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SUMMARY

Areas to be terraced should be carefully selected, based on
go0il survey and other physical characteristics.

Training in topographic surveying and design of terraces
should begin immodistcly.

Terraces should be consiructed according to a pre—determined
plan with adoguate suporvision provided.

Terracos should be finishod to tolerancos that will allow them
to bo officicntly irrigated. Grado stakos shouid be set for
final finishing.

o
Rocks and stonces should be romoved from the field becfore be-
ginning tcrracc construction.

Combinations of oquipmecnt should be tricd.

RESUME

Les terrains destindés & 8tre aménagds en terrasses devraient &tre
soigneusement choisis, sur la base d'une étude du sol et d'autres
particularités physigues,

11 faudrait coxmencer de suite 1l'entralnement dans les levés opo~
graphiques et la projection des terrasses.

Les terrasses devraient 8tre construites, selon un plan établi a
1'avance et faire 1'objet d'une surveillance adéquate.

Les tolérances & admettre dans la finition des terrasses devraient
permettre une irrigation efficace. Contr8ler le profil final avec

deg mires.

Les rochers et pierres devraient &tre enlevés du terrain avant
de commencer la construction des terrasses.

I1 faudrait essayer des équipements combinés.



COMMENTS OW TJRRACEZ CONSTRUCTION IN LEBANON

INTRODUCTION

The Greon Plan has ambitious plans for thoe construction of now
torracos in all parts of Lebanon. It is anticipatod that many of thoso
torracos may evontually bo irrigetcd either from water furnishod by the
Litani Authority, othor proposcd national irrigation schemss, or by ground-
wator pumping whors this is found foasiblo. It has not boon ostablished
vhore thosc irrigated srcas will be. It is important, howovor, ovon at
this timo, to construct all now torraces in such a manncr that thoy nay
boe officiontly irrigatcd in case watcr is madc available in tho futuro.
Bvon if wator doos not become availablo torraces consitructed to irriga-
tion standards will function to a high dogroc of efficicncy undor dry
land fayming conditions.

Initial construction work has pointed up some problems which are
in noecd of further study. Soomingly, the major problem is ono of rock
and stone removal. This problem, howover, must bo related to the more
basic onc of proper site sclection. In thoir desire to get work startod,
work is boing accepted nearly anywhere a willing landowner is found. Vary
little, if any, consideration is presently being given to the physical
land charactoristics.

SITE SELECTION

The impertance of tho scloction of areas to be torraced cannot be
overcmphasizod. This solection should bo made on the basis of soil +typo,
including soil dopth, amount of rockiness and/or stoniness, slopo and
drainage pattorns. Two projeccts in the UNSF-FAQ arc prosently meking soil
surveys in ILcbanons tho Forsstry Project and tho Soil Survoy and Related
Irrigation Schomos Project. Somo proliminary soil studics mado by other
organizations aro also available. Where scoil survoy data does not oxist
or whore it is inadoquato,; 2 spocial investigation of the site is cer—
tainly in oxdor.

Whon the actual physical conditions of a site are known it is then
possible to make decisions concorning tho accoptance or rojectance of a
particular arca, and tho information is valuable in designing tho terrace
systom.
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LAYOUT AND DESIGN

Gonorally, bofore any physical land improvements are begun, dotailed
topcgraphic surveys are madc. This survey is thon correlated with the
soil survey information and a balancod design for tho carth moving is
mado. This design may also sorve as a reasonablc guideo concerning the
cocst of tho proposcd work.

Those surveys and designs aro not prosently being madc in Lobanon.
This is partially duo to thc absenco of trained peoplo. It also appoars
partially duc to the failurc of officials to approciato thoir valua and
thoir reluctance 4o spend tho time roquired for such surveys. It has
boen proven timc and timo again throughcut tho world that this typo of
planning is indisponsable if acceptablo rosulis aro to he obtained.
Sorious considoration should be given now to the training of poople in
the fiold of topographic surveying and forracc design. Simply gtarting
tho tractor driver ouwt and zllowing him to build terracos by coyo cannot
jnsuro the ond product desirod. Admittodly, the physical conditions of
tho land in question will dictate the intonsity of tho survey that is
necdod. For oxample, in very stecp rocky areas it may bo impractical to
attempt to dosign balancad cuts and fills as the guantity of rock removed
may constantly upset tho designed balancs. 1t would bo practical, howover,
to havs onough topographic and soils information to allow tho dosigner
to determine the location, aligmment and width of thoe terraces.

Thoro is a vory important relationship between soil dopth, slopc of
tho land, and tho width of the terraccs. (Refor to tho attached nomo-
graphs. ) A knowlodge of thoso rolationships slong with a lmowledge of tho
othor physical land rolationships mentioned sarlier, will enablc tho plan-
ner to soloct sitos and dosign torraces wkich will be econcmically and
physically practicablo. There is ne nocd to build terraces wheore, after
thoy arc completod; tho soil is of insufficient depth or quality to sus-
tain crop growth.

CONSTRUCTION ND SUP4RVISION

During the cconstruction phases it is important to have a trained
supcrvisor at the construction sitc. Ho should direet the work of tho
trector drivor according tc pro-developed plans. Ho should bo oguippod
with a4 least a hend lcvel. Before leaving a torraco, grade stakes should
be placed sc that tho terrace may be finished to a uniform slopc. This
is vory important, and is simply and quickly donc with a minimum of trai-
ning. The finished condition of tho torraces now built is goncrally quite
poor. In tkeir presont stato it would bo impossiblo to irrigato thoem with-

out first bringing in anothor tractor or conaiderablc hand labor.
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Since tho landowner is alsc investing quite heavily in thoso opera-
tions, he¢ has 2 right to oxpoct good work which will reosult in this
boing ablc to handlc his land on an cconomical basis. Thoe government is
deing & farnmor no favor by cencouraging him to do this work on poor land
and thon lcaving a poor job.

ROCK R=MOVAL

Rocks and stoncs aro presonting very formidablo problems in many
arcas. Again, the problem is nct so much onoc of rocks and stones as it
is of sitc solcetion. This problom may bo minimizod if duo considoration
is given tc the physical land charactoristics bofors sclection of tho site.

In any casc, as many rocks and stonos as possible should bo roemoved
from tho field bofore the nctual ferrace construction work bogins. Pre-
sontly, tho, same stonc may be moved sevoral timos. For cxample, a stone
is uncavUred by thoe bull-dozer on tho top terracc whero work is commencing.
It is thon pushed off to the noxt lower torraco position and perhaps co-
verod again with soil and other rock and stone debris. On beginning the
second terrace this samo stone is again uncovered and pushod again to tho
next lower terrace position. This procass may be ropeated soveral times
until the lowoer torraces acquiroe very largo accumulations.

It is suggosted that tho tractor with a rock-roke blade and knife
attached, gv over the entiro surface of the field removing as many stonos
as possible to the edges of the field. Anothor piece of vquipmont might
be employed along with the first tractor. This might be of tho skip-loader
type with a rock-bucket attached. It would thon bo possible for this ma-—
chine t0 pick up and carry rocks and stonoes to the sdge of tho fisld and
do so moro guickly than the dozer tractor. As tho construction of the
terraces ensues this skip-loader should romain below tho dozer and conti-
nually transport rocks out of the ficld. This combination of oquipmont
might prove more practical and economical than just the bull-dozer alonc.
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NOMOGRAPH
FOR ESTIMATING SOiL DEPTH REQUIREMENTS AND MAXIMUM TERRACE WIDTHS

~METERS -
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NOMOORAPH FOR ESTIMATING DIMENSIONS AND GUANTITIES FOR TERRACES
AN T LUISTRATE RECATIONSHIP BETWEEN SLOFE, WIDTH OF TERRACE, DEPTH OF CUT AND VOLUME OF EXCAVATICN
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