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9, Great George Street, 

Westminster, S.W., 

16th January, 1906. 

To HIS EXCELLENCY THE LoRn LIEUTENANT OF IRELAND. 

BANN AND LOUGK NEAGK DRAINAGE. 

(l).-INTRODUCTION. 

MAY IT PLEASE YOUR EXCELLENCY, 

In obedience to the instructions of the Irish Government conveyed to 
me by letter of the 25th April, 1 905, 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 116th September, 1905, to a thorough investigation of all 
the circumstances of the case, in which I had the use of a steam launch, 
obtamed through the kindness of J. R. Wilson, Esq., of Ennismore. 

Dy this means I was able to visit in detail ahnost every part of Lough 
Neagh, including, among other places, Ballyronan, Newport Treoch, 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 thatllace. 

I ha the good fortune to meet and confer with members of the Bann 
Drainage Conference Committee, who represeot 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 tbe good fortune to be able to"study tbe effects of the beavy rain
storm of tbe 25tb and 26tb August, 1905, botb as regards flooding at 
P ortadown, the rise of Lough Neagb, and tbe discbarge of flood- water 
down tbe Lower Bann. 

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

The general result of my investigations convince me that tbe · wbole 
question is much more difficult and complicated than a first view would 
lead one to assume; this to a large extent arises not so mucb from engineer
ing difficulties as from the conflicting interests involved, as there have to 
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be taken into account not only the flooded lands, but tbe considerable 
naviaation now carried on between the Lagan Canal and the vanous 
points above noted on the shores of Lough Neagh, while on the Lower Bann 
from Toome to the Cutts ot' 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. M,w
Mahon in his report of 1845. 

As to the damage caused by floods on the shore~ of Lough Neagh, the 
opinions expressed to me were of a so:mewbat varyIng c~1aracter. Wl~lle 
there appeared to be a consensus of oplllion that large WInter floods, whICh 
submerged the land for sOllle months, were the principal cause of com
plaint, some deSIred that all floods should be entIrely prevented, wlnle 
many others expressed the opinion that pal"!i,,'] flooding, 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 smrnner level of Lough Neagh should not be reduced, and I was much 
impressed by the considerable traffic which passes from Belfast t hrough 
the Lagan Canal to Portadowll, May, Coal I sland, 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 soine weekS .previol!.s to. that rains0rm ~he lake had been 

below the sunnner level, and I heard of complaints bemg made on this 
account, but the flooding caused on this occasion was no more than might 
he expected as due to a similar rainfall in any flat area in Engl!md or 
Scotland, and soon passed off into the lake. 

I should remark that ihe 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 conside~i,:,g this question the first matter that engages attent ion is 
the area dramIng Into Lough Neagh and into the Lower Bann between 
Toome. and the Cutts of Colerame. 
,r' have carefully inquired into this subject and compared the estimate 

(JI 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 beheve that the figures given in the Table below are as accurate as th~ 
CIrcumstances of the case permit :_ 

- Per cent... of 
~Squ .. re Mile$. Acrell, total .rea.. Square F eel;. 

~ 

- -
Draining 'into Lough N es.gb, ... '79 1,749 1,119,360 48,759,321,600 

~ of Lough Neagh, - .. ' -Q7 . IH 96,640 4-,209,.638,400 
1----'-

~ota.l to Toome, ... '86 1,900 1,216,000 52,968,960,000 . 
Toome to-Portna, . ... ~ . '06' 134 85,760 3,730,705,600 
Portna to the Cutta, ... ·O~ 182 116,480 5,073,868,800 . 

~ , ' , 
~~ , .. . 2,21~ 1,418,240 .61,778,534.400 

. . 
o~ • . " - ... ~ .. 
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It will be noticed that the total area draining down to the Cutts of 
Colerame IS 2,216 square miles. 

Trus, 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 fo~m the sources of the river :Main, running up to altitudes of 1,325 
feet at Sheve 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 als?, at the head of the Six-Mile-Water, we find Ballyfore 

HIll 731, C,:rn 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 S?uth-east the drainage area of the Upper Bann runs 
up to oonslderable alhtudes 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 ahout 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 
head waters of the Ballindery and Moyola Rivers it rises to 1,261 at 
Gughtmore, 1,851 at Carnanelly, to 2,070 at Mullagbaneany, 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 ahove what is called 
the stunmer level of the lake. 

These circumstances lead to the floodina of the low areas near the mouths 
of the rivers entering the lake, partieularfy 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, b esides 
which the large area of Lough Neagh, 151 square mlles, also modIfies the 
intcnsity of flood discharge down the Lower Bann. 

(3).-RAINFALL. 

In estimating the flood discha~ge down the Lower Ballll: I ~d that the 
flow at Toome Weir is so comphcated partly by the pecullar d,shed form 
of the weir, the amount of water that passes by leakage through It, and 
owing to the fact that it bCC?mes dr0:wned out .when n:'0re than about 
160,000 c. ft. per min. are passmg over It, that lt IS unrehable as a means 
of gauging floods . . . . . . . . 

The weir at Portna also, owmg to lts pecnllar shape, lS open to dlffi
cllities and I find that various estimates of its discharge at diJIerent depths 
have n;,.n made. Consequently, to form so~e idea of the .pro.bable flood 
water to be dealt with, careful study of the rainfall of the distnct beoomes 
necessary. .. . . 

For this purpose I have mv~tlgated the ram.fall at forty-three statlOns 
either in or immediately oontiguous to the dramage area of the Bann as 
given in Table No. 1. , . . . 

To establish a standard, I have abstracted from Symons Bntish R.am
fan the lana records which have been kept for forty years at (1) Banbndge 
(Milltown),b (2) Armagh .observatory, (3) Garvagh, (4) Queen's College, 
Belfast. 

A2 
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These four records are unbroken over the whole period excepting 1883 at 
Garva"h, and in 1902 at Belfast, values for which have been mterpolatcd 
from the ratios of the other three stations. . 

Each year in each case has been reduced to a ratio of the mean, and f~r 
the purpose of examining the other records and red~ICmg them from theIr 
arithmetical to probable mean falls, the average ratlOs of (1), (2), (3), and 
(4) have been taken. 

From these avera"e ratios it will be seen that the wettest year was 1872, 
rising to 36 per cent. above the average, with 224 wet da~s in the year, but 
in the cases of No. 1 Banbridge and No.3 Garvagh .t w.1I be notICed that 
the rainfall was 48 and 40 per cent. above the avera,ge, with 239 and 238 
wet days respectively. But it is necessary to take mto account not only 
the wettest, but the two consecutive wettest years in the record; these 
appear to be 1876-77, when it was 161 per cent. above the average, and 
1871 and 1872, when it was 15 per ccnt. above the average, 

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

The driest year on tbe 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 lIt 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. !. 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 37'7 
at (No. 30) Ballymoney, to 39'3 at the long-established statiou at (No.3) 
Garvagh. 

Near the margin of the lake at Antrim (No. 13) it amounts to 31'9, but ill 
the basin of the Maine at Ballymena (No. 12) it runs up to 40'8, and at 
Broughshane (No. 25) to 42'5. 

At Crumlin (No, 43), near the lake, it is 34'6; at Aghalee (No. 22), near 
Lur!5an,.t.s 32'6; at Lurgan (No. 20) it is 30 inches. In the Upper Bann 
dramage 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 
(H.lltown) .t !lses to 43'7, and the average of the stations 15 and 28 at 
Lough I sland Reavy give 43'2, showing heavier rainfall as We approach the 
Mourne Mountams. 

In the flat area of the valley of the Blackwater it varies from 31'2, 
Caledon Glebe (No. 40), and 31'8 (No.2) Armagh, up to 38'7 (No. 21) Dun
gannon. 

In the Ballinderry area No, 11 (Stewartstown) it is 36'8 and at Ardtree 
Rectory (No. 29) it is 36'7, ' 

From these forty-three scattered gauges, taking the whole table we may 
say that the average of the district would work out at about 36'4, but we 
have seen m the case of, th~ M,ain,e and the Upper Bann that wherever the 
statlOmrappraach the hills, the ramfall.s almost Cert ain to exceed 40 inches per annum. 

aI '):'0 fev,; some idea of what amount ~f rainf~ll may be expected at great 
t.t,;, es, I Ii~v"- been favoured by J. Smyth, Esq" of Milltown with the 

gauges taken m the years 1875 to 1877 at Foffanny on Butter Mountain, 
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above Lough Island Reavy Reservoir, at an altitude of 920 feet above Ord. 
nance datum, The results are given below.:-

Year, 

1875 
1876 
1877 

IU.~1l. 

83'86 
82'68 ' 
84-15 

Ratto from Table 1. 
98 

109 
124 

Average, 83'56 110 

, Reduciug this ave!age fall by 10 per cent" we arrive at a Erobable rain. 
fall at tins altItude m the Mourne Mountains of practically 75'6 inches, 

It WIll be notIced from what I have said above, that the average of the 
two years 1876.77, were the wettest on record, but allowance has been made 
for tlus by averagmg the three together, 

,A gcneral review, therefore, of the meteorological conditions of the dis. 
tnct to b? dealt WIth leads us to a conclusion that the greater portion of 
the area IS sll.bJect to a ~amfall of 30 to 38 inches per annum, running up 
':1 some cases neal' the hIlls to over 40 mehes, and that although this rain
£!til cannot be deemed excessive, yet, considering its amount it is very 
evenly distributed on the average over the wholelear; consequ~ntly result
mg m a more 01: less saturated state o! the g~oun at all times, which tends 
much to the dIscharge of heavy rams WhICh may occur at exceptionJ.! 
perIOds, 

We now have to consider what is the probable monthly rainfall to be 
dealt with, 

Table No.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 
m the month occurrIllg at AntrIm (No, 13) on five occasions, varying from 
7 up to 9'58 inches; at Monaghan (No, 31) on one occasion 7'31 inches; 
Ballymena (No, 12) on one occasion 10'10 inches; Stewartstown (No. 29) 
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 area durin(i the past thirty-five years we find that 
they avcrage at the rate of 7'78 inches per month, 

Of conrse in this calculation we are nnable, excepting in the case of the 
Upper Bann abont Castlewellan, to calculate 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 FoffaD,V there were 
fifteen months during which the monthly rainfall varied from 7 up to 19'05 
inches per month, and averaged during tbe fifteen months of the record 
11'08 inches, Consequently I think we should be only llrudent in assunIing 
that a rainfall of 8 inches may occur within the dramage area within a 
period of one month, 

A rcference to Table No, 3 will also show that quantities exceeding 10 
and running np to as much as 13 inches may fall in two consec,ntive months, 

Here, again, from the Castlewellan (Foffany Gauge) dUrIng the years 
1875-76·77 there were twenty-four occasions on WbI?h tbe fall of two con· 
secutive months range from 10'13 up to 35'20 mches m, say, SIxty days, and 
the average of the twenty· four cases given amonnts to 16'76" . 

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

Such a rainfall would so saturate the ground, espeCially III the low-Iymg 
portions of the drainage area, as to render floods due to tbe entire discharge 
of any rain which might fall upon It more than p!obable. , 

This leads us to an inqniry as to the greatest dlllrnal ralllfall on record. 
Table No, 4 shows us that at Armagh (No, 2) £ails np to 1'74 may occur 

in one day; at Banbridge (No, 1) to as mnch as 1'59 and 2'26 ; at Garvagh 
(No, 3) up to 1'55; Antrim (No, 13) 3'00; Ballymoney (No. 30) H4; 
Stewartstown (No, 29) up to 2'25 and 4'16; Rathfryland (No, 16) 220; 
Ballymena (No, 12) 2'35; Broughshane (No, 25) 1'7; Corbett ResevOlr (No. 
19) 1'40 ; Lurgan (No, 20) up to 2'00; and Dungannon (No, 21) up to 3 57. 
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We therefore have to deal with a drainage area which may discharge 
8 indhes in a' month, during which period a dally fall of be;~veen 
2 and 4 incbes may occur, the average of the above fourteen cases III I able 
4 ryivin~ a daily fall of 2'24. o • . 

It will be observed that in tbese notes in Table <1 I have taken no notIce 
of the possible heavy falls which may occur in the head waters of the Bann, 
tbe Main or other confiuents of the lake. 

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

In dea.lincr with this subject it is necessary to examine somewhat in 
detail past ~ecords of flood discharge! in wbich, from the records kept, 
we have some important eVIdence to gmde us. 

Mr. MacMabon, in his report of 1845, pages 60-63, in dealjng witb thc 
flood discbar rye of the Blackwater, says that it amounts to 500,000 cuho 
feet per min~te, equal to 720,000,000 cube feet in .twenty-four hours from 
a basin of 618 square miles. I do not make the dralllage area of the Black
water quite so large as Mr. MacMahon, as I should place the flgure at 560 
square miles. 
If this latter be correct the discharge, as recorded by Mr. MacMahon, 

would equal 0'553 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 46'64 to 47'73, 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 flow ing from the I"ke at 
Toome during tbe twenty-four hours of the 17th and 18th November, 1866. 
This would amount to 504,000,000 cubic feet in twenty-four honrs, and a 
rise of 13 incbes on tbe surface of the lake during the same period would 
equal 4,561 million cubic feet, giving a total of 5,065 million cnhic feet, 
WhICh represents 1'15 mcbes of ram flowmg froUl 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 cnbic feet were discharged equally 
over thirtr days It would represent a flow at the rate of 168,800,000 cubic· 
feet per dlCm, or 117,000 cubic feet per minute as due to tbe rise of the lake 
and the dIScharge of the weir in twenty-four hours only. 

~t is unfortunate tbat I can obtain no further records of the rainfall of 
tblS penod beyond that of Antrim above noticed. 

(6).-THE GREAT FLOOD OF FEBRUARY, 1877. 

It is somewbat difficult to estimate what in this case was the discharge. 
a\Toome, but from a comparison of tbe discharge at Portna, probably tIie 
vo. ume of tbe flood a~ that pbce was at the rate of 1,027,000 cubic feet per 
~lll~te ; bubt from this quantIty has to be deducted the flow which joins 

e ann etweenToome and Portna. Tbis lat ter, for reasons which wiII 
sUbseque~~ be. gIven,. I estImate as approximately 108,000 cube feet per 
~\~h;;g ~~lllg wbicb bfrom tbe flow at Portna we obtain a probable 
sbould ~ r~me::e d a out 919,000 cube feet per minute; and this, it 
existence of th Lore , BlS the Nhea!'est flood that has occurred during the· 

eWer ann angatlOll. 
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(6A).-RAINSTORM OF 25TH AND 26;H AUGUST, 1905 . 

. The spring and summer of 1905 had not been remarkable for any par
tICularly heavy ramfall, and the level of the lake ·stood at 45' 5" on the 
25th and 26th August; in other words, was about 7 inches below Mr. 
MacMahon's summer level. 

The month ?f August, however, was a month of considerable rainfall. 
T:,hle No.5 gIves the rainfall, showing the daily fall at twelve stations 
wlthm the Bann draInage area. It averaged durin~ the month 6·16 inches, 
varymg from 4·03 mches at Ballymoney, up to 7·44 mches at Stewartstown. 
Up to thc 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. 

~rhe latter end of the month was, however, characterised· by the heavy 
ramfall of the 25th and 26th ; that of the 25th averaged 1"79, varying from 
o 2,~ at B:-oughshane up to 2·95 mches at Lough Island Reavy. 

Ihe ramfall of the 26th averaged 0·554, varymg from 0·21 at Ballymena 
up to 1·17 at Broughshane. We may, however, consider the rainfalls of 
the 25th and 26th as one continuous storm, as there was practICally DO 

mterval between the ramfall of these two days; there was also a sliaht 
rainfall, amountinli to 0·14 of an inch, on the 27th. 0 

:1'he result of thIS rainfall was that the lake suddenly rose from 45 feet 
6 mches on the 27th, to 46 feet 2 inches on the 28th-a rise of 8 inches in 
twcnty-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, makin~ a total discharge of t he 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 0·5 
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 lon!jer a free fall over it. 

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

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

The first point that has to b~ taken into account in considering this 
question is tiJe lowest level to WhICh It WIll be prudent to reduce the level of 
tho lake. 

From the a hove observations it will be noticed that I received a unanimous 
.expression of opinion that, on account of the navi~ation on the lake, this 
level should not fall below 46 feet above Mr. MacManon's datum. 

As will be seen when discussing the rainfall and floods of the 2-5th ,,:nd 
26th August, 1905, I noticed that the surface of the lake, probably owmg 
to the la.rge leakage which is going on through the present welt, had fallen 
to 45 feet 5 inches, or 7 inches below Mr. MacMahon's summer level, and 
I received complaints on this subject from several pe"sons. 

The conclusion at 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 m 
considering this and other matters connected WIth the lake level, that 
minute accuracy must not be expected, for the elIect of the WInd on the long 
"teach of the lake often causes a disturbance of the mean level to the extent 
of two or three inches. . . . 

The next subject which requires attentIOn IS the storage capaCIty of the 
lake itself when raised above its summer level. Assurmng the lake to be 
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ut its summer level, a rise of 6 inches would represent a storage of 2,1.05 
million cubic feet, representing an amount of ram flowmg from the dralll
age area of 1,900 square miles to the extent of 0·48mcbes. 

Supposing the lake to be raised 1 foot above its summer level, 47. feet 
above Mr. MacM~bon's datum, it~ storage capacity would be, 4,2~0 mllholl 
cubic feet, equallmg a flow of ramfall from the ground of 0 96 mcbes. 

Supposing it t? be raised to 1 foot 6 i~ches, ~r to 47'5 feet above datum, 
its storaae capacIty would be 6,315 mIlhon cublC feet, equal to 1 43 lIlches 
flowing from tbe entire area. 

Supposing it to be raised 2 feet, or 48 feet above Mr. MacMahon's d.atl1m, 
its storaae capaClty would be 8,420 mllhon cublC feet, equal to 1 92 Illches 
of rain flowing from the ground. 

Of course in the above calculations I am for the moment assuming that 
tbere is no discbarge from the lake, but tbat I am regarding it simply as 
a modifying agent in its capacity of storing flood. 

Wben considering the question of rainfall it will have been noticed that 
I considered tbat a depth of 8 inches in a month migbt not unreasonably 
be expected, and in two consecutive months a possible rainfall equal to or 
exceeaing 10 inches. 

Confining ourselves for the moment to the shorter period of one month, 
and assumin~ it to be the second of two wet months, it might occur that 
the wbole ramfa11 of 8 inches in the month was discharged into the lake 
flom tLe 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 
Lou~h Neagh, in his report of the 27th February, 1873, states :-" The flood 
passlllg over Portna Weir this winter measured 716,450 cubic feet per 
ruinute 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 tbink, therefore, from the above figures, that an exceptionally heavy 
flood may amount to about 800,000 cubic feet per minute over a wbole 
month. 

A second point of view, however, arises from the fact .that although we 
mar have a.ramfall of 8 mches III tbe mont~ the ~hole of it may not neces
sanly be discharged from the ground drammg mto the lake during that 
penod. 

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 
raJse It 8 mches, and amount to 2,806'4 million cubic feet· if from the 
~ inch";' falling on the area draining into the lake we deduct one-quarter, 
or two lOches, as h~ld 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 27,186'1 million cubic feet, which, 
If there were .no ent from the lake, would raise its level about 6 feet 
6 mches; but If equally discharged day by day it would represent 906'2 
mIllIon CUbIC fcet, or at the rate of 629,308 cubic feet per minute. A weir 
Wltl: a free overflow of 1 foot 10 inches in depth and of the same length as 
tne p~esent welf at Toome, namely, 1.200 feet would discharge this 
quantlty. ' 

I, therefore, conclude that the flood discharge at Toome will vary from 
600,000 up to 800,000 cubic feet per minute. 

Il . ther.e existed at Toome a perfectly water-tight weir 1 200 feet in 
~;~h, wlt~ a perfectly free overflow for its discharge, and a ~rest level of 

eet 8 lllches above Mr. MacMahon's datum, I should anticipate the 
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normal discharge in winter, without taking into account e~ceptional f1oeds. 
to· he as follows:- . 

Discharge per min. when running 1 ft. 4 iu. deep, 
Equnlling a. clischarge pel' day of ". 

393,888 cubic ft. 

In 30 days, ... . . . ... .. , "'" 
To which latlie ... must be added for storage in the lake 1 ft. 

deep, 

667,198,720 " 
17,015,961,600 

" 
4,210,000,000 

" 
A total disposed of during the month of 21,22!),!l61 ,600 

" 
equalling an actu~l discharge fr~m the drainage area of 1,900 square miles 
above Toeme of slightly under 5 mches of rain. 

under such circumstances as these the level of the lake would never he 
rai sed abov~ 47 feet on Mr, MacMahon's datum, which he considered to ~e 
the f1?od heIght ,:' the lake; but, as above shown, even in the extreme case' 
of 8 mches of ramfall, or, say, SOO,OOO cubic feet per minute being dis
eharged from the dI:ainage area in one month, the level of th~ lake need 
not he expected to rIse more than to 47'S3 above Mr, MacMahon's datum. 
And iI' the case of a flood flowing at the rate of 600,000 cubic feet per 
mmute the level of the lake would be raised to 47'5 feet above Mr. 
MacMahon's datum, 

(S),-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 Toeme 
I made several attempts to estimate its amount, but for the above rell30n 
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 iud~ent 
goes after reviewing all the facts of the case, consider that 50,000 cubIC feet 
per minute a fair average in summer, 

A weir 1,200 feet in length with a free overflow would 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 Toeme and 
Portna, as well as from the l S2 square miles which drain into the same 
river between Portna and the Cutts. 

'From the observatiOlis of Mr. MacMahon on the Blackwater, and my own 
deductions from the figures of the floods of the 25th and 26th August, 1905, 
it will be noticed that by calculation the flow from the ground was approxi
mately at the r ate 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 Toeme 
and P ortna at the rate of about 10S,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 SOO,OOO cubic feet per ~inute, were 
passing out of the lake .at Toome the dIscharge at Portna mIght rIse to 
90S,000 cubic feet per mmute, and at the Cutts to 1,055,000 cub,c feet pe" 
minute, These figures, of course, are applIcable to probahly the heaVIest 
floods, 

In ordinary winter discharge, when 394,000 cubic feet per ~inute were 
passing over the weir at Toeme, about. 502,000 CUbIC feet per mmute would. 
be passing at P ortna, and 649,000 CUbIC feet per mmute at the Cutts. 

(10).-CAUSES OF THE FLOODING ON THE SHORES OF LOUGH 
NEAGH, 

There can he no doubt that the primary cause of this flooding, which 
raises the lake level to 48, 49 and 50 feet above datum, and in the great 
flood of 1877 to 52 feet above datum, is the want of a free discharge over 
the nominal 1,200 feet weir at Toeme. 

B 
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.This has been ascribed as due to tbe more rapid discharge of rainfall 
consequent upon improved drainage; and although I =.n?t at all prepared 
to deny this, yet there are other canses WhICh, In ·m¥ OpInIOn, contrIbute to 
produce this effect and which it is possible to cope wIth. . 

The urst fact that strikes the observer wbo has studIed the figures ot 
Aood discharge on the Lower Bann is, that the v;:eir at Portna, ~nly 600 
feet in length, has been able to pass all the floods wIth a depth runnmg over 
it of 2 to 3 feet, and even m the great flood of 1877 the depth of water 
passing over it did not reach 4 feet. . 

Tue lower portion of the weir at Toome is,. as above notlc7d, surcharged 
with very shght ramfall, and Mr. Mannlllg, m hIS report .01' the 8th Jnno~ 
1877, page 3, states that when discharglllg any quantIty m excess of 
160,000 cubic feet per minute the weir becomes stll'charged. 

The weir, although nominally 1,200 feet in length, can never act effec
tively until ttb iake has riser. about 18 inches above the lower portlOn ?f 
th, sill, for it will be remembered that the centre por tlOn, 300 feet m 
length, has its crest at 45 feet ahove 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 P ortna 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, tllat to generate a velocity in this long length of fiftecn 
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 Mr. 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 J anuary, 1877, it rose to 7 feet 5 inches. 

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

] noti ce that in previous reports it has been suggested that to remedy 
th" state of tbings sluices should be introduced into the weir at Toome ; 
but I am unable fully to understand what useful effect they would produce, 
seeing that the river at that point and immediately below it is completely 
gorLTed in times of flood. 

The question arises-How can this head of 5, 6, or 7 feet which is found 
noce.sary to overcome friction in the Lower Bann on the fifteen miles 
between Toome and Portna be most economically obtained 1 ' 

The clearing away of certain shoals which exist near Brecart Lodge, at 
Port Glennone, and in the rocks immediately above the weir at Portna., 
Ii uuld not of themselves effect that object, as the still water at a level of 
U 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, 
speokIng of the ndge of rocks wInch crosses the river at Portna he says 
"the obstruction at P ortna is that which imp-ounds the surplus' water of 
the great catchment area of 1,865 square mIles of 1,190,000 acres," and 
~rom my observatlOns the rocks and the weir at P ortna are the governing 
lactors ~hen considering the flooding on the shores of Lough Neagh. 
, The Clrcumstances of the case no dOl!bt have ~een somewhat modified by 

tne works of the Lower Ban,; navlgatlOn, bllt In all essential particulars 
Portna 15 stlll the place to whiCh we must look for relief if a free discharge 
of the wa.te~s of Lough Neagh at Toome is to be effected. 

In speaklllg above of the l,2~0 feet weir not being effective until the 
level of the la~~ had l'lsen 18 Inches ahove the lower central portion, I 
.hould,. 1Il addltlOn, remark that even the flow of water from the lake to 
the. Well' on Its up-stream side is much obstructed, partly owing to accumll
latlOns of sand, on WhlOh bushes are growlIlg, and to certain excavations 
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on both sides of ' the, chann~l which are required, and which, apparently 
hav: never been ?a~ned out III the original worhof the Lower Bann Navi
(5atI~n, ,And th,s IS the more surprising, as I noticed that Mr. MacMahon, 
mIllS report of 1845, when speaking of the rise of the lake level as it 
eXIsted before hIS proposed works were carried out, says, "it may fairly be 
~ttrIbnted to the obstructIOns raIsed by the bar at Toome and by the 
madequacy of the chaunel of the Lower Bann "; but it should be remem
bered that Mr. MacMahon died before the works were completed. 

(ll).-MAINTENANCE OF THE LOWER BANN NAVIGATION, 

In considering tbis question of the obstruction caused by the weir and 
rocks at Portna, the subject of the maintenance of the Lower Bann Navi- ' 
gatlOn m ItS present or some modIfied state at once claims attention. 

At variou~' times reports and estimates by different engineers have heen 
prepared, WIth tbe object of dealIng WIth the whole question of the drain
age of the Bann and the preventIOn of ' floods, but as far as I have been 
able to notice ~hey have all been . based on the supposition that the Lower 
Bann NavIgatIOn WIll be mamtamed m some modified form. 

I notice that in th.e 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 £1,154 158: 8d., as compared with 
annual reeeipts during the 'same time averaging £93 148. 1d. 
, The Commission state that the conclusive testimony was to the effect 
that no considerable increase of traffic WlUl to be expected, " and complaints 
are 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 te the Drainage Trustees to be dealt with solely in the interests of 
dr ainage. . -. ' 
. In the second {'ortion of the first report of Sir James Allport's Commis

SIOn, dated ApI'll 9th, 1887, It IS stated that the receIpts of the Lower 
Balm NavigatIOn are less than £70 per annum, while the expenditure ave.r
aged abont £1,100 per annum, and tbey sum up by saying, " we agree with 
Lord Malick's Commission that the navigation should be abandoned," but 
advised that this course should not be authorised without another appeal 
to t.he counties of: Antrim and Derry. ,. . '. 

Frain the Board of Trade 'returns, Railway and Canal Traffic for tho 
year 1898, I notice that the total receipts f~om toll~ on the :Wwer Bann 
Navigation only amonnted to £42, !,nd I ~otIC~ that III the eVIdence of the 
engineers who have proposed certam 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 Too~e, 
on the banks of the Bann NaVIgatIOn, I never saw any. traffic of any kmd 
with tho cxce{'tion of a ' pleasure steamer on two occasIOns, passmg up or 
down the NaVIgation. 

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 
Bridae' but this is of a very Illslgmficant character, There IS also a small 
amotfnt of brick traffic carried on in open boats about Portglenn~ne ~nd 
near Agivey Bridge; but I doubt if it contributes any toll to the naVIgatIOn. 

From my own observatIOns III repeatedly passmg up and down the NaVI
gation I found considerable difficulty in p.assing through Lough Beg with 
a launch drawing only 3' 6" of water, oWlllg 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 smaller lake of Lough Beg is unquestionably. fil~iDg up, and that not very slow~y; 
and should the water:s be kept at their Summer levellt 15 probable that ~he ~e8.teT portion 
of its surface will be silted up to that height, and the waters subsequen~ly confi!l6 themselves 
to a defined channel througb it." 

B2 



l~ 

This prediction is being gradually fulfilled, al!d I. anticipa~ tbat if the 
works recommended in this report be carried out It WIll result m the forma
tion of that definite channel through Lough Beg ,,:lluded to by Dr. Oldha:n. 

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 cixcumstances 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 accomplIshed 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 
Navig'ation which iii at all commensu~ate with the co~t of its construction. 

Putting all other matters on one SIde, and regardmg 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 whiclI 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 SOO,OOO 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 presnme 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 bridge, as 
suggested, be constrncted at Coleraine. 

Nor do I consider that, looking at the country generally, it has any chance 
·of improving in the future, seeing that the whole district is well se,,'ed by 
railways; they may be said to entIrely encircle Lough N eagh, and there are 
practically two lines of railway down the Lower Bann, brmging the whole 
,district into railway communication with Larne, Belfast, Newry, Dublin, 
Coleraine, Londonderry, and Portrush, 

(12):-WORKS REQUIRED BETWEEN TOOME AND PORTNA. 

I have above described the general formation of the weir at Toome; it is 
constructed partly of stone and partly of timber. The latter is much 
d~cayed, an!!. there is.a great 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 carrYlll~ out the work, the weir, throughout its whole extent of 1 200 
feet, should, III my opinion, be formed with a crest of uniform height ~t 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 
)V~lr throughout ItS whole length, it "",ould discharge the average SUm'llcr 
volume of 50,000 cubIC feet per 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 0:ver it would,. as abovelob;>ted out, discharge 
~t the rate of, say, 394,000 cubIC feet per mInute, an brIng: the level of the 
lake up to what Mr. MacMahon considered should be its WInter flood level. 
If l'S4 f"<;t were flowing over it, it would discharge about 630,000 cubic 
floft per mInute, and btlllg ~he level of the lake up to 47'50 feet, and when 
2.16 feet were pasSIng over It the lake would be raised to 47'S2 feet, and be, 
!fjscharglllg at the rate of SOO,OOO cubic feet per minute, which, as I esti
~ate above, wOl'ld be the ~verage guantity passing into the lake in a month 
Qt" soJarge a ra"l!fall as S lllChes wlthont making any deductions for absorp-

IOn or .evaporatIon. ' . . . , 



13 

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 ~ct throughout Its whole length, will do much to prevent 
the lake ever rIsm& 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 
III 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 
wlnc~ m the p~st has, I fear, contributed to some extant in causing the 
floodmg complamed of. 

In carrying out the work I wonld suggest that to render the present weir 
watertight as much of the old t imber as possible should be removed, and 
replaced by stone, and the whole structure thoroughly re-set in Portland 
cement; a'.'d that on the up-stream side a concrete wall should be built, the 
tal' of wh~ch would form the crest of the new weir, the existing structure 
beI.ng retamed and made secure as an apron to prevent scouring below the 
weIr. . . 

.. Yier" it considered necessary to prevent the water in extreme floods 
rrsIng 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 
s luice placed in the position of the lower lock gate, to be opened o~ emer
gency w ben required. 

To accommodate tbe small fish traffic which is carried on between the 
lak~ and Toome B6dge railway station, a line of tramway could be formed 
whIch would faclhtate the transfer of fish from the boats to the railway 
.statlOn. 

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

I do not know what authorities are charged with the supervision of the 
present eel fishe6es, 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 6ver 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 
(If 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 sit,,:ated on the rapid~ below 
the Portna weir, as the present locks and navIgable channel IDlght be 
.abandoned. 

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. 

. To render, however, the discharge of floods effective, the shoals at and 
about Port Glennone should be removed, as has already been suggested by 
.other engineers who have formerly reported on this subject. 

Works such as the above would, I believe, tend much to the improvement 
.of the surrounding land between Toome and Portna by lowermg the general 
level of the summer water m the rIver and m Lough Beg; but steps should 
be taken to prevent' the neighbouring landowners encroachmg on what are 
now the flooded lands, or, undoubtedly, future clanns for furtber dramage 
will arise: . . ' . 

The sectional area of the river and tbe expanse now. covered by Lough 
.Beg in winter will tend largely to modIfy the flood dIscharge down the 
Lower Bann between Portna and the Cutts. .. 
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I should, however, notice that I observed between ~ugh Beg and Portna. 
and a little above Port G1ennone, that the nCighbourlllg Il1lldowners have 
been permitted to cut down the natural banks of the river to summer .water 
level, a practice which, if continued, can?-ot but lead to further floodlllg. of 
the back lands and to increased complamts of areas belllg flooded "hlOh 
are now to a large extent protected except in periods of excessive flood. 

(13}.-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 t he 
latter I.'lace should be removed, as it is necessary to keep up the level of t.he 
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 mterfered With, but 
remain in their present state. . 
· Owing to the flooding in the neighbourhood of Carnroe, due, no douht, 
to the surcharging of the weir at that place, I suggest that it should he 
entirely removed. 

It is, however, on the nine miles between Carnroe I1lld 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 obstrtiction 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 G1ennone, I1lld 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 Mr. MacMahon into two portions-the western 
weir, 350 feet long, 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 sahnon 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, whioh 
reduces the King's Gap to an available 12 feet. 

There is also available for the discharge of floods the look passage, 20 feet 
wi~e, amI the sluice provided for a mill which has never been erected, and 
~'hlCh he,. westwards of the lock and between the lock-keeper's house and 
tho public road. 

I should explain that all the salmon cribbs and the King's Gap are open 
and freo for the discharge of floods during the winter months. Had this 
not. been the case the flooding complained of would have been much more· 
SOnO"E than at tbe present time. 

Tl,e passage of floods during the winter months can in no way interfere· 
Wltl:. the sahnon fisheries as the fish do not come up the river until the 
sprmg. 

· I v{Quld suggest that the crests of both the east and west weirs should 
]x, lowererl to a uniform level of 9 feet above datum, i.e., the west weir 
w~uld be lowered 1'4 feet and the east weir 1'0 foot, the sills of the salmon 
cnbbs and the King's Gap being lowered to 7 feet above MacMahon's 
dat~ll!,. ThiS would leave the salmon. gaps proportionally in the same. 
pOlntlOn that they are at the present lime, namely, with their sills 2 feet 
below tbe crest of the eastern weir; and I may note that when I visited the 
Cutts, lIOI the early part of August, there .was no water running over the 
w,:"t weIr, the whole flow of the river passing either .through the salmon 
crIbbs, the Kmg's Gap, or over the eastern weir, : . : . 
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To provide for exceptionally high floods in winter I would suggest that 

t e lock gates should b~ removed and a sluice substituted, as well as a 
shace on the proposed mIll SIte above spoken of, west of the locks. 

Thcse works would, I am snre, provide for all exceptional floods and 
facIlItate r~ther than otherwise the passage of salmon and eels up the ~iver 

To pcrmlt of the fnll discharge of flood water between Carnroe and th~ 
Cutts the cro~s sectional area of the river wouId have to be increased at the 
followmg POIDtS :-

(I.) R ock excavation in the river bed at the Cutts 
(2·1 E;xcavation from the Cutts to the top of the Logan Shoal. 
(3., Exc~vatIOn between the top of Logan Shoal and the rail"a' 

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

. The ",bove are the same as those proposed by Messrs. Gamble and Dick 
1ll tbmr reports. 

(14).-FISHERIES ON THE RIVER. 

It is a~ 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 resI?ects: the 
salmon come up the rIver abeut March for the purpose of spawlllng in the 
rIvers and lakes, and the redu~tion of the long ponds between Portna and 
Toeme would mcrease the faCIhtIes for spawning on the Lower Bann. 
, These fisl! retUl:n to the sea during the winter llonths abeut J anuary. 

1 he close t Ime for salmon net fi~hIDg extends, I believe, from the 19th 
August to the 1st March, for anglIng from 30th September to 1st March, in 
the B",nn. 

On the other hand, the eels spawn in the sea and COlle up the river as 
eel 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, generally in high flood, the close time for eels 
being from January 10th to June 1st . 
. Tht, wor1<s which I have proposed above I do not believe will in any way 
interiere with the eel fisheries, as all the floods at Toelle, Portna, and 
:Movanagher wonld pass through the eel weirs as at present, and I should 
remark that the principal eel weirs are situated ·at Tocme, 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 Camroe would facilitate the passage of salmon up the river, while t.he 
alterations in thc 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 ant the above suggestions, 
mnch 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 
thc direct employ,?ent of labour,. which, in a s9attered. district extending 
·over tl1irty-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 m.or~ preferable mode, would be to employ 
a good contractor expenenced In sIllIlar work, "hlOh should be carned out 
.expeditiously, and it is upon th,s latter assumptIOn that I have based my 
figures. 

As I have assumed that the navigation wiIl be abandoned, the most 
.economical mode of procedure, and that which will least and for the 
shortest time interfere with the fisherIes, wIll he by opeDIng or removmg 
.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 . 
Movanagher and the Cutts. 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 38. to 38. 6d. per cubIC yard M the • 
price of rock excavation. This, I feel sure, is too Iowan 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 material-earth, 
gravel, sand, &c.-has been fixed by them at from ls. to ls. 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, &c. 

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 
ne:rt few years. 

Appended to this report will be found the cost of the various works above 
mentioned set out under their various heads, amounting to a total of 
£76,000. 

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 I have to say that, having devoted some months to the· 
careful consideration ?f this question, I .ventu!e to hope that it will be 
found t~at I have arrIved at a result whICh WIll prove a solution of the· 
ddlicultl~s placed before me, and acceptable as far as that is possible to the
varIOUS Important mterests concerned. 

. .' - ~ . ~ 

I have the honour to be, 

Your Excellency's most obedient, 

humble Servant, 

ALEX. R. BINNIE, 

Pres. In8t. C.K 
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BANN AND LOUGH NEAGH DRAINAGE. 

ESTIMATE 
TO ACCOMPANY 

SIR ALEX. R BINNIE'S REPORT. 

(1.) TIle Cutts Weir. 

Lowering weirs lI.11d silmon gappa, and inserting sluices a.t ca.nallock and mill 
culvert, 

(2.) Excnvo.tion a.t And ",hove the Cu.tts, as recommended by Messrs. Gamble and Dick, 
10,000 cuhic yards, nt 58" 

(3.) Excnvfl.tion in river frOIn the Cutts to the upper eud of Logan's Shoal, ai:lo recom
mended by MeS8l'~. Gamhle nml Dick, 70,000 cubic yards, at 2", 

(l, ) Excavation. ill river from the upper end of the Logan's Shoal to Den'Y Central 
Rnihvny Bridge, 11., recommended by Messrs. Gamble and Dick, 110,000 

cubic ynrds, at. 2." 

(G.) Excavation. Itt the month of the Abr1\tey R iver, I\S recommended by Mes!irS. 

£, 

2,000 

2,500 

7,000 

11,000 

G:uuLlc and Dick, 6,600 Clillie yarus, at 2,1., . 660 

(6.) R emnv:\l of the Cn.rnroe W eir, 

(1.) Rcmovnl of the P ortnl\. Weir, 

(8.) Rock oxc<~vntion nt P ortna, betweAn the \Vcir l\Ull ~he w\vl.g:\ble chauDr.l, 14,000 

cubic Yfl.l'ds, nt :'S8., 

(9.) Excavation in river, :P.ortglcllone Shool, CI'OSiI-sectiollS 1-70, as recommended by 
Mr. Ql\mble. 156,000 cubic yards, nt 28., 

(10.) Hc<:ollstnlctiol\ of weir nt 'r oome, incl\\ding slu1ce in look, 

tIl.) '£('II,IlI WIlY fl'Om '1'oome Lock to Toorue Railway St.l~tion, . 

(12.) EXCM'/\tion in Lough Ncagh (!\ppl'o!\Ch to Toome Weir), [,0,000 cubic yuds, at 2,. 

(13) Compelll'..'\tioll to }l'iBh61'ics dudllg constnlctioll, 

Add fol' cOlltingcncie.c;, 

WW, 1<Jugill€'el'i.ng, &c., 

'f otRI, 

700 

3,500 

15,600 

10,000 

1,000 

5,000 

5,000 

64,960 

6,040 

7! ,OOo 

!5,OOO 

£76,000 

c 
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BANN AND LOUGH 

Determination of the probable true Average Rainfall at 43 Stat ions based 
which extend from 1865 to 1904. 
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No. 1. 

NEAGH DRAINAGE. 

or. the recor~ed observations at Banbridge, Armagh, Garvagh, and Belfast, 
or over a period of 40 years. 
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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, 
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No. L-continued. 

NEAGH DRAINAGE. 

on the recorded observations at B. nbridge. Armagh, Garv.gh, and Belfast, 
or over a period of 40 years- continued. 
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No. 1.-continued. 

NEAGH DRAINAGE. 

on the recorded observations at Banbridge, Armagb, Gal'vagb, and Belfast, 
or over a period of 40 years-continued . . 
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Detormination of the probable true Average Rainfall at 43 Sta.tion. based 
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l i8 
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110 1 
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No. i.- continued. 

NEAGH DRAINAGE. 

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

- - -
No.3li. N,. ... No. 37 . No.38. NO.89. 

R lell nlll. N cwtownarda.. & tM'ryl lltld. F lurryhrldge. WhIte Abbey 
(Abbey \'We). 

H cljthte, 
, 

Heights , a"f.'"' Relet!!· Hei\hfll, Abovo ~, Abovo Sell, 10' Above ea, 500' Above CI$., 3'0' Abou ea 63' Above Groun(], 3' 0" Ahove Ground, l' 7" Above Grtlund, I ' Above Ground, l' AbovlI Ground, I' 9" 

'---'- --- - _.- -_._- --_._- _._- --_._--. 
Inch oa. R.u.t.lo. Dan: Inch08. Ratio. Day!. I nchlll. Rat.lo. Daya. Inches. Ratio. Days. Incbes. Ratio. Darl . 

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - 32'U " '" - - - - - - 8S'49 .. '" - - - 39-77 100 lOS '2"50 100 11' - - - fl' liS >0. '" - - - 87" '8 12< m - - - - - - ".4.7 IS!' 21' 

- - - 29'29 " '" 20 ' 82 " us - - - :14,'51 " '" - - - 30"6 " >7, 36' 28 " - " ' 12 " '" 85'0' " ,os 
- - - U-S7 " '" 30'S9 " - 35"05 " 1S9 30"1 " ,so 
- - - 115' 79 ", , .. 87"57 >0, '" ' 2" 70 >0' '" - - -
- - - 30'28 us '" 40' liS us , .. 40"S8 ," ,.. - - -
- - - 111' 79 '06 '" 37'U , GO '" {o·o, '" '" - - -
- - - 81-0' '" '" 81'38 lOS m 95-79 ' OS as - - -

- - 29"2 ' SO '" - - -- - - - - - -
- - 4S' 18 no ", - - -- - - 33' 211 no '50 -

- - - - - - - -- - - - - - -

- - - - - - - -- - - - - - -
- - - - - - -- - - - - - - - , 

- - - - - - - -- - - - - - -
- - - - - - -- - - - - - - -

- - - - - -80' 61 .. '00 - - - - - -
- - - - - -28'74 " 217 - - - - - -

I - - - - - -88'01 " '" - - - - - -
- - - - - -80'li8 " 215 - - - - - -
- - - - - -91' S8 08 m - - - - - -

. - - - - - -86'{1 lO. '" - - - - - -
• - - - - - -82'1\0 " 21' - - - - - -

- - - - - -83-li8 ,,. 
'" - - - - - -

- - - - - -84, ' 4.1 11< - - - - - - -
- - - - - -27' 80 " - - - - - - -
- - - - - -- - - - - - - - -
- - - - - -- - - - -- - - -
- - - - - -- - - - -- - - -

320'10 8tl ] ~ 
-- ----- --- -- -- --- -- - - - - - -
222-51 . 72 1148 

812" 62 OS. 1698 8n'lS llS8 1ee7 282' 76 821 '" , 

-- -- - -- - - --- - - - ----I- -;;~r: --- - --

~lO'''L '" 9]"26 9S" 60 '" as'" 106-27 '" 3S'U 103-25 120 

--

-=-=-1 - -- --- -- ._ - ... .. - .. . 

u.. - I-=- -
ll "70 - 31 ' 01 - - · 34"13 - -- . . _ ._-

Year. 

-

18155 ,. .. 
11.7 

111. 

1111 

1870 

1171 

1172 

U Tl 

u n 
un 
1111 

un 
1811 

18711 

lila 

lUI 

"" , "" 
11." 
18U 

111. 

1187 

1188 

III. 

" .. 
1111 

au: 
1IU 

IIU: 

119.1 

U •• 

18n 

11" 

11" 

1100 

1101 

lIot 

"OS ,,.. 
Total. 

Arlthmt tlea1 
A.nraae. 

. . 
Probable tnUI 

.A l'ttaRe. 

[~Ifnutd. 

D 



26 

TABLE No. 1- continued.. 

BANN AND LOUGH NEAGH DRAINAGE. 

Determination of the probable true A vera". Rainfall at 43 Stations based on the recorded 
observations at Banbridge, Armagh, a.rvugh, and B. lfast , which extend from 1865 to 
1904, or over a period of 40 yt:ars- -continued. 

Xo. ". No. H. No. 4.2. No • ... 
CoI"oo Glebe. XWtown. ""'" Gremlin 

Year. (Carnloup). (Th. Schook). 

HeiRbt.. Rel!bt.. Helrhtl. Hdlhte, Abov~ SlIt. as' Abnl'e e&. 430' AboVI Sea, 8' Abovo ca. 140-A.bove Ground, l' Aban Ground, l' Abovt GroUDd, l' Above Ground, l ' 
----- -_. __ ._--_._--

Inches. Ra tio. n"YI. bthe.. RaUo. Day ... Inchts. Ratio. n AYS. !nebe.. . Ratio. Da.y •. 
' 111' - - - - - - - - - - - -

UI. - - - - - - - - - - - - .' 
1In - - - - - - - - - - - -
1111 - - - - - - - - - - - -
1111 - - - - - - - - - - - -
1110 - - - - - - - - - - - -
1171 - - - - - - - -- - - - -
1111 - - - - - - - - - - - -

"" - - - - - - - - - - - -un - - - - - - - - - - - -
1171 - - - 4S'05 os '00 4.2'29 os '" 3S'62 " '" 1111 SS"II 10. OS, 63'16 '09 180 51 ' 72 10. ,,, 38'14 10. 20. 
"n SS'2! .. , ~15' U'gS 124 '" - - - - - -
"" " ... " '" 31'71 " , .. u's, " '" 31"5 " '" 1111 30'3 11 .. - .a'CIt .. , .. IS'72 .. ID1 - - -
'1M N'O! " ISO - 87'81 " '" - -- - -
' 111 - - - - - - - - - - - -, .. , - - - - - - - - - - - -m. - - - - - - - - - - - -.... - - - - - - - - - - - -"u - - - - - - - - - - - -nil - - - - - - - - - - - -... , - - - - - - - - - - - -"" - - - - - - - - - - - -, .. , - - - - - - - - - - - -"" - - - - - - - - - - - -1ItI - - - - - - - - - - - -ut! - - - - - - - - - - - -"" - - - - - - - - - - - -1114 - - - - - - - - - - - -1IU - - - - - - - - - - - -"" - - - - - - - - - - - -UIT - - - - - - - - - - - -1 ... - - - - - - - - - - - -1 ... - - - - - - - - - - - -.NO - - - - - - - - - - ' - -.... - - - - - - - - - - - -... , - - - - - - - - - - - -, ... - - - - - - - - - - - -, ... - - - - - - - - - - - -

--,-- -- -- -- - - -- --Tobl. _. 160'U ... '" 2t7 'U 6!1 877 115'08 . 88 II!" lOS 'U . OS ." 
-- -- - -'- -- - -........ '" 

~- 12' 02 102'SO '" 45'50 10l'20 '" "'02 01'80 18' 8"'1 og '8~ n. 

I 
-- - - - - -- -- - - --ho ...... ... 

~."... n'l6{ - - 41' 417 - - U 'OR - - 34: 84 - -.-- - '- '- - --_.- _. 
16th January, 1906. 

ALEX. R. BINNIE, 
P RES. I NST. C_E. 
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TABLE No.2. 

BANN AND LOUGH NEAGH DRAINAOE. 

MONTHLY RAINFALLS OF 7 INCHES OR MORE. 

YM'_ 1 Montb. I, Antrim la 1 OIUlt.leweliau I' lIo!lajlhan 1 Ballymena.. li 1 SlewazU.. 'I (Fotb;cy). Il6ekcorry, :n. town. 29. 
, I -

1870 October, 7-£0 - - - - -
1872 December, - - - - - -
1875 JanUll.1Y, - 17-73 - - - -

.. September, . - 11'60 - - - -

.. October, - 12-25 -- - - -

.. November, . -- 9-30 , - - - -
1876 December, - 19'05 7'31 - - -

• February, - 7-50 - - - -
.. August, - 7'82 - - - -

September, . - 8-72 - - - -.. 
October, - 9'15 -- - - -.. 
lTovember, . - 11'37 - - - - -.. 

1877 January, 1'42 16'Hi - - - -
April, - 10-10 - - - -.. 

.. Ootober, - 70()0 - - - -

.. November, . - 100()0 - - - -

.. December, - 8'50 - - - -
1880 July, . 7'00 - - - - -
1882 November, . 1'64 - - - - -
1890 November, . 9'58 - - 10'10 7-59 -

, 
Decembel', - - - - - -.. 

1892 August, - - -- - - 700, 

1894 Ootober, - - - - - -
I 1895 OctolJcr, - - - - - -
I 

1896 July, . - - I - - 1·26 7-09 

1897 June, . - - I - - - -
I - I - - I -1899 December, - - I i 

Octobel', - - I -

I 
- I -1P03 -

1 

. 
I I 

]) 2 
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TABLE No. 3. 

BANN AND LOUGH NEAGH DRAINAGE. 

CONSECUTIVE MONTHS WITH 10 INCHES, OR MORE, RAIN . 

Year. 

1866 

1870 

1872 

" 1873 

1876-77 

1879 

" 
1880 

1882 

" 
" 
" 

1882-l13 

1883 

,. 
1885 

1886 

" 
1888 

" 
1889 

" 
1890 

" 
1895 

1890 

" 
1901 

1902 

• 
1902-03 

1900 

" 
" 

Nov.-Dec. 10·39 

Sept.- Oct 10·60 

Sept.-Oct. 10·90 

Oct.- Nov. 10'07 

July- Aug. 

Dcc.-JaD. 

June-July 

July-aug. 

June-July 

June...July I 
Ju1y-A.u~. 

OCIi.- Nov. 

Nov.-Dec. 

Dee.-J"n. 

Jan.-Feb. 

Aug.-Sept. 

Sept.-Oct. 

Oct.-Nov. 

Nov.-Dec. 

June-July 

July-Aug. 

July- Aug. 

.Aug.-Sept. 

Oct.-Nov. 

Nov.- Dec. 

July-Aug. 

J nnE>-J aly 

JulY-A.og. 

Oct.- Nov. 

Oct.-Nov. 

Nov.-Dec. 

Dec.-JAn.. 
Ja.n.-Feb. 

Joly-Aug. 

8ept-Oct. 

IQ-42 

12'30 

- f 10·89 

- 1 10'29 

10'13 i -

10041 

10'27 

' !l'80 10'82 

10·23 10'29 

10'6 

10'70 12-3 

10·21 

10·23 

10 '8~ 12'0 

12'95 

11'90 

10·6 

10·2 

II-5 

10·6 

10'1 

11 '~ 

11'2 

l~H 

12'0 

1 

8 

0 

0 

4 

8 

7 

9 

6 

9 

2 

2 

10'46 n ·o 6 

10'09 

I H8 

10'43 

10-91 

lO':!O 

. _-
g 

f " ~ " • • E , 
• • m 0 ._--

36'7~ 39'36 

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

10077 -
- -

- -
- -
- -
- -
- -
- -

10'45 10·U 

- -
10'79 -
- -

10'59 -
- 10'76 

. 

Yeo,,.. 

1875 

" 

" 

" 

" 

" 

" 

" 

1876 

" 

" 

" 

" 

" 

1876-77 

" 
" 

" 

" 

" 

" 

" 

" 

" 

Months. 

J'R.D.- Feb. 

May....Juue 

June-.1uly 

July-Aug. 

Aug.-Sept 

Sept.-Oct. 

Oct.- Nov. 

Nov.- Dec. 

Jan.- Feb. 

Feb.- Ma.r. 

Aug.-Sept 

Sept.-Oct. 

Oct.-Nov. 

Nov.- Dec. 

Dec.-Ja.n. 

Jan.-Feb. 

• 
~ 
" , 
~ 
0 

19 

10 

12 

11 

17 

2 

2 

I 

1 

'66 

'60 

·25 

I 0'13 

I 

I 

2 

3 

3 

I 

7-87 

0'52 

0'~2 

Mar.-April ! l 

5·20 

8'75 

4-00 

6'60 

0·66 

April- May I I 

May-June 1 

June-July 

July-Aug. 

Sept.-Oct. 

Oct.-Nov. 

Nov.- Dec. 

I 0'15 

II-50 

I 



Yenr. 

I'" 
" 
" 
" 

"06 
" 

" 
1867 

" 
" 
" 

" 88 

"" 1875 

" 
"76 
1871 

" 
1882 

" 
"'" 

" 
" 
, 

" 
" 

1880 

".7 
" 

1888 

188. 

" 
1800 

" 
"92 
1893 

"91 

" 
1899 

1000 

1901 

" 
" 

"''l 

29 

TABLE No. 4. 

BANN AND LOUGH NEAGH DRAINAGE. 

SHOWING DAILY RAINFALL OF 1 INCH AND MORE. 

Date. 
~ 

~ 
~ 
~ ---

Ms.y 90th ". I1i 

Dol 12th, ". -
" 20th. ". -

Nov, 28th, " . -
lull' 40th, ... ... 
Oct. 2Srd, ... -
Nov. 16th, ... -
Feb. 6th, ... I'" 
May Utb , .. . -
JuI}" 15th. ... -

" 18th, ... -
Nov. 29th , ... -
June 28th, ... -
Sept, 26th, "_ -
Nov. 13th, ... -
Au&,. 2nd, ... -
Jan. Srd, ... -
Dec. 15th. ... -
Au &,. 16th, ... -
Oct. 18th. ... -
Sept. lat, .. . -
Feb. 9th, ... -
" 11th, " . -
" lSllI, -... 
" IUh, ... -
" 

16th, '" -
Oct. lith, ... -
Ian. 11th, ... " . 
Sept 18t, ." -
May 29tb, ... -
MayHth, ... -
A.pri18th, ." -
Nov. 6th, ." -
Ma.rch 16th, -
Oct. 26t14 .. . -
June 27tb, ... -
Aug. 2nd, ... -
Oct.l!3rd, ... -
Doo. 28th, ... -
July 21th.. ." -
Aug. l Oth, ". -
Nov. 11th, ... -
" 12th, ... -

Aprll2bt., ." -

~ 

1 
il a 
• ~ 
] 
~ - -_. 
-.... 
-
-
-
-
-
-
-
1'21 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1'12 (in 
SbrL) -
-
-
-
-

-
-
-
-

1'.50(10 
I I h I'L) I'" 

1'13 

-
'-' 

-_._-_. 
,.; 

'" ;; • • • 
~ ,; 

i ,; 
:;; k • !! " -_._-_. 

I '" 

." 

1'" 

1'93 

S (In I! 
.~) 

g 

'" • • • a • 

" " 

... 

gj 

f • B 
00 

(Un hr.) .., 

~ · 16 lin 
8hn.} 

t 
~ • 
~5! 
-'" ~. 

~~ 
- ~ 
~ 
~ 

. ~ 

1'00 

1'" 

I '., 

I '" 

I '" 

~ 
J 
II a • " • " 

l 'tHin 
:I hr5.) 

Il ~ 

'<i Of 
~ ~ • 
~ k 

• ~ ~ • ~ ~ 

i ] I 
I 2 0 • • " 

g 
'<i • • · ~ e 

i 
~ 

" ~ · , ] 

~ 
• 0 • • I> • 
~ .- ----

3"67 
(3"33 in 
6i bu.) 
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