
 
 

 
 
Environmental Information Regulations 2004 

 
Thank you for your email of 16 March 2025 in which you requested access to technical 

drawings of Ben Crom Dam. 

 

As your query falls under the definition of a request for environmental information,  

NI Water is replying under the disclosure provisions of the Environmental Information 

Regulations (EIR) 2004. 

 

NI Water can confirm the information requested relating to the Ben Crom Reservoir in 

Silent Valley, is considered exempt under Regulation 12(5)(a), and cannot be 

disclosed due to security, and public safety risks. 

 

Regulation 12(5)(a) national security/public safety  

A public authority may refuse to disclose information to the extent that its disclosure 

would adversely affect international relations, defence, national security or public 

safety. It is the adverse effect on national security and on public safety to which  
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Dear   



NI Water is referring on application of this exception. NI Water has guidance from its 

sponsoring Department, in the form of an Advice Note, which highlights general 

categories of information and the control measures to be applied. The guidance is 

intended to cover information deliberately placed by NI Water into areas where there 

is uncontrolled access by the general public, to ensure that information placed in the 

public domain does not compromise the security requirements of the Company.  

 

The Advice Note advises that controls are necessary in relation to disclosure of 

information that is deemed to be sensitive, including details of sensitive sites. This is a 

qualified exception, meaning NI Water must consider the public interest in disclosure 

versus that in maintaining the exception.  

 

The public interest in release of the data requested is that it would demonstrate  

NI Water’s willingness to be open and transparent in its activities. Against this, 

however, NI Water is tasked with ensuring the security of its assets and with protecting 

the safety of the public by not making assets more attractive by placing sensitive 

information into the public domain via the EIR.  

 

Current guidance advises that controls are necessary in relation to the disclosure of 

operational asset information that is deemed to be sensitive, or which could 

compromise our security requirements, or the health and safety of our customers. As 

a prudent operator, NI Water cannot reasonably put detailed, data relating to our 

potable water sites, infrastructure or assets into the wider public domain via the EIR, 

where NI Water, as the relevant water and sewerage services undertaker, would have 

no control over the data’s wider dissemination, circulation, availability or intended use.  

 

This type of detailed proprietary knowledge could be used maliciously to undermine 

the effectiveness of NI Water’s water network with parallel implications for health and 

safety. As such, there is a robust argument for not detailing such infrastructure to the 

public via the disclosure provisions of the EIR as the release of specific asset details 

could provide an overview of potential vulnerabilities in the system. NI Water’s position 

is to protect detail about our critical operational sites, assets and infrastructure from 

disclosure to the public, particularly because it highlights areas where, if someone was 

so minded, they could do the most damage. Any information that places the public, 



public infrastructure and/or the environment at an increased risk of being targeted must 

be protected at all costs and carries a very significant weight in favour of non-

disclosure. It is felt by NI Water, therefore, that the public interest arguments in favour 

of disclosure are wholly outweighed by those in favour of safeguarding the withheld 

information from wider public dissemination. 

 

The attached (Annex A) non-sensitive information may be useful and assist in your 

friend’s studies. 

 

You have the right to request that NI Water formally review this response within forty 

working days of the date of this letter. If you wish to do so, please email 

imu@niwater.com or write to NI Water Information Management Unit, IT Suite, 

Westland House, 40 Old Westland Road, Belfast, BT14 6TE. 

 

If, after such an internal review, you are still unhappy with the response, you have the 

right to appeal to the Information Commissioner at Wycliffe House, Water Lane, 

Wilmslow, CHESHIRE, SK9 5AF, who will undertake an independent review. 

 

If you have any queries about this letter, please contact us. Please remember to quote 

the reference number above in any future communications. 

 

Yours sincerely 

 

Information Management Unit 

Northern Ireland Water 

  



Annex A 

 

Ben Crom Reservoir is formed by the impoundment of the upper reach of the Kilkeel 

River with a straight mass-concrete gravity dam which was completed in 1957. The 

reservoir has a capacity of 7721 Ml and a surface area of 28.0 ha at a top water level 

of 247.19 mOD Belfast. The main dam is aligned North West to South East and the 

reservoir extends 2 km to the North, North East. 

 

Geology of dam 

The reservoir is situated in an ice deepened valley and the dam is founded on granite. 

 

Catchment 

The 939 ha of direct catchment is made up of rugged mountain terrain. 

 

• Item Direct Catchment Area ha 939 

• Max Elevation mOD Belfast 727 

• Long Term Average Annual Rainfall (mm)1765 

• Period of Recorded Rainfall 1941 – present 

• Slopes of ground surface Steep 

• Nature of surface Rocky mountain terrain 

• Details of aqueducts and controls -None 

 

The dam, which was first filled in 1957, is a straight mass-concrete gravity dam 215 m 

long and formed in 15 blocks. The maximum height above ground level of the 3.76 m 

wide crest is approximately 37.8 m at a level of 250.24 mAOD. A reinforced concrete 

wave wall runs along the crest with a top level of 251.46 mOD. 

 

The dam has a downstream slope of 1 horz: 1.5 vert and an upstream slope of 1 horz: 

30 vert. The concrete cut off trench was grouted up to 20 m deep. 

 

Details of modifications, remedial works and history 

There have been no significant modifications or remedial works. Instrumentation for 

the monitoring of settlement, alignment, joint movement, uplift pressures and seepage 

flows was installed in 1990. 



 

Overflow 

The straight profiled concrete surface overflow weir in four sections totalling 

approximately 22 m in length is located at a level of 247.19 mOD centrally within the 

dam. The weir discharges to a tapered tailbay, into the Kilkeel River and hence into 

the Silent Valley reservoir 2 km downstream. 
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Another I>oint of interest is the fact that inside the heart of the dam is situated 
a dra inage gallery. The puq>ose of this is to provide for an outlet fo r water that 
might collect undernea th tIle fou ndations of the dam. Beside the outlet pipe is 
!:'i tua ted a small generator to pro\·ide electricit y to light tIle drainage gallery. 

The work was carrko.J out by J\lcssrs. Charles Brand & Son Ltd .. London, 
under the sUI>CT\'i sion of Messrs. Binnie, Deacon & Gourley. Consulting Engin · 
eers, of Westminste r. London. 

On the 2nd October, 1957, the opening ceremony was performed by the 
Chai rman of the Board, Dr. Wa llace Linton, in the presence of members of the 
Board and its chief officers. and a la rge oompany which included representat ives 
of thc Consulting Engincers ami Contractors, who were afterwards entertained 
to luncheon by the Commissioners in the Si lent Valley Reception Bungalow. 
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FOREWORD 

TH I S brief history has been compiled to afford 

in formation to the guests who accepted the invitation of the Belfast City and 

District Watcr Commissioners on the Ilistoric occasion when Plaques were 

formally Ulwciled by the Chairman of the Board, i\'1r. Ernest Rea, J.P., to com

memorate the completion of the Mourne Development Scheme. The siory is 

also in tended to bear tribute to the latc l\'1r. Richard Hamilton, the laic Mr. W. 

I. Quinn , O.U. ~: ., aud .Mr. Dysart McCarrigle, O.Il.£., J.P. , forllle r Sccrct;lI'ics 10 

the Board, and to the latc 1\'1r. F. W. l\'1cCuliough, J.P., M.l. e .t:., from whose 

design the Silent Valley Reservoi r was constructed; to the Board of Engineers 

who succeeded Mr. l\'lcCullough and completed the work he had commenced; 

a lso to the Consultin g Engineers, i\'!essrs. Binnie, Deacon & Gourley, London, 

who designed and supervised the construction of the Slieve Bignian Tunnel and 

the Ben Crom Heser\'oir, and particularly to those J\'lem bers of the Water Board 

fro m 1891 until the present day who, wi th a wisdom and courage beyond all 

prai se, inaugurated and, in the face of ma ny unexpected difJlculties, carried 

the Scheme to a successful completion. No r should we forgel the skilled 

craftsmen and labourers, drawn mainly from the .Mounle Area, who by the 

work of t heir hands made their dreams a nd aspi rations come true. To all these 

the citizcns owe a great debt of gratitude. 
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BELFAS T W ATER SU PPL Y 

TI-I E Belfast City a nd District \Vuler Commissioners, a Board establishc(1 
by St •• lute as the Waler Authori ty fo r Belfast and District, is composed of 

15 elected Commissioners- one Comm issioner for each of the Wards in lo which 
the City of Belfast (1 11(1 District area of supply is divided- together with the 
Lord Mayor of the Ci ty and the Cha irma n of the Belfast Harbo ur Board. 

Fi ve of the elected Commissioners go out of office each year, and vacancies 
so caused are filled by election fo r a period of three years. The Electorate is 
the Locltl Government Electors for each Ward of the Statutory a rea . 

A casual vacancy in the Board , caused by death, resignation or otherwise is 
fi lled by a vote of the Electors in the WaHl in which such wH;ancy Ol;l;urs. 

The Statute providcs for thc appoin tmcnt, on a fixc(1 day in each year, of a 
Cha irma n and a Deputy Chairman, to hold office for one yeM only. 

Fo r man y ycars past it has been the custom of the Commissioners 10 appoint 
annually, Standi ng Committees of Works, Finance and Law, each of these 
Commi uees consisting of the fifteen elected Comm issioners. 

The business of the Commissioners is in large measure conducted hy these 
Committees, suhject to confirmation or otherwise by the Board on submitted 
reports. 
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INTRO D UC TIO N 

A 

BRIEF H ISTORY 

OF BE LF AST WA TE R 

UN DERT AKING 

BELFAST was created a Municipal Borough by Charter, granted by King 
James the First ill the year 1613, and was then controlled by a Sovereign 

and Twelve Burgesses. 
In 1637 the Earl of Stafford, the Lord Deputy, purchased from the Corpora

tion of the ancient Borough of Carrickfergus tIle right to import into, and 
through, the Port of Belfast, commodities at reduced rates. 

P rior 10 the year 1678, when the population was probably about 600 to 700, 
there does not appear to have been any well regulated waler supply for t he 
Borough, the inhab itants having 10 depend on wells and watcr carried fro m the 
rivers, but in that year a Mr. George McCartney organised a supply which was 
brought in from the Tuck Mill Dam, in the Divis Street a rea, through wooden 
pil>CS, to the Great Bridge of the Town, near the site of the present Boyne 
Bridge, a d istance of about 200 perches. 

In 1688 the Burgesses of the Borough were increased in number fro m 12 to 
35, and in the year 1700 the Borough contained about a dozen streets a nd lanes, 
with some 200 thatched cottages and a populat ion not g reatly exceeding 1,000. 

About 30 years later a Lease was granted to William Johnston (commonly 
knowlI as " Pipe Water" Johnston ) of all waters, r ivers brooks, wells and water 
streams adjacent and contiguous to the Town, except such watercourses a nd 
mill dams as were gran ted to George McCartney. The sources of water for this 
supply were wells to the south of Belfast in the Fountainville and Sandy Row 
areas. 

This undertaking, which met di fficu lt fi nancial circumstances, was sub·let to 
James Hall, in 1762, but he, too, cou ld not collect enough money to keep the 
wooden pipes in repair. By 1790 the population was about 18,000 and the 
Town 's water supply was so poor and precarious that the Belfast Charitable 
Society decided to sell its own pure well water in the streets as a measure of 
relief at the rate of a halfpenny per measure of four gallons. 
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In the year 1795, the Belfast Charitable Society took over respons ibility fo r 
supplying the Town with water, and, in order to further augment the existing 
supply, obtained a lease of eertain springs. Pipes were laid in the pri ncipal 
streets, wi th the resu lt that in the year J800 water was d istributed th roughout 
the Town and public fou ntains werc ercctcd for thc gratui tous suppl y of water 
to the poor. In the same year all Act was passed in the Parliument of Ireland 
providi ng for improvement ill the admin istration of Watcrworks, the regulation 
of eXI>cndilure and the levying of rates to meet eXj>CII(liture and to provide 
remunerat ion for the Society. 

In another few years leases of additional springs were obtained und between 
the yea rs 1807 and 1837 such wooden pil>CS as llad not been abnndonc(1 were 
lifted a nd replaced with meta l pipes. To cOJ>C with increasing (Iemand, the 
Belfast Charita ble Society, in 1837, found olher sources from which water 
could be obtained and extended the area of supply outside the Town's existing 
limits, but demand for water was now r ising sharply and it became obvious that 
a public body, with no other func tions than the provi sion of water supplies, was 
necessa ry. 

So by virtue of the provi sions of the Belfast Water Act 181~0, a bonnl desig
nated The Belfast Water Commissioners was constituted to contl'oJ and administer 
the water supply. Under th is Act a ll the existing Waterworks, leases arJ(1 rights, 
owned by the Charitable Society, passed from that Society into the hands of the 
new Commissioners. For this transfer of property and rights the Society was 
compensated by a lump sum payment and an annual amount of £800 paynbJe 
for ever by the Commissioners, together with a supply of water free of charge 
fo r all time. 

Oemnnd s for new and increased supplies of water were greater than ever. 
TIle Commissioners were obliged to diseover new sources from which additional 
water couJ(1 be obtaine(1. To give an indication of the sta te of a ffairs pertaining 
in 1854, it may be stated that water had to be pumped from the River Lagan, 
as a temporary expedient, to meet the prevailing shortage. 

In the year 1855 Mr. J. F. Bateman , a well-known Engineer, reported 10 the 
Commissioners on a num ber of sources from which an increased and abundan t 
supply might be obtained, and he recommended the Woodburn Catchment, Ilenr 
Carrickfergus, as being the most suitable. 

Ull(ler the powers conferred by an Act passed in 1865, 1\1 1". Bateman's recom
mendntion was given effect to and, between that year a nd 1890, the Woodburn 
Catchment was graduall y developed by the construction of seven Storage Hes
ervoirs and a Service Reservoi r for tllese waters in the Borough at Oldpark, 
wi th a top water level of 180 feet 0.0. 

In the year 1880, the Town had greatl y extended, and buildings were being 
erected on lands at higher levels than could be supplied by gravitation from the 
Service Heservoir at Old park. 
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In 1833 further Catchments were aC(lu ired at Stonyford and Leathemstowll , ill 
the County of Antrim, and a Storage Reservoir was constructed in each of these 
Catchments with a Scrvice Hesefvoir at Lagmore, the top wa ter level o f the 
lattcr being 3'J.O fcc t 0.0. The supply fro m these Catchments was first inh'oduced 
to the Town in 1890. 

Tile ye<lr 1888 was a memor<lble one for Bel fast. In th ut year Queen Victoria 
cOll ferred on the Borough the title of " City" due to its importullce as an indust· 
rial and cOlllmercial centre and a porI. The fo llowi llg year, the (iesigllHtioll 
" Belfast Water Com missioners" was altercd to "Belfast City <lnd District Water 
COlllm issioners" in con5e(luence of the area, wh ich was then hei ng supplied with 
water, hav ing extended to se\'cral d istricts outside the boun dary of the City. 

It was evi(ient to the Commissioners that further greatly increased supplies 
would be necessa ry. ExlwlIstive in vesti gati ons revealed that the Ki lkeel and Ann a
lon g Valleys in the Mourne Moun tains wou ld give a n abundant yield of highly 
sa tisfactory water, and accordingly the catchments o f these Valleys were acqu ir
ed. Contracts were en tcred into for the construction of 11 main conduit from the 
sout hern end of the Anna long Valley, with branch con nections to take in the 
waters fro m the All na long lind Kilked I{i vers, to II service reservoir at Knock· 
brecka n, nellr Belfast, the construction of wllicll was sta rted at the same time. 
On the com pletion of this work in 1901 the waters from the Kilkeel and Ann along: 
Hi vers were introduced to the suppl y. Tile question of w(lter sto rage at l\'lourne 
ha<l still to be (Iea lt with, but the 1914· 18 War caused a major delay. However, 
in 1923 work was commcnce{1 0 11 the Silent Valley Heservo ir to impounJ tile 
wa ters of the Kilkeel Bi\·er. Grea l dilliculties were encountered, but the year 
J932 sa w the task com pleted. 

Originally, in order to take fu ll adva ntage of the catcllments in the Kilkcel 
amI Anna lollg V<l lleys, it was planned to constr uct Ii storage reservoir ill each 
Va lley. Later all effective nlternative to the construction of a storage reservoir 
in the Annalong Va lley wa s decided upon-namely, a diversion of the water 
from the An nalong Hi veI' in to the Si len t Valley Reservoir by means of a tunnel 
ahou t 21,4 miles in length throllgll Slieve Bignian. This project was completed 
in 1953. A necessary adju nct to the scheme-duplica tion of the branch aque
duct between the Si lent Valley and the Ann along Valley, about fi ve miles ill 
len gth- was completed in 1950. 

A third and final phase of thi s scheme to he Jlut in 11(Illd was the construction 
of all add itional storage reservoir in the Upper Si lelll Valtey, sli ghtly more than 
a half-Illile (lbove the tail end of the exi sting Silellt VlIlley Reservoi r. T his res
ervoi r was completed in 1957. 

Bounda ry extensions of Belfast took effect in 1853 amI 1896 as a result of 
which the (lrea of the County Borough of Belfast is now some 23 S(!IWre miles. 
exclusive of tid(l l waters, (111(1 the population in this ,irea is approximately 
455,000. 
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DEfICIT 

BELfAST CITY AND DISTRICT WATER COMMISSIONERS 
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Since 1896, due to the influence of the City and the availabilit y of services. 
large areas outside, bu t convenient ' to the City boundar y, have been developed 
until we have now what miglrt be termed a Greater Belfast. Under the Belfast 
Water Act 1938, there was a la rge extension of the Belfast water boundary, the 
line of which now su rrounds an nrea of aboul64 sq uare miles und includes an<1 
ex terHls beyond what has been referred to as Greater Belfast. [n addition to the 
City of Belfast, areas which arc within the statutory district of supply of the Bel · 
fa st Cit y and Di str ict Water Commissioners arc lands between the City boundary 
mrd Holywood, nnd distric ts at Dundonald, Gi[nahirk, Castlereagh, Cregagh, 
New townbreda , Upper l\"la lone, F'inngh y, Dunrnurry, Dcrriaghy, Lambeg, and 
the comp[cte Urban Di strict of Newtown abbey. 

Partly arising from conditi ons imposed and agreemcnts made when certain 
water r ights were aC<luired and partly because of the readiness of tire Commis· 
sioners to share their supplies. which were abundant on completion of the Silent 
Vulley Beservoir, water in bulk is supplied outside the statutory area. The chief 
supplies arc to local and other authorities ill respect of the d istricts and town s 
of Ball yearry, Carrickfergus, Grcenisland , S,rintfield, Ballynahinch , Newcastle, 
Anna long, Ki lkeel, No rth Down and the Bural Di stricts of Downpatrick, Hills· 
borough and Li sbunr. As:r result of the agreement with the North Down Waler· 
works Joint Board , the supply of water for the Borough of Newtownards hilS 
been consi<lcrably augmented, and large areas in the Rura l Districts of New· 
townards and Casllereagh, including most of the Ards Peninsula and Comber, 
and tire area along thc sou th sidc of Belfast Lough have 11011' a regulated supply 
for the first time. 

Mention shou ld also be made of the arrangemen t for a suppl y to Messrs. 
Courtaul(ls Ltd., II'ho have vcry cxtensive industrial prem ises at Carrickfcrgus. 

Another impo rtant service of the Commissioners is the supply of watcr to 
tire slripping using the port and harbour of Belfast. 

The tota l ca pit al c.~lxmditllre on works and properties of the Belfast City 
a nd Di strict Water Commissioners now approaches seven million pounds. The 
revenue income of the Commissioners for the year cnded 31st October, 1958, 
derived from rates (domestic rate 2/ 0d. and public rate 6d. in the pound) 
amounted to approximately £343,000; from sales of water for trade and shipping 
about £244,000 ; from interest on invested sums £53,000 and from sundry other 
sources about £16,000 making up an approximate total of £656,000. 
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S IL E NT V AL LEY RE SE RVOIR 

I N the year 1891 the late ~ I r. L. L. Macassc)" ;\l.l.c.E., was the Bo,lnl 's Consul· 
ting Ellgi nccr and, act ing on his advice, it W (IS (Iecidcd that immediate inves· 

ti gations should be rna<Ic with the object of discovering a new and suitable area 
from which a plentifu l add itional supply of good and pure water might he 
obtai ned at 11 Cos i which would not be prohibi ti ve. Exha ustive sea rches having 
heen made, several areas were fou nd with ca tch ments at reasonable distances 
fro m the town, all wi th olle exception sit ua te at levels su itable for a gra vitation 
supply. 

After ascertaining the approximate quantit y, as well as the <Iualit), of the 
water obtainable from each of these arcas, the Commissioners had no difIicuk y 
in deciding that the catchments of two deep valleys in the southern section of 
tIle Mourne l\'lounta ins, which were drained by rivers fl owing in to the sea a t 
the towns of Kilkeel and Annalong, were without question the most favourahle_ 
the \\'a ters from which were of a high degree of purity and excellence, and 
sufficient in qua nt ity to sat isfy the grea test demand li kely to arise fo r many 
years. The distance of these two catchments from the town, although consider· 
able, was not regarded as prohibi tive, whi lst the cost of aC(luiring full control 
ove r the lands and waters, and providing all necessary works, was considered 
to be well wi th in the Board's resources. S\JI"\'eys were made and an estimate 
prepared by Mr. Macassey of the probable cost of constructing suitable works 
and aC(luiri ng the ownership of these lands and waters. Steps were also taken 
to obtain Parliamentnry powers to effect these objects. 

In the years 1893, ]897 a nd 1899 Acts were passed by the Imperial Parlia· 
men t, under wllich the Board was empowered to aC(luire by purchase the owners' 
righ ts in the lands and waters of these valleys, the acq uisition of way.leaves, 
a nd 10 construct reservoirs and other necessary works. 

The Board found no difficult y in deciding that a reservoir, in one or olher 
o f these va lleys, would afford sufficient storage for years to come, and tha t its 
construction could be deferred for a considerable time, as the flow from the 
two rivers, (Iiverted by weirs into a conduit, and conveyed to the ci ty, would 
prov i(le suffleien t- water to meet immediate re(luirements. Plans were prepared 
by Mr. l\ lacassey, and contracts en tered into fo l' the construction of a main 
conduit, commencing in the Si len t Va lley, the more di sta nt of the two, passing 
thence towanls the cit y through the mountai n slope in the town land of Brackney 
by a tunnel, three.quarters of a mile in length, thence by sypholl to within a 
short di stance rrom the entrance to Annalong Valley, the conduit bein g designed 
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at a point to a<lmit into it the water from the river which fl owed from that vallcy. 
This conduit is constructed in cut·and-cover, from the point where the water 

from the Annalong River entcrs into it, for about 4lj.l miles, where it becomes 
a tunnel 2 miles in length, constructed through the base of Slieve Donard , 
directly aLove the town of Newcastle, procecding thence, parl ly in cut·and-cover 
and pa rtly in pipes, 10 the cn trance of another tunnel, 3 miles in length , which 
commellces aLou t 4 miles south of the service reservoir at Kn ockbreckan, into 
which the water is discharged. This reservoir is situate roughly about 5 miles 
south of thc city boundary. The condui t is 35 miles in length, of which 15% 
miles is in cut.and·cover, 6 ¥..1 miles in tunnelling, and originu lly 12% mi les in 
a single line of 36 inch steel and cast iron pipes. 

The cut-and·cover and tunnel portions of the conduit betwC(;:n Annalong VlIlley 
and Knoekbreckan were of sufficient size to convey thirty milli on ga llon s of water 
per day and between Silent alHl Annalong Valleys twenty million gallons of 
waler per day and the single line of pipes ten million ga llons of water l>Cf day. 
The plans for the construction of the service reservoir at Knockbrecka n were 
also prepared by Mr. r-.'iacasscy. This reservoir is constructed "'ilh an earthen 
embankment and is c1lpable of containing one hundred million gallons of water. 

On completion, in the year 1901, of tho condu it and this serv ice reservoir 
the waters from the Silent Valley and Anna long Vallcy rivers lI'efe diverted 
into the conduit, and Belfast obtained 1m addi tional supply from these new 
catchments, whicll enabled the city to be well supplied, except duri ng a fell' 
sho rt periods of exceptional summer drought. 

In the year 1910 it became apparent that, wi lh the continually increasing 
dema nds for water, a time was again not fa r distan t whcn prov ision must be 
made fo r a more uniformly constant supply than was bcing afforded by the 
varying flow from the rivers by the construction of a suitable reservoir in onc 
or othcr of the va lleys. 

At th is [>criod , thc services of Mr Macassey being no longer availahle, l\-1 r. 
r. W. McCullough, M .l.e.E, the Board's Chief Engi neer, was i.nstructcd to report 
generally on the probable cost o f constructing a reservoir of sufficient capacity 
in one or other of the valleys, and in due course he submitted a report 0 11 the 
estimated cost of constructing a reservoir in the S ilent Valley, and alternatively 
of one in Annalong Valley. After prolonged consideration by the Commissioners 
they even tually decided on the construction of a reservoir i~l the Si len t Valley 
to impound the waters of that catchment. Mr. McCullough was. thereupon instruc
ted to prepare plans a nd estimates acco rdingly, and the preparation of these 
plans was in a forward cond itiOIl when war broke out in 1914. In consequence 
of the difficulties, which a t that time existed, in respect of cXI>cndi ng money on 
large works, other than those which were considered to be im mediately neces
sary, further action was deferred a nd, as a result of this del ay, the pla ns were 
not completed unti l the year 1922. The plans and specification fo r a reservoir 
capable of storing three thousand million gallons of waler, and the Engineer's 
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estiuHlte o f the cost lJav iug heen approved, tenders were invited for its construc· 
tion. 

Several tenders for carrying out thi s work were received, hut owing to the 
large sum required by some of the contracting finns who submitted offers, and 
to various suggcstion s by others for modi"fications of the plalls and SI)Ccification , 
the placing of a contract was delayed until May, 1923. In that month term s 
were finally arranged and an agreement entered into with Messrs. S. Pearson & 
Son (Con tracting Department), Ltd ., of London, for carrying out the work in 
strict accordance wi th the plans and sl>ccifica tion whi ch had bccn prepared by 
the Enginccr. The agreement provided for a lump sum Jlaymenl to the Contrac· 
tors, s llch sum being suhject to adjustment according to the amount of work 
actuall y carried out, calculated at the prices contained in a sehedule to the 
agreement. Contracts were a lso placed with other firms for certain ironwork. 

Oil the 10th October, 1923, the fi rst sod for the foundation of the emhankment 
WllS cut by Lord Cm·son of Duncairn in the presence of the members of the 
Board and its chief officers. The function was also favo ured by the presence of 
a large and distinguished company of guests, who were en tertained to luncheon 
by the Con tractors, represented on the occasion by Sir Ernest W. i\'lo ir, BMt., 
M.I.C.E. 

In June of that year the Contractors had commenced operations, and withi n 
a short time the work of construction was in full swing, and continued to m •• ke 
rapid progress until the year 1925, when they began to complain that they were 
finding it impracticable to de·water the ground to enable a trench to be exca· 
vated for the construct ion of a concrete cut·off wall, in the manner prov ided h y 
the plllns and specification. Early in 1926 the Contractors definitel y in formed 
the Engineer and the Commissioners that it was impossible to open up that 
trench and to ca rry o ut this part of the work in acco rdance with the contract 
plans. The Commissioners, acting on the advice gi ven by the Engineer that it 
was not impossible to OI)Cn up the trench as intended and relying on the terms 
of the agreement, insisted on the Contractors fulfilling the contract they had 
enteretJ into. The Contractors thereupon lodged formal notice requiring arbi· 
tration in respect of the dispute which had thus arisen. 

Arbitration having been called for, the Commissioners, ( thei r Chairman at 
that time being Mr. George Condell, J.P.), found themselves in considerable 
difficulty, by reason of Mr. McCullough being laid aside with a serious, and 
what soon afterwards proved a fatal illness, thus depriving them o f his assistance 
and technical knowledge at the arb itration, which followed in December of that 
year, and in which Mr. W. J. E. Binnie, M.I.C.E., an Engineer of great experience 
in reservoi r construction, acted as sole arb itrator. 

The arbitration was held in the Slieve Donard Hotel, Newcastle, and after 
an opening statement by Sir Lynden Macassey, K.C., Senior Counsel for the 
Contractors, the parties, acting on a suggestion made by the Arbitrator, entered 
into negotiations. On the advice of Sir Lynden and the Attorney·General for 
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No rthern Irela nd (l\'lr. A. B. B~bingtol\, K.C., M.P. ), leadi ng Counsel for the 
Comm iss:ioners, the existi ng contraet was annulled and a new agreement made 
whereby terms were settled. Under these the Contractors were to (10 work of 
an exploratory nature for the purpose of ascertaining whether a suitable trench 
could be excavated to enable a cut·off wall to he constructed in the ground 
wHler the embankment of sufficient dcpth to enahle its foundation to be embcdde([ 
in solid rock. 

The Arbitrator's award, in which were emhodied the terms of tllis agreement, 
also provided fo r the appoi ntmen t of a Board of Engineers, consisti ng of three 
mem bers, to take over the engineering control of this work, Mr. Binnie to act 
as Chairman of such Board, the other members bei ng Mr. Edward Sa ndeman, 
~l.I.C."., of Lon don, and 1\11". H. P. Hill, M .LC.E., of Manchester, hoth being 
Engineers of considerable experience in waterworks construction. 

In acco rda nce Witll this agreemen t the Contractors at ollce commenced a nd, 
wi th eommendable energy, proceeded wi th this investigato ry work, in the eourse 
of which ma ny serious engineering d ifficulties were eneountered and o\'ercome. 

The elll ha nkment rests on an ancient moraine in the lower part o f the valley, 
which is fIlled by glacial deposits consisting of silt, running sand, gravel and 
bou lders, many of the laller being of immense size. 

Bori ngs, which were made prior to the placing of the origi nal contract, 
indicated that underlying rock would be found at a dept h of about 50 feet below 
the vu lle'r' surface, but later on, and after the work of construction had been 
eom meJl~ed , it was found fro m tile sinking of additiona l bore Iloles that across 
the entrance to the va lley, under the si te of the embankmen t, the surface of the 
underlying rock sloped down wards from the hills on both sides more rapidly 
thun was disclosed by the original borings. and tha t in the deepest part the rock 
surface was not less than 180 feet below the valley surface. These addition :.! l 
bo rings were sunk with difficulty and at con siderable expense owing to the 
numerOU;5 bou lders which were encountered. It is probable tlmt the original bore 
holes, which the re was reason to believe had penetrated well into the rock, must 
have terminated in some of these immense boulders. 

To overcome the innow of water and silt in the exca vating of this trench an 
endeavour Wil S made to sink a timber·lined shafl, for the purpose of dc-watering 
tho ground by pumping, but it was found impossible to do so owing to the 
muterial penetrated being of such nature as to mix and r un freely wi th the watcr 
which entered into the shaft ,IS rapid ly as it was excavated , consequen tly this 
work had 10 be abandoned. An attempt was then made to drive down a circular 
ring of i.nterlocking steel piles, to fo rm a sump from which the water could be 
pumped, but this work also had to be abandoned, as ow ing to the boulders 
which were encountered the piles could not be driven. 

At th is stage it became eviden t that the sin king of the trench 10 such a depth, 
through water.cllarged materia l, presented difficulties which could not be over
come by the methods provided hy the original plans. Thc construction of a n 
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cmuallkment and <lIu.:i llary works presente<1 no spe.,;ial problems, but it was 
impossible 10 construct a reservoir which would be watertigll t ulliess the perco· 
lation of the water through such perme'lble material as underlay tllc embankmen t 
could be prevcnted. To effect this object it was imperative to excavate a trench, 
wi thin whic h there could be constructed a concrete cut·off wHiJ , with a fo undation 
resting in dlC solid rock, rising upwards through thc heavily water-charged silt 
and bouJde'fs to some feet a bove the va ltey sur face, and projecting into the base 
of the embankment, and it was bclieved that if the silt and si lty sand materia l, 
which ra n so frecly when mixed with tIle water, could be made to part with 
some of its moisture, that matcrial would bccome sullieiently stahle to be exca· 
vated. 

To attai.1l this object d rainage ShHftS, lined wi th cast iron, were sunk under 
compressed <lir, with an air pressure sufficient to drive the moisture out of the 
silt and silt y sand, thereby preventing a run of the materia l into the shaft. As 
it was not advisable or, indeed, practicable fo r men to work under compressed 
Hir at a g realer pressure than 30 to 35 lbs. I>cr square inch above tllnt of t he 
atmosphen!, when the first sha ft had been sunk to a depth limited by the air 
pressure, t ~1C work of sinking it WHS suspended and a strainer fi xed in the bottom 
of the shaft to min imise the entry of sand with lhe water. Pumping from the 
shaft was then commence(l , and by that means a la rge quan tity of water was 
wi thdrawn from the sUlToulldin g stra ta. An adjacen t shaft was then sun k by 
similar means to a level consitlerahly lower tlm n the hottom of the first one until 
thc air pressure became too great for the workmen. When the grea test a ttai nable 
depth haJ been similarly reached in this secon<1 shaft, and a strainer fi tted to the 
bottom , the pumps were tran sferred to it from tIle first shaft, li nd by this mea ns 
the water was drllwll at still greater depth from the surroundi ng ground. 

By the adoption of this means it II'IIS found Ihllt the ground co uld be de· 
watered to a sufficient extent 10 enable the trench to be excal'ate<l, and six more 
of these shafts, elel'en to twelve feet in diameter, were sunk on the line of the 
trench in suitable posi tions to form part of the excal'a tion for the cut·off 11'11 11. 
A portion of the cast iron lining of the shafts was afterwards removed 10 enahlc 
the COI](.: rete, wi th II'hicll the sha ft s were afterwards fi tted , to become a continllOus 
pa rt o f the cut·olI wall . The I>ressure of the surrounding silt y ma terial wa s so 
g reat that it was necessary to line the trench, where it is over 100 feet in depth, 
wi th strong cast iron segmen tal plates, which were connected in due course 10 
Ihe lining of tile SllllftS a t each end, thus prol'i<ling for the formation of a 
con tinuous wall. 

The work of sinking these shafts was completed in J une. 1929, the last Hnd 
deepest shaft having been sun k to a depth of 211 feet. the la sl 30 fccl of wh ich 
penetrated into sound a nd solid rock . Meanwhile the work of sink ing the t rench 
procccde<l, and was completed in October, 1929_ H good rock fo undation for 
the cut-o fT walt having been secul"e(l ri ght across the valtey. 
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On the 11 til Decembe r, 1929, the (lI·st bucketful of COncrctc for thc foundat ion 
of tllC cu t-off wall \\' IIS laid in position by .Mr. Hobert Scott, J .t'. , the Dcput y 
Chairman of thc Boa1"(l, in thc Hbsellcc, througll illncss, of Mr. William Court ncy, 
the Chairmall , aftcr 'I·hich the fill ing of the trench with COllcrete to form the 
cut·off wall was procecded with 31HI c3rrie(1 out expedi tiously. 

Ample precmllions of a special nature were taken for the silfety of the workmen 
who were engaged in the Ilir shaft s. All the mcn cngngc(j in this work were 
passed throllgh all air lock for the purpose of gradual compression be fore 
entering, and dc-compression before leaving, the shafts. It was enti rely due to 
the preca ut ionllry measures adopted hy the Contractors and thc persollal Ilttcn· 
tion of S'ir Ernest W. Moir for the protectioll of the workmen that no accident 
or injury occurred during this (Ia ngero lls portion of the work. 

In June, 1930, for family reasons connecte(1 with the death of Lonl Cowdray, 
Messrs. S . Pearson & 5011 (Con tracting Department), Limi ted, wcre, at their 
request, relieve{j from their agreement , and the eompletioll of the work wa s 
taken ove'l" iJy Sil· Ernest W. Moi r & Co. , Ltd., under an agreemcnt, the tcrms 
of which were simi la r to those conta ine{1 in the agreement with tIle previous 
Contractors. In view of the fact that Sir Ernest W. Moil" had been in personll l 
control of the work from its commencement by ~Icssrs. Pearson, and Iwd 
continued to cont rol the work by his new firm, no delay occurred in consequence 
of this cha nge of Con tractors. 

As thc work of fill ing li nd pitch ing of the embankment progressed water was 
allowed to accumulate grml uaJJ y in the reservoir to such an cxtent that, at seven 
o'clock on the morning of the 8th of Scptember, 1932, top water had been 
reachcd, and for the firs t time was fouml to be overflowing into thc wastc 
channel. The con struction of the reservoir and ancilJiary works was, for 1111 
practical purposes, completed in the late autullln of 1932. 

The reservoir, almost surrounded as it is by heather-clad hills, forms a 
beau ti ful moun tain lake, in extent capable of storing three thousand million 
ga llons. The embankment is a bout 1,500 feet long, ticd at bot h cnds into the 
rock slop.~s of the mountains east and wcst of the narrow entrance to the valley. 
The height of thc embankmen t is 83 fee t ahove the Icvel of the old river bed 
and II bout 700 feet wide at the base, gra(l ua ll y sloping 011 both sides to 15 fec t 
in width 011 top. Undcr the base, lind for the full len gth of tile embankmen t. 
tile cut·oll wall , some six feet six inches in thickness, is projected down into 
the solid rock, the deepest part of which is 211 fee t below the old river hed. 
T his wall preven ts water from l:fCrcolating under the structurc of the emhank
ment. Hunn ing through the cen tre of the emban kmen t, from its base on the 
valley su:rface to its top, a core of varying thicknesses, formed of carefull y 
prepa red clay pudd le, is inserted to prevcnt any percolation of water through 
the structure of the embankmcnt, thus ensuri ng a perfectly wa tertight reservoir. 
The reservoir is roughly a half milc wide lind two and a quarter miles long. An 
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excellent roadway, suitable for motor traffic, rUIlS all the way along the eastern 
side of the reservoir. 

The heavy pa rt of the work hav ing beell completed. and only " touching up" 
required, a request was made by Messrs. Sir Ernest W. Moil" & Co., Ltd ., to be 
released from their agreemen t on 3lst January, 1933, and this request having 
been granted, the works were placed in the l13nds of l\'Ir. C. F. Wheelcr, A.M .l.e.E., 

the Boa rd's Engineer, fo r completion and fut ure administration. 
On the 24th May, 1933, the opening cercmony was performed by His Grace 

The Du ke of Abercorn, K.G. , K. I'., Governo r of Northcrn Ireland, in the presence 
of members of the Board and its chief officials. 

The opcning ceremony was preceded by a religious service in which the 
Right Rev. J. J. j\'lacaulay, D. O., Moderator of the General Assembly of the 
Presbyterian Church ill Ireland; the Bishop of Down arHI Connor and Dromorc ; 
the Rev. John A. Duke, President of the Methodist Church in Ireland and the 
Rev. Alexander Cairn s, M.A ., Chairman of the Congregational Union of Irelam] 
participated. 

A large and represen tative company of guests was present and they wcre later 
entertai ned to luncheon a t the Valley by the Board. 



FORESTRY 

ABOUT the year 1925 tile Commissioners decided to carry out some affores
tation in the Annalong VallIe), and at that lillle some fifty five acres were 

pi.mtcd oul with mixed conifers. This planting was done for amenity purposes 
and the area was mainly rcs tri{:tc(i to the margins (l long the en trance roa<1. An 
approach was made by the l\'lj,nistry of Agriculture to the Commissioners in 
1954 suggesting that the Mourne area was a suitable one for furlher alTorestat
tioll. In view of the successful extensive plan ting oul of the Woodburn area 
from 1944\0 the prescnt time and to the considerable planting gra n Is olTered by 
the Ministry of Agriculture, interest was renewed ill the possibilities of morc 
ex tensive plantin g in the Annalong Valley. 

A programme was dr,lIyn up with the help of the fo.'i in istry's technical officers 
for planting some 485 acres, wifh a possibility of extendin g th is to approximately 
iOO acres. At the same time, 11 programme of maintenance for the existing 
forests was arranged to work in with a planting rate of some 50 acres per }'ear, 
so liS 10 give cont inu ous work for n forestry squad . An in tegral part of this 
programme was the extension of the nursery where young plan ts are brough t 
on from seed. The work has been proceeding smoothly over the past few years 
and some 1 iO acres have now been planted. 

D U PLI CAT IO N OF 

MOUHNE SY PHO N PIPE S 

MORE waleI' now being avail~b lc at the Silent Valley the next. step in the 
development scheme as elwlsaged by Mr. Macassey wns 10 mcreasc the 

carryi ng capacity of the conduit to Belfast. As men tioned earl ier in this account, 
the tunnel aJl(1 cut·and·cover section had been constructed to carry 30 million 
gallons of water per day, but th,~ portions of the conduit which consisted of cast 
iron steel pipes were made to carry only one-third of this amou nt. 

The decision to start work on the duplication of the 12% miles of syphon 
pipes WIIS in fl uenced not only hy the Ci ty's growing need for more wnler, but 
nlso by the unfortunately lligh incidence of unemployment nt this period. 

It was decided to use direct labour methods for the shorter lengths and staff 
was recruited and work began in 1934. under the direction of the Chief Engineer, 
Mr. C. F. Wheeler, A.M.i.C.~;. By 1935 three sections were under way, at Ballyna
hinch, Bow Lough and Knockbrecka n. 

About thi s time bi tumen-lined and sheathed steel pipes were being introduced 
for large diameter mains-and it is interesti ng to note that the Commissioners 
were among the first of the Weter Authorities to adopt this type of pipe on a 
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large sca le. The contract for the supply of the 3g inch uiameter pipes was placeu 
with the South Durham Steel & Iron Cu. Ltd. atl(llaying began at Ball ynahinch 
ulluer Mr. George .Mc lluowie, A.~l.I.C.E:., and .tt Boll' Lough an{1 Knockbreckalt 
unuer jll!'. J. S. Jackson, A.J\I. U ': . E. 

It was not possible to (\0 the complete job by direct labour so a contract was 
made with the Holhorn Construction Co. LI(I. in 1935 for tile work involved in 
tlte 71;2 mile long Newcastle seclion . l\'ir. l\lclluowie was transferred to sUI>crv ise 
this work and his place at Bullynuhinch was taken over by 1\l r. It D. Duncan, 
B. Sc., J\1.I.C.E. 

The original scheme elll'isage{1 a supply of twenty million gallons per day 
from Silent Valley anu two million gallons per uay from Annalong Valley. Thus 
the cut·and·cover uqueduet between the Valleys was constructed 10 carry twenty 
million ga llon s per day. However, the three quartci' mile long Annalong syphon 
lIml one other short length, as ill the case of Nell'cltstle, Ball ynahinch and Bow 
Lough, consiste{1 of single 36 inch (Iiameter sypllOn pipes. 

It w.tS therefore necessary to duplicale these anu this work was undertaken 
hy Ihe direct labour force under Mr. R. [-I. McCullough, U.Sc., A.J\I.I.C.E., as SOOIl 

as the duplication at Ballynahi ltch was finished. 
Tltc duplication work was com pleted in the autumn of 1937. 

SLIEYE B I GN I AN TUNNEL 

ON completion of the Si lent Valley Reservo ir in the lale autumll of 1932 
it was intendcd, in accordance with the original plans for the dcvelopmen t 

uf the Mourne catchment areas, to follow with the construction of ,ttl impounding 
reservoir in Ihe I\una long Valley. It t 19-1-5, however, after consideration of past 
reports in conjunction with the results of morc recent geological investigations, 
Ille COlllmissioners were auvise{1 that Ihe emban kment to fo rm the propose{] 
reservui r could onl), be constructed at "ery heavy and yet problematical cosl. 
In consc(luence, it was decided, as part of an altent,ltive scheme. th,tl the water 
frum the Annalong Hiver shou ld be diverted into the Silent VaUey Reservoir 
by means of a tunnel through Slieve Bignian. 

To effect thi s diversion of water from the Annalong Hiver it was Ilecessary 
in audition to making the tunnel, to construct two intakes in the Anllllloltg 
Valley, a small onc to lurn tlte flow of one of the streams through the Valley into 
the main Annalong Hiver, at a point higher Ill' the Valley than its natural junc· 
tion, anu It large olle to di\ert the water of the HiveI' into tlte tunnel. These and 
other ancillllTY works took over four years 10 com plete. In driving the tunnel, 
which was 1I'0rke{1 simultaneously from both enus, a delay of some seven months 
was ca used by encountering in the rock a fissure filled wi th water.logged gravel, 
sand lItHI silt, the product of decomposeu granite. The uiffieu[ty was ovcrcome 
b), pressure ccmcn t grouting:. 
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The tunnel is some 3,700 yards in length, about 7 feet 6 illches high and 
appro:\ imatcly 8 feel in ",idth. In places where the roof is "eak steel ribs 
cmbedded in concrete were used to provide the necessary sUPI>ort. The water 
channel in the tunnel has a concrcte in\'ert "itll prefabricated concrcte l>O5 ( and 
slab side wails 6 feet 6 inches apart carried up to a height of 4 fecI. The invert 
of the water channel has a fall from the Annalong Valley of about 18 feel over 
its full lengtll. The channel is dcsigned to take a mtu:imum flow of 90 million 
g11Mons per day and it is estimated that evetl in the driest years 8n average of 
livc mill ion ga llons per day will flow througll the IUlIllel from the Allllalollg 
Vallcy catchment to 11dd to the 17 million gallons o r therea bouts a\'ailable from 
the Silent Valley Reservoir. 

The intakes o r divcrsion works in the Annalong Valley arc such that all fl ows 
up to tunnel capacity are diverted and those in excess pass O\'cr a weir at one 
or othcr of the illtakes. Hecordcrs arc provided for measuring both the fl ow into 
the tunnel and the fl ow passing the main intake. 

At the Si len t Valley end, the water discharged is carried under the high level 
road through n 6 feet 6 inchcs diamctcr eukert to enter the rcservoir approxi. 
mately 1, 100 yards upst ream of the embankmcllt. 

The work was carricd oul by Messrs. A. l\L Canniehacl, Ltd., of Edinburgh, 
under the supervision of l\lessrs. Binn ie, Deacon & Courley, Consulting Engin. 
ccrs, of Westminster, London. 

I NCREASE IN C APA C ITY OF CONDUlT 

BETWEEN S ILENT VALLEY AND 

ANNALONG VALLEY 

As staled carlier, the o riginal plans envisaged ten million gallons of "atcr 
per day cn tc ring thc condui t at Annalong Valley but, in view of the altcra· 
tions in the schcme by tl lc construction of the Slie\'e Bignian tUllneL it "as 
necessa ry 10 incrcase tile c:trrying capacity of the conduit betv.ccn the Si lent 
and Annalong Valle),s. In 1950 the conduit on this line consisted of tunnel, 
cut·and,cover sections and duplicate pressure pipcs. 

The desired increase in capacity of the condui t was aci1ie\'ed by adopting a 
novel tYI)C of construction. 5·~ inch diamctcr thin steel shclls, fabrica ted by 
~lcssrs. Harland & Wolff, Ltd. , Belfast, werc lincd with cemen t mortar on the 
si tc. These wcrc then laid in a trench and surrounded with conerctc. This work 
was carried out by Messrs. Mclaughlin & Harvey, Limited, undcr the supervision 
of Messrs, Binnic, Deacon & Courley. 

On the 28th August. 1952. the ol>cning ceremony of the tunncl was perfonncd 
by thc Prime l\linistcr of orthcrn Irelaml, Captain Thc Right Honourable Thc 
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Viseount Brookeborough of Colebrooke, C.B. E., ,\I.C. , D.L., M . l~., in the presence 
of the members of the Board and its chief officers. 

The function was also attended by a large number of guests including repres. 
entatives of the Consulting Engineers and the Contractors, who were afterwards 
entertained to luncheon by the Commissioners in the Si lent Valley . 

TR I PL I CATI ON OF 

M O U U N E SYP HO N PIP ES 

By 1949 it was evident, due to the increasi ng demand for water in Belfast, 
that the time had come fo r the syphon pipe sections of the Mourne Conduit 

to be tr'iplicated to bri ng them up to the fu ll carry ing capacity of the tunnel 
and cut·and-cover sections. 

It is rather interesting to note the various changes in design and methods 
of construction which were adopted for the triplication work. Although only 
a com p,l rativcly short number of years had elapsed since the duplication had 
been eompleted, a major war had intervened and had introduced importan t 
dJ<l ll ges. Tile (lu plication work could be considered as the last of the "J)ick and 
shovel" jobs, wllereas the triplication work made great use of machinery
excavators, bulldozers, dumpers and tractors were now in vogue. Basic labour 
rates had rocketed frolll 9d. per hour in 1934 to 2/ 31;2d. in 1951. Even the 
pi]>cs had altered slightl y. Bitumen-l ined steel was no longer an innovation but 
standards had been introduced and 39 inch diameter pipes were used as 38 inch 
(similar to those used in the duplication work) would have been non·sta ndard 
and much more costly. 

In view of the introduction of mechanical plant it was more economical to 
have all the work done by con tractors. The design was carried out in the 
Commissioners' Drawing Office ma inly by Mr. M. C. Sloane, B. SC., A.M .I.C.E. 

a nd the contract for the Bow Lough and Ba ll ynahinch sections was let to 
Messrs. J\'lcLaughlin & Harvey, Ltd., and on completion of these, the Newcastle 
Sections were ready to commence and the cont racts were a lvarded to Messrs. 
Farrans, Ltd. , of Dunmur ry. This work was successfully completed in 1956. 

BEN C ROM R ESE R V OIR 

To make up the storage capacity necessary to take advantage of the fu ll yield 
of the Silent and Annalong Valley cah.:hments, a nd in lieu of the impoundi ng 

reservoir o riginally plan ned for construction in the Annalong Valley, it was 
decided to prov ide a new storage reservoir in the Upper Silen t Valley. 
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On tile 8th October, 1954, the ceremony of laying the Foundati on Stone of 
thc new dam was cMried out by His Excellency The Lord Wakehurst, ".C.M.C .• 

Govcrnor of Northern Ireland, ill the presencc of mcmbers of thc Board, chief 
ollicia ls and a large a nd dis ti nguished comJJ<lny, who were afterwards enter
tained to luncheon in the Slieve DOrlard Hotel, Newcastle, by the Commissioners. 

Thc IICW rcservoi r, known as Ben Crom, with a capaci ty of 1,700 million 
gallons, increases the yield of thc j\')ourne scheme by about 5 million gallons 
pcr da y, givi ng a total avcragc supply throughout the ycar of approximatel y 
thirty mi ll ion gallons per day. 

Thc qucstion as to whether an earth embankment or a concrete dam is thc 
more economic a t any particular sitc is decidcd, primarily, by thc dcpth of thc 
bcdrock below the surface of thc ground. A concrete dam has to be founded, 
over its whole base in rock, there fo re its costs increase greatly as the depth 
to rock inc reases. 

At the Bell Cram Hcservoir site the rock was exposed in the river hed in 
contra st to the great depth at wllich it was found at the lowcr Silent Valley 
Bcservoir. 

TIle dam itself is what is t.:.nown as a "Gravity Section," tlmt is, it depends 
on its weight for stabili ty. The mode of construction dilTers from the lower 
reservoir for vario us reasons. IL is higher th an the original reservoir balik, alHl 
the (Jllantity of earth which would have been re(luired if the same met hod of 
construction had been chosen lYould havc been exccssive a nd 1Y0uid have been 
difficult to procure. 

T he Jam is faced wi th pre·cast concrete blocks wi th a hearting of mass 
concrete containing " plums" of grani te, some of which are over 5 tOilS in weight. 
T hese were cheaper than concrete and , at the same time, werc all (tdvantage 
inasmuch as they cut down the heat developed in the sett ing of the cement. 
Undcrneath the dam there is a cu t·olT trench which goes down to rock level and 
into the rock va rying distances up to 30 fecI. In add ition, and below this cut·ofT 
t rcnch, holes werc dri lled for a furthe r 20 fcet and pressures were applied to 
test the watertightness of the rock. 

In vicw of the fact that as the water Jischarged from Ben Crom Reservoir 
Illust now in to thc Silent Va lley Heservoir, it is un necessary to d raw otT water 
.. t di tTeren t levels, hence the absence of .t valve tower as incorporatc([ in the 
S ilen t Valley Reservoir. A singlc outlet pipe fitt c(1 with contl'ol v(llves is thc refore 
all that is rcquired . This pipe is 27 inches in diamcte r and at its down stream 
,;ide a jet di sperser is in serted to break the veloci ty of the water being discharged 
a nd ca using it to bc discharge(1 in the forlll of a spra y, d issipating its encrgy, 
a nd so preventin g the scourin g of the overnow channel. 

T llc top water level of the (la m is 820 fcct 0. 0 . \Vhcn the watcr rC(lches thi s 
Icvel it overfl ows through four outlets at the top of the dam and di scharges into 
thc ovcr fl ow channel to the lower rese rvoir. 
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Another I>oint of interest is the fact that inside the heart of the dam is situated 
a dra inage gallery. The puq>ose of this is to provide for an outlet fo r water that 
might collect undernea th tIle fou ndations of the dam. Beside the outlet pipe is 
!:'i tua ted a small generator to pro\·ide electricit y to light tIle drainage gallery. 

The work was carrko.J out by J\lcssrs. Charles Brand & Son Ltd .. London, 
under the sUI>CT\'i sion of Messrs. Binnie, Deacon & Gourley. Consulting Engin · 
eers, of Westminste r. London. 

On the 2nd October, 1957, the opening ceremony was performed by the 
Chai rman of the Board, Dr. Wa llace Linton, in the presence of members of the 
Board and its chief officers. and a la rge oompany which included representat ives 
of thc Consulting Engincers ami Contractors, who were afterwards entertained 
to luncheon by the Commissioners in the Si lent Valley Reception Bungalow. 
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STRAIN ING EQUIPMENT 

THE i\lournc watcr carries such 11 small quant ity of suspended solids thai it 
docs not rC(luire filtration, but in order 10 remove heavy particles, leaves, 

etc., it is passed through screen s before entering the conduit to Belfast. These 
screens wcrc of copper mesh on timber frames alHl had to be cleaned by hat1(1. 

When the watcr was diverted into the Si lent Valley from the t\nnalong Valley 
it was necessary to construct a second a(IUcd uct to provide fo r the ad(lilioltul 
fl ow. Hotary strai ning C(luipmcnt manufactured by l\Iessrs . Glenfield & Kenned y 
Lid., Ki lmamock, was insta lled ill the lIew screening clHlmbcr. The civil engin
eering work was carried out by .Messrs. McLaughlin & Harvey, Lhl., Belfast, 
aIHi completed in J952. 

Tllc equipment consists of cylind rica l drums covere<1 with a stainless steel
woven fabric with a mesh o f 6,400 apertures to a sq uare inch. As the drums 
revolve they are washed by a series of jets of water impinging on the surface 
of the mesh which automaticall y cleanses them at each revolution. The motive 
power to drive the equipmcn t is provided hy Pelton \Vheels operated by water 
drawn from the reser\'oir itself. 

In 1957 a contrllct was placed with Messrs. D. R. Martin & Sons Ltd. for 
the reno\'ution of the old screening chmnher llnd for the installation of nell' 
Hotary screens in place of the existing hnnd.operated screens. These screens 
llfe si milur to those instlllled in 1952 and referred to above, except that the 
fabric use<i is of a finer weave llnd has 100,000 apertures per S(IWlre inch. 

MOURNE SCHEME 
Capitol CUS! Since inceptiull. 

The cost of the j\lourne Scheme including tllC purchase of a catdlment area 
of approximately 9,000 acres and lands in fee; legal fees; compensation for 
easements; development of afforestation aro~a; construction of foads, buildings 
(Superintenden t's House, lodges, valve and screening chambers); Silen t Valley 
Heservoir; Slieve Bignian Tunnel a nd intake works; Ben Crom Heservoir and 
aqueducts between Anna long Valley, Silent Valley and Belfast ; the installation 
in tri plicate of the sy phon pipes between the Mournes and Bel fast and of rotary 
screens, amounted to approximately £4,000,000. 
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This Plaque WIIS unvei le<1 by ~I r . ERNEST HEA , J.I'. , Chairman of the Board, 
on 27th May, 1959, to commemorilte the completion of the Mourne Scheme. 

The completion of tIle Ben Crom Heservoir marks the fina l stage in the 
development of the i\')ourne catchment of approximately 9,000 acres acqu ired 
under the Belfast Water Act of 1893. The va rious steps involved in tIle ent ire 
sclleme were as fo llows: -

SECT ION I : 1893 - 1901. 
The construction of intercepti ng wei rs across the Annalong and Kilkecl 

Hh'ers; an aqueduct tu nnelled th rough the mountai n·side between the two 
\'alleys connect ing the waters of these rivers; a condui t 35 mi les in length 
CQll\'ey ing the wa ter into II serv ice reservoir wi th II capacity of 100 mi ll ion 
gallons constructed at Knockbrecklln, about 5 miles from Belfast, and the laying 
of pressure mains from th is reservoir into the city. 

SECT ION II : 1923 - 1938. 
The construction of a storage reservoir, with a capacity of 3,000 million 

gallons, 011 the Kilkeel Hivcr in the Silen t Va lley and the lay ing of a second line 
of 38 inch syphon pipes in the Va lleys nlong the rou te of tile conduit to Knock
brocka n. After unforeseen difficul ties had been overcome, the Silent Valley 
Heservoir wns completed and officia lly opened ill 1933. 

SECI'ION III : 1949 - 1958. 
The original plal1 5 envisaged another storage reservoir in the Annalong Vnlley, 

but, in view of thc difficulties experienced in the Silent Valley. it was decidc(1 
to drive a tunnel 21/1 mi les in length through Slieve Bigninn to divert the water 
of the }\ lI l1 along Hiver into the Silent Valley Heservoir. Commell(;cd in 1950. 
this tun nel was completed in 1952. 

A second storage resen'oir of 1,700 million gallons CB I'Hcity was constructed 
in the UPI>cr Silent Vallcy and Ihis reservoir, named Ben Crom, commenced in 
1953, was officil1 lly opened in 1957. The duplication of the aqueduct between 
the 111'0 valleys and the tri plicHt ion of the syphon pij>Cs along the conduit to 
Knockbreckan wcre carried out concu rrcnt ly wi th thc constructi on of thc 
rcservoir, providing for a supply of 30 mi ll ion ga llons of waler per dl1Y to the 
City of BeHast li nd surrounding distric!. 
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The Silent Valley Scheme
Mr. Luke Livingston Macassey, Consultant Civil Engineer, who 
was local to Northern Ireland, was asked in 1891 by the Belfast 
City and District Water Commissioners (BCDWC) to find a future 
source of water for Belfast. He recommended the Mournes 
with a supply drawn from the Kilkeel and Annalong Rivers 
and a storage reservoir to be built later in the Silent Valley. 
The Mournes were chosen because of the quantity of water 
available and its purity.

Mr. Frederick William McCullough, Chief Engineer to BCDWC, 
drew up the design for Silent Valley Reservoir,  but died before 
it was completed. Later Mr. McCullough’s son, Mr. Richard 
Hamilton McCullough, also became Chief Engineer to the 
BCDWC. 

Watertown 
• Built on the western side of the valley along the “Back Road”.  

•  Many workers were local - carpenters, electricians,  
plumbers, engineers. 

•  Home to 600-700 people, it developed into a well  
planned small pioneering town. 

•  A total of 2,000 people lived here over the completion period. 

•  Wooden houses held accommodation - houses for families, 
foremen and dormitories for single men. At the end of the 
construction the houses in ‘Watertown’ were sold off.

•  Women kept lodgers, eg Mrs Collins housed 12 men who 
slept in one room. 

•  Women made porridge, left it outside overnight and cut it 
into slices for the workers’ lunch or “piece” as it was known.

•  A small hospital with a doctor and a nurse catered for the sick.

•  A recreation hall accommodated dances, boxing, snooker 
competitions and acted as a “silent movie” cinema.  

•  Hugh Fitzsimons was the manager of the social club in  
Watertown and his son Benny grew up there with most  
of his brothers and his sister. 

•  Shops ranged from grocery and hardware to boot mender. 

•  A blue van, the “Tin Lizzie” would take people to Kilkeel  
on Fridays and Saturdays for any extra stocks they needed.

•  Supplies of fresh milk provided daily. Kathleen Rooney  
rode her bicycle strapped with two big cans of milk.

•  A generator provided the first street lights in Ireland  
- original vacuum lamps.

The dam cut off trench
•  In an earth filled dam a cut off trench is required below  

the dam to prevent water from seeping under the dam  
and undermining it. 

•  Two critical problems were encountered during the  
excavation of the dam trench at Silent Valley:

  (1)  the subsoil was unstable wet silt

  (2)  the solid bedrock which was originally hoped to be  
found at 15m, was not located until a maximum depth  
of 60m was reached. The initial tests hit large boulders 
which were discovered to have been brought from 
Scandinavian glaciations.

•  Sir Ernest Moir, the Senior Director for Pearson Ltd.,  
decided to dig the trench by working in compressed air.  
The contract was renegotiated and work continued.

•  Shafts, lined with cast iron, were sunk into the ground 11m 
apart by working in compressed air. Using the shafts the 
water was then pumped out from the waterlogged silt.  
The shafts were connected by a trench which was then  
filled with concrete.

•  A specially made air lock “the Gazoon” was used to de-climatise  
the men from compressed air and so avoid “the bends”. 

Stage 01 1893-1905
Purchase 9,000 acres (3,600 ha) of “water catchment area” in the Mourne 
Mountains and build a 22 mile (35km) boundary wall.

Divert water from Kilkeel and Annalong Rivers and convey it 35 miles 
(57km), via conduits, tunnels and pipelines to a new holding reservoir  
at Knockbrekan, near Belfast. Northern Ireland Water 

PO Box 1026, Belfast, BT1 9DJ

Email: waterline@niwater.com 
Waterline: 08457 440088 
Text Phone: 08457 023206 
www.niwater.com
Northern Ireland Water is a trademark of Northern 
Ireland Water Limited, incorporated in Northern 
Ireland, Registered Number NI054463.
Registered Office: Westland House,  
Old Westland Road, Belfast, BT14 6TE

Stage 02 1923-1933
Construction of Silent Valley, an impounding storage reservoir,  
with a capcity of 3,000 million gallons (13,620 million litres).

The Mourne Wall
In 1904 work began on the building of the famous Mourne Wall 
to define the boundary of the 9,000 acres (3,600 ha) catchment 
area. It stands 3m high and 1m wide, stretching for 22 miles 
(35km) and runs over the 17 peaks in the Mourne mountains.

•  Work was carried out during April to October providing 
employment to men in the area skilled in the granite  
cutting craft.

•  Work finished in 1922, taking 18 years to build. It is said to be, 
“a monument to the skill of the men who built it.” 

•  The wall is a listed building.
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1. Quarry
2. Steam Turbines  

(Electricity Generators)
3. Inspection Pits for  

Steam Engines
4. Pug Mill where puddling 

clay was ground-up
5. Platforms for trains
6.  Workshops
7.  Narrow Gauge Railway  

up to Quarry

8. Offices
9. Narrow Gauge Railway  

line to Annalong
10. Workers’ Houses
11. Tennis Court
12. Shops
13. Recreation Hall
14. Original Entrance

Mourne Wall Power Station Watertown Cut off trench shafts

This project has been part-funded through Northern Ireland Tourist 
Board’s Tourism Development Scheme. The European Agricultural 
Fund for Rural Development:  Europe Investing in rural areas.
The Rural Development Programme 2007 - 2013 is part financed by 
the European Agricultural Fund for Rural Development and the 
Department of Agriculture and Rural Development. 

NI Water would like to acknowledge its partners in this project.



The embankment
Above the dam trench, a watertight corewall of “puddle clay” 
was painstakingly built up layer by layer to prevent seepage 
of water through the dam. The embankment slopes were then 
completed with “graded rockfill”, soil and grass layered on top, 
with a granite block surface to the reservoir side. 

The workers had a sense of purpose and pride in their  
jobs and a few nicknames tell the story:

John Burden - ‘Johnny the Hut’ built himself a lamp 
shaped like a hut to light his way home through the  
mountains after dark.

Jimmy McKibben - ‘The Clay Hog’ worked as a “clay puddler”  
on the embankment wall. This involved marching up and 
down pressing the air bubbles out of sticky clay to make  
it waterproof.  Men were issued with a pint of linseed oil  
per day to prevent their boots sticking in the clay.

Dozer Nolan - ‘Dozer’ worked as a “nipper” on the steam engines,  
he once wired a chap’s tin tea mug up to a live cable for a joke.

Dan Dooley - the crane driver who set records for  
his speed and skill at working the steam excavator.

Constable Lawless - kept law and order. 

Stage 03 1949-1958
Build 4km tunnel - Slieve Bignian Tunnel - through Slieve Bignian Mountain 
to divert the water from the Annalong River into Silent Valley.

Build Ben Crom Reservoir further upstream of Silent Valley. 

Bignian Tunnel
•  The tunnel linking Annalong with Silent Valley through 

Bignian (Binnian) Mountain, took 4 years to build, using 
power drills and simple chisels.  

•  It is 4km long, 2m high and 2.4m in width. 

•  It can carry up to 90 million gallons (409 million litres) of 
water per day into Silent Valley.  

•  The tunnel was built by Messrs A.M. Carmichael, Edinburgh. 
Two assistant BCDWC engineers who worked on the Bignian 
Tunnel were Harold McCaughan and Norman Ervine.  
Two groups worked towards the tunnel’s completion, 
working from either side of the mountain: one from 
Annalong, the other from Silent Valley. They met in the 
middle, only 5cm apart.

•  Sam McMurray’s job was to record the levels of the  
contour lines of the surrounding land from Silent Valley  
to Dunnywater. This determined the height of the two  
tunnel mouths. 

•  At the tunnel mouth, near the head of the Valley, an  
electric pump ran to keep the works from being flooded. 

Ben Crom Reservoir
In 1954, 5km upstream from Silent Valley, work started  
on a new reservoir and took 3 years to complete.  
Unlike Silent Valley, it had a core of mass concrete and  
huge boulders and was founded on solid rock. It is known  
as gravity dam i.e. it depends on its weight for stability.

Tragedies during  
the Construction  
A sobering side to this story of human achievement is that 
some workers paid the ultimate price, losing their lives in tragic 
accidents.

Jimmy Baines was found at a stone crushing plant, apparently 
having fallen from a concrete staging

Sam Cooke passed away when a rope holding a skip full of 
concrete broke above him

John Cousins was caught between two wagons when a 
locomotive moved them

William Forsythe was fatally injured when timber staging for 
tipping concrete collapsed

John Murphy was only 18 years old when he lost his footing 
climbing out of a trench

George Philips was a rope runner on the railway who 
developed a fatal infection from a leg wound sustained while 
jumping onto a moving train
Hugh Quinn was a pump man who drowned in a flooded shaft

Michael Synott’s steam crane overturned but he managed to 
save the life of his workmate, pushing him from harm’s way

Jim Moore was the one worker to lose his life in construction 
of Ben Crom dam, crushed by stones whilst working in a hut 
during blasting

Life and Times  
at Silent Valley

Quotes from the workers of the Bignian Tunnel

I remember my father left home in Ballykeel at 4.30am each 
morning to cycle 4 miles to the “Valley” gates. They were all  
on a day shift, so for 6 months a year the only time they saw  
daylight was on a Sunday.
Robert Newell

A great attraction to work on the tunnel was that the pay was 
around half a crown an hour which was 3 pence more than local 
quarrying work paid. Although some of us stuck with the job for its 
entire duration, many men only stayed a few weeks or even days, 
unable to put up with the heavy work and awful conditions.
Sandy Heaney (Shift Boss)

I put the first hole that brought daylight between the two sides. 
I drilled that hole...there was about an inch and a half between 
mine and the hole from the other side.
Willy Davy (Shift Boss)

I didn’t stand in to the siding when the first shot went off and  
I was blown this way and that...all over the place. The blast force 
was tremendous. By God I stood into the side the next time.
Bobby Davy (Spanner)

Even an hour after the blast you could hardly see or breathe  
for the “stour”.  We were spitting diesel and dynamite for weeks.  
The only fresh air you got was what came down the tunnel.
Tom Newell (Electrician)

About half way in we ran into flowing sand. It was unbelievable... 
who’d have thought in the middle of a mountain you’d have 
found running sand? That was a major set back that was  
to hold us up by 6 months.
Harold McCaughan (Engineer)



SILENT VALLEY – General Details 

Description of reservoir 
Silent Valley reservoir is formed by the impoundment of the Kilkeel River with a straight earth 
embankment which was completed in 1932. 
The reservoir has a capacity of 13,276 Ml and a surface area of 97 ha at a top water level of 
149.60 mOD. 
The dam is aligned almost East-West and the reservoir extends 3.0 km to the North. 
 
9.2 Geology of dam 
The dam is built across a deep glaciated ‘buried’ valley with unconsolidated deposits of river and 
morainic Sands and gravels containing large boulders overlying granite bed rock. 
 
9.3 Catchment 
The 1206 ha of direct catchment is made up of rugged mountain terrain. It is supplemented by the 
overflow from Ben Crom Reservoir and also by the Annalong River via the Slieve Binnian Tunnel 
which is supplied by a catchment of 939 ha in area. 
 
Item Direct Catchment 
Area ha 1206 
Max Elevation m OD 743 
Long Term Average Annual 
Rainfall 
1660 
Period of Recorded Rainfall 1941 – present 
Slopes of ground surface Steep 
Nature of surface Rocky and peaty mountain terrain 
Details of aqueducts and controls  
Slieve Binnian Tunnel 
 
9.4 Dam details  
 
The dam, which was first filled in 1932, is a straight earth embankment 496 m long. 
The maximum height above ground level of the 4.57 m wide crest is approximately 25m at a level 
of 152.30 mOD Belfast. A substantial masonry wave wall runs along the upstream side of the 
paved crest with a top level of 153.00 m. 
The dam has a downstream grassed slope of varying gradient as shown below:- 
Level (mOD) Gradient 
Crest – 144.34 3:1 
144.34 – 138.30 4:1 
138.30 – 132.26 5:1 
The dam has an upstream slope of varying gradient and protection as shown below:- 
Level (mOD) Gradient Protection 
Crest – 143.48 3:1 600 mm deep with 330 mm to 450 mm granite blocks from wave wall base 
down to 141.96 m 
143.48 – 137.39 4:1 
137.39 – 131.29 5:1 750 mm thick beaching from 141.96 m down to a heavy 750 mm thick rubble 
toe at foundation level 
131.29 – Foundation 6:1 
The central puddle clay core is 2.44 m wide at 0.75 m below crest level and battered out at 1:10 
down to foundation level. 
The puddle core is flanked by selected fill. 
The cut off is formed by a concrete filled trench into rock and incorporates the cast iron segments 
used in the temporary works to achieve a dewatered trench using compressed air. 



BEN CROM ‐ General Details 
 
Description of reservoir 
Ben Crom Reservoir is formed by the impoundment of the upper reach of the Kilkeel 
River with a straight mass-concrete gravity dam which was completed in 1957. 
The reservoir has a capacity of 7721 Ml and a surface area of 28.0 ha at a top water level 
of 247.19 mOD Belfast. 
The main dam is aligned North West to South East and the reservoir extends 2 km to 
the North, North East. 
 
9.2 Geology of dam 
The reservoir is situated in an ice deepened valley and the dam is founded on granite. 
 
9.3 Catchment 
The 939 ha of direct catchment is made up of rugged mountain terrain. 
 
Item Direct Catchment 
Area ha 939 
Max Elevation m OD Belfast 727 
Long Term Average Annual 
Rainfall (mm) 
1765 
Period of Recorded Rainfall 1941 – present 
Slopes of ground surface Steep 
Nature of surface Rocky mountain terrain 
Details of aqueducts and controls 
None 
 
9.4 Dam details 
 
The dam, which was first filled in 1957, is a straight mass-concrete gravity dam 215 m 
long and formed in 15 blocks. 
The maximum height above ground level of the 3.76 m wide crest is approximately 
37.8 m at a level of 250.24 mAOD. A reinforced concrete wave wall runs along the crest 
with a top level of 251.46 mOD. 
The dam has a downstream slope of 1 horz: 1.5 vert and an upstream slope of 
1 horz: 30 vert. 
The concrete cut off trench was grouted up to 20 m deep. 
 
9.5 Details of modifications, remedial works and history 
 
There have been no significant modifications or remedial works. 
Instrumentation for the monitoring of settlement, alignment, joint movement, uplift 
pressures and seepage flows was installed in 1990. 
 
9.6 Overflow 
 
The straight profiled concrete surface overflow weir in four sections totalling 
approximately 22 m in length is located at a level of 247.19 mOD centrally within the 
dam. The weir discharges to a tapered tailbay, into the Kilkeel River and hence into the 
Silent Valley reservoir 2 km downstream. 




