | 202
1887 18-85 8| — | 277 73| 154 | 2078 78| 210 | 21-47 78 | 134 2174 /| —
1888 27-02 06| — | 33°03 95 | 185 | 87°16 05 | 257 | =2p-g0 05 | 105 | 33°53 05 | 211
1889 80-80 00| — 86720 | 99 | 188 | 40°46 00| 248 ] 30-62 po | 1368 | 30-80 00 | 292
1890 24-74 06| — | 8435 05 | 104 | 4141 00 | 264 | 82-28 p8 | 176 | 27-08 00 | 228
1891 5187 9] — | %528 84| 185 | 8701 9¢| 235 | 33-55 o4 | 175 | 8001 04| =18
1 | g ) il 98 ( 183 | 4204 98| 241} 81-14 o8 | 200 | s0°97 98 | 298
1893 23-91 80| — | s8] 80| 100| 3628 80 | 224 | 29-52 80 | 158 | 24-10 80 | 208
1884 } e 07 — | 85186 | o7 | 108| 032 o7 | 241 | 2953 07 | 180 s1°33 o7 230
1895 i 23:07i o8| — | 3260 96| 104 382 9| 286) — = e S oo | aid
:::: ! ;.:: 1:: - ::t;: 12: :s: ::j‘: 9| 2281 9270 | o8| oo7| me-ss| ,_ 08| 214
Lo | 106 | 241 | 4072 105 | — | 8413 105 | 222
1898 | 26-02 95| — | 37-84 95 | 208 | as-77 9 | 245 | — — — | 3054 9 | 220
1809 | 38-83 104 | 187 ] 87-84 104 | 191 40700 104 | 232 _ _ _ S w04 | 218
1800 | 31-93 114 | 151 | 44'54 114 | 208 | 46-938 114 | 239 e - - s1er 114 | 288
1801 | 28-62 00 | 144 8475 99| 182 42-50 wl sk
1802 F 30-61 98| 168 | 3347 08 l 174 | 387y 08 - - i -
s e i ) 2891 — - — | 3000 08 | 100
¥ { 120 23| o3| 120 240 4o'82| 20| 265 _ e o= | aveag 120 | 258
L o0zt 96y — | sres|  gsl — | somr| gs| —
3_ 1 | l = — | — | 2870 0| —
! ]
T, oo ETENS e B nm'“] 3000 | — 1118877 | 2208 | — 84756 | 2061 | asks | saseop | o7es | —
%ﬁg‘:‘l.. 20°18 | 100°00 | — 86°83 i 100+ =
. 00} i “.w, 9075 | — | 81°30 | o850 | 174 | si-ex! o075 | —
Prlih:bl&:‘gue“ I, 29-1¢ —_ ! — 36783 i
! ! 1 e — | o1 — — | 3185 = | =] ey — =
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No. 1,—continued.

NEAGH DRAINAGE.

21

on the recorded observations at Banbridge, Armagh, Garvagh, and Belfast,
or over a period of 40 years—continued.

No. 16. No. 16. No. 17, No. 18. No. 10,
S (Baliyaagappoee). A e g oo (Cotbets Tear.)
;\ha&e{iﬁl;?'uo' Abo?edg;lat?'sm' Auﬁgaél:’ o5’ s B ot RO - e
Above Ground, 3 Above Ground, 3’ Above Graund'. 3 Above Gmun&, kLol i Ahove Gr?:"uns?‘s'
Inches. | Ratio. | Days.| Inches. | Ratio. | Days.| Inches. | Ratio. | Days.| Inches. | Ratio. Days. | Inches. | Ratio. | Days.
- = —_ - —_ — - — - - - - — — - 1865
— — — — - — — - - — - — - — - 1866
= —_ - — - — — - —_ — - — - — - 1867
- —_ - — - — — — - - — — - — - 1888
= = = | = = || =f = = == = =~ = ko= - |- 1869
- - - - - — — — — | 3540 85 01| — | — | — 1870
— - = - = = e, — — | s2:05 04| as| — | — | — 1871
— — - = — — - - — | 5300 136 | 280 — | — — 1872
= S |- —_ —_ — —_ — — | 8654 B8 | 43} — | — - 1873
= = =] = o | e | o — | — | =848 97| 25| — S 1874
— —_ — s — = - —_ — | 3rod 98| 216| — — - 1875
—_— —_ —_— — = — —_— — -— 40°40 100 | 218 _— —_ —_ 1876
51°40 124 | 104] — — — — — — | 4952 124 | 247 | 5140 124 | 147 1877
31°40 0| — S — -— - - — | s3-80 91| 208 | 208°20 o 1w 1878
38°80 90| — — — — | 335 00 | 108 | 8057 90 | 220| 35900 00 144 1879
38°20 01| — | 38093 91| — | 3350 01| 156 | 8162 o1 | 187 | 20°20 il = 1880
8820 107 | — | 38°90 107 | 125 | 40°08 107 | 185 | 45°08 107 | 211 | 81°40 107 = 187 1881
5180 118 | 120 | 41°40 118 | 164 | 47-25 118 | 200 | 45-80, 118 | 244 | 43°00 118 | 171 1882
4330 106 , 100 | 38°41 108 | 152 | 43°21 106 | 208 | 20-51 106 | 205 ) 8460 me‘ 180 1883
10+ 60 105 | 107 | 31°40 105 | 120 | 4568 105 | 108 | 4124 105 | 212 | 80200 108 | 185 1384
40°00 g6 | — | 81716 85 | 147 | 8199 85 | 195 | 35°74 85 | 101 ]| 20°80 5| 107 1885
42°30 110 [ — | 87°45 110 | 152 | 40°88 10 | 208 4720 110 | 218 | 3550 mo ! — 1888
2050 73! — | o1°64 73 | 117 | 81°82 78 | 178| 2502 73| 165 | 18'90 b 1 - 1887
— — \ — | st00 05| 118| ars1 o5 | 188 | 3758 95| 177 | 2035 95 112 1888
4470 00| — 3577 00 | 142 ] 40700 90 | 107 3277 99 | 173 | 2320 0 - m'n
4080 06| 108| 81°05 o6 | 152 | B8e-23 06 | 208| 8360 06| 204| 23°05 ou‘ 114 1890
— —_ = | 2074 04| 143 33'15 94 | 107| 40-38 04| 188 — — ] 1891
4120 98 | 147 28°24 08 | 143 36°03 08 | — | 3817 98| 201| — - | - 1852
3302 s0| 151 2550 go| 155| s700| so| 22| — | — | =] =] - | - 1893
18' 04 g7 | 181 | 37°40 o7 | 187 | 8421 o7 | 214| — — — | 2890 n'.'li 139 1894
42°10 00 | 163 | 93°46 06 | 188 | 8710 06| 210 — e — | 2870 86 | 1831 1895
4033 08 | 101| 32'26 08| 187 | 3748 98| 218} — — = | 2ru 8 140 1896
4805 105 | 182 | 35743 105 | 187 | 83-40 105 | 220 — — — | 2085 105 | 135 1897
4308 p5 | 172 | 82702 85 | 173 | 89°34 95| 228| — -_ — | 2588 95 130 1898
4087 104 | 104 | 34°56 04| 47| — — - - - — | s0re1 104 186 1809
40°19 114 | 103 | 87°28 114 | 174 | 45709 14| 2] — —_ — | 8231 114 152 1800
40°00 po | 138 | s0°97 00 | 151} 89-18 99 | 27| — —_ — | 23845 99 | 134 1801
5022 08| 154| 35°40 08 | 175 | 35-82 o8 | 221| — - — | 3102 g8 149 1802
00°12 120 — | 4922 120 | 105 | 45758 120 251 — — — | 3553 120 187 1903
prope 00| — 3170 08| — - | = —_ —_ —_ — | 2604 | —~ 1904
118040 og04 | — [si2-10| 2479 | — Josae40 | 2378 | — | 808'T1 2209 148-18) 76798 | 2521 = — | Total.
{
s | 1006 | — | ss-e0| oois| — | s8as| w000 — as-uvi po-06 | 200 | s0°72 100'84: — A{iﬂ-‘i‘?&wl
1 i
wn| — |—jow] = l=]|wn| —|—Jun| - - ’331.' = | = mgi-?a;er.ue
- Leondinued.
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TABLE

BANN AND LOUGH

Determination of the probable true Average Rainfall at 43 Stations based
which extend from 1865 to 1904,

' No. 20. ¥o. 21. No. 22, No. 23, No. 24,
e i e e
Year. f
Abo&a Entf'zau’ A‘bu?aagga‘?’SM' Aboga&g}&;l'lﬂﬁ’ Abu]\lrgl léf.’ 29¢ Abul\fglﬂﬁm' 12
Above Ground, 2 Above Ground, * Above Ground, 1 Abave (iround, 17 Above Grouwd, 17 6
| - [ a [ : |
Inches. | Ratlo. | Days.| Inches. | Ratio. |Days. | Inches. | Ratio. | Days. | Inches. | Ratio. | Days. | Inches. | Ratio. { Days.
1865 - — P - = == = = = - - - | - |-
1866 e - i = = — - - - - - a0 - -
1867 = = & - = = == == T = - - - ‘ - =
1868 — — = == - == il - - - - =T == -
1869 - - - & = — = =] = = - - - - =
1870 — - — = - = = = - - = i - | -
1871 — — - —~- - e - — — — — — - | - ...
1872 s —_ =] = — | — | 4670|136 222 — - =] =1 = | =
1873 —_ _ —_ —_ — — 31'04 80| 178 — — = = ! o —
1874 — — o — =5 — | 30-03 97| 170 — — — — | - —
1875 oo = -— —_ —_ _ 33°68 98 | 172 — —_ - —_— —_— —
o
1876 — — — | 4880 109 | 208 | 88°88 00| 174 | 4475 00 | w8 — 0 — =
1877 | - | = — | 87 124 | 220 ) 41-68 124 | 229 | 49-78 124 | 210 | 7arso 124 | 206
1878 - I - | =1 o0 01| — | s000s 01| 175 80-84 o1 | 155 | 4513 1 01| 108
1879 — = = 30°66 99 | — 3560 90 | 182 | 36-03 90 | 167} b8-21 | 00| 174
1880 - ’ — | — | e 91| 173 3041 91| 157 31°18 91 | 141 40°19 ! 91| 160
1881 - | = | =1 sor 107 | 211 | 36-49 107 | 201| 41-33 107 | 143 | 5860 | 107 | 179
1882 39'22 118 | 261 47-30 118 | 267 | 30°50 118 | 219 | d44-23 118 | 168 | 59'25 | 118 | 239
1283 31'53 108‘ 208 | 40°5% 106 | 230 | 31-82 106 | 176 ]| 86°069 106 | 130 | 65606 | 106 | 216
1884 32°50 105 | 207 | 30-66 05 | — 32°51 105 | 105 | 33°32 105 | 141 | 5142 ! 106 | 102
1885 28-19 85| 105| 32'78 85| 214] 26-81 85 | 172 | 28°41 85 | 122] 45-24 83 | 166
1886 35°74 110 | 228 | 40°21 110 | 223 | 34-04 110 | 210 | 80°65 110 | 152 | 657'00 110 | 282
1887 21-04 73, 106 | 2504 73 | 181 | 21-12 ¥3 | 166 28-27 78| 118 81-01 73| 108
1888 29-47 95| 191 3415 05| 200 — — | — | 87 95 120 | 4034 05| 185
1889 32-06 99 | 194) 34'51 99 | 205 —_ —_ — 4103 99 | 130 | 4035 90 | 108
1890 2725 96 | 198 85°84 96 | 214] 3154 06 | 194 | 36°95 06 | 122 ] 40°13 00 | 106
1881 28°54 94 196 ] 3889 94| 107 30'23 04 | 168 | 40°80 94 | 110 | b66°'66 04| 171
1892 28°13 98! 202§ 87-00 98 | 194 | 28°'38 98 | 168 | 36°76 98 | 106 ] 438-48 08 | 102
1883 2341 auj 102} 35-04 80| 218 22772 80 | — 28°62 80 | — 38°50 80 | 186
1894 2900 97 . 214| 3798 97 | 245 — == — | 87182 7| — | 6146 07 | 200
1895 | 29-28 88 | 196 | 32-00 96 | 2oz | — _— — | ses2 96 | 100 | 3880 | 0o | 17
S et e i B e Il I Bl e R Y A
s e ol i : — - — - - ts‘m 105 | 221 — o e
1899 29°58 104.I | — | i | £ _ 0 g b o = - _
1800 3372 1141: 187 — - _ _ i s e Bt N y -
T e I o B I, e —_ —_ — — 43:10 114 | 219 —_ — —
o A e ) — = i — — | 3002 20 | 202 — == s
o i | e P — — — — — | 8805 98| 200] — e i
1ot i 27-79§ Sl = g = 5 - &= — 40°24 120 | 241 — — —
1 ! - — — — — | 3813 0| —| — _ o
i
Total, .. @s84-18 \ 2281 | — 80128 | 2071 | 8811 | 653-88 2006 | 3527 |1102-29 2002 | — l1002-55 1088 ‘ P
— |
e | g ; |
[ l | T ) o) me) se0 | 100m0 | 18| ssen | s00-0rd 50-:3' gs-mf 187
| ey SN t
= .. O S N 5 I ]
. I 6| — — | 32'58 | == -— T | — | == 5110 l L ! Je
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No. 1.—continued.

NEAGH DRAINAGE.

23

on the recorded observations at Banbridge, Armagh, Garvagh, and Belfast
or over a period of 40 years—continued, ’

. Nt.;] 215. No. 26, No. 27. No. 28. No. 29

ronghshane Mo,

(Qulle). (D :ug_?- {ﬁe;,rl?géllgsg- (Bann Beservai) (Aritees ow )
Abovo. Soa," 800 Abave Sea 50 .. Elegts, Heights, e
Above Ground, 17 Above Ground, 6 ﬁ?&é"’am’tﬁ% A‘}ﬁ-‘f,‘q - Abova Elga, 1017,

s round, 1 Above Ground, 1
Inelies. | Ratio. | Days. | Inches. | Ratio. | Days. | Inches. | Ratio. Daye. | Inches. | Ratio. | Days. Inp_]m.‘ Ratio. , Days.
= | e Jealll s - | = - - | — szl w1| — | — = ] o
P *| — — o s — . o —_ _ 54-60 102 | 155 = s — 1866
= F=i=y = - =1 - — | — | w20 108| 10| — U 1887
L R - | =1 - — | = | 30 98| 100 — _ = —
— N =l = = = - | — | 2800 95| 102| — - | - 1868
- 1 ==k = = [T = S el [Ee 8 e5| — - | = 1870
- - | =] = - =1 - — | — | 00 o4 | 10| — ORI -
- - | =] - - | =1 = — | — | sr20| 138 me| — I 1872
= i S = = — = s = 81°20 89 87| — — i —_ 1073
e - - — — e — i — — 85'50 i — —_ : — 1874
. = i =ik _ S -0 (. ! — | =] wxen P S SR Y 1878
- SU| (PU{ —|=1 =] = |—|®m0n| w -] -~ | - ‘ - 1876
- — | = | srr 124 | 21| — — | — | s#10| 194 | 107| 4275 | 124 e30 1877
= — | — | 2958 01| 18| — — | — ] 8190 o1| — | s5-78 | 91, 228 1878
- — | — | so00 990 | 165 | 81-54 00| — | s0-80 | — | sss6, o0 22 1579
= — | = | 2064 o1 | 185 | 20-04 o1 | 185 | sa-s0 o1 — | as-08 o1 | 204 1280
— — | — | es48| 107| 188| 27708| 107 168| ses0| 107 | — | sse0| 07| 218 1881
67° 60 | 118 ‘ 208 70| 8| 102 se-7e! 18| 102 5320 18| 12| 435 18 { 232 1822
— | — | —|osss| 06| wof ses2f 08| 0| — | — | — | sz 105', 209 1383
5113 105 | 207| 8674 ! 20| — | saaet 05| ws| — | — | — | sres! 105 o 1884
e — l — | 287 86| 108) 2667 86| — | .— | — | — | sros! 85| 204 1885
84-07 \ 10| 2| — — 1= aw-ee! 1mo| 18| — 'f — i — | sree! 10! 26 1838
9874 | 73| 219 2835 18| — | 28s2| 73| 18] — | — | — | 2540 73| 168 1887
41°0¢ | 05| 245 3504 95 | 175 | 30°21 | | ms|] — | — | =] sl o | 198 1888
a7 | w0 ‘ 245 | 3730 0| — | 9846 00| 12| — ! - ! — | sers2 oo s 1889
&6z 00 ’ 242 | 3688 8| — | sl oo 15| — l — | — | e 0el 20 1890
sasz | o4l oas| so-ee o4 | 147 | 3615 | 0| 7| — | — | — | 80! ey os 1891
4418 o8 | so0| 8780 | o8| 16 se1s| e8 g - | 1‘ — | sss2 95 107 1802
- — = | ws| e — 27-24i so| 187 — — | — | e 80; 202 1803
a1r03 | o7 | %28 | 86 07 | 104 sase)  or| e — e 1804
3600 o0 | 197 | 8214 98 | 100§ 30°60 | po| 1] — SR RS = b s a 1895
43-77! pa | 2| — - - - - — = - = | - s = 1896
4006 | 05| 214] — - | =1 - = | =1 = R = 4= 1807
4320 | 05 | 42| — - | -1 - - =1 — N = = = 1348
40° 58 104 | 218] — - - — - - = — = = = = L
40°83 124 | 22| — - =1 - = il et Sl e Lo
ar0| oo 287| — - | =1 - - =] - il S e - f= 1801
44-88 | 98| 5] — -— p— = - = &= - 1= = - o L
G388 120 | 208 — — ~ L = — = o B N e - 1803
80-21 | — | — - |-t =1 -{-1- - =1 - - = 1904
850-35 | 2020 | — |505°65 | 1754 | 2208 | 53776 | 1040 | 2410 | 786-80 | 1833 | 1103 | 012:05 1671 | 3575 | Total
il & | v | 21| s soves | e swon | owan| mo| At
42-07 | 10100 | — | saon| o7-44| 170 | 188 | o700 | 161 ) 4871 10183 | I ! H
- ———
i ' | . Probahle true -

a2-58| — — | 33e8| — — | 2ve1 [ == — | 22| — | = | W — = Average.

S—— A [eontinued.
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TABLE

BANN AND LOUGH

Determination of the probable true Average Rainfall at 43 Stations based
which extend from 1865 to 1904,

No. 0. No. 31. No. 82, No. 83. No. 34.
_— Deinamas: (Rockaorry. A, S TR
Abogﬁi’sléi' 50° Am‘l«ie'. ef 2907 Abuvxeﬂigyf'zsr .\buiﬂgg“.".soo' Am%"'ﬂ:ﬁ?ms
Above Ground, 1' 5° Above Ground, 1’ Above Ground, 4 8° Above Cround, 1" 47 Above Oround, 17
f 1 = i I —
Inehes. | Ratio. | Days. | Inches. | Ratio. ;Dnys. Inches. | Ratio. | Days.| Inches. | Ratio. | Days. | Inches. | Ratio. Days
1865 = -5 - | = = b o = = = s - = s ss
1866 s = =1 = S| A =0 — - sis = i = —
1867 - s = - — | = = = = - = - - it =
1868 _ —_ — — — S s —— — — —-— — - = —
1869 s - i - - 2= = = =8 — S = e = —
1870 = = J=l = N (N v B ¥ s = | =1 = - ; _
1§12l — — — — — et - e p— — — — o — -—
1872 = = sl o - = e - - = s = - == -
1873 - s e = = — _ — — — - . — i —
1874 - - - — — — | 85w 07| 208 — _ _— — — —
, 18 - — = | s=mn o8 | 207 | 4025 98| 18| — - — - — —_
1878 — - [ — | srs6 109 | 201 | £0-48 100 | 7| — — - — - —
1871 — 0 = | = e | se] amr| 1z s — - fras | o = I =
1878 - I' — 0 =] s 91| 192| 33°m 01| 108§ — - - - —_ —
1878 = = | =] &a il uwn| ol -] — | = | =] = - =
1880 | — po= | - 3065 | 91| 101 | 33°28 g1 3] — — — —_ - —
1831 i T | — | — | e8| 107] 185| ss-20 07 | 178 | — — — - - | =
1882 | — | = | =] e us|so| wa| uns| w| — = o=l e - | -
1883 b= = | =] 2 l 0] ) = b o fo ] o= e el s — .
i — = D= as! 15| ) ssr0] 08| — | — - | =1 - - | =
1885 ~ ‘ — =] ws e 1| 200 85| — - - - _ — —
1838 = = : ~ | 33| 10| oo | 39008 10| — — — - - - —
1887 I — | = | = s200| 7sl 02| — — - - = | — = = ~—
1288 — = f=F 10 o — =1 - — § o = e
1888 b e il = e 120 < S (e = i 08 | = = [t
1200 s e o] — | = | =] = — =] eo] el ol - I = : =
1881 33°69 o, | — | — | — = — | =1 w05 ] o4 | 152 — | — ! —
1882 3603 88 200f — = 1 =E = 1 - 1 — | eas! 98t 15| — | — —
1693 33°00 & oas| — A = e P = 1 ~ . — § i9is | oy [
1834 33751 ‘ 8 il — - | = e l - — | 4856 97 | 211 30°80 i 67 i 210
1885 3560 98 a3 — | =] = | = | — {5100 oo i 104 2042 gg! 180
1806 3700 @ i — sz f sl — o 44706 | nsl 198 | 3017 08| 103
1897 sTe9| 105, se2| — | _ | _ — i = — | 4228 | 105 | 203 | 35727 106 | 105
1898 35746 95 20| — i [ - — A — | 2| osl 223 | 29-47 05 | 187
1800 U R U 1Y - - =] - l — =1 = } — | — | 8188 104 ] 102
L e +0°75 14 2.8 ) — — : =1 = 1 o= — | ! 1 i — | sess|  114] 2m
1801 8792 e 27| — — gl o § s Foed ooml 00 l — | 20| 00| 184
1902 36700 68 | ey = | == i = — 1| _ e 37-“5 98 | — | so-ms es | 210
1003 18-90 s ess| — — =} =] = j = 8610 | 120 — | 4814 120 | 234
1904 86°33 w — | — — =1 = = | =] %] e —1{ n 0| —
| EE | | 1
Total, .. 561708 1400 .« — l453-60 1318 | o570 f 335-57 | ga3¢ | 1482 | 54847 ; 1806 ¢ — |ssa50| 1200 : —
1 |
i | v oo .. |
ge, .. 8741 o083, — | 35-37 | 10103 {108 ) 98:30 10288 | 185 | 42:04 | 100°48 . — | svsr 10017 =
Probable true [ l i | d i
.Average, .. | 3T'BB, — | — :u-n-[ — I — | /3| — i —_ u-ssi -— —_ :1-ui — —
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No. 1.—continued.

NEAGH DRAINAGE.

25

on the recorded observations at Banbridge, Armagh, Garvagh and Belfast,
or over a period of 40 years—continued.

No. 85.
Rich HIIL

Helghts,
Above Bea,

Above Ground, 3

9

No. 86.
Nowtownards.
Helghtas,

Abova Sen, 10
Above Ground, 1’ 7"

No. 87.
Rathiryland.

Heights,
Above gen., 500"
Above Ground, 1’

No. 38,
Flurrybridge.

Heights,
Above Eau.. 340’
Above Ground, 1’

No. 39.
White Abbey
(Abbeyville).

Abova gSea 83"
Above Ground 1 9

Year.

Inches. | Ratio.

8001
23-74
88+01
8068
81+88
85" 41
82- 80
8368
8441
27-80

08
BO
07
08
28
106
06
104
114
99

Days.

]
218

Inches. | Ratio.

Days.

82:14
89-77
8748
2028
86-46
28-87
35679
85-28
81-79
81'04

28
108
124

a1

29

21
107
118
108
106

171
163
177
151
178

163
148
149
178
33°29

110 | 150

Inches. | Ratlo. |Days.

42° 60 116
26°82
36-23
30" 89
87° 57
40-33
37" 54
31'38

115

124
145
101
117

108

Inches. | Ratio. |Days.

44-12
3585
42°70
49-38
40° 04
85-79
29-24

163
139
158

99
01
107
118
106
105
85
110

181
1538
188

4318 187

812-62 980

a1-28 | 08-60

871°18 | 1158 | 1867

282° 76 826 | 718

83°74 | 10627 | 152

85-34 | 10825 | 120

3170

32°06

+34-23

32010 821 | 1318

40-01 | 102:63 | 165

Inches. | Ratio. | Days.

8549 88
106
124
91
89

3

186
168
214
199
196
180

41'93
44°47
34°57
85'64
30°41

1865
1868
1867
1868
1889
1870
1871
1872
1873
1874
1875
1876
1877
1878
1878
1880
1881
1882
1883
1884
1885
1886
1887
1888
1888
1880
1891
1882
1893
1804
1885
1896
1897
1898
1809
19800
1801
1802
1903
1804

Total.

Arithmetical
Average,

l
|
1
1

38-98

Probable trme
Average.

[continued.
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TABLE No. 1-—contii1ued.
BANN AND LOUGH NEAGH DRAINAGE.

Determination of the probable true Average Rainfall at 43 Stations based on the recorded
observations at Banbridge, Armagh, @arvugh, and Belfast, which extend from 1865 to
1904, or over a period of 40 years—continued.

No. 40, No. 4L No. 42. No. 43.
) - Caledon Glebe. Hilltown. (Cn%%muzh). [Th?lé?ﬁ:% ..
Above o157 Above Sea 4507 Above Sea, & Above Boar" 2407
Above Ground, 1 Above Ground, 1’ Above Ground, 17 Above Ground, 1’
Inches. | Ratio. |Days. | Inches. | Ratio. Days. | Inches. | Ratlo. | Days. | Inches. | Ratio. | Days.
- 1886 - o — i e - - = el - —_ —
18688 = e — _ — e o — - - s —
1867 — i = = = L _ ol - == - =
18688 =5 e — _— _ — - = = — o —
1869 — i i = - . — —- — == — =
1870 =5 S . - - = = — — . =
1871 — - = s By — — _— — — = -—
1872 g — = . =y - — = — — P =
1873 — - = = _ _ _ _ - _ o -
1874 == . - i s — — == — . P —
1875 — - — | 4805 98 | 100| 4220 98| 188 33-62 pa | 184
1878 35-48 109| 284 | 33-16 100{ 180 | 5172 100 | 185 3814 100 | 209
1877 | 8522 124 l 264 | 53-08 124 189| — - == = == =
1878 29-98 01| 21| 8177 81| 148 | d4-54 91| 102 381°46 01| 104
1879 20°89 90| — | we 99| 100 sar7e 99| 1| — - | =
1880 20-08 81| 180 — = — | 8781 91| 170 - - -—
1881 — i = = _ _ _ _ _ - - -
1882 = B - — - . - - - N
1883 s s o = _ _ _ B - _ - e
1884 = = | — - . - = B : _
1885 — o - = _ _ . B - B
1888 =2 —_ _ _ _ " B B B B B
1887 — o = — - B B B B B B
1888 - . . = _ B - B B B B B
1889 - s e =y B e B B B B B
1890 = s g I _ B - B - N . - N
1891 - L - - : = - - B B - -
1802 = = - b _ - - - - - N s
1893 o - = e 3 B - - - - - N
1894 S oy _ _ B - - i - - ol -
1885 — _ — i = - . = o - - -
1888 = A " i - - - - - = - o
1887 = s — - 5 S - u =) = R -
1888 s = _ _ B - - - - - s -
1899 = —ded T TELT B S aba il b
1800 T = - . B % - - - i i, -
1801 — - - - B - iy - T - = i
1802 o = 4 2l N S s i N i
1903 = — -1 _ : i S TEru -1
1904 o sl V! (B _ : B T E T ey =
Total, .. 1180111 514 | 899 [ 20752 | o1 g7 | o1se0s | 488 | 024 | 10822 20| ser
g ——all [, i
235 | 45°50 | 10520 | 175 | 4s-02| o780 185] se-a 00-38 | 108
verage, sl-1s]| — — | 87| — — | wo| — — | seae| — _

ALEX. R. BINNIE,
Pres. Inst. C.E.
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MONTHLY RAINFALLS OF 7 INCHES OR MORE.

BANN AND LOUGH NEAGH DRAINAGE.

27

TABLE No. 2.

Year, Month, Antrim 13, G?E'Shuf:f;ifu R;g;ggg;‘:%l_ Ballymenad | Stewarte- | grmagh o,
1870 | October, 7-60 — — - a .
1872 | December, . — — — - . =
1876 | January, — 1778 — .- — "
» | September,.| — 11+60 e = _ _
» | October, - 12:25 - — . —
53 November, . e 9-30 | - — — =
1876 | December, . — 19-05 7:31 — — =
i February, . — 750 — — - _
5 August, —_ 782 s - Ca —
" September, . —_ 872 — — — P
5 October, —_ 915 e i o _
45 Movember, . — 11-37 — —_ —_ =
1877 | January, 742 16-15 — — o— ——
» April, — 1010 — - s _
- Qctober, — 7-00 - — - - =
% November, . —_ 10-00 — ‘ —_ — _—
o December, . s 8:50 - 1 = = =
1880 | July, . 7:00 s ) e == - _
1882 | November, . T-64 - — | — — =
1890 | November, . 9-58 — — 1010 759 —
2 December, . — — — - == —
1892 | August, — — - — — 704
1894 | October, - — — — — ==
1895 | October, - — — —_ - L
1896 | July, . - ~ .t = = 726 7-09
1897 | June, . — — l - — m "o
1899 | December, .| — = | = [ = — ‘ =
1903 | October; - o= ; VR - . -
I D2
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TABLE No. 8.

BANN AND LOUGH NEAGH DRAINAGE.

CONSECUTIVE MONTHS WITH 10 INCHES, OR MORE, RAIN.

Year. 1 Months. g
:
Average AnnualFall, | 38-57
1866 | Nov.—Dec.| 10-39
1870 | Sept.~Oct. | 1060
1872 | Sept.~Oct. | 10-90

= Oct.~Nov. | 10-07

1873 | July-Ang.! —
1876-77 | Dec—Jan. | —
1879 |JuneJuly, —

r July-Aug. | —
1880 |JuneJuly| —
1882 [June-July| —

5i July-Auz. | =

. Oct.~Nov, | —

% Nov.—Dec. | —

1882-83 | Dec.-Jan. | — |
1883 |Jan.-Feb. | —

- Aug.—Sept.| —
1885 |Sept.~Oect. |
1886 | Oct.~Nov.| —

5 Nov.-Dec.| —
1888 |June-July| —

= July-Aug.| —
1889 | July-Aug.| —

5 Ang.-Sept.| — |
1890 |Oct.-Nov. | —

n Nov.-Dec.! —
1895 | July-Aug.| —
1896 | JoneJuly| —

»  (July-Ang.|
1801 | Oect-Nov. | __

1902 | Oct-Nov. |

» Nov.-Dec.| __

1902-03 | Dec.—Jan. |
1003 |Jan.-Febk. | __

» |July-Ang.| _

» Sept~Oct. | __

Armarh Observa-
tory, 2.

g
of T -
7 I el & , 1t
g_%‘ g :- Year. Months, %é
B d ;
= EE g 156
‘AENERE. 8
40476 — | 3674 3936
— — i — 1875 | Jan.~Feb. |19-66
- 52 - - 3 May—June [10-50
| N 5 June-July | 12:25
—_ — — — 0 July-Aug. | 11-86
]6-_89 - T | — " Aug.—Sept. | 1746
j 10-29 . — s 3 Sept.—Oct. 2385
I = — - " Oct.—Nov. |21-55
i 1;2; :g:g - = - Nov.—Dec. | 14:05
| s =
i — | 10:61| — —
WA 10881 — | — ] 1or8 | San s (1950
1021 — - -
1008 __ . . i Feb.-Mar. | 10°13
10-84| 12.00| — —_ o Aug.—8ept. | 16-54
i 12:2 R i Sept.-Oct. , 1787
— | 1188 — - ” Oct.—Nov. [20:52
— | 1067 — — % Nov.—Dec. | 3042
- 1019 — —_
— | 1146 1077 —
— [11:89) — — | 1876-77 | Dec.—Jan. | 8520
1295 12-72| — —
i 12 ;2 » | Jan.—Feb. 1875
e _ _ e » Mar,-April | 14:00
10445 | 11-06| — — s April-May | 16-60
1-0___09 i Rl B e May—June ;1065
11-48| — 10445 | 10-14 " June-July 10°15
— — — - P July-Aug, [11-50
1043! — | 10- —
oo g » | Sept—Oct. [ 1075
e — | 1089 — 5 Oct.—Nov. |17-00
1020 — — | 10-76 i Nov.-Dec. | 18:50
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TABLE No. 4.

BANN AND LOUGH NEAGH DRAINAGE.

SHOWING DAILY RAINFALL OF 1 INCH AND MORE.

o TEEHAE
2 |E | # |39 12|83
b d | § g % a 3|8l é
od @ E =] g' Eg E e E o
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