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FOREWORD

This study was carried ocut for the Animal Production Office
of the Lebanese Ministry of Agriculture to. obtain expert cpinion
on the inprovement of the Lebanese Daliry Industry and to recon-
mendy if possible, a suitable project upon which this improvement
could be based. It was also to consider beef production allied

to dairying.

The consultants were askeéd to carry out this survey as a
result of their growing experience in thig type of work in Medi-

terranean Countries and the Middle East.

The terms of reference were to visit the Lebanon to obtain
basic local data and asscss the existing situation and, as a
result of this visit, together with the use of their experience
of modern techniques of dairy farming and processing, to prepare

this study.

Mr. Vestergaard visited the Lebanon on a number of occasions
in 1969 for discussions and, tcgether with his partner, spent two

weeks in the Lebanon in May 19?0.

The consultants express their sincere thanks to all those
who were kind enough to give assistance in obtaining data and nake
ing visits and in particular to Dr. S. Haidar, Director General
aid all the staff of the Aniwal Production Office, to Mr. Nabhan
Nabhan, Chairman, and Mr. Ibrahim K. Baltaji, Vice Chairman, and

the members of the Lebanese Cattle Breeders Association.



R RN

CONTENTS...a..-o-qunnnoono--o--.-.-c..o--p.oc-n-!o-DOO'O"'

FOREwORDo.-oolo-----.-o.ollltaooc-ac..c.-...o-l00-0'00".300'

MAP OF LEBANON---.-.....--o-.-o‘-- e s sR T O AR AR S ATEAFRTOINEENES
SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS.ecsvecvsssscncsee

THE REPORT

1.

(

A.
B.
c.
D.
E.
F,

A,
(1)

ii)

(i)

(
(

iv)

v)

{vi)
{(vn)

{viii

B.
Cl

EXISTING SITUATION. cvev s nooevossanosoncsnennns
THE FARMS...ceeercstcatoaosnaccrosrasasanesarnscs
MILK MARKET ING Aﬁp DATRY PROCESSING .o eecsoncenen
THE CLIMATE . scoacscsnosssasnosnsssassssevacnsass
AHE SOIL.vooveeoanncnsncorssasssnannsosannnsasss
WATER AND IRRIGATION...ccevssssvacecsonavnaoases
FODDER CROPS cr v coseeseccenacsasscacsssnsaansnssss

FEASIBILITY ..c.onssseacasasencsannansssssnsonnsanse
BASIC FACTORS FOR SUCCESS.ecoossessecscnsoncssns
CliMAtCeantesssssnessaasonsosaorsannsssanaacssaco
The LiveStoCK.s.esearcssosccsansasacascsssesssns
Food for the Cattlessccecoscsscanscrncncvcncnnes
Management.s.ceosouescssvassosonsonencocacasanse
Dairy Processing and SlaughterhcusSe..ccccccersce
The MarkKet e..-ccessscecssnscasssescoansscsascond
Profitability.cecesrsosercsssnosansanvsonsnanscss

Gene!‘al..-...q-..-.-.....aun.o.....-..--....n---

POSSIBILE PROJECT..csvoscscsscsssecsmagccnscscses
FURTHER DEVELOPMENT ..ccsessvcassesanesvaccnvssnns

GOVERNMENT SUPPORT.I..OO!‘D.G.I......‘.l.u.l....l

2

11

12

12

13
15
15
16
16

17
17
17

17
18

18
18
20
20

20
22

‘29




R

APPENDICES
APPENDIX I

A. THE FARMS .« e ettt ittt ieeasnacnonman e s
ti) Mount Lebgﬁon..........;.;........-............-
{(ii)  North Lebanon.........-...................-.----
(iid) The Bekaa Va!leyﬁ........~...f....-.-..........-

(iv) South Lebanon-o-.-lO-----0.....‘...........-----

( v) General'commentS-ouun--n;n--...--l.oucu--o---'..
B. MILK MARKETING AND DAIRY PROCESSING .. vovvesennas

(i) Dairies in Beirut...--................o.n.-.....

(ii) COllECtiO" Centres.,,,m..-............-oo-o.....
{iii) Milk G0l leCtorSaueateiiaannnncscnnennoorannnnn..

{iv) Farner Retailers......................a...,.....

APPENDIX II
THE CLIMATE..-o..-.--.---.-....-.-----...-....-.
CLIMATIC CHART AND TABLES yeuevsunsunanonnsonn...

APPENDIX III

THE SOIL..IJO-aoﬂt--o.u..l.q...-.o.ﬁ-oo--l-.--..

APPENDIX IV
WATER &ND IRRIGATION..--.---....-cnvna.a.c-qa-.t

APPENDIX V
FODDER CROPS--a---n-u.-.o--c.---q--o-----ooo--no
TABLES ON CROP YIELDS AND PRODUCTION ..ccveuo,..

25
25
25
26
26
28

29

30

30
32
32
33

33
35

43

bl

45
4o



AFPENDIX VI

T}[E MARKET.I.I..Il‘.‘.“.ﬂ.."..ﬂﬂ......l.........
TABLES OF PCPULATION HUMAN AND ANIMALS...vcaee..

APPENDIX VI

A.
B.

LABOUR AND MANAGEMENT----.--o.-.--r--.ooco--o.--

THE FARMS..’..-G.IIOIUIOO\....I.I'..'ﬂl.l.l'..ﬂ.
THE DAIRIES-.----&- L R L RN A R N N N N Y]

APPENDIX VIII

SPECIAL ASSISTANCE TO SMALL FARMS..eveuvesvecann.

APPENDIX IX

QUARANTINE CENTRE A!'® SLAUGHTERHOUSE AT TRIPOLI.

APPENDIX X

APPENDIX XX

APPENDIX XI

A.
(i)
(ii)
(iid)

(i)
(ii)

FUNCTIONS OF THE BRITISH MILK MARKETING BOARDS..

ARTIFICIAL INSEMIN.ATION AND SEMEN IMPORTS...e...

I
THE INITIAL PROJECT .. ceusacccnoannenoncnvnananss

BASIC CUNSIDERATION S o ucvesnsavonnncoccansaanoses
Type of Lillk Treatnent.eeoeseocoresvorasconasenas
Capacity of Plant ..uccesseesceacancsosssansonenes

Dairy Herd procucing the milK..aseovcccoscesonss

THE SITED...IDHDB‘.GcﬂB..Oo.BI.Q..l.lﬂ.u-IIﬂI.I.
Dairy Plante.ececooucooncaosccnsacceconcnnesesss

The farm--nn--oeouuunano-.oao---n-noonuu:.a--no-

56
60

6L
64
65

66

68

69

71

72

72
72
73
73

7h
74
75




C.
Dl

(1)

(ii)

(ii)

THE CATTLE

FoddErocc--tlc.--.--.9-..0..........-.--.-.--l.-..

Concentrates..--.....-.-.--..-.....a......--......

HIIK PRODUCTION..-Q.........'-.-....’-..-.....'-.-.
Yield from the basic herd-n;........-.-.-..-..o...

Milk from other SOUrCCSesosssocssessscenencnsanses
PACKAGING OF'MILKou-a----ﬂ--o--noooo-u.------..cou
THE BUILDINGS...ctttvvoncncacacrosacansos

The r-‘lilk plantnol.o.nnnléo-..Qnoulcpcllno‘cstloqloo

a) The Dail"y.o.o.--..-a.n....--an.....oe-..--.....

1)
2)
3)
L)
5)
6)

7)
8)

9)

10)
D) ELECtrical Wiringese.eoeeseseoceorennssssnannnns

The Farm buildings.{.o.u......-.--..-.u.-.....-.o.

a)
b)

e)

d)
e)
f)

9)
h)

i)

L R N I R I S A

THE FOOD FOR THE CATTLE. . .earoaesoscseaomennnenes

Milk ReceDtion.scecoanscesssoncescrnaesa
Bulk Milk Tank ROOMecceoscoconrocncnnans
Main milk plant roOfccssessnessasconsns
Packaging ro0M.escesvcncoossosnesecanana
Storage ared.s-cccsccscsscrcosascvencnoa
Boiler HouS@eeveeessasasssasscnscannsse
Refrigeration plant rocCliececescaceceesss
Paper StOrcCeeecscsssscnccooncensnenscess
Offices and Laboratory..eecvscseocennanna

Teilets and CloaKrooil.eessesancsnocenseas

Central BlocK.e.cacoasscrncocoearennane
Lean~to for milk collection..sesceengse
Cow yardSeccecoanessssonsoenransnscnnonns
Calf buildingS.eeescesscescecnvsansensse
Calving DOXeSeescosessnvocsasnascnoasncs
Heifer and Beef yardS.ceeeocsceceecoans
LooSe bOXEeS.ceosescsnmasscscsasssncancs
Hay Storagecsececcocesacoccaosecsacnnsness

Coneentrates store, workshop and inple-
ment shed.cccecoass

76
77

77
78

78
78
84

85
86

86
86
86
86
87
87
87
87
87
87
87

87

87
87

87
88

88
88
88
89
89
89



s ke

(iii)

(1)

i)
k)
1)
@)
n)
o)

Silos....;............................-...-.

Office blnz

Accommodation fep loecal

House for

Guest house

wI-.--..r-..q..'.lnl.'....'.n...ﬂl

manager........,..-.--.-.-...o....

-37.-

k-.o-oa---noo.-.--.a—l-cl---.--..

Electrical wiring...........................

Buildings

THE EQUIP::

AT
4, 1) -u--uo----o-co---oo---.o-.-.oo-

7ot necessarily on Dairy Site.....

The Dairy..

a)
b)
c)
d)
e)
£)
)
h)
i)
J)
k)
1)
@)
n)
o)
p)
q)
r}
s)
t)
u)
v)

w)

Intal

Clarifi

.OI...I..‘....Dl..l!ll.'.l.....l.

o tank=---.0.-|-------e-.na.---o.-

Crean tankg...................,........

Wash trough and hoSEeS.eeiinieoncinanees

Milk

e

orage tank..p.--.....-.-.-..---.

Clean:-ng eq‘Jipment.........,............

U.H.T,

plant................,..........

Packaoing NACHINeSeessnsenenconnooene o

Chilled water plant.ot--c-.-n-nu.--.-o-

Boiler....

vo-n-.nll..nn..uol..ll..lud..

Water treatment Plant...ceccvecnnsense.

Cl"ate washel"..--..---...-...-...u.-.na-

Crote ronvevor and =13 o of o3 S

Furk

ift truck......o-...........o.-..

Laboratory equipment..,................

Office equipment.f...e.................

Fire Ffuir“ﬁntan-.oo-ano.-nn----.o.e--o

TOOlSuuoanlouﬂeonnu.-.lle.u.-.!.-.-.l-.

Station WaAGOMocnacooseonsanassnancannsos

Car.ecoscasca

Loy - .

n

-.nn.nu-t-n‘-l---n.--n.nunlq

-_rn.nu-..--nonun-o-a.u-.-

labourO."bu-lon-oo.

8¢
89
89
89
89
90

90

90
90
90
90
90
90
90
90
90
90
96
96
95
96
96

97
97

97
97
97
97
97
97
97
957

e e g hr e e e e T s

et

| 4
[
i
]




(1i)

'lB..

The Farrj......O...‘.....'..........Qj"I"OI....‘.l'

a)

bY"

¢)
a)
e)
£)
g)
h)
i)
i)
k)
1)
m)
n)
o)
p)
q)
r)
s}
t)
u)
v)
w)
x)
y)
=)
aa)
bb)
cc)
dd)
ea)
££)
gg)
hh)

ii)

FOrage BOXeBaseoauenrnannoenecoraccscnmennan
Concentratas troilerc.escecescecscrcacannnnes
Tracture manure BCraperSacscanvacrsassccannens
Hand ﬁanure scrapers.....;.c....-..3..-..--.
Excavator.,.............;.......-...........
Station WaGONS e e anseencavsossssnsesceancsnnnnsns
Bale/Sack elevator;..........;.........,....
Cattle L
Feod barrows.u...t..,..;....................
Tcols.,...y-........,........,.........e....
Tractors............-............c...,......
Ploughs..........,..........................
Roll........................................
Ul ivatorS e ierieuisnreeneesvennanaennneans
Drill.....u....,.................g..........
Fertiliser spreader...3.,-..................
Mowers....a......’..........................
Rakes...o....o...,..........................
Forage harvester...,....,...................
Hay balers...o....,,..,.....................
Bale loader..,..............................
General purpose trailerﬁ..........,.........
Bale trailers.... S etmrasacsencesscscensones
Manure SPreader e s ieoasncarcrvnsonconnononens
Spray FaCEooessesascoosanassonansnconnsacesas
Weigh CTUSNe v eaosevoncsssecoosoenncnsosonee
Fencing and GAleS e cnuenennenancnncnnnconanes
Milking equipment.....r.....................
Water storage TanK.oeeoereeeerenoearvonnnsens
Office EQULPIENt e ot o vemenesnmensconnrenneen.
Fire equipment......................,....ot.
Water troughs...oq...,.........o............
Irrigaticen equipment........................
Punps for puiaping water.......r.............

Veterinesry PQUIPmeNt e et tie it i et ene oo ne e

97
97
98
98
98
98
98
98
98
98
99
99
929
99
99
99
99
99
29
99
99
99
99
100
100
100
100
100
100
101
101
101
101
102
102
102




L
S5 e

-

«aD9se

II mCAL BUII—DING WORK....I.....I......-'-...0.... 102

J. THE WATER SUPPLYaoool-A.t....-..o--c.l--l..-.' 103
(i) At the Dairy Plant...pq.-a.coo-........--..-.. 103

(ii) The Farmol.n-nonl.l-.lnono.lIOOOIODl-luoueunol 103
K. - ELECTRICITY REQUIREMENT nesevenvosnnconnnnanesa 103

(i) The Dairy Planteecee.eeseesoeoseeneoesnnnann,. 103

(ii) The Farm.........o...........-....n-.-.-...-.u 10&
L. LABOUR REQUIREMENT.....vvueereneononnanononnn. 104

(i) The Dairy Plant-.o'-o--o-ooooo.-c.nt.-oooana-- 104

(ii) ,The Farm--no-on-ooo------o-loooonna..----..-ce 104

M. MANAGEMENT....-.-.....o....--....-.-.......... 105
(i) The Dairy Plant..................a..;......... 106

a) Manager.....e..;.................,.u..,... 106

B} U.HiT. ENgineereseeeeesesosceceecennnnees. 106

¢) Packaging Engincer.cecivctccantevcacesoess 106

d) Laboratory TechniciaN.oceeoosaseseeensansee 106

(ii) The Farme..coeoceeinenoreancannnnsasocrenonennnn 107

a) Manager.. ..ot iiiiioneinenncnoonnnsoonons 107

b) veterinary Surgeon.......--....n.u-...-.-- 107

N. TRAINING........n.........-...-.........-...-- 107
(i) The Dairy Planto-o-on--.--n.aoa---ooo-o-o-tu-- 107
{(ii) The Farflesceoosoovenoascaaconseacosssnconssnn,. 107

(iii) Generﬂl Training-.-;-oua--u.a.-onqoo-to-.oo-o. .107

0. THE PRODUCTS AND BY~PRODUCTS v veereonnomacsns. 108

(i) HilKe o oo oooeaoreoeonnansnnonanoonancenannss 108
(ii) Creamss e encecsoonsasnvecessnosccsenssaonenensna 108
(iii) In-calf heifers.,....».....e..;............... 108

(iv) Bulls-.....u....;a........a.....»..u.......... 109

(v ) Cullea Cows..,..u..,..u..-..»-o.e..u.......... 109

(vi) SUNdries.ceerosconniatcocarcasncarsenccononsanne 109

APPENDIX XTIII
INVESTMENT AND ?ETURNLI.l....l.....‘.ﬂ.lﬂ'...l 110




APPENDIX XIV

-

0010- 0.

CASH Flﬂﬁ TABLES.Q- [ ER T RY I NI N T IS ar i N R I

NOTES ON Cfﬂs“ Fww TAB.IES.'.....'...'..I..'... 113

LEBANON « + s st ae s vensaecponeocnasrrsessssanens

CENTRAL LEBANON.....evasensscescsacncnosnnss

1)
2)
3)
&)
5)

Site Plan................o...,..........
Dairy Plant buileingesesceseeeseeseenses
Perspective of projectercescceccsearanee
Central buildings fOr COWServavaqusoanas

Heifer and beef yardsS..eseccscecsnoncsns




e paes W

R

..11..

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

1. That a project be established by a suitable client in
cooperati-n with the Lebenese Ministry of Agriculture and the
Lebanese Cattle Breeder's Association. This project to house a
minimum of 600 milking covs and follcwers and also provide, in
the same cwnership, either or on sitc or in cor near Beirut, a
milk processing plant with facilities for U.H.T. treatment.

2. That a projéct be set up, cither at the new farm or in

the Nerth, for the fatterning of the male calves precduced from the

wain project.

3. That both the dairy and beef - farms whether Separate or
together have in their ownership sufficient irrigable land wupon

which to grow their own fodder.

4, That the project as set up is operated by means of a
U.K. management contract. This managenent teo be the nucleus of

a new governuent supported National Extension Service for dairy

and beef farning.

5. That governnent suppert be given to the dairy and beef

industry in the way suggesied in this study.

6. That o study be coumissicned immediately tc make reccow

maticns for the establishment of a Lebanese Milk Marketing Board.

7. That special assistance be given tc small farmers to

co=operate with ecach other in production and expenditure.

8. That the Quarantine Centrc in Tripcli be used to enccu~

rage the developrment of the beef cattle raising in the North.

9. That serious cnnaideration be given tc there establish~

ment of prcperly managed A.I. centres in the Lebanon.

T e
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EXISTING SITUATION
THE FARMS

Sone twenty farnae weré vigited in‘ordef to see typical

in the varicus arczas.

On Mount Lebanon the farms were small in area and pPro=-
duced milk from herds, often substantial, fed on bought
concentrates and largely bought -fodder. What land was
available was almost entirely devoted. tn growing vegeta-

bles and fruit, mostly irrigated., -

In the Nerth, farms varied frun very small ta large,where
irrigated double cropping was possible, due to the mila
coastal climate. There were large arcas of potatoes on
irrigated land and wheat and ground nuts were extensively

grewn cn rain fed land. Very little fcdder was grown.

In the Bekaa Valley, the farms usually larger, those seen
varying from 30 to 220 hectares, with the exception of
the farms of the Anjar settlemeﬁt which were 1.4 hectares
cach. Some fodder was grown ana it had been shown that a
Yield of 120 to 150 tons of green fodder per hectare cculd
be obtained frcm a tetraploid ryegrass/red clover mixture.
Scme maize was grown for silage. Dairy herds seen carried
from 70 to 160 cattle from 30 to 60 ccows in milk. Most of
the land seen was irrigated and the principal crops were
apples, onions, vheat, sugar beet and vegetables. Double

cropping was not pocssible due tc the colder winter period.

Farms visited in South Lebanon fell into twe categoeries .
Thcse with substantial areas of land and those with very
little land. The larger farms were usually growing subs-

tantial crops of citrua fruits, but grew little fodder

e
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because of its lower return. The small farms had dairy
herds, cften quite large hous:d the year round. Both
categories of farms, therefore, though for different rease
ons, relied on purchased concontrates and fodder. One ex-
cepticn was a farm where in 1937 a herd of scme 250 cows
had existed, much of the fodder being grown on rain fed

land.

In general the management of the dairy herds was very pocr,
little attenticn being given te proper feeding or rationing
of feed according to producticn. There were good Friesian
cattle in each‘of the areaé, usually imported or of Dutch
erigin. The local breeds of cattle werercf pococrer type

and lower yielding.

Mcst milking was by hand thcugh machine milking was practi-
sed con scme of the larger farms. Very few farms had sepa-
rate dairies (milk rooms) or any means of coeling the milk,
Mcst ccwsheds were low, dark inferior buildings. Standards
cf hygiene were very low and bacteria counts of the wilk |

therefore, high.

The price cbtained by farmers for their-milk varied from
22 pi to 42 pi per litre wholesale, or frcm 55 pi to 65 pi

per litre direct retail. -

The overall situation of dairy farming in the Lebancon is une
satisfactory with, in many cases, unecocnomic production of

an infericr product and an uncertain market.

MILK MARKETING AND DAIRY PROCESSING

Only a total of some 5,000 litres per day of pasteurised milk

is scld from the three principal dairies in Lebanon, all in

Beirut. This amounts tc about one litre of nilk for every twc

hunred persons in the Greater Beirut area.



eeth..

From the two most modern of those dairies, liquid milk

sales are only a swall part of their business.

Whilst there is nc reason to believe that any of the milk
¢r milk products leaving these dairies is in any way cchne
taminated, there is equally no positive proof cof the qua-
lity in the form of officially certifiec test, batch by

batch, as would normally be required in countries where

mcdern dairies are operating.

These dairies purchase a total scone 10.5 = 13.5 tons of
raw milk per day at a price of 40 pi per litre for a mini-
munl butterfat of 3.5% and pasteurised liquid milk retail
at 75 or 80 pi per litre mcstly at 3% butterfat.

There are proposals for government milk ecllection centres,
though none yet are in operation . A few private collecting
centres are in operation. One of these cperated by the
Heward Karagheusian Foundation receives milk from the Anjar
area, ccols it and delivers it to the dairies in Beirut. Cole
lection centres graatly assist small farmers in previding a

rneang for the them tc market their milk.

Much of the milk in Lebancn is retailed by ccllecters vho
buy frcm farms and sell it door to dceor frem chruns, coften
not even coonled. Collectors pay from 25 pi to 40 pi per 1i,

and retail at abcut 60/65 pi per litre.

Scme farmers retail their milk themselves for a similar

price, untreated, and cften nct ccoled.

Milk retailed by ccllectors and farmers has a pPrcr Keeping
quality and, even if the housewife bcils it, it must cons-

titute a substantial health harard.

e
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Customers complain that milk sold in this way is ¢ften

watered down or has much of the eream remcvod.

THE CLIMATE

The climate of Lebanon is typical "Mediterranean”domin-
ated by the characteristics of principally west winds,

influence cf the sea and dry summers.
There are lceal variaticns cue to the topography.

MEAN TEMPERATURE °C

Sumner Winter
Max. Min. Max. Min.
Beirut 33.8 22.8 20.9 6.6
Cedres 27.3 8.0 9.9 ~10.4
Bekaa 37.4 10.0 5.2 - 5.3

From the table above it will be seen that the coastal
areas have a mild winter whilst the ncuntain areas and

Bekaa Valley have much colder winters.

Thcugh the rainfall is substantial, some 890 mm on the
coast and adjcining mountéins, and scme 620 mm  in the
Bekaa Valley, it falls on comparatively few days cver

an eight mcnth pericd, leaving a four month dry summer,

THE SOIL

The scil varies but in the main is a red medium heavy

lcam ¢f calcarecus crigin and, provided water is availae
ble, will grow vigorocus vegetaticn of a very wide range.
There are scme areas c¢f sand dunes on the ccrasty, and the

northern part of the Bekaa Valley is less fertile.
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There are a few pockefs‘of high salinity, especially near
the ccast bHut onlf rarely and in small areas is the sali-

nity such as to affset plant growth.

WATER AND IRRIGATION

Water for irrigation is available from numercus rivers

supplied by springs, the two principal rivers in the Bekan
are the Litani and Assi. Thefe are alsc vast hydrclegical
reserves under ground trapped by the limestcne rcck forma=

ticn.

In 1967 only some 16-17% of gultivated land was irrigated

but new schemes are being developed.

Mcst of the irrigation is by floeding frcm ditches though

there is some sprinkler irrigation for small areas.

FODDER CROPS

At present only a very limited quantity of fodder fer cat-
tle is produced in Lebanon. Most of the fodder grown at

present is in the Bekaa Valley,

In both Nerth Lebanon and the Bekaa Valley there are subs-

tantial areas suitable for fedder Crops.

Much of this land is rain fed and, therefcre, limited to
seasonal cropping or ercps which can withstand the dry sum=-

mer unlesas further ifrigation is developed.

In the Ncrth, due to the mild winter, irrigated land is usuzie

ly dcuble cropped and fodder creps must conmpete with high ane

nual returns. Maize, with its comparatively short growing

seascn and high yields, must be considered the most suitable

fodder crep on this irrigated land.
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In the Bekaa Valley, since double crcpping is not
usually there, grcss returns are less and, therefore,
there is a much wider choice of competitive fcdder
crops for irrigated lan-l. .Trials show that one of
the successful creps is & mixture of tetraplcid rye-
grass and red clcver which has given yields of 120~
150 tens per rectare of green matter, equivalent tc

90 tcns of silage at 60% moisture.

It is estimated that an average yield of 60 tons per
hectarce at 60% moisture would result in an on the

farm costing «f 2.1 pi per kg (£ 2.86 per tcn)., Howe
every if being grown on contract for sale it must come
pete dircctly with cther crops and this would result
in a contract price of about 4.6 Pi per kg (£ 6.22 per
torn} equivalent to 11.6 pi per kg (£ 15.7 per tcn) for

hay as compared with tibin at about 10 pi per kg (£ 13.5

per tcn).

FEASIBILITY

DASIC FACT""S FOR SUCCESS
P ———— o T kb ntre————aer:

blihatb

The climate is ideal for both dairy and beef prcduc-
ticn. Except for the mountain areas, cattle hcusing
can be cf a very siuple type, limitting the capital

costs.

The Livestock

There are sume good quality imported cattle in the
Lebancn givirg high yvields of milk and producing good
calves suitable fcr beef produetion. It woculd alsc
be pessible o import a fﬁﬁndaticd herd of suitable
cattle. Ti. Jiceases fcund in Lebanon are ccntrol;

lable and presant ncthing more than the nermal risks.
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Fcod for the Cattle

Fodder can be Successfully grown especially in the
Bekaa and ncrtern area, Goed yiglds can be cbtained

and fodder produetion can'compete with other crops.

Management

Present management ofvmnst livestock farms is peor .
This can be imﬁroved to the standard reqﬁired for suc-
cessful dairy and beef producticn by the use of scme
cX~patriate management which inturn would provide the

basie practical training for lccal farnmers.

Dairy Processing and Slaughterhouses

There are mcdern dairy Processing plants in Beirut .
Hewever, their technieal managenent cculd be inproved.
There is alsoc a feeling of distrust between the farmers
and the processcrs as a result of the use of substantial
quantities «f powdered milk for prceessing into Lebne,

Leban, ice crcam and other products.

A medern Prccessing plant under the same managenent as
a substantial dairy farn prcducing the minimum viable
thrcughput fcr the planf, or alternatively a farmer =
centrelled Processing plant, would have nmore incentive

tc market Lebanese milk.

The Market

The prpulation f Lebanon was 2,853,155 in 1967 (Minig~
try cf Plan Statistics), of which about 1,000,000 live

in the Beirut area.
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It ia estimated that the average per capita per annum

consumption of liquid milk in Lebanon is some 16 litres
whereas internatinnal_organisations reccmiiend & minimun
consumption of 100 litres f:¢m the nutriticnal pcint of

view,.

There is, therefcre, a need ifcr a gubstantial increase

in liquid milk consumption in Lebancn.

The present producticn of p steurised liquid wmilk in
Beirut is some 5 tons per diy cr one litre to every 200
perscns (less than 2 litres per capita per annum). It
must, therefore, be assumed that, even allcwing for the
use of puwdered milk, substantial gquantities of raw milk

are being retailed in Beirut.

Elsewhere almost all liquid wilk available is raw milk
often not even cooled. This must ccnstitute a health
hazard. Since so little 'safe' wilk is available, it is

only natural that the population have a distrust of milk.

It can be expected that cver a period of years, if top
quality liquid milk known to be safe was available, con=
sumption would increase to some 150 litres per capita

per annum (nearly ten times the present figures).

Proper treatment of milk would result in an cverall price
increase to the consumer as a result of the cost «f treat-

ment, but the present market price fcr nilk of 75 or 80 pi

per litre should nct rise over an average of 80 pi per litre

in cartons (with farmers receiving 42 pi per litre).

The market for good quality milk exists in Lebancn, but
little or nec effort has been nade to develrp it and little

grod quality pastcurised milk is available.
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To create a market a National Advertising Compalgn is

necessary, combined with the availability of suitabla
products.

Profitability

Budget costings.indicate that a substantial dairy prc-
ject should show a return of approximately 25% before
depreciaticn and 17.5% after depreciation, including
the dairy processing,land the dairy farm with subsidiae

1y beef producticn.

General
It is clear from the above faetcrs that dairy producticn
and dairy processing could be satisfacterily carried out

on a profitable basis in Lebancn.

POSSIBLE PROJECT

Considering all the factcrs of the étudy, it is reccn=-
mended that develepment shall take the form of a subse
tantial initial prcject. It is considered vital that
this project should be of sufficient sicc to be viable
in itself tn carry its owndairy processing plant. These
factors indicate the projeet should consist of scme 600
top quality cattle with an annual average producticn of
7,000 litres per cow resulting in a daily production of
at least 9,000 litres of milk, the_minimum economically
viable throughput of a modern UHT plant. Such a procese
sing plant is capable without any addition of dealing

with 40,000 litres of milk per day.

The supply of the mininum throughput from one scurce =
whether owned by one entity or a co-cperative - with the
herd under close management, is important tc ensure a

high gquality hygenic supply of milk t. the plant, thus

aveiding undue problems affecting the guality cf the proe

duct during the initial pericd.
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Once the prcject islrully operatfonal and running
smocthly, the management will be able to devote time
and experience to the improvement of other lccal herda.
The facilities offered by the initial herd can be ful-
ly utilised for training and demcnstration purposes
for local farmers tc ensure the required standarg for
acceptance by the plant sgo that, as expansicn of'sales
develops, supplies can be taken from local farms cn a
contract basis. When the plant is working to its inie
tial capacity of 40,000 litres per day, threc-quarters
cf its milk fequiremgnt will bé drawn from cutside its
own herd. Its capacity can, cf course, be further ex~

panded as required.

Small farms a particular problém. Hand milking carries
with it special probiems of hfgiene in that almcst all
hand milkers work with wet hands for comfert and the
milk is necessarily milked intc buckets open to dust
and flies, as cpposed to passing direct to pipeline anc
thence to churn or bulk milk tank, bcth of which can be
protected froem dust and flies. Unfortunately, it is une
economic to milk small herds {less than 20 cows or so)
by machine. Similarly the simplest way of providing ,
hygenic conditicns for milking is to build milking par=
lours, or use portable milking bails, thus aveiding im=
mediate and costly alteration to the larger buildings
used tu house cows which can later be improved by stages
as natural rebuilding takes plac¢e. It is uneconomic tc

prcvide these facilities for very swmall herds.

It is, therefore, recommended that small herds should be
grouped,y each housing and feeding its own cows but using
common milking facilities. Hygiene can then be contrcl=
led and these groups brought intc the overall project .
More advanced groups can then develcped to cc=operative

farms in the fuller sense.
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The overall prcjeét, in this waye can heccmce a centre of
extension work and so justify substantial governnent sup—-

port.

The initial farm could rear all male calves for beef proe-
duction or alternativgly sell theﬁ fcr rearing and faten-
ing at a separate beef unit. The'quafantine centre at
Tripoli could be used for this purpose, Beef procduction
could be developed further by taking c¢alves frecm faruers

supplying milk to the plant.

FURTHER DEVELOPMENT

It would require 20 plants of 40,000 litres per day (4O
tons) capacity to supply milk for the whcele of Lebancn's
present populaticon at the mininum recommended nutriticnal
level of 100 litres per capita per annum. It wculd, howe
ever, be more economic to doevelop abcut five plants with

greater throughput.

Once substantial dairy industry on a scund econcriic foote
ing has been developed, a milk drying plant could be con=-
sidered. Milk for manufacturing must, because ¢f interna-
tional price levels, be at a lower price than that for
liquid consumption. A healthy dairy industry should be
able to pay a pool price to farmers allowing abcut cne
third of the production tc be used for manufacturing at a

reduced price.

Over a period of years both production standards and hygicene

levels could be improved to a satisfactory standard. The aim

shculd be to have over 90% of liquid milk sold in a suitably

pasteurised form,
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A dairy industry,could also supply scme 2,500 tons cf
beef per mnnum ag a by-produet, thus saving some LL
73500,00Q per annum in imports. The saving in imports

as a result of n health dalry industry ecould amcunt to

LL 20,000,000 per annum. To achieve this some 10,000
hectares would be requires for fodder productiocn which

amcunts to less than 10% of the cultivated areas of

l the northern and Bekaa regions.

’ The natural result of introducing these crops intc the
rotation and of utilising the manure from the cattle cn

t the land would in the long term increase the yiclds cther
creps, due to the improvement of the fertility of the

i scil.

3. GOVERNMENT SUFPCORT
’ Government support to the home dairy industry of Lebanon

is essential if imports are not to increase and if a
home dairy industry is to be maintained, improvement and

expanded.
This support cculd be in several forms:-

(i) Limitting the import of pewdered milk. Control could be

direct or by restricting the use of inported pewder,

(ii) Creating a controlled price.structure favourable tc houme
produced milk. Revenue from levies imposed on imported
powder {(or other products) could be used to reduce the

retail price of home produced pasteurisod milk.

{iii) Providing a na'ional publiecity progranme. Euphasis could

be glven to health aspects and the use of pasteurised milk.
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Establishing a sampling and testing system to give the

public confidenee in home produced pasteurised milk.

Licenecing produ:er/retaifers and milk ccllectors. Stane-
dards for premises and hygenic producticn could be jime

posed, reducting the contamiﬁaticn of retailed raw milk.

Prowmoting a schools milk programme giving free or sub -

sidised milk to school children. Finance could come from

levies on imported powder.

Making special loans tco dairy farm coe=coperatives, These
loans could be limited to thcse ccnplying with fixed winie

mum standards of premises, equipnient and hygiene.

Low interest loans te dairy farmers to enable them to rmc=
dernise and develop. These loans could be limited to these
conplying with minimum standards of pPremises, equipment and

hygiene.
Special aid to small farmers.

The establishuent and contrcl of items (i) to (v) above
could be ecarried cut through the medium of a Milk Marke=- .
ting Board, responsible for the purchase cof all home prow
duced milk and prssibly imported powder. This Beard cculd
have representation from the Government and the dairy ma~

nufacturers as well as the farmers.

It is reeommended that a study be carried out tc give guide

ance cn the form and establishment of a Milk Marketing Board.
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THE EXISTING SITUATION
THE FARMS

Mount Lebanon

———

These farms were vigited c¢n Mcunt Lebanon as being
typical of the district. With cach of these farms
there was cnly a'very small area of land and fev
farms in the district exceed 5 hectares. The creps
were principally fruit apnd market garden vegetables
and very little fodder was grown in the area. The
land is mostly terracec¢ Adue to the steep slopes and

is, therefore, unsuitable for mechanised fodder Crups.

These farus had dairy herds of 92 (32 in milk), 32
(18 in milk) anag 18 (8 in milk) respectively.,

Two of then had conerete bunker silcs and purchased
green fodder to fill them. Two cf the three farms
fed substantial quantities of chepped straw ( tibin)

in addition to concentrates.

The milk yiclds were excellent in one herd, guite

good in ancother hut disappcinting in the third where
the cows were of loecal erigin as opposed t - impcrted
Dutch Friesians. Tt was general practice to milk the

cows three times a day.

Accommodation for the cattle was in cowsheds, twc of
which were poor by British standards, and the third
was still being built. Two farms had cpen yards as

well as the cowsheds.

Facilities four cceling rmilk were available on enly cne
of the farms, this censisting of a chilled water churn
cuoler stand in a room with direct connecticn tc the

cowsheds.

|
!
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{1i) North Lebanon

Three farms to the north of Tripoli were visited as

being typical of the area.

The first farm wag about 3 hectares used principally
for citrus and cther-fﬁuit and vegetables. There were
extensive buildings used for fattening cattle tied

as in cowsheds. All fead for.the cattle was purchae

séd, this cbnsisting mainly of tibin and concentrates,

F with small quantities of alfalfa. The cattle locked
: well.
, The water supply was fron a spring.

l The other two farms were smally but the land was typie
cal of the area. Potatoes and wheat were grown and
, there was some ditch irrigation. The land was flat

ard readily cultiﬁab@e.

EIrrigated land in this area cften carried two crops in
a year. On rain fed land there is some difficulty in
maintaining perennial crops through the dry season and
this limits the preducticn and development of fcdder
crops such as grass/clover leys and alfalfa. Thcugh
the farms visited were small (below 5 hectares} there
are a fair number of large farms(in excess of 100 hece
tares) in this area, mainly of rain fed land, but with

a substantial possibility of irrigation from wells.

(iii) The Bekaa Valley

Nine farms were visited in the Bekaa Valley varying in

size from 3 hectares to 225 hectares.

a) The Convent De Tennayel

This farm has a dairy herd of 60 cows in milk maine
ly of Dutch Friesian origin and vas of particular
interest “ecause of the fodder trials being carried

out.
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A mixture of ryegrass and red clcover was being
paddock grawed 2.3 heétares in 23 pluts of 1
donum cech, provided grazing for 13 cows throughe
out the 8 months grazing season with scme surplus,
at the time of peak growth, being made into hay .
Production reached 120 tons of green fodder per
hectare with 10 grazings (or cuts). The crop was
flood irrigated every 10-14 days. Water is obtai-

ned frecm springs,

The cther 47 cows and all the follcwers were yarde
ed and fed on silage and cepcentrates, There were
cowsheds for 69, used for milking and winter hcus-

ing.

Fresh milk, milk products and vegetables are retai=-
led from this farm, many of the customers coming
from Beirut. Wheat and barley were alsoc successfule

ly grown.

Government Experimental Farm, Tennayel

In 1968-1969 this farm of 3 hectares was used for
experimental trials of ryegrass and clover fcr fcd-
der production.(See working paper S5R/69/B611 by Dr.
Abdel-Wahab A. El-Mcursi). The results of these
trials indicates that a mixture of tetrapleid Italian
ryegrass and red clover gave a higher prcduction than
pure stands or aixtures using dipleaid ryegrass, and

achieved a dry matter yield of 20 tons per hectare.

Anjar Settlement

Anjar has a population of between 4,000 and 5,000.
The secttlement area is about 12 square Kilcometres
divided into seme 1,600 Plots, each of 7 dcnums
(0.7 hestares), half of which were irrigated. Each
farm consisted of 2 plots, one irrigated and cne

ary, mostly used for cash cropping. The degree to

Bk,
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which the individual farms have developed varies ccne

siderably. One farmer had 100 ecattle (40 cows in milk)
of Duteh origin. He purchases fodder which is chopped
by a staticnary chopper owned by the Howard Karagheu=
sian Foundation. The Foundation alsc cperates the lc=
cal milk collection.centre. The Fcundation itself was

growing a small plot of alfalfa as a demcnstraticn.

Other farms visited in the Bekaa Valley, including the
Government Experimental Farm at Turbol and the A@erican
University Farm near Baalbeck, were of considerably lar-
ger size varying from 30 to 220 hectares carrying herds
¢f frem 70 to 160 cattle with from 30 to 60 cows in milk.
All these farms grow sume-fodder but two of them bought
substantial quantities. Other c¢rops grown included apples,
onions, other vegetables, sugar beet, wheat and barley .
One farm procduced grapes and ground nuts, but nct very

successfully.

Almost all the land visited was irrigated, usually by
flooding but in some cases by sprinkler. The socurces cf
water varied between river, spring and wells of up to

300 m. pumping depth.

(iv) Scuth Lebancn

Eight farms were visited south ¢f Beirut. Four cf these

were in the village of Baasir which is estimated tc¢ have

cver 400 cows.

Individual farms seen in the village had from 3 to 18

cuw= in wmilk. None of them had any land for growing fod-

der
ped

was

imp:

One

and the cows were housed all year round. Tibin (chop-
wheat straw) was extensively used for fodder and milk

scld to cellecters. The cows varied from geod gquality

srted Frizaisns down tu the pcorer type of local cattle.

farner had just paid LL 1,500 for an in-calf heifer of

local breed.
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One farm visited near Sidon of 16 hectares had carried
a herd of 250 cows in 1967 but the herd was scld scon

after due termination of a milk contraect whieh result-
ed in uncertainty of milk prices thereafter. It was

stated that the farm“had shcwn good profits during the
period of a contract milk price of 40 pi per litre.

This farm had grown some fodder on rain fed land. Land
on the plateau between the coastal plain and the moun=-
tains could now be irrigated and was being planted with

citrus fruits.

Other dairy farms in the area grew some fodder, usually
maize, but alse bought fodder due to the fact that g
better return cculd be obtained from growing citrus
fruits. This is particularly true of the farms on the
coastal plain. These farms had reasonably high yield-

ing cows, mostly of Dutch crigin.

General Comments

Many cows were hand milked, only the larger farms having
milking machines.. Very few farms had facilities for cogl-
ing milk or a separate room for milk awaiting collection,

mcst farmers tipping the wmilk into churns in the cowshed,

Most of the cowsheds were of poor construction, low-roofe-
ed and generally unsatisfactory for housing the herd and

for milk production.

Management of the farms was not good and often non-existent,
Milk yields were extremely variable, the best being very
high (frem imported breeds) and the majority being low as a

result of poor quality cows and poor feeding.
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These factors combined to result in unhygenie produce
tlon of milk and uneecnomic methods, One of the prin-
cipal underlying factors giving rise to these circumsw
tances wmat be thg uneertainty of.g guaranteed market

at an acceptable price.

The farms fell intoc two broad cntegdries, those with
virtually no land and thosa with sufficient suitable
land to prcduce at least n substantial part cf the

feed for the livestock.

Farms that purchase all feed requirements for the Live-
stock particularly foddery must inevitably make less
profit { or a greater loss) frcmAdairylfarming than
those who provide cheaper feed by growing it themsele
ves; since those selling feed or fodder expect to make

a profit in selling it as a cash crop.

This puts dairy farming in certain areas at a disade-
vantage as far as large scale milk prcducticn in eccne

cerned.

Many of these farms with little ¢r no land can cnly
wake a profit from high yielding cash crops, the sale
of high quality surplus brecding stocck or thé sale cof

high price milk to a loeal specialist market.

MILK MARKETING AND DAIRY PROCESSING

Dairies in Beirut

Visits were made to the throe principal dairies in
Beirut. Two of them were modern plants in reasonably
good ccndition and the third was endeavouring to pros
cess milk under difficult conditions in an older builde

ing with out of date equipment.
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From details produced during the visits, the tctal
daily sales ¢f pasteurised or cther hoat - treated
mnilk in Reirut amcunts to cnly 5,000 litres or ap-
proxim~tcly cne litre to every twc hundred persons

in the Greater Beirut area.

There wac 1c¢ evidence of powdered milk being reccnge
tituted and sold as liquid milk, indeed the daily
intake o1 raw milk frem farms was, in each case, in
excess cf that of liquid milk sales and there can,
therefore, be little point in reconstituting powder
fer this purpose. The total raw milk daily intake
cf these dairies amcounted to between 10.5 and 13,5

tons.

Hewever, the flavour of much of the treated liquia
milk wre imperfect, probably as a result of impre-
eise operaticn of some of the equipment ~ a highly
technical job requiring considerable experience to

obtain pcifect results.

Both dairies Producing other milk preducts, such as
lebne, letan and ice creamn, stated they used consiw-

derable crantities of powdered milk in thesec.

Each of tr . *iree dairies stated that they carried
cut test:s on incoming raw milk and on the final pro-
ducts but the laboratories available were limited in

their facilities.

There was no evidence of official government testing

of wilk products or even the checking of the reccrds

cf tests carried out by the dairies themselves. Whilst

there is -0 reason to believe that any of the nilk or

milk o7 :7. :ts leaving these dairies is in any way con-
g

taminata.. ihkere is equally nc positive procf of the
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quality in the form of certified tests, batch by

batch, as would normally be required in countries

where modern dair&es are operating.

The dairies purchase milk at 40 pi pesr litre at the
factory and it retailg at 75 or 80 pi mostly at 3%
butterfat, price depending on methcd of pProcessing

and packaglng, and the retniler-

Ccllection Centres

One ceollecticn contre which was in cperation in the
Bekaa Valley was vigited., It is operated by the ncne
prefit making Hawara Karagheusion Fcundation, paying
35 pi per litre and receiving 40 pi per litre delive=-
red tc Beirut. It has faéilities for eccling all the
milk it handles. In additicn to acting as a milk Colw
1ecting centre, it mixes ccnecentrate feeds for the

farms it services, and provides scime advice.

There are government Proposals to provide ccllecting
centres elsewhere in Lebahcn in crder tc improcve the
marketing facilities for dairy faruers. One was visite
ed in North Lebanun, but like those in cther parts of

the country, it was not ¥Yet in cperation.

Milk Ccllectors

Much of the milk in Lebanon is marketed by collectors.
They purchase and cellect milk from the farms and sell
it in towns and villages, door to dcor, direct from the
churns. It is clearly apparent from the low sales of
bPasteurised milk in Beirut, that mcst of the milk sold
there is raw milk, usually not even cocled, and sold by
ccllectors. Even if the housewife boils the nilk, this

must still censtitute a substantial health harard.
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Milk scld in this manner can easily he watered dcwn or

have much of the crecan rancved.

Ccllectors pay prices varying frem 25 pi per litre to

40 pi per litre and retail it for about 60/65 pi per 1i.

Farmer Retailers

Some farmers retail milk themselves direct and many of
the small one or two cov farmers sell milk to their
neighbours. The nilk is seldom ccoled and usually re-
tails at 60/65 pi per litre.

THE CLIMATE

The climate of Lebanon is typical "Meditarranean" domi«
nated by the characteristics of principally West winds,

influence of the sea and dry summers.

There are local variaticns in the elimate due to the tc=-
pcgraphy dividing the country into three regicns, the
coastal plain, the twe mountain ranges roughly parallel

tc the ccast, the vallay between the mountains.

On the coast (Beirut), nean temperatures vary between
summer maximum 33.8°C (930F), minimun 22.8%C (73°F) '
minimun 700 (QSUF) with an absoclute summer maximum of

23.2°C (110°F) and wir‘er minimum 0°C (32°F).

At the Cedres weather station the mean sunmer maximun
is 27.3°C (82°F) and mean winter minimum - 10.4°C (13.5°F)
with an absolute maxinum of 31.506 (89GF) and absoclute mie

nimum of - 16.2°% (joF).

In the Bekaa Valley the mean temperaturcs vary between
summer maximum 37.L°7C (99°F) minioum 10°¢C (50°F) to
winter maximum (January coldest menth) 5.2°C (41°F) mie
nimume= S.JCC (220F) with an absolute sumner maximum of
41.8% (107°F) and ar "bsclute winter minimume~ 17.6°C

(0°F).
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Local eondigions can be affected by the hot winds
of sub-tropical desert air called "Kansia', lasting

about two days, principally in the spring and autunmn.

Rainfall on the ccastal plain and the gdjoining mcun=
tains is very similar amcunting to an average of 893
mm, (78.6 days) mostly from October to May inclusiva,

June to September being virtualiy dry.

The Bekaa Valley receives less rain - some 621 pm ,
(65.6 days) but has a similar dry pericd. Though

the rainfall is substantial it is limlted to compaw
ratively few days over an eight mcnth period. In
Lendon, for instance, 700 mm. falls in 170 days spread

over the whole year.

The contrast in climate between the ecoast and the
interior is meore acute in the central part of the

country than in the North or the South.

On the coast the humidity seldom varies much above
or below 70%,except on days of the Kamsin (subetropie
cal desert winds), and the day and night differences

are not great.

In the Bekaa the summer humidity is generally low
whilst the winter humidity is quite high, and the
temperature differences between day and night are

eonsiderably greater than on thce coast.
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CLIMATE

Figures for the station at the Ameri~an University,

Lat: 337 544

Long:

<

35
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Deirut,

Alts

3w

Temperature Precipitaticn
Munths Mean over AVe#age Averag: Average Average Relative Absclute Absclute

37 years midimum haximua cver 90 Ne. cf humidity maximum inimum

1930 -~ 67 over 47 over 47 years days tenp temp

years years 1977- cver
1920-67 1920-6"" 1967 53 years
. 1914« 67

January 13.9 7.0 20.9 191.3 15,7 - 25,8 0.0
February 14,1 6.6 22.1 157.7 13.9 - 27.4 1.0
March 15.8 8.4 26.2 96.1 10.8 - 33.5 2.3
April 18.9 10.9 30.2 51.1 6.2 - 38.5 7.4
May 22.3 15.0 32.7 17.3 3.1 - 43,2 9.0
June 25.6 18.8 32.9 3 0.8 - 4o,7 12.8
July 27.7 21.7 33.3 5 C.2 - 36.6 20.1
August 28.4 22.8 33.8 A 0.2 - 37.1 20.8
September 27.0 20.9 33.1 7 1.1 - 36.8 17.8
October 23.9 17.1 31.4 4.2 3.8 - 38.1 11.7
Noevember 19.6 12.3 27.3 133.4 9.4 - 31.7 6.4
December 16.0 9.0 23.2 188.0 13.4 - 29,9 4,2
Annual 21.1 893 78.6
Mean
AIR TEMPERATURE in °cC.
Mcnthly means from 1958 - 1967
Armerican University~Beirut
Mcnths 1958 1959 1960 1961 362 1963 1964 1965 1966 1967
January 13.8 14.8 14.8 14,6 -:.0 16,0 12.6 14k.0 14.9 13.3
February 15.0 10.8 15.7 13.3 ik 16.5 13.9 14.9 15.1 12.7
March 17.4 15.1 16.5 15.6 16.3 15.4 16.5 16.9 16.0 14.2
April 19.9 19.2 19.2 19.2 3.3 18.7 18.3 18.4 19.7 17.8
May 22.4 22.6 23.8 22.6 22.1 21.0 20.0 21.1 21.9 21.4
June 25.6 25.1 25.8 25.6 25.4 26.1 2L.6 25.6 25.7 25.1
July 26.7 27.1 27.8 27.4 27.6 27.6 26.7 27.1 27.9 27.5
August 28.4 27.7 27.9 28.3 3.8 28.9 27.3 27.8 28.0 28.4
September  26.7 25.9 26.3 26.0 7.3 27.7 25.7 26.4 26.4 26.5
October 22.8 22.1 2h.4 24,1 24.2 23.9 23.7 21.8 23.9 23,5
November 19.7 19.0 20.5 19.2 22.8 20.0 19.4 18.9 22.1 18.7
December 16,7 16.5 18.6 16.7 7.1 15.5 16.4 16.1 16.1 15.6
Annual 21.3 20.5 21.8 21.1 t.6 21.4 20.4 20.8 21.4 20.4

Mean
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RELATIVE HUMIDITY PER CENT
Mcnthly means from 1955-1967

Internaticnal Airport-Beirut

Month - 1958 1959 1960 1¢¢: 1962 1963 - 1964 1965 1966 1967
January 68 65 67 6% 69 70 - - 69 69
February 65 56 69 6" 62 69 - - 72 72
March 64 64 64 =C 61 69 - - 68 72
April 62 65 65 38 70 71 - - 66 72
May 72 71 58 €= 72 72 - - 76 75
June 68 73 69 67 71. 77 - - re 68

s July 71 75 70 71 75 75 - - 75 . 73

f August 71 70 68 7 78 76 - - 78 71

' Septenber 65 68 65 ¢o 77 70 - - 76 67
Octcher 67 64 56 67 76 79 - - 74 72
November 59 63 65 61 60 69 - - 66 69
December €5 62 65 54 72 6L - - 69 74
Annual 66 66 65 64 70 72 - - 72 71
Mean

NUMBER OF DAYS OF PRECIPITATION
Monthly frow 1958 = 1967

American University - Beirut

Mcnth 1958 1959 1960 13{: 1962 1963 1964k 1965 1966 1967
January 20 13 11 18 19 16 12 24 16 17
February 5 15 7 20 13 16 20 14 11 19
March 8 13 13 11 6  1h4 13 8 12 16
April 2 6 8 5 6 10 4 10 3 10
May 1 3 2 2 3 4 5 3 3 [
June 2 i 1 o 0 1 0 1 0 0
July 0 1 0 o} o) 0 0 0 0 4]
August 0 o o G o 0 O 1 0 0
September 2 6 3 5 o] 4 2 1 3 3
October 5 9 2 4 7 7 0 12 5 7
November 3 9 9 8 2 6 10 4 L 11
December 11 11 9 12 15 12 10 13 14 18
Annual (1) 59 87 65 91 71 90 76 83 71 105
Year to {2) o5 o3 77 70 82 85 83 7% 75 95

31at August




PRECIPITATION IN MILLIMETRES
Monthly from 1958 « 1967

American University - Beirut

237

Month 1958 1959 1960 1 6
January 353.8 310.2 152.1 16 ) . 185 229,.0
February 24.4 81.0 29.1 268.2 192.1 152.7 3%19.9 110.6 120.6 191.9
March 38.5 50.2 118.4 93.0 13.4 69.9 91.1 102.9 106.6 274.2
April 8.k 36.1 36.k 2.9 57.8 100.& 21.1 8k.2 0.7 27.3
May 1.6 16,7 2.1 15.6 7.4 70.5 53.7 19.1 30.0 14.9
June 3.1 4.9 0.4 0 b 0.2 o 3.8 9] o
July 0 1.9 0 0 0 d.2 o o} o] o
Adgust 0 0 0 0 0 0 0 1.5 0 o}
Septembar 4.5 22.9 20.3 7.3 0 22,1 2.1 0 14.3 23.5
Octcber 47.6 55.6 28.6 5.8 137.9 o94.6 0 151.8 34.0 101.1
November 22.4 115.7 20%.3 77.2 b.5 125.7 232.3 36.9 79.8 213.6
December 63.5 95.3 51.0 227.2 285.5 148.8 100.7 245.7 225.1 188.1
Annual (1) 587.8 790.5 649.8 860.5 876.5 1030.8917.5 908.3 826.9 1263.6
Year to (2)
August 31st857.8 649,0 630.0 84B.4 766.0 1815 959.6 809.1 878.1 1120.5
FIGURES FOR THE STATION AT CEDRES
Lat:35° 15' N Long: 36° 051E Alt: 1915n
Temperature Precipitaticn
Mcnth Mean Average Average Average Average Relative Abso- Absc=
over3o minimum maximum over 30 No. of humidity lute lute
years over 30 c¢ver 30 years days over nax. mini.
1937-67 83536, Y835S¢- 1937-67 18 years temp. temp.
January C.2 -10.13 9.9 223 14 73 15.5 ~15e6
February 0.2 =10.4 10.0 207 13 70 16.6 -16.2
March 2.6 - 9.2 13.4 146 12 67 21.0 ~14,0
April 6.7 - 4.6 18.8 Y 8 60 22.1 ~-10.4
May 12,2 0.3 23.1 30 4 60 26.2 =~ 3,0
June 15.0 4.8 24,5 5 0.4 56 26.6 2.0
July 17.4 7.2 26.6. 0.5 0.1 52 31.5 5.3
August 18.1 8.0 27.3 0.5 0.1 48 30.5 5.4
September 15,6 5.5 24.8 5 1 56 26.6 2.0
October 11.7 1.8 22.1 L3 5 59 25.0 = 2.8
November 7.2 ~ 3.3 17.7 102 8 66 20.8 - 9.0
Pecember 3.2 - 6.6 13.6 167 13 70 18.8 -11.2
Annual 9.2 893 78.6 61

Mecan



AIR_TEMPERATURE IN “c

Mcnthly means from 1958-1967

station at Cedres

"se38..

Month 1958 1959 1969 1961 1962 _1963 1964 1 1966 1967
January 0.5 1.2 1.2 0.3 1.8 "',3'?'6' 1 ."E-"-."‘o.'z 1.5 ~1oh
February 0.k -5.,2 2.4 -0.9 ~0.1 1.9 =0.4 0.1 1.5 -2.4
March 4.0 0.8 2.8 0.7 7.0 1.1 4.3 3.9 2.9 -0.6
April 9.0 8.4 6.8 7.4 6.2 6.9 b.o 5.5 8.0 3.7
May 10.9  11.3 4.0 13.4  12.5 9.4 9.6 11.1 10,5 9.0
June 4.2 15.0 14.7 15.9 17.1 15.7 14 .8 16.4 15.5 12.7
July 16.8 15.3 17.6 17.8 18.6 16.7 17.4 17.8 16.8 15.8
August 18.3 15.9 17.5 18.7. 20.6 18.2 16.5 20.0 18,5 15.7
September  14.4 - 15.6 13.2 17.8 16.4 15.0  17.0 14,7 13.6
October 11.0 - 13.2 11.7 12.3 12.1 i2.9 8.5 11.0 10.8
Nevenber 7.0 - 7.5 8.0 10.0 7.2 7.0 6.0 9.9 4.4
December 3.8 4.2 b,5 2.7 3.3 2.0 2.2 2.8 2.1 1.5
Annual 9.2 - 10.0 5.1 10.6 9.3 8.3 9.0 9.4 6.9
Mean

RELATIVE HUMIDITY PER CENT

Minthly means from 1958-1967

Station at Cedres

Mcnth 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
January 78 76 78 - - - 73 75 75 66
February 62 7h 80 - - - 83 67 72 77
March 62 72 81 - - 71 59 62 72
April 54 52 78 - - 66 67 57 67
May 61 63 73 - - - 59 59 62 64
June 63 53 72 - - - 59 56 52 55
July 55 61 70 - - - 51 4o 54 54
August 1A 54 63 - - - 53 Lt 54 50
September 62 - 68 - - - 56 51 65 63
October 63 - 69 - - 66 Ll 73 64 7h
November 77 - - - 66 63 67 60 77
December 68 81 79 - 71 66 73 71 7h
Annual 62 - - - - - 62 62 62 67

Mean
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NUMBER OF DAYS OF PRECIPITATTON

Mcnthly frcm 1958 - 1967

Staticn at Cadres

u.39-c

Month 1958 1959 2960 1961 1962 1963 1964 1965 1966 1967
January 18 12 12 15 14 14 13 21 13 16
February 6 15 7 21 14 12 20 13 12 21
March 10 12 13 g L 16 18 12 15 18
April 1 3 5 9 12 g 7 14 2 10
May 5 3 2 1 3 5 5 1 1 10
June 1 O 4] 1 0 1 0 2 O 0
July o] 0 o] 0 8] o] o] 0 o 0
fugust 0 o o 18 1 o o C 0 o
Septecmber 2 5 1 0 C 2 0 0 G 1
Octcher 4 3 3 3 9 9 0 17 8 9
Ncvember 5 7 8 9 5 7 10 5 6 14
Decenber 10 9 8 15 14 11 10 14 15 20
Annual (1) 62 69 59 83 75 86 81 99 78 119
Year to(2) 66 63 76 7k 85 92 83 79 110
31st August

PRECIPITATION IN MILLIMETRES

Monthly from 1950 = 1967

Staticn at Cedres '

Month 1958 1959 196G 1961  1962. 1963 1964 1965 1966 1967
January 147 161 111 176 73 205 106 217 154 287
February 6o 285 50 155 186 119 200 184 112 i75
March 56 120 185 113 13 90 156 95 114 266
April 13 70 27 L& L6 130 39 111 7 Th
May Lo 32 2 25 6 39 29 G 4 72
June G 0 0 2 0 2 0 12 0 0
July 0 0 0 0 0 o) o) 0 0 C
August §] o 0] 0 1 0 ¢ C 0 ]
September 3 25 1 0 C 2 0 8] 33 5
Qctober 15 20 13 19 32 86 e} 138 5 95
November 19 100 109 259 12 77 127 6h 25 234
December 106 23 70 248 207 170 53 152 273 157
Annual (1} 836 8136 53 1040 577 919 1021 979 776 1365
Year to(2)

31st August 642 812 543 707 851 836 865 803 745 1259
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FIGURES FOR THE STATION AT RAYAK
Lat: 33° 521 N Long: 36°00'E Alt: 923m,
Temperature Preeipitation
Months Mean Average Average Average Average Relative Absolute Absoclute
over minimum maximum over 37 No. of humidity maximum minimum
37 over 4k over 37 years _ dey® over over 22 tcmp. tenp.
years years years .1930-6G7 37 years vyears
1631-67  1923<67 1930-67 ___1930=67 1946-67
February 6.2 -4.3 18.6 129 12 77 25.4 -11.9
March 8.8 "2.9 23-7 82 9 70 30.0 - 702
April 12,9 ~0.3 28.0 34 6 61 37.0 - 3,0
May 17.3 2.9 32.5 16 3 57 i8.5 - 0.6
June 21.4 6.4 36.1 0.9 0.5 L4g 39.0 2.6
July 23.9 9.7 36.8 0.2 0.1 45 41.8 6.3
August 211'-2 10.0 3?-'!1' 0.2 0-1 lt? 1*103 6.8
September 21.4 7.8 35.0 0.9 0.9 53 18.0 4,5
October 17.4 k.1 31.5 21 3 55 35.3 0.0
Nevember 12,0 =0.4 25.6 64 7 66 29.9 ~ 6.8
] Decenber 6.9 =-3.3 19.8 118 11 78 24 .2 “12.7
Annual 14.8 621.2 65.6 61
, Mean
} AIR TEMPERATURE IN °C
Monthly means from 1958 « 1967
l Station at Ravak
; Month 1958 1959 1960 1961 1962 . 1963 1964 1965 1966 1967
January 5.3 6.0 6.8 5.8 6.5 7.5 2.0 5.5 7.0 k.3
Februar)’ 703 1.5 8-1 5¢3 5-? 8-? 5-6 7.1 7-5 4!1
March 10.5 7.7 9.7 7.5 11.7 8.3 10.8 10.5 9.2 6.5
April 14.7 14.2 13.0 13.2 12.3 13.2 . 11.8 12.1 13.4 11.4
May 17.7 17.8  20.4 18,6 18.3 15.5 15.7 16.8 16,7 15.9
June 21.6 21.7 21.8 22.5 23.0 22,1 21.2 23.3 21.6 18.5
July 24.0 2245 24,3 24,8 24 .1 24,2 23.7 24.4 23.4 21.5
August 25.1 22.8 24 4 24,8 25.7 25.0 23.4 25.2 2h.1 21.2

September 20.9 19.6 21.8 19,2 23.1 22,8 20.6 22.2 20.7 19.0
October 16.6 16.0 19.2 16.9 18.3 18,5 17.6 14.9 16.6 16.4
November 11.8 1.4 12.8 11.0 14.6 12.7 12.0 11.0 14.0 1C.0
December 8.4 3.0 9.6 5.7 7.7 G.O 6.6 7.9 7.6 7.k

Annual 15.3 1,1 16.0 14.6 15.9 15.4 14.2 15.1 i5.1 13.0
Mean



RELATIVE HUMIDITY PER CENT

Monthly means from 1958 - 1967

Station at Rayak

el

Month 1958 1959 1960 961 1962 1963 1964 1965 1966 1967
January - 89 1314 33 89 85 81 75 63 73 75
February 79 85 77 86 83 80 79 75 67 77
March 73 86 76 66 €8 75 70 65 56 70
April 62 G4 73 €5 73 71 61 67 48 59
May 63 66 64 54 57 75 79 55 b1 60
June - 58 43 69 55 Li 58 54 53 35 L2
July 52 55 58 4o 53 49 58 L7 33 37
August 48 70 51 46 55 46 53 58 39 44
September 61 70 63 G1 56 53 58 55 50 50
CGctober 66 68 Lkg 59 70 55 4o 71 55 63
November 66 74 79 res 53 66 G2 73 54 73
December 83 77 85 83 81 74 76 77 78 77
Annual 67 71 69 65 65 65 62 65 53 61
Mean

NUMBER OF DAYS OF PRECIPITATION

Monthly from 1958 -~ 1967

Staticn at Rayak

Month 1958 1959 1960 1661 1962 1963 1964 - 1965 1966 1567
January 22 10 10 17 15 - 12 14 16 5 10
February 7 G & 22 14 8 18 12 11 17
March 4 B 9 13 4 12 12 10 17 15
April 1 5 5 7 8 10 5 12 3 g
May 2 5 1 1 3 4 3 1 2 G
June O 0 8] (0] 8] 1 (8] 1 0 (0]
July o) 0 0 0 0 0 0 0 0] 0
August o] 0 0 0 0 o] 0 0 C o]
Septenber 0 Q 1 1 0 Q 0 1 O 0
October 2 A 1 5 G 8 o 8 7 9
Noveuber 2 L 7 3 0 3 10 5 G 9
December G ] 7 17 15 12 7 G 13 18
Annual (1) 46 51 45 91 G5 70 69 74 64 93
Year to(2) Lk 46 76 75 68 75 69 60 83

31st August
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31 August

1962 1963 &96& igez 1966 1967
1.4 166.3 85,58 36.4 95.2 168.1

IQ’*2‘..
PRECIPITATION IN MILLIMETRES
Monthly from 1958 = 1967
Station at Rayak
Month 1958 1959  196C 1961
January 164,0 187.9 &..G 146.4
February 18.6 88.0 132.7 83.3 143.3 139.1 206.4
March 33.5 45.1 72.1 72.5 20.2 86.7 88.3
April 10.5 16.3  31.6 9.2 24,7 74.0 31.1
May 6&0 30.3 O-? 1-? 5-? 5.2 2303
June (o} 0 C o 0 7.6 o}
July o) 0 0 9) 0 0 0
August 0 0 C 0 o} o] o)
Sceptember 0 0 0.3 5.0 o] 0 0
October 11a1 6.7 6.0 20.3 24 .3 54 .5 o}
November 1.7 27.5 55.0 52.1 0 4%5.0 162,2
December 75.2 b3 31,3 147.0 198.3 76.0 35.2
Annual (1)  320.6 445.2 316.2  539.6 - 520.3 654.9 632.0
Year to(2) o0 o 4ss5.6 296.6 407.7 531.9 701.5 610.6

150.6 81.6 122.8
58.8 124,1 212.7
70.6 3.8 30.0

5.1 5.6 45,5
1.0 ') 0
0 0 ¢

0 0 0
1.5 0 o}
67.0 24.3 87.5
.31.5 10.3 65,9

201.0 190.7 116.7

744.3 535.6 849.2

€19.9 632.1 O04.4
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APPENDIX YIIX THE SOIL

The geology of the Lebanon s fairly simple being
of volcanice origin.

rens

The rock structure is mainly limestone and the

soil is mainly sedimontary.

% The limestone rock formation, which covers about
two-thirds of the country, results in the surface
soils tcnding to be ¢ry (arid) with vast hydroclo-

gical reserves below,

The Bekaa Valley is the northernmost part of the
Great Rift Valley which runs scuth through the Red

Sea tc the center of Africa.

The soil in the Lebanon is in the main very fertile
with the exception of an area to the norths of

Baalbeck and certain packets on the coastal plain,

It varies but in the main is a red medium heavy
loam of calcareous origin and, provided water is
available, will grow vigorous vegetation of a very

wide range; near the-coast tropical plants fleurish,

There are a few pockets of high salinity, especial=
ly near the coast, but only rarely and in small

areas; is the salinity such as to affeect plant grcwth.
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APPENDIX IV

..44.‘

WATER AND IRRIGATION

Ten principal rivers run from the coastal mountains
to the sea ang provide_substaﬂtial quantities of

water for irrigation on the narrow coastal plain.

‘There is a large new irrigation scheme for the lang

near the coast in the gouth, from the control of the

Litani river.

There are numerous springs on the mountains and a
large number in the Bekaa VYalley and there is subg-~
tantial irrigation in the Bekaa Valley from the

Litani and Assi rivers.

The Assi river runs north along the Bekaa Valley
for 46 km through Lebanon before entering Syria.Its
source is the most regular in- the country prcducing
between 7 and 16 cubic metres bPersecond. The mean

annual production is 458 million cubic metres.

The Litani is the longest river in the Lebancn, 1606
ko, rising in the Bekaa at about 1000 metres alti=
tude anda flowing south in the middle of the plain
which it leaves at Qaracun, flowing on through gorges
eventually turning west to enter the sea north of
Tyre under the name of Qasmia. Its mean annual flcw

at Qaraoun is estimated at 410 nillicn cubic metres,

In parts of the Bekaa Valley wells are used for irri=
gation and these are up to 600 n. deep though the purie
ping level is usually substantially above this (300m).

In 1967 only some 16-17% of the cultivated land was
irrigated, thcugh much of the remainder could be irrie

gated fr>+ wells or other sources.

Most of the irrigation Practised is dry flooding from
ditches, though there is Some sprinkler irrigation for

small 1rana,
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FODDER CROPS

At present only a very limited quantity of fodder
for cattle is produced in the ‘Legbanon., Negligible
quantitices are préduced.in the mountain areas due
to the terrain and it would be irdossible to carry
cut extensive mochanised fodder cropping in such

arceas. Consequently, ary fodder for livestcck in

these areas must come from cther areas or be impomt=

ed.

In Scuth lLebancn irrigaved land is utilised mainly
for citrus fruit prcduection and vegetables. This
cecupies most of the ecoastal Plain and is now ex-
tending back to the foothills. There is, therefore,
little suitable land available for fodder creps.
Fodder grown in this area must be on an intensive
irrigated system to bé sufficiently profitable to

coupete with other crops.

In North Lebanon there are éubstantial areas suita-
Lle for fodder crops. Much of this land is at pre-
sent rainfed and land wvhich is irrigated cften car-
ries two crops in a year due to the temperate winter.
Since cultivaﬁle land "is in shert supply in Lebanon
it is considered that, with thb development of fure
ther irrigation in this area, intensive focdder pro-
duction ecan compete with cther creps con the irriga-
ted land and, even where they are no mnore prefita-
ble cr slightly less profitable, the introcduction cof
then to a rotation vill result in improved production
¢f cther crops, and in this way prove beneficial in
increasing cverall production and prefitability. This
will result in increaséd humus in the scil which, as
well as improving the soil structure, increases jits

water retention capability.

—
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In the Bekaa Valley there is some fodder crop pro-

duction. It is evident that this can be procfitable
if it is intensive. Because of the colder winter
only cne crop per seascn is usual (as opposed tco
double cropping in the Nomth) and, thercfore, fod-
der crops can be moré ccmpetitive., It has been
shown that a producfion of 120-150 ‘tcns per hectare.
of green fodder can be cbtained from suitable mix=
tures of rye~grass and clover. In this area hay
could be produced on cortract for other areas cf

Lebanon and used to replace the imperted straw(tibin),

having a much higher feeding‘vnlue at only a slightly
higher price. This wculd result alsc in a saving of
impcerted concentrates. Here again the introducticn
of substantial fedder cropping intoc a rotation would
in the longer term result in improved yields of cther

Crops.

Little use is made of silage theugh a few silos of
recent construction were seen., The intrcduction of
a silage permits a wider choice nf fodder crops and
can assist in the reducticn of eccsts of wmilk precduc-
ticn. However, to transport green fodder long dis-
tance (e.g. Bekaa to Mount Lebanon) is expensive and

rmust increase producticn costs.

Conservation of fodder in the form of hay wafers

should be 1nvestigated since this wculd reduce trans-

port ecsts below that of hay.

Tetraploid ryegrass and red clover

This mixture grows well under irrigated conditicns give
ing up to 10 cuts per year. Producticn of green fcdder
has been shown tc¢ be up to 22C-150 tons per hectare in
the Bekaa Valley when irrigated ( appreximately 9C tons
€ 60% moisture content). Prcducticn of 60 tens per hec-

tare @ GO% moisture content should result in an on the
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farm costing of 2.1 pi per kg (£ 2.86 per ton).
If this is fed on the farm the combined profit
frem producing and feeding it will compare favou-

rably with other crops.

Hewever, if being grown on contract for sale, it
must compete directly with cther crops and this
weuld result in a  contract price of abeut 4.6 pi
per kg (£ €.22 per tou)@ 60% moisture, This is
equivalent to 11.6 pi per kg (£ 15.7 per ton) for
hay as compared with “ibin at about 10 pi per kg
(£ 13.5 per ton).

Alfalfa

Alfalfa yiclds are considered to be less than of
a tetrapleid ryegrass/clover mixture whilst the

feeding value is apprcximately the mame. Never-
theless, alfalfa grcws well under irrigation and
it may well be that under egual management the

right varieties would produce equal yields.

Maize

Maire grows well in all areas of Lebancn vhere
irrigaticn is available. In the Bekaa a yeild

of scme 60 tcns per heetare at 60% moisture can

be expected. Its feeding value is rather less
than alfalfa or tetraplcid ryegrass/clover, being
lower in preteing and there is a lesser spportu-
nity for even greater vields. However, it must
be considered a valuable fcodder crip, particular=
ly for irrigated land in the Ncrth where its short
growing season permits double croepping in suitable

climatic conditions.




.0‘1’8-.

Vetch and Barley

Yields 'of sune 50 tons per hactare have been obtaine
ed. This cculd be g particularly useful fodder crop
for dry land (rain fed) areas in the Bekaa and the
North, and yields ¢f 30 tcns per hectare cculd be

expected.

Scrghumn

Sorghum is particularly suited tc dry climates with

a nmild winter. Gucd yields have been reporied in
Lebancn but nc pusitive data was available. Its feede
ing value is less than alfalfa being lower in prctein,
but yields nay well be higher, thus justifying its use.
Sudan grass is related to it and can be crossbred with
it. Sudan grass produces particularly high yvields in

Scuth Africa (125 - 150 tons per hectare).

Drumhead Cabbage

Drumhead cabbage can provide good fodder for cattle N
especially relative to milk productisn., If irrigateaq,
yields can be as high as 100 tons per hectare, but it
has a higher mcisture content (£9%) and mechanised har-
vesting is not possible. It ccould, hcwever, prove a

useful crop for the small dairy farmer.

et P
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¢CMPOSITION OF CROPS IN LEBANON
——-—-—“-_—_-——__.___

1964 = 1966
Crop Calorics Protein gm. Fat
Cereals 1,269 16.0 4.5
Potatoes 38 0.9 C.1
Sugar 350 - -
Pulse erops and nuts 110 Ge1 3.7
Vegatables ' 158 6.0 0.8
Fruit 196 3.6 2.2
Meat 143 11.8 10,2
Eggs 22 1.7 1.6
Fish 10 1.1 C.6
Milk 146 11.7 6.7
Fats and 0Qils 243 - 27.5
Total 2,685 78.9 57.90

* 1/3 animal protein, 2/3 vegetable protein

CONSUMPTION OF AGRICULTURAL PRODUCTS IN LEBANON
per head 19 0 - 1 .

Consunmption in kg. per person per annum

Crop 1960 1961 1962 1963 1964 1965 1966
Cereals 87.6 111.7 132.5 120.4 120.7 130.6 133.2
Potatoes 13.1 21,3 19.6 22.5 2.2 12.7 23.3
Sugar(1) 23.3 22.6 30.6 21.6 27.7 33.0 40,7
Grasses 6.5 2.4 12.1 5.2 11.3 10.5 1.6
Nuts 2.8 4.0 2.9 5.3 2.6 2.2 3.1
Vegetables 92.8 9%.9  105.1 6.7 108.6 165.0  113.9
Fruit 124.7 183.0 169.0 177.5 191.9 1€6.13 138.3
Meat 20.4 25.5 30.2 33.3 39.1 30.1 30.2
Eggs 2.4 3.1 3.2 2.6 3.7 5.2 5.6
Fish 2.9 3.2 3.6 3.2 3.0 2.9 2.6
Milk{2)} 42 .4 50.2 52.1 57.8 68.2 66.4 68.1
Cheese(3) 1.7 2.2 1.9 2.4 2.0 2.8 2.8
Fats and 0Oils 7.2 14,0 9.6 13.8 9.4 11.7 9.0

1) Equivalent in unrefined sugar
2) Fresh milk egquivalent

3) Production of cheese locally is included in the milk figure
Note: The consumption figures show the actual quantities sold
for consumption without taking account of the stocks in
hand from one year to another.
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APPENDEX V3  THE MARKET
in 1967 the population of‘Lebanon is shown as 2,367.141
plus 486,014 foreign residents totalling 2,853;155(Minis=

try of Plan Statistics).

The nminimun wilk consumption, reconmended.by " internae
tional organisations such as F.A.0., required from the
nutritional point of view is 100 litres per capita per
annum. This would amount to a total of 283,315 tons or
some 780 tons per day. For Beirut and Mr. Lebanon with

a populaticn of about 1,600,000, it would amcunt tc some

274 tons per day.

t. The statistics for 1967 show a population of 31,140 dai-

ry cattle over 15 months old, whieh could be expected to

l produce less than 100,000 tons per annum (274 tons per

day) under present conditions.

In the same year there were imports of pewdered,condense

ed and evaporated milk, equivalent to some 45,000 tons

I of liquid wilk. This gives an approximate consumption
of some 16 litres per capita pér annum. It is, there=-

i forey, in the national interest as regards nutrition to

increase the present consunption of liquid milk by six

) times.

The present consumpticn of pasteurised liquid milk in
the Beirut area is some 5 tons per day or one litre to

every 200 persons (less than 2 litres per capita per

annum)., It must, therefore, be assumed that, even al=-
lowing for the use of powdered milk, substantinl gquan-
tities ¢f raw milk area being retailed in Beirut daily

and this must ccnstitute a substantial health bazard.,
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Present consumption is achieved in spite of the fact
that the Beirut area is the only area where pastcurie
sed milk is availéble. and even there the flavour is

often not good.

It can be expected that, in a'period of 10 years, ‘if

tep quality liquid milk known to be safe was available,
consumption would inerease to some 150 litres per capi-
ta per annum (nearly ten times the present import figu-
re}. Many European countries have a consumption of over

200 litres per capita per annum.

In addition to the present population, a further ine =
rease in consumption can be expected a5 a result of po=
pulation increase. From 1957 to 1967 the number of re-
gistered births increased by some 33%, whilst deaths

remained riore or less Static, giving a populetion ine=-
rease of some 68,000 P-a., increasing on these figures
by some 3% per annum. Thus it is elear that there will

be an increasing demand for liqui¢ milk in the Lebanocn,

Substantial quantities of milk pewder is being imported.
This powder is purchased at a very low price, Its use
in these quantities has created a situation where it is
difficult for the former to market his milk. The resule
ting lack of econfidence by farmers in the home milk inde
ustry has virtually halted the medernisaticn and develspe
ment of dairy farms, milk being produced in unhygenie
coenditions in an inefficient manner. If this situation
eontinues, it will result in the virtual eollapse of the
dairy industry in the Lebanon and in the total reliance
cn imports whieh will increase annually from the present

high figure of some LL 36 million.
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This would also have a disastrous effect on beef
production, since in any country where land is in
shert supply and intensive tarming practised, most
of the beef produétion comes from male ealves fron
dairy herds. In U.K. some B6% of the home produ =
ced beef is a by-product of the dairy industry .,
Without this prcduction, beef prices would inwvite
ably rise. steeply, or reliance would be increased
on imports which in the Lebanon in 1967 were some

LL 62 millicn.

The retail price of pasteurised milk in Beirut is
at present 75 and 80 pi per litre. Raw milk varies

in price frem 60 to 65 pi per litre.

It is inevitable that, if more milk is to be paste~
euriged, it will result in an overall increase in
price, since it must bear the cost of pasteurisa =

tion and packaging.

It is ecnsidered that U.H.T. milk ecculd alsc be ree

tailed at an average of 80 pi per litre in cartons, -

paying the farmers 42 pi per litre. This milk will
keep without refrigeration for up toc 6 months and
is transperted by ordinary vehiecles and so could
readily be distributed throughout Lebanon. It is
further considered that a top quality produet in
this form would find a2 ready market at this rriee,
provided that it was given adequate publicity.‘The
initial market wculd be in the larger towns where

incomes are highest.




R

‘L“E

2

pOPULATION

005900

“_.-——
Number of twons and villages and reglstered population

by Mohafazats and Cazas

yhafazats and Cazas

Beirut
Mount Lebanon
Baabda
Metn
Chouft
2 Aley
- Kesrouane
Jhail
Total

NORTH LEBANON
Tripoli

Eoura

Zgharta
Batroun

Akkar

Bcharre

Total

SOUTH LEBANON
Saida
Nabatie
Sour
Bent Jbeil
Herjayoun
Hasbaiya
Je.~ine

Total

BEQAA

Zahle

Beqaa-West

Baalbek

Hermel

Rachaiya
Total

GRAND TOTAL

31-

No.of twons
& villages
at

12.1961

69
131
122

92
114

614

52
43
49
68
170
22
L0Ok4

97
59
66
42
30
18
98

410

45
38

29
28

218
1,647

Registered
population

at

31.12.1961

298, 129

112,419
151,715
131,769
89,166
76,536
60,679

622,284

162,496
53|128
61,823
55,399

125,751
47,482

506,079

80,000
59,771
72,811
60,621
53,921
29,294
48,007

40k, 425

106,498
52,255
111,040
21,246
29,928

320,967

2,151,884

No.of towns
& villages
at’

31.12.1964

68
128
120

92
114

6uB

53

50
69
169
22
406

97
61
67
40
31
18
98
412

45
39
8o
29
28

221

1,648

Registered
population

at

31-12-196&

330,995

127,416
161,853
143, 168
97,084
82,770
66,396

678,687

181,809
55,635
65,473
58,650

139,033
50,809

551,409

90,131
68,991
83,374
69,950
61,851
32,262
52,399
L

58,958

116,641
574313
117,308
23,185
32,645

347,092

2,367,141
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LABOUR AND MANAGEMENT
THE FARMS

Labour employed on the farms visited was uynskilled or scmiskile
led. Whilst employeces were anxious to look after the livestock

in their care, they lacked adaquate knowledge of cattle feed=
ing, cattle healith, milking and basie hygiene.

Often a few cattle were left tied in a cowshed and permitted
to eat concentrates set out ready for neighbouring cows whieh

were out in open yards for exercise.

When hand milking was in progress the milkers' hands were kept
wet with milk (for comfort) and milking machines, where seen ,
were not properly sterilised. Speeial overalls or coats not

used during milking.

Management was inadequate and often noneexistent. Little atten-
ticn was given to the suitability of feed, rarely was feed rae
tionead in accordance with milk yield, individual milk yields were
seldon recorded, cows hooves were often not trimmned as necessary,

and attention of hygiene was inadequateé.

In contrast to this, somwe farmers had shown considerable skill

in the seleection and breeding of their cattle.

Milk yields were very variable but some herds of imported cattle

had high yields.

The buildings and equipment were often totally inadequate but,
of course, this is more likely to be as a result of no confidence
in the future of the industry and a lack of capital than a lack
of knowledge.
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If this situation is to be improved it is essentinl that consiw
derable training will be provided with regard to management,the

practical use of equipment and hygiene.

In ecnnection with the Project recommended by this report, it .
is considered essential that expatriate management be utilised

for the first few years,

Apart from ensuring the success of the Prcject, this will pro-
vide an opportunity for the practical training of nationals at
all levels and in this way the project will inevitably becone
an extension centre, assisting improvement and development of
loeal farms, particularly with reference to the establishment

of a co-ordinated National dairy and hbeef industry.

DAIRIES

Labour working in the dairies visited showed reasonable skills
for the jobs they were doing. They usually wore overalls or
other suitable clothing. However, labour was extravagantly used.
There seened to be reasonable skill in ranagement at the various

levels.

Where modern equipment was in use, specially trained operatives
were employed. However, somc of these operatives were handicapw
ped in that they had only received a simple basic training for
the machines, and, therefore, lacked the special experience rew

quired to obtain the best possible produets as regards flaveour.

Laboratory equipment was available but this was a barc minimoun
for simpleltests. Better equipped and better used laboratories
would enable more thorough and batter quality eontrel of the

products.

— -
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SPECIAL ASSISTANCE TO SMALL FARMS

Small farms in Lebanon fall into two categories, small areas
°f land cropped in-the ordinary way and small arcas of land
used as intensive *factories? for poultry, cattle and other

stock.

The first category often have one or two cows providing milk
for the family and Possible one or two neighbours. These cat-
tle are usually grazed_an waste land at the edge of fields or
beside roads and no special food is grown for them. They also
utilive over-ripe or surplus vegetables which would ctherwise
be wasted. Attenpts to improva_dairy production of these units
individually is doomed to failure because of fhe imﬁossible
task of bringing the essential knowledge of general cow mana-
gement services and equipment.tc.such widely dispersed frag=
mented units, Modern hygenic milk production has certain basic

requirements.

a) Good clean water supply (for cleaning equipinent)
b} Facilities for cocling nilk

c) Machine milking

It rnust be realised that it would be grossly uneccroumic to pro-
vide these essentinls for erie or two cows. It would equally be
grossly unccononic to previde a wailk collecticn service for
small units so that any uniilk seld from these units would be re-
tailed locally as raw @ilk, thus coentinuing an undesirable

health harard.

Experience in other countries with a siutilar problest has shcown
that the giving of good quality iuported cattle to small farus
of this type does not greatly increase producticn beeaunse the
farriers do not have the knowledge tec lcok after these cattls

in a proper nanner.
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Therefore, if assistance is to be given to this type of small
farm to increasq dairy production, it must be done.through Cow
operative units where the towsy though individually owned, if
desirable, can be housed and managed in larger units. It is
suggested that in order tg be ecénomically viable, units of
cows should be upwards of fifty. They could be housed in part
covered yards, milked by machine in modern bails, the milk pas-
sing direct to bulk milk tanks for cooling. Each former could
devote a portion of his land “o fodder and, if the farms are
properly laid out aud co-ordinated, harvesting and feeding could
be mechaniséd, thus making a better use of labour., Individual
farmers could qaise their own calves and grow ofher cash crops.
Proper hygenic production and collection of milk would be DCY-
sible and the 'centre' could act as a local extension post

through which advice could be given,

Creation of these co-operat;ves would nat be simple in the first
instance due to the natural conservatism of far.uers. Initial
Projects would be more readily accepted if sited on land not pPre-
viously occupied by those farmers, the farmers being invited to
come onto the land, provided they agree to the system. Schemes
of this type could be combined with rehousing and resetlement .
Once the results of this sort of scheme could be seen, many

small farmers would wish to follow the example.

Small farms of the 'factory'’ type can be assisted more easily
because of the larger herd si:e. Many of them already have herds
of sufficient sive to become modern viable units and only need
loan facilities and an assured market. Others could be halped

on & progressive system enabling them to increase their herd

sirze to the minimum. Some could be encouraged to co-operation

in the same manner as the first category.

Any assistance given to cither category should be directed
towards creating economically wviable farus which can @maintain
themselves and progress, encouraging further development. Assis-
tance to small farms should, therefore, include a guaranteed mare
ket through ccllection centres or major projects as envisaged

alsewvhere in this report.



o
e

&

APPENDIX IX

«s68.,

QUARANTINE .CENTER AND SLAUGHTERHOUSE AT TRIPOLI

The Quarantine Centre and Slaughterhousc at Tripely was visited.

This was completed some two years ago to handle sheep and eat-
tle imported live for slaughter, As a result of the closure of

the Suet Canal it cannot fulfil its intended purpose.

The project comprises a ‘new slaughterhouse and covered lairage

‘for 750 cattle and 1,000 sheep.

Some minor alterations to the lairage would make it suitable as
a fattening centre for beef and sheep. These are principally

in connection with manure handling. The present lairage was ine
tended only for short period housing and did not cater for bed-
ling for the stock. Manure removal was to be by washing down
with water which would carry the manure to disposal. This 1is
impracticable for yards housing livestock for longer periods .
Some alteration to the pen divisions would permit manure and

bedding to be removed by scraping vith a tractor and blade.

This project could then be used for fattening calves fromn dairy
herds which are at present slaughtered as calves. Feeding and
costing trizls could be carried out, the results being published

to encourage other formers to rear beef animals.

The slaughtering facilities could be usecd for cattle fattened

on the site and for cattle fattened by cther farmers.. As beef
production inecreases, through a stable developing dairy industry,
the project could revert to its original purpose, but for home

produced cattle instead of imported cattle.
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i3y ﬁmENDIx X  FUNCTIONS OF THE BRITISH MILK MAﬁKEfikG BOARDY
" LB hel . '
The Milk Marketing Board of England was set up in 1933 as a result

of government commission, at a time when thousands of dairy farmers
were on the verge of ruin. Milk prices were low and milk supplies,
though less than half today!s quantity, exceeded demand and the
milk retailed was of variable quality, large quantities being re-

tailed as raw milk.

There are 18 members of the Board, 12 being regional mambers(dairy
farmers) elected by dairy farmers in eaéh region, three nationatl
members (dairy farmers) elected by dairy farmers from all regions
and three being appeinted by the Minister of Agriculture. In ecach
region there is a committec clected by the dairy farners to advise

the Board.

The aims of the Board were:-

| a) The strengthening of the positiocn of producers, by enabling then
] to negotiate as a solid body with one voice and with adequate infore
| mation, and by ensuring that negetiated agreements are universally

observed.

b) The prevention of undercutting of the liquid market, and the
provision of satisfactory arrangeﬁents for the sale of nilk for nae

nufacture.

c) The improvement of the quality of the milk supply.
d} The stimulation of the demand for liquid consumption.

e) The recognition of the service rendered by producers who cater

primarily for the liquid milk umarket.
f) The development of the manufacture of milk products.

g) The co~ordination of the cfforts of all cohcerned-producers '
distributors and manufacturers - toc secure prosperity for the
whole milk industry of the country, but with adequatc safequards

' for the interests of the consuning public.
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The functions of the Board arcte

a) Buying all milk produced on farms and selling it to dise

tributors and wanufaciturers.

b) Collecting payment from the buyers and pocling the re-
E ceipts among producers cach month,.
E ¢) Arranging the collection of milk from farms and its delie K
very to depots or town dairies.

d) Allocating wilk supplies to distributors and manufactu e

'; rers.

e) Assisting dairy farmers with their breeding and herd mcm
nagement policies providing artificial insemination and milk

recording services.

f) Advising farmers on all aspects of farm management
through the Low Cost Productlon and Consulting Officer Sere

vieces.

g) Operating milk quality control schemes with the coepera-

tion of the buyers.

h) Running creameries which distribute milk and manufacture

dairy products under the Board's own brand name "Dairy Crest®

i) Operating a fleet of milk transport vehicles on a commerw

cial basis.

Jj) Developing markets for milk and dairy products through

sales eampaigns and publicity.
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ARTIFICIAL INSEMINATION AND SEMEN IMPORTS

The use of artificial insemination provides vast opportunities for

the improvement and developrnent of dairy cattle.

Through A.I. one bull can sire nmany more progeny than by natural

service. This enables the semen of proven bulls to be used widely
to improve progeny. ;t also enables the small farmer to breed far
better bulls than he could afford to own, in addition to the fact

that, for small herds, it is cheaper than maintaining a bull,

However, if A.I. iz to be successful, colleetion and insemination
must be carried out by skilled operators, Bulls must be very caras
fully selected since not only can a good bull be put to wider use
in this way, but use of a poor bull can result in widespread des

terioration in pProgeny.

It is, therefore, recornended that A.I. be used only as a result
of the setting up of proper centers with skilled stafr. Centers
could be developed as a part of projects, as envisaged elsewhere in

this report.

As a result of modern development, semen can now be imported and in
this way the use of the world's best bulls obtained very cheaply .
The use of imported sewmen on selected imported cows will produce
bulls which can be selected, proved, and used at the centers as

they are developed.
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THE INITIAL PROJECT

BASIC CONSIDERATIONS

Type of Milk Treatnent

It is recommended that the milk shall be tréated-by the Ultra

High temperature methbd, and packaged aseptically into cartons.

Ordinary pasteurised nilk in lebanen, even when produced under
ideal conditions, sto}ed in cold stores, and kept in hone refrie=
gerators ig unlikely to keep fresh for 24 hours in summer, due
to the fact that pastéuriSation kills only bacteria known to be
harmful to man and does not xill all souring bacteria. Because
it is inevitably exposed to changes in temperafurg during handl-
ing and distribution (dairy to shop/ shop to customers home )uuch

of it sours before uge.

U.H.T. aseptically packed milk will keep fresh for up to six
months without any forn of refrigeration during storage or trans-

portation,

The U.H.T. treatment process not only kills bactéria haruful to
man, but kills all bacteria ineluding those which cause souring.
Combined with the aseptic packaging this results in the packaged
wilk being comnpletely free from bacteria so that ag long as the

carton is intact, the nilk remains fresh,

The protein content of the milk is not impaired se it is fresh in

the best sense of the word.

The packaged milk can conveniently be carried by any flat bed

lorry or van and sc no special transport vehicles are reguired,

The market will not be restricted to Beirut alone, since the milk
can readily be transported, it can be sent to other towns and vile

lages through out the Lebanon.
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It is also unnecessary to make daily deliveries. It can be
delivered in convenient loads at weekly or even longer inters
vala. This,aubstantially reduces the transport costs as oppc=
sed to those of delivering ordinary pasteurised milk. These
facts are important when ccasidering supplies to hospitals '
schools and army depots.

Capacity of Plant

In order to operate satisfa:torily and economically the plant

requires an average miniwmuw throughput of 9,000 litres per day.

The same plant without extension has a capacity of socme 40,000

litres per day.
Capacity can be readily expanded beyond this level by the addi-
tion of further equipment and can be brought tc¢ a capacity of

some 250,000 litres -per day.

Dairy Herd Producing the Milk

In order to produce the iininun operating requirewment of 9,000
litres per day a herd of 600 cows averaging sowmz 5,100 litres

(1120 gallons) per annum is required.

It is considered that under the prevailing conditicns in
Lebanon it is absclutely essential that this basie herd be kept

in one set of premises for the following reasonss:e

a} it is essential that milk delivered for praocessing be of
high quality, and freec frouw contamination. Inspection
has shown that it will be necessary to have expatriate
nanagemnent in additicn to very substantial local labour-
training in order te achieve this. It would not be pos=
sible for one manager tc give the necessary suprvision
to numerous herds at every milking time to ensure such

standards since he can only be in one rPlace at a time,
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The economics wili”ﬁot~permit the aemploynent of more

than one expartriate manager for this purposc.

b) The supply of milk from the basic herd must be as even
85 pomsible otherwisn a larger herd will be regquired in

order to supply the uinimum daily throughput. 7This ne=

cessitates expert coairol of the breeding programme,

i c) The general managemeat of a hefd of this size must be

¢ first class in order to operate satisfactorily. Such

; management nmust have striet control of food supplies ince

g luding crop productiosn, actual feeding and tending of
cattle, and EOntrol of laboyr, 25 well as the rany snall

Eﬂ items which include the keeping of records. It is imp-
racticable for one manageir tco supervise such matters cn

' a number of farms.

d) The control of disease and breeding programme reguire
careful attention and suech control will be simplified

if the cattle are c¢n one site.

e) By keeping the basic herd on cne farm the difficulties
of managewent and control will be reduced to a winivum

during the initial pericad cf development.

B. THE SITE
(i) Dairy Plant

The site for the plant will need to be some two hectares in
size in order to permit future development either as part

of the farm site or if required as a separate unit.

It will require a water supply cf 30 cubic metres per hour

{110 gallons por minute).

It will require on electricity supply of approximately 200
KVaA.

It should have direct access to n good tarmac road.
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It should be cofiveniently placed near to the source of the
milk or near to the subsequent center for distribution in

order to reduce transport costs.

It should be in & pPromiraent position in order to take ad-
vantage of the publicity value of Passer-by and be convee

nient for visitors.

It is felt that a sits in Beirut would have substantial ad-
vantagas as respects availability of suitable skilled and
seni-skilled staff, availability of services, product dig-

tribution, and publicity.

However if the farm is to be sited in the Bekaa Valley (see
(ii) below) the deoiry plant could be sited near the farm .
It would still be within a reasonable distance of Beirut
but would have some disadvantage from the point of view of
distribution, though this would be cffset by the =ase of

transport of raw milk from faruw of dairy in winter.

The Farm
It is recommended that the basi¢ farm should be sited in
the Bekaa Valley at a bPlace where water is available for

irrigation.

This area has a number of advantages over the other possi=-

ble arcaste

a) A site can be sclected where irrigation can be carried

out,

b) Because of the climate in the Bekaa, suitable land would
hot have to coupete wvith 'double cropping' and therefore the
return from fodder €Crops can compete with other crops.

¢} It is near the principal Market - Beirut,

d) Land suitable fa- mechanised harvesting of fodder crops

can be selected. ( i.é. not mountainous),
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¢) Farms of suitable size are available.

f) The Bekaa is not suitable for citrus and other high

proefit crops.

THE CATTLE

It is recommended that the cattle be Friesians. They are
kincwn to thrive in the loeal elimate and with good mana-
gerient will not suffer daewgeneration or loss of producs

ticn due to the elimate.

British Friesian cattle have an inherent high nilk yield
anéd have gocd udders wﬁich retain their shape well in
subsecuent lactations, resulting in a lcng working life.
The bull calves produce geod quality lean beef, have a
high rate of weight gain and are very efficient in food

conversion.

It is recommended that half the initial herd (300 head)
be cbtained as maiden heifers, together with six bulls,
The other half of the initial herd should be chtainad as

in calf heifers. This will enable production tc start

.early whilst keeping the initial cost lower than it would

be if all 60C head were in calf heifers.

It is suggested that the imported heifers shall be pure
bred Friesians out of recorded cows sired by proven bulls.
This will ensure the milk potential and butterfat content,
but at the same time will be substantially cheaper than
equivalent pedigree animnls. They will be selected fron
ccws having four generaticns of pedigree sires behind them

and will therefeore be at least 93.5% pure Friesian.

If pedigree cattle are required they can, of course, be cbe
tained but will comwmand o higher price withcut necessarily

previding were nilk,
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In view of the inportance of the breeding programme in relae
to milk production it is considered essential that bulls, as
opposed to artificial 1n:em1nation, be used for the first

few years. Therefore it is proposed that six pedigree bulls
be imported. After the .uitial development the bulls can be

used to start an artificai insemination centre.
Imported semen from high.y prolific proven sires could be
used on selected animals after the first lactation in order

to imporve the herd.

Once in full operation the farn will have:-

600 Cows

6 Stock bulls
285 Calves from birth to six months old
135 Bulls from 6 to 12 months old
239 Heifers from 6 to 30 months old
1565 . Total at any one time.

THE FOOD FOR THE CATTLE
Fodder

It is proposed that 180 hectares of tetraploid ryegrass/red
clover be grown annually on the farm. This, with irrigation
and judicial use of fertilisers, will produce some 5250 tons

of hay at 18% moisture or the equivalent quantity of silage.

In budgeting the cash flow of the project allowance has been
made for the rental of 400 hectares of land. Cropping wil)

be arranged so that in the initial year there is a surplus
of hay allowing a carry forwards from yvear to Year to allow
for seasonal fluctvatlons and give flexibility in feeding.The
area of land under fodder crops each year can then be adjust-
ed as necessary. The surplus land will give ample allowance
for rotation of crops. No profit has been hudgeted fcor the
break crops and all rental has been charged to the fodder

Crops.
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The feeding programme will allow for fodder to be fed green
over approximately half the ¥ear and for thé remainder to be
bed as hay and silage {made in bunkers). It is expected that
the proportion of hay and sf{lage will vary from year to year
but storage facilities have been allowed for approximately

equal equivalent tonnages.

The Cows will receive a 5asic ration cf up to 11kg. (24.2 ibs)
of hay per day or equivalent green fodder or silage. This
will allow for maintenance of the animal plus the first two
gallons of milk, some barley being fed as necessary. The re=
mainder of the production ration will be prurchased concentra~

tes.

Concentrates

With a minimum use of fodder, that is feeding the cows with
concentrates for every litre of milk produced and rearing all
calves, bulls to one year cld, and heifers to calving date ,
the annual consumption of concentrates will be a little under

2,500 tons (metric).

With the planned use of fodder it is expected that the annual

consumption of concentrates could be as lcw as 1050 tons.

It must be emphasised that the feeding plan will be flexible
and will vary from year to year but the cost of feeding will

remain substantially as budgeted.
Consumption of concentrates by the cows will vary up cr down
from year to year in accordance with the actual milk produce

tion.

MILK PRODUCTION

Milk yield from the basic herd
The heifers selected will be out of high yielding dams, as
evidenced by official records, and sired by bulls which have

been selected on the basis of the milk cutput of their PYoOm

geny.
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This will ensure the miiking potential of the cattle.

The start of mji Production will depend on the time of pur-
chase of livestock and the proportiong bought as in-calf or
maiden heifors, This in turn will depend on the starting
date fcr the ctortract and must be related to the growth of
fodder.

It is not until the cows reach their fourth lactation that
maximum yields can be evpected, During their first lacta=
ticn they can be expect¢d to give about 875 gallcns(3,977
litres) on the average and in second third and fourth lac~
tations 1,000 gallens (4,545 litres), 1,125 gallons (5,114
litres) and 1250 gallons (5682 litres) respectively,

The actual quantity of milk Proeduced will depend to a large
extent on the feeding standarga adopted. It will also depenad
on the general health and management of cattle, and milking

techniques,

It i= usyal to aim at a calving record of one calf per cov

bPer year. This gives a lactation pericd of Some 10 months,

leaving the cow dry for two nmonths before the next calf,The :
table below shows the average monthly Percentage of produc- j !
tion during this lactation period, these figures being proe~

duced by the National Institute for Research in Dairying ,

Shinfield, United Kingdom in conjunction with the United

Kingdom Milk Marketing Board.



-.BO. -

MILK PRODUCTION PER LACTATION

Lactation Cycles 1a.t‘ 2nd Ira Lin

% per 3,977 litres 4,545 litres 51114 litres 5,6821itres

Mcnth {875 gals.}) (1,000 gals.) (1,125 gals) (1,250 gals)
15 597 litres 682 litres 767 litres 852 litres
15 597 litres 682 litres 767 litres 852 litres
3 1k 557 litres 636 litres 716 litres 796 litres
| 12.5 497 1itres 568 litres 639 litres 710 litres
1) 11 437 litres 500 litres 563 litres 625 litres
X 9.7 386 litres 442 litres L96 litres 551 litres
;1 8.4 334 litres 382 litres 30 litres 477 litres
ar 6.9 27h litres 313 litres 353 litres 393 litres
1 4.7 187 litres 213 litres 240 litres 267 litres
Yy 10 2.8 111 litres 127 litres 143 litres 159 litres
. 100 % 3,977 litres 4,545 litres 51114 litres 5,682 litres

ASSESSMENT OF MILK PRODUCTION FOR
THE PROJECT

In order to estimate milk production it is, therefore, new

cessary to make certain assunptions,

The assunpticn taken in preparing the table below argte

§ (1) That milk yields will be based on the quantities sheown

above and restated thus:-

3,977 litres (875 gals) average 1st lactation.

4,545 litres (1,000 gals) average 2nd lactation,
54114 litres (1,125 gals) average 2nd lactation,

54682 litres (1,250 gals) average cther lactations.

.
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(2) Phat 300 adimals will be purchased as in calf helfers,
and 300 as MQidén'héifers.

€3) That the 300 in=calf heifers will calve evenly cver a
month period starting on the first day ef Year One,.

(4) That the 300 maiden heifers will calve over a twc muath

i. period starting six months later.

ﬁ .

! (5) That the herd replacement will be at the rate of 20% per
year.

§

(6) That replacements will be reared, and sc it will be 2%
Years from the first day of Year One that replacement will

be available to enter the herd.

(7) That, since all cattle purchased will either be inecalr

or maiden heifers, losses for the first three years Will be

below average,
YEAR 1
TOTAL. MONTH'S AVERAGE DAILY
MONTHS PRODUCTION IN . PRODUCTION IN
LITRES TONS (Metric)
1 41,679 '1.39
2 125,062 L.17
3 163,971 S.47
b 154,243 5.15
5 139,044 4.63
6 122,904 4.10
7 149,648 L.99
8 ‘ : 217,950 7.27
9 239,729 7.96
10 206,939 6,90 -
11 167,127 5.57
12 130,404 i__;_;;__
1,857,700 5. 16
Total year's producticn, Daily Average.

{360 days)

AT MR TR

e 1)
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- TOTAL MONTH'S AVERAGE DAILY
e MONTHS ~RODUCTION IN PRODUCTION IN
;ﬁ — T LiTREs - - TOSS Metric)

L 3 1 157,809 5.26
: 2 230,091 7.67

B 3 252, 156 8.41

' ; 4 218,874 7.30

: f 5 176;685 5.89
ﬁ 6 137,996 4.60

4 7 158,373 5.28

Ti 8 230, 850 7.70
; 9 252,874 8.43

§ 10 219,313 7-31
j 11 176,919 5.90

g 12 138;060 k.60
: 2,350,000 6.53

E Total year's produetion Daily average.

YEAR 3

1 157, 346 " 5.24

2 227,763 759

3 258,591 8.62

4 225,099 7+50

5 182,696 6.09

6 143,748 k,79

7 205,631 6.85

8 281,357 9.38

9 302,360 10.08

10 263,213 8.77
11 214,836 716
12 170, 760 5+69
2,633,400 7.31

Total year's production - Daily average.
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YEAR &
TOTAL MONTH'S AVERAGE DAILY
MONTHS PRODUCTION IN PRODUCTION IN
T LITRES | TONS (Metric
1 216,730 7.22
2 292,049 9.73
3 "305,283 10. 18
4 259,463 8.65
5 203,439 ' " 6.78
6 159, 150 5.31
7 245,116 8.17
8 318,115 10.60
9 333,157 11.11
10 287,932 9.60
11 250,348 8.34
12 187,218 6.24
3,058,000 8.49
Total year's productioen Daily Average

In subsequent Years production will level out at abeout
3,120,000 litres Per annumn, These. figures take account
of the fact that there will always be a Proportion of
heifers in the herd as replacencents which will not be

in full lactation.

it will be noted that the highest production figure in
any month is 11.11 tons, Since this is an average,and
due to lactation fluctuations, it is possible that there

will be days on which 15 tons of milk is Produced,

These figures arc calculated on 360 days but the dairy
brecessing plant wiilj operate on about 340 days in g

year and so econonic throughput from the projects' own
herd will be achieved in year 4. However, as detailed
below, it is the intention that additional milk wi)}

be brought in from other farns giving an ececnomie throughe=

put early in the second year,
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Milk from other sources

In order to operate on an’ eeonomie basis the dairy plant should
process about 9000 litfes minimum per working day (340 days a
year approx). However the same unit can process some 40,000 1i.
per day and prngressiveiy, o throughput approaches this figu=-
re, the processing costs wil. be less per litre. This results

in a higher profit or an opprortunity te reduce the whelesale

price.,

It is therefore recommended that additional milk be brought

into the plant provided its quality is acceptable.

Once the project is operating smoothly the farm and dairy mana-
gers will have time to gradually iumprove other local herds and

collecting centers.

As soon as such a herd, or centre, and the conditions under
which the milk is produced, has reached the required standard,

an offer can be made to purchase milk under ccontract,

Such contract would set out the standards of quality of milk
required, and would offer the benefit of advice from the basic

projects,

This will ensure the quality of milk required whilst at the
same time allowing local farmers to benefit from the project.
In this way, if the throughbut of milk increases from 9,000 1li.
per day to 40,000 litres per day, local farmers can be supply-

ing 31,000 litres per day or three quarters of the requirenient.

Conservatively this additional milk has been budgeted as rising
progressively from 500,000 litres in year 1 to 3,000,000 litrecs
in year 6 though it could increase to over 10,000,000 litres

before the plant capacity is filled.
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MILK T0 BE PURCHASED
FROM OUTSIDE SOURCES

YEAR 1 500,000 litres
YEAR 2 1,000,000 litres
YEAR 3 1,500,000 litres
YEAR 4 2,000,000 litres
YEAR 5 2,500,000 litres

6

YEAR 3,000,000 litres
(and suhsequent)

Subsequent further expansion ean be ecatered for in the

Sane manner to suit the market deriands.
It is likely that the farm or ccllection center price
for milk in the early stages can be 40 - 42 piasters

per litre.

PACKAGING QF MILK

The milk will be packaged aseptically into % and ¥ iitre

cartons.,

At the time of writing the eonly machines Proven in cote
mercial use to be capable of aseptiec bPackaging cperate

with paper cartons.

Other nachines Packaging intc Plastic containers are
being developed and are likely to be available in the

near future,

In either case the containers, Paper or plastic, are
non~returnable, and so there will be no requirement

for collection or washing of bottles.
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All milk produces wi}} be stored on site for a minie
fus of four days to ensure that there are nc laakages
and- to enable samples to be laboratory tested hefore
despatch. A1l milk leaving the premises will therg=-

fore be known tg be up to the required standara,

Because of the keoping quality of the milk, daily
deliveries to a particular customer are not necessary
and deliveries wii; be made as required in suitable

loads. fThis keeps delivery costs and aceccunting to

a minimum,

THE BUILDINGS

The milk Plant

a) The Dairy

The principal equipnent for the treatment and pack-
aging of the milk will be housed in a building 24n

X 36m with an upper floor 24im x § n,

It will have a steel frame, corrugated asbestos
reofing and side c¢ladding with locz21lly built walls
to a height of 2m. The internal partitions cf
blocks, glass and . timber will be constructed by
local labour, It will be fitted with filtered Pove

red ventilation for hygiene.
It will be dividea into ten secticns as followsi~

1. Milk reception area which will house the nmilk

reception and standardising equipment,

2. Bulk milk tank rooris Milk received at the plant
will be stored in a large insulated bulk milk tank

until passed through the plant,
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3. Main milk plant rocm housing the ultra high temperature

treatrient plant.

4. Packaging room housing the packaging machines.

5« Storage area housing all packaged milk before despatch,
This area will also house the crate washing machine for

washing the plastic craten.

6. Boiler house housing thz beiler for provision of steam

and hot water.

7+ Refrigeration room housing the equipment for the chilled

water systew for cooling purpcses.

8. Paper store housing' the raw materials for the package-

ing nachines,

9. Offices for the manager and administrative staff, and

laboratory.
10. Tcilet facilities and c¢cloakroom.

b} Complete electrical wiring

From mains intake point, including site distribution, wir=
ing to all peoints and light fittings, including installa=

tion.

The Farn Buildiggi
a) Central Block : 19m x 45m.

This building will have a steecl frame and ccrrugated

asbestos cement roofing, with asbestos cenent cladding
t¢ the gable ends down to the lean-to's and a lean =to
on each zide 9 wide covering the cow collecting areas.
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The parlours only will Have walis of lccal materials, ard

will have lofts for concentrate food storage.,

Other pen and passage divisions will be tubular stecl fen=

cing and gates.

The accommciation will comprise six milking parlours, six

holding pens, six loosc boxes and six bull pens.

A lean-to building at one end of a) above 19m x 7.5m of

steel and asbhestos houéing the milk cooling equipment and
collection pnint, cloakroon, toilet facilities, and herds~
mens room. This bﬁilding will have walls of 1local matae=

rials to a height of 2.5 m,

Six buildings extending outwards, three on each side of
the central block a) above each measuring 7.5m x 60m and
having a concreted opan yard of 7.5mx 60m each to house

100 cows. Thase buildings will be of steel and asbestos,

with walls of local materials at the ends and one side.

Two buildings extending outwards, one each side, from a)
above, ecach measuringr?.Sm x 60m with roof insulation and
powered ventilation to give the improved conditions rejqui=
red for housing the calves. The walls will be of local .ae

terials.

A lean-to building to the remaining end of a) above 19m x
7+5m to house six loose boxes for calving cows. The roof
will be insulated and the building will have powered venw
tilation in order to give improved conditions for cows dup-
ing periods of abnormal strain. It will have walls of

local materials.

These loos: Toxes will be additional to the six holding

pens and six loose boxes in a) above.
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f) Seven buildings similar to c) above but each weasuring

6 x 60m with an open yard 6m x 60m to house heifers and
bulls being yeared. These buildings will be sited to that
they could be used for housing cows if the herd is expand-
ed. '

g) One building 4.8m x 191 containing a range of six loose
]

boxes for animals housed in f) above. Adjacent to this
building there will be : spray race and handling area.This
area will also be used :'or routine veterinary tests and

weight recording. It will have walls of loeal materialasi

h) A range of three buildings of simple portal frame type

for the storage of hay. Each building will be 12m x 60m
x 6m high. This will give a total capacity of about 1900
tons of hay.

i) One building.GOm X 12m x 5m high similar to h) above,but

with fully clad sides and large sliding doors for the sto-

rage of purchased concentrate feeds, implements and work-

shopa.

j) Four Bunker Silos c¢ach 125m long x 10m wide x 2m dcep.

l k) One office block 9m x 19.4m of prefabricated construction

providing offices for management and administration,

1) Accommodation for locally employed labour in two blocks,

| one for skilled men 10mx80m, and one for unskilled men

100m x 20m, built in traditional materials by local labour.

m) House for manager
zZeuse

' n} Guest House to be used for visiting specialists.
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0} Complete electrical wiring from main intake point include

ing site distributionyg wiring to. eall pointé and all light

fittings including installaticn.

Building not necesshriiy on Site
Four houses for dairy manager, engineers and laboratory

expert.

THE EQUIPMENT
The Dairi

a) One stainless steel rertical uhinsulated balance tank

with a capacity of 9,000 litres complete with intake flow~

meter.
b) One clarifier.

c) One plate heater~exchanger to cool milk on arrival,

complete with pump.

d¢)} One totally enclosed hermetic sepafator complete with
puiap and meter and fittod with remixing and standardising

devices.

e) Onc vertieal, insulated, stainless steel eream storage

tank with 1,000 litre capacity.

f) One double compartment wash trough and two wash down

hoses.

g} Onc horizontal cylindrical standardised insulated milk
storage tank, 9,000 litres capacity, with stainless steel
inner vessel, complete with motor driven agitator and con-

necting pipework.

h) Hand operated in-place cleaning equipment for above.

et e et

L A
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i) One complete automzseptic U.H.?. processing plant. All
oparations to be programﬁe controlled from an eleetronic
panel. The plant,. to incliude 3,500 litre asaptic tanky ho-
mogeniser and all pipework, and in-blace auto cleaning

equipnent.

J) Two machines 1@ % litre, 1@ % litre, for the aseptic
packaging of milk, comnlete with air intake, all pipe -

vork, dating unit and <ime recorder.

These machines cannot se purchased out-right but are sup=
flied on a basic down payment and subsequent throughput

rental charge.

The basic down payment is included as a capital charge

! and the rental charge is included in the annual costings.
i
’, These machines remain the property of the suppliers,

k) One chilled water plant for milk cocling. This refri-
geration plant has a designed heat extraction of 431,000

' B.T.U.'s/hour which is qduivalent to c;oling 45,000 litres
of water per hour frou 4°C to 1.50C.

§ It is supplied complete with conipresscrs, motors and pumps.

1) One beiler with a.rated capacity of 5,000 lbs. per heur
from and at 100°C with a maximum operating pressure cf
155 p.s.i.g. a normal pressufe of 150 pe.s.i.g. and hydrau-
lic test pressure of 285 PeSe.iage It is complete with
fuel o0il tank outflow heater, fuel puup and steam distrie

bution uwanifold.

m) One water tréatment plant being a fully automated base~
exchange water softener with a capacity of 25,000 gallons
(110,000 litres approx.) Per day at 2 water hardness of
695 p.p.ii. (49° approx. ).
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n) One crate washer for plastic erates, complete with hood

and stoam take off ducting, and erate conveycr,

o) One roller crate conveyor 18m leong and four <t¢wo wheol hand

barrows.

p) One fork lift tyuck complete with 50 timber pallets for
handling and loading packaged milk.

q) Sundry laboratory equipment including centrifuge, Gerber

bath, sterilsing oven, incubater, autoclave, water bath,Hamay
colour counting chamber, stcamer for bottles chemical balance,

glass ware and chemicals.

r} Sundry office equipment including desks, chairs cte. tc be

purchased in Lebancn,
s) Fire equipment including extinguishers and hoses.

t) Sundry tools for workshop, and storage racks for spare parts

(included with all equipment).
u) One 12 seater station wagon as a general duty vehicle.
v) One nedium category car for manager.

w) One flat bed, long wheelbase lerry for transport of packa=

ged milk, ten ton payload capacity.

The Farm

a) Three large capacity forage boxes for feeding green fodder.

. b) One tractor-drawn concentrates trailer for metering and

feeding concentrates direct to managers of heifers and beef
units. It will have a variable delivery rate frcm 3 kg. per
netre to 25 kg. per metre and a variable discharge height cf

from 1 metre to 3 metres.
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c} Two tractoremounted manure scerapers for attaching to
three point link of tractors, (k) below,. to Scrapa cow

collecting yarda and other concreted arecs.

d) Six hana mahure'scrapers to be used for scraping maw

nure from narrow passages and corners,

e) One excavator for manure and sand to be lever operat-
ed, without gears, forward and reverse being ccntrolled
by variable speed disc eclutches (0O=-11 km per hour),with
a turning circle of nct more than 2.5m, and fitted hye
draulic 1ift and tip mechanism to lift to a height of
2.5m.

Complete with fcrk bucket, general utility bucket and

leveling blade.

f) Two four-wheel-drive staticn wagons, one standard
sire for manager, and one twelve scater for general
duties.

g) One balc and sack ‘elevator for stacking sacks of conm

centrated feed and for stacking hay bales,

The first section (dual purpose) to be 5.5m approx. in

length.

The second section (for bales only) tc be APProx. 7.5m
long, of the single chain type, driven from the first

secticn.

h) Onea cattle lorry (10 adult animal capacity) complete

with roof, ecattle body and ramp.

i} Eleven two wheeled barrows for feeding calves and
other gencral duties, five standard sack barrows and

80 plastic buckets for enlves.
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J) Workshap tcols ineluding air compressor, beuch orinder,
two electric, drills. are welder, steam cleaner, extending
ladder, complete sets of small tools, and racking spare

parts.

k) Six tractora 65 B.H.P. and six tractors 35 B.H.P., ca=
tegory II linkage.

1) Two ploughs,-
m) One Cambridge rol! three section (5.52 operating width)
n} Twe spring-tined cultivators {3m cperating width).

o) One drill {4m. vperating width) complete with light

harrows attached at rear,

P) One spin type fértiliser spreader (1.5cu.m. capacity

hopper, 7.5m. spreading width).
q) Twe mowers {1.5m, cutter bar),
r) Two side delivery rakes (3Im. operating width).

s) One forage harvester {short chop 40 ton per hour caw

pacity 1.5m. operating width).

t) Three hay balers, high output, string tying, complete

with two bale collectors.
u) One bale lcader for handling stacked bales,

v) Three general purpose trallcrs, six tcn capacxty. w1th

wide tyres, and all steel bodies.,
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w? Three bale trailers, six ton capacity with wide tyres.

x)} One high capacity manure spreader, to_ handle semi-1iquid

cr solid manure,

y) One cattle spray race, .complete with spray boems, no=zles,

piping, valves and Punp.

z) One weigh crush for.cattle complete with tail gate, heac

catcher, and side acecess pPAnels.

aa) Fencing nnd gates all of heavy duty hot~dipped galvanised
steel tube complete with all posts, fixing bolts, fastenecrs ;
and clamps for the farm buildings area (references below are

listed in G above).

G(ii)a) Six holding pens, six locse boxes, six bull pens, and

36 hurdles fér gollecting area.

c) Six runs of 60m feed fencing and yard gates.

d4) Two runs.of 55m-feed fencing and 150 demcuntable calf pens.
@) DPivisions and gates fcr six lcose boxes.

f) Seven runs 60m feed fencing and yard gates,

g) Divisions and gates for six louse boxes together with fene

¢ing and hurdles for the handling arean.

bb) Milking parlour equipment, complete for six herringbene
milking parlours each having ten stalls and five milking pare
lours each having ten stalls and five nilking units with walle
mounted, remote controlled feeders, wangers, water heaters
with spray hoses for washing cews' udders. The parlours

will be set up in bairs, each pair being powered by onec pumpe

ing unit cperated electric motor.
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The equipment will include r;serVe:air,indicatorsi pressure
gauges, pulsators, stainless steel teatecup clustors; s8ix =
gallon graduated lidless recording jars, glass milk lines
within parlours and appr;ximately 150m., {total length) glass
delivery 'line from milk punps to collection point, three
#tainless steel centrifugal elgetrically operated milk pumps
with receiving jars, 3witch?s and interceptor vessels, compe
lete boiling water acid ecleaning equipment for circulation
cleaning including jetters and shutenff devices, three water

heaters 114 litre capacity with header tanks.

The equipment will also include three stainless steel bucket
milking units for use in loose boxes complete with 20 stall
taps and approx. 100m. of 1" galvanised tube and all bends,

connections, brackets and valves.

ce) One water storage tank of pressed steel panel ceonstrace
ticn with a capacity cof 75,000 gallcns {330,000) litres) anad
the tank material shall be in accordance with British Stande
ard 1564 amendment ﬂc 1/1966. It will be divided into two
secticns, one of 25,000 gallons (i1o.ooo litres) and cne of
50,000 gallons (220,000 litres), and will be complete with
centrifugal pump and motor with push buttoen start, level con=

trol, and suction and delivery pipes.

dd) Sundry cffice equipment inecluding desks, chairs etec. to

be purchased in Lebanon.
ee) Fire equipment including extinguishers and hoses.

ff) 60 hct dipped galvanised steel water troughs for cattle

yards and 24 water bewls for loose boxes.
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99) Aluminium alloy piping in seations, 6 inch {15ems) and
4 inch (10cms) outside diameter x 6 length, with pressure

seal couplings, hydrants, bends, tees, sprinkler line fil=-

ters, pressure gauges, valves, 16 twin no~zle brass sprinke
lers with 13nm » 6.3m novzles, to be couplete pipeline

equipment to irrigate 200 heetares every 10 days.

hh) 1 pump, fer punping water from water source tc the site
and the irrigation equipment,rwith.a capacity ¢f 100 cu. n.

per hour complete with notors.

ii) Veterinary equipment including ccld branding set, ear
tag pliers, de-horners, forceps varicus, scalpels varicus s
scissors various, tumor extractors, teat tubes, teat plugs,
syringes varicus, flutter valves, catheters, calf extractcrs,
calving chains, bulldogs, electric gcads, pulley set, bull
pcles, bull rings, suture needles, Bagshaw hoist (cow lift),
hoof cutters, metal detector, microscope glass slides, labc-
ratory kit, eneina pumps, miltidose syringe, leading reins,

halters and special clothing.

LOCAL BUILDING WORK

The werk under this heading will be carried cut by a lccal
contractcr under the general supervision of the site super~

visor.

It will include:-

General site works.

Erection of frame buildings supplied,
Fixing of roof sheeting and cladding.
All drainage wcrks.

Foundations.

Flcors of lecal materials,

Walls of local materials,

Erecticn ¢f fencing and gates.
plumbing for water and steam supplies.

Internal road works.
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Unlcading and placing of maehinery but nct the fitting up cf
machinery or pipework in the dairy plant cr milking parlcurs

which will be carried ocut by specialist engineers.

THE WATER SUPPLY
At the Dairy Plant

The water requirement wil)! be about 110,000 litres per day

{110 cubic metres}.

In view of the likely water analysis it will be cssential for

this water to pass throu¢h a treatment Tlant before use,

On the Farm

a) For the livestock and uilking pérlcurs the requirement will

be less than 100,000 litres.per day {100 cubic metres).

b) For irrigation of the fodder crops the reguirement will be
abcut 9,000 cubic metres per hectare per year or, over the 180
hectares, 1,620,000 cubic metres per annum. This is in addie

tion to the rainfall.

The scurce of the water can be either wells or a river,depen~
dant upon the site which is finally selected. Woils producing
800 cubic netres per hours during cn eight hour day will proe
duce sufficient water even making allcowance for the fact that

the rain oceurs principally during a 5-6 month period,

ELECTRICITY REQUIREMENT

The Dairy Plant

The dairy plant will require an electrieity supply of 200 K.V,

" A. capacity.

It has been assumed that this will be brought te the site

free of capital charge. -

T use ¢f electricity hns been costed in the annual charges.
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The Farn Buildings
The farm will require an eleetricity supply of some 50
K.V.A. capacity for power and lighting.

LABOUR REQUIREMENT

The Dairy Plant

The dairy plant will require 14~16 emplcyees in additicn

toc the expatriate specialist engineers and manager.

Two c¢f these will be skilled men employed on machine

operation.

The remainder would be unskilled men with some basic
training, for checking in, stowing the milk cartons in t
the boxes, stacking the boxes, loading lerries, driving
the lcrry and general washing down and cleaning duties.

Also office and secretarial staff and nighwatchnman.

The expatriates are listed under the heading cf manage=-

ment below.

The Farm

The farm will require a total of abcut 16 skilled men

and 20 unskilled men employed on the duties shown below; =

7= cownmen to milk the cows and carry out general duties
tending them. 6 would milk each day working a six day
week with the seventh man doing one day relief for each

rer week.

Because of the highly technical work of these mén it is
considered essential that they receive training on the
site and account has been taken of this under gection N

below.
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wan feeding and tending calvas.

tractors drivers, four working in the arca of the build~
ings, carting focd for the cattle, removing manure and

cther gemera} duties, two employed on field work, prepa=-
ring for and sowing the fodder crcp, harvesting it, ap -

plying fertiliser and assigting with irrigation.

irrigation foreman contrelling the pumps and irrigaticon

work.

unskilled labourers, ren or boys. Seven tc assist the
seven milkers, one to assist the sechaniec, three to
assist the tractor drivers, one tc assist with calves,
one tc act as gate man and cffice boy, six tc assist

with field work and general duties and a nightwatchman.

secretary, fluent in Arabic and English required to

carry cut secretarial duties.

MANAGEMENT

The whole preject is a complex one requiring the highest
pessible level of management in order to ensure its Suce.

Ces88.

Therefcre it is considered essential that the nanagement
shall be by highly skilled U.K. perscnnel, until such
time as cthers have acquired the necessary skills to take
cver frowm them. It is considered that this will be ot

least five years.

It is not considered adequate sinply tc supply managers
on the site. Such men working in the U.K. would receive
tremendous assistance from the vast technical rescurces
available there from extension services, research labora;
toriesy Universities and Government scurces. It is cssene
tial that they should alsc have the benefit of such sup-

port for this preject.
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Thorefore it is proposed-that manngement as supplied under
the contract shall includé this factor. undertaking the
responsiBility os supplying expertise in the form (f spe=
cialist technical advisers for any particular problem which
ray arise, and alse undertaking the general supervision and
guidance of the u.K. managers and engineers on the site. In
crder to achieve this successfully, the managers and angi-
neers must be enployed 18 part of the management contract,
and therefore their salaries are included in the management

charge.
The management staff on-site will be:=~

Dairy Plant

al Manager responsible for the overall recepticn, treatment

and packaging cf milk.

b) Specialist U.H.T. engineer respcnsible for the operaticn
of the U.H.T. plant and supervising packaging during the

absence of the Packaging engineer. .

c) Specialistrpackaging engineer respcnsible for the operae
ticn bf the two packaging machines and supervising the

U.H.T. plant during the absence <f the U.H.T. engineer,

d) Laboratory technician resprnsible for carrying cut rou-
tine laberatory tests, and for product analysis and deve-
lepment. He will alse carry ovut certain laboratory tests

for the farm.

It is suggested that, in additicn te these staff, there
shall be at least one loecal trainee on the management

staff who will eventually take over responsibility for

" the plant.
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(ii) The Farm
a) Farm manager who will ba resp-nsible fcr the livestock
and the production of -fodder. He will be responsible for
all aspeects of the farnm including purchases and sales
and will be respcnsible for milk producticn up tc the
point of itg delivery to the plant.

b) Veterinary Surgeon who will wecrk under the manager and
be responsible for the general health and breeding of

the livestouck.

It is suggested that in addition to these staff there shall
be cne loecal trainece manager who will sventually take over

respengibility for the farm.

TRAINING
{i) Dairy Plant

Training of staff and trainee manager will be earried cut cn

the site. The two skilled men shculd be employed in time to

' be <n site whilst the equipnent is being installed.

{(ii) The Farn
I Training of staff and trainee manager will be carried out on
the farm. It is ccensidered essentinl that feur expert Mile
, kers frecm U.K. be eupleyed for the first year to train lecal
milkers up tc the required standard. They will alsc be capae-
‘ ble of giving training to the men responsible for rearing

calves.

(iii) General Training

A Gevernment supportéd training programme can be incorporated
which could Support a National Extension Service taking advan-
tage of the wvroject for practical kncwledge, technienl infeor-

maticn, demonstratien and experimentation.

Republic of Lebanon _
Office of the Minisier of State for Adminisiraiive Kelorn
Center for Public Sector Projects and Studier
{CES.PS.)
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Q. THE PRODUCTS AND BY-PRODUCTS

(i} Milk

The principal proeduct will bérthe producticn of some
5,800,000 litres of =ilk per annun prrcéssed by the
U.H.T. methed ind asepticnally packed. The milk will
be standardiscd te 3.0% and 2% butterfat. Initailly
this will be marketed nt .+ whcolesale price of 68-72
piasters per litre in % and % litre packs for retiil=

ing 1t 75 - 80O piasters per litre.

By making nvailable twe grpdes of milk the project

i will give the censumer a wider choiec and make avai-

! lable a lower-priced milk for the 1w income groups.

(ii) Croamn
The wilk prqduced cr the farm or purchasced will have
n butterfat ecntent o«f between 3.5 and 4%. Since some
f thoe nilk will bcrstandafdised ts 3.0% butterfat

and scpe to 2.0%. there will be o surplus of cream.

This will be packuged through the packaging mach ines

and scld as 30% butterfat creaw. There will be scme

183,500 litres crenn prnduéed each year.

It vill be marketed at a wholesale price «f LE 4.00

per litre for retailing at L€ 5.00 per litro.

(iii) In-calf Heifers

If all heifers nre reared there will be a surplus of
heifers over and above those required for nornnl herd
replacewents. This situnticn will arise in the third
year when therce will be a surplus of 40 rising tc 135
per annurt in 1L, 3rventh year. These will be s0l1d

for L& 1850 onach and will be equal in quality to inporte

cd hezifors.
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{iv) Bulls
There will be 270 bulls for sale each year., It is suggested
that 26 per year be selected as suitable for sale fur breed=-
ing. These will be offered a+ LL 1056 at 12 nenths cld, They
ceuld be kept until two years o1d when they would ccumiand a

substantially higher price, theugh this entails additional

v heusing and feeding. The reumainder will be sold at 12 wmenths

vld as beef at about LL 735 weighing 210 kg. dead weight.

(v} gCulled cows
There will be a wastage of cews from the herd due t. deaths
¢r barrenness. M st . f thesc will in fact be barren {or s.
delayed in calving time as to bo unccwnomie). The average
price rbtained will be LL 780. This allcws f.r half to be

scld as meat for hunman consuiption, and the wther half as

carcass meat of negligoble value, diseased carcasses being

incinerated.

i There will be about 3C in the seccnd year, €0 in the third
year, 90 in the fourth year and about 120 annually thereaf-

ter.

' (vi) Sundries

RAnbLASE I Al
In addition to the nermal sales there will be seome incone
as a result of the maragers and the veterinary surgecn's

services tc local farmers.
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INVESTMENT AND RETURN

The capital requirement for the project, (including contingen-
cies) is £ 961,775 (LL 7, 117,155) if housing is rented or £
1,030,775 {LL 7,627,735.) if housing is provided for the prin-
cipal workers. With a five instalment seven year 7% loan sche~-
me (3/4 years for the liveutock) the working capital regquire -
ment will be £ 121,500 (LL 900,000) and the interest payments
will total £ 160,440 (LL 1,187,250).

2. The first pages of cach section of the cash flow tables show

the capital investment requirements, Some of the payments of

the initial investment may not have to be made until year 1
and this is indicated in the cash flow summary at the end of

the tables.

3. The remaining tables show the cxpected income and expenditure

and the profits before and after depreciation.

&. Taking year € as a typical year, it will be secn that there is

a projected profit of £ 183,755 giving a recturn on capital of
17.8% after depreciation. The surplus before depreciation would

be £ 245,000, a return on capital of 23,8%,

5+ No allowance has bech made for any increansc in costs during
the ten year period duc toe normal price rises. It has been
assuned that these will be proportionately compensated by inc-
reased selling prices; therefore, s technigue and efficiency

improves, the return should alsc iuprove.

6. The projection of cash requircement table is based on a ten
instalment (two payments a year for five years), seven year
loan with interest at 7%. For tho cattle it wvill be a six

itnstalment, four ycar loan,

7- It will be notcd that the penk cash requirement with this type
of credit deal at £ 845,300 is considcrably less than the peak
reyuirement of a cash deal whish is estimated at £ 1,075,000
and that surplus is achioeved only just over a year later at

the cost of forceign cxchange interest payments of £ 160,440,

[\
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SCHEDULE OF DEPRECIATION . CHARGES

1IVESTOCK FARM SECTION

Pulldings and Site Development 379,785 @ 5% 18,990

Fixed Equipment: Long Term 5,800 @ 5% 290
Medium Term - 58,000 € 10% 5, 800

Short Term 68,050 @ 20% 13,610

511,635 - 38,690

DAIRY PROCESSING SECTION

Building and Site Development - 106,090 @ 5% 5,305
k Fixed Equipment: Long Term . 58,350 €@ 5% 2,920
| Medium Term 112,000 @ 10% 11,200
5 Short Term 16,000 @.20% 3,200
‘ 292, 440 22,625

YOS

OVERALL PROJECT

Bullding and Site Development 485,875 @ 5% 24,295
Fixed Equipment: Long Term . 64,150 @ 5% 3,210
Mededrn Term 170,000 @ 10% 17,000

Short Term 84,050 @ 20% 16,810

804,075 61,315

R R TR
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NOTES ON CASH FLOW TABLES
——— ——

LIVESTOCK FARM SECTION - CAPITAL

The figure of £379,785 for buildings and site
development includes £45,000 for housing
which could properly he treated as a rental
housiné charge in lieu of a capital costs
This would increase the staff expenses and
decrease the annual profit but decreass the
depreciation and the total capital cost which
would then be £693,335 0r_L£5,130,680.

LIVESTOCK FARM SECTION=EXPENDITURE

The wages and salaries increase in year 6
allows for the employment of the necessary
labour at the termination of the management
contract. Should the ﬁanagement contract be
renewed, the necessary adjustments would

have to be made.

The £16,550 for staff training in year 1 inc-
Judes the salaries and expenses of expatri-

ate milkers to train the local milkerses

No figure is included for the cost of green
fodder as the various costs(labour, cultiv-
ations, fuel, rent ete.) are included in the

individual items.

The insurance; liceneing figure includes an
estimate of the cost of insuring the livee
stock.

The figure for rent on land used represents a
charge made to the project by a farming enw
terprise for the use of its land to grow the
fodder. The land could be owned by the same
owners as the project or by one or more Sep=
arate parties. If it was owned by the project
owners, the }}ent‘ would represent the interest
charges for the purchase of this land plus prow

£it expected from its beneficiel awnerships
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Co - LIVESTOCK FARM SECTION — INCOME

1, -  The relatively high rate of milk production in
- year 1 will be achieved by.delivering the hele
fers as soon as their accommodation is comple—

ted halfw'ay fhrqugh year O, -so that those that

are in-calf calve as near as possible to day 1

in year 1.~

2 The milk.sold to the Dairy Plant is booked throw
ugh at 40p. per litre.

3. The culled cowprice is based on approximately
half the price of imported beef. Some cows
will be sold for beef, but others as valueless

carcasscs.

L, " Beef sales are caleulated at 350p. per Kg.
which is aimed at establishing a cheaper mare

ket for quality home produced beef, .

Se The bulls will be selected from the beef ania

mals and will be available for the improve=

ment of Lebanese dairy herds or artificial in-
semminatione. ‘
Da " DAIRY PROCESSING SECTION = CAPITAL

1a The figure of £106,090 for buildings and site
development includes £24,000 for housing
which could properly be treated as a rental
charge in lieu of capital cost. This would

increase the staff expenses and decrease the

annual profit but decrease the depreciation
and the total capital cost which would then
be £268,440 or LL 1,986,455 as showne.

Ee DAIRY PROCESSING SECTION - EXPENDITURE -~

1e The Wages and Salaries increase in year 6
allows for the employment of the necessary
labour at the termination of the management

contranct. Should the management contract be

renewed, the mecessary adjustments would have

to be mnde.
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2a The milk purehassed from other sources has
been priced at 47p. per litre average pure
chase prioe. The price will vary slightly
dependnnt unon the costs of transport to

the dniry plant.

Za The rent of machinery figure consists of
the base rent for the two packaging mach-

ines plus production rentals.

b, The figure for advertising inecliudes an allow=
ancae for coach hire and entertainment of vis-
itors as well nas general publicity. It also
assumes that any national advertising camp-

aign woild be supported and assisted by the

government,

Fa DAIRY PROCESSING SECTION - INCOME
Te The milk is calculated to be sold at an aver-
»Eﬁ Pl age price of 70p. per litre wholesale or un-
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2 The cream production is achieved by standard-

ising the milk down to 2% cr 3% butterfat.

Ge OVERALL PROJECT

T The combined reduction if heousing is includ-
ed as a rental charge would be £69,000 and
the total capital cost would be £961,775 or
LL7,117,135 as shown.

2. The surpluses and deficits zre based on day

to day income and expenditure only and take
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no account of depreciation or interest charges.

3e The profit figure shows the margin after dep-
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L, The cash flow figure is 2 theoretical one ass-
uming » sinking fund is established for dep=-

reciation of capital investments,

He .PROJECTION OF CASH REQUIREMENT

Te The balance to find fipure shows the actual
cash flow out{or in) for each year,

2a The cumulative balance to find shows the total
cngh vio.drement at any time fromw the signa-
ture of tiw: contract until n surrlus is ~chic-




