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There is 1ittle quantitative informatioa available on
past conditions in Bardawil Lagoon. However, the. varioua kinds of
quantitative data show sufficient coherence to justify outlining
what appear to be the controlling facvsiors applicable to opaning and
oloslng the lLagoon. The data inolude topographio oamnges in shorelinme
shown by the various aerial photographs «nd carts of the area, field
inspection of the Lagoon from ths air and by water, bathymetrie
and salinity surveys by OLRC, a lengthy discussion with Abu=Yuckres
of &1’ Arish, one of the members of the fardly opernting the fisherienm
conceasion at Jardawil from 1527 te 1967, and mariovus other people.
The background oconditiona are importmat in that thuy 1&#nt:r; the
natural processes that are operative in the lagoon mad thus sstablish
basic oriterion that are essential to the mucoessful devalopment of

the lagoon.

In its nataral state, it appears that Berdawil was usually
8 dry salt pan separated from the Mediterranean Ses by o 78 km.
long barrier beach, shose most coneplouous landmarks are the 60 meter
high dunes of Mt. Cassiuse Undoubtedly, the barrier has apturally
been breasched by storm waves from time to tiae, csusing the lagoon
to fill with water and funotion as a tidsl lagsom for short periods,

phtil the entrance was sealed by sand transported along the beach
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by wave sotion. Unoe sealed off from the Nediterrasean Jea, evaporation
agaln reduces the lagiom to m msalt pan. This situation probably
ascounts for the lagoon's latis nawe of "Sirbon" meaning depresaion

( Saul Friedman, personal cownunications). Whem fillsd with water,

the lagoon hLas a total area of sbout 600 E-E and an average depth

of about 1.75 meters. The basin west of Mt. Cassius is slightly deeper
and has an arca of 180 ka® ws compared with an area of 320 km® for

the shoaler eaat bamin.

It is not kyn'n when wman firet intervensd wnd artifioially
opsned the Lagoon so that it couid be farwed as a fishery. The Lagoon
sasthpined artificially from time to time prior to World War I. The
procedure was to open a saall eantrance during the summer when the
Lagoon was dry, the %aves were low, aad the Mediterranean Seos was
2 matros higher than the dry floor of the Lagoom. The 2 metsr differsnce

i
in level provided a suffiocient hoad of water to moour a deep channel
through the barrier beamsch, and provide a marimum opening for the least
effort. The calwm summer sea enhanced the probability that the entrance

would socour to its maxisum depth before it wvas prematurely closed by

a storm.

The Abu-Zgokree family moguired the fishery concessions
for Bardawil Lagoon im 1927 when it was dry. The opening was excavated
using men to dig and donkey ocarts on rail tic; to q-ul the sand to
either side of the opeaing. The excavation proceeded from the lagoon
side of the barrier towards the ses, and was dug as deep as the waper
Sable; about one meter below the level of the sea. Wbhen the opening
¥as near the sea a sawll channel wae dug to the sem, letting the sea

Tush in to complete the exoavation of a 3} to 4 meter deey ohannel.

o 1 csn/}




The 1ife of the chanrel was increased to about one %o 2 years by
puilding sand bag jettiea seavard to interoept the littoral drift
of sand. he usual cycle was adbout 3 years! & montha to open, 6 =
sonths for the salinity of teh water to decrease to the,_.point where
fisheries could he established, then 18 months of fishing before
the littoral drift filled the channel and ganled off the Lagoan,
and ffnally, sonihs bafore the water in the Lagoen evaporated u:ul.l

it bacame {r;y Aasalfs

pening a channel through the barrier results in widening
the barrisr und shoaling on the lagoon side of the barrier. The
jettie's extond the shoreline seaward while the currents caune the

bottonus to shoals.

fhe oyeration gradually expanded as 1t becans apparent
that the openings oould not long be maintained by sanpower alone.
In 19 & samll dredge Was soquired to ;1d in mainteining the sntiranoe
channels. There were at least 5 and perhape B entrances dug betwsesn
1927 and 1952. All of thess enirances ware along the Hast barrier

between Ht. Cassius and the present jettigs of Boma ll.

In 1952 the operation assumed larger proportions. 1t was
decided to introduoce m new species of fish and to open a large
entrance at the present site of Boas 1.

This entrance was opened from the lagvon siide in the traditional
@anner, but on a suoh larger scale and using concrete jetties floated
im from Fort oald asnd then capped 1in ylace oy a looal mix conorete.
Also = 16 inoh suotion dredge with a oapacity for jumping 750 meters
par 12 hours was pumohased . ﬁa dredge wan used for maintenance inside
of Boas I during the ysars following ite openinge.

sonf4




r

It is pot clear from discucsions with Abu—-Zookree whether
Boaet 1 wao sealed off and the Laggon dry, when Boms 11 was opsnod.
However :huuuain-;l-lughrnhi, who worked on the opening of Boas 11
and who presently resides st the site of Boas Il, claims that the
Hast Lagoon was noarly dry at the time of the ojening of Boas II,
and that the opening was performed in the traditional manner using
hand labour and donkey oarts frﬁ- the lagoon side of the barriers
°
from 1963 until the summer of 1967 the dredge was used for

waintenance at both santrances. However, by 1',-]‘6?_ it became apparent
that the dredge wus insdegquate for maintaining these antrances svsa

trough 1t wvaa estioated that it pumps at_an mnnual rate of about

150,000 guble meters.

'hus by 1967, in spite of the dredge for maintenance and
ths continued extenmiomn of Jetties to trap mand, it became apparent
that the proocedures were inadequate faf saintalaing the satranoe
ohanneles. Aerial ghotograyhs on 21 June 1967 show that Boasll was .
gompletely cloased by sand and that a amall opening had migrated to
tha present time show that Boas 1l is now completely sealid olosed
while Boar X is nearly closed. Closing Soas 11 has produced a marked
inoreass in salinity of the last basin and evaporation in thia basin

now appears to be producing a adgnificant lowering of the water lewel.

'in transport of aand along the Hediterrancan ses—ashde of

the barriera is osumed by waves and wave generated ocurrents. The

transport rate is proportiorml to the energy flux of the waves and

cee/d




oan ba eesticated from the budget of wave energy approaching the
barrier. llowever, thsre is insdequate data at present on the wave
budget to perwit such a caloulation. Therefore, tranaport rates hawve
been sstinpted from rates of sntrajment behind the various Jjetties
construoted slong Bardewil barrier and from visual changes obserwed

in succesaive apsrial photographs.

atimaten of the transport and entrapment ratem for the

two entrances, ares limted belowt

3 1« FEntragment by the west jetty, including esstimated

maintenance dredzing in the channel ssssssssasssan JWO,000 ou.m.

par year

2. Bkaterial trapped in the channsel between 1967

and 1970 ssssstasasssssssnsannsnnscnsesrcnnnnnsns DW0D,U00 Su.M.

ar year
| 1e Trapped by the Zast Jetty betwsen 1963 aand 1967 ses 420.000 oueme

| par yaar

|

+ Deposition ‘mat of Boas Il - September, 19(9 to
A}Ii.‘l’ 1970 sasssaaEeEEssaEsEEdeRessaaseaaRseEasEBERE }Jl;’,ﬂL OusBs
per year.

Jinoce the amcunt of aaterial transport ed past theass

areas is not known, thesa rates of acourulation must be assuned as

]
K lower limits for the sotual tranaport rates.
, RLECUSSION
e . 'he bmokground inforsation on the processes operative in

Bardawl]l Lagoon and the teniative eatimates of thh littoral drifs

rates indicate that the closure of the Laggon is ifmminont. Heasonable

P . Tt a-o._ll'lrﬁ




estimates of minimum entrance channel sections and thelir reguired
dredging time jndicate that prevention of olosurse with the 19 inch

saotion dredge yresently available ia at the best parginale

In the light of these considerations, pllnn;ng for Bardeawil
Lagoon muant necegsarily prooeed im two stopst fif-t, conaidaration of
Jegediate mequsures that oan be applied towards short terms ob jeotivenj
and second, lgng_;jug]“ghjjgiilgl. Unfortunately, time and olroumstances
1imit this brief report to considerations of immediate memsuress
Rowever, it is prudent to emphasize that jmmediate moasurasn showed
also lead towards reasonable long range ob jectives, ®so that remmedial

procedures in the lagoon will not always be on a "arash yrogran” baslse

fhere appesr to be three bamio nlternatives measures that

are of immediate odnosrni

1 Permitting Bardawil Laggon to go dry, and reastablishing &
fishery by opening ohannels {nto the Fast and West baains at a later

d-t'i

2a Conmenos dredging now at Boas 1 to saintnin a fishery within
the hest baning thon, gonditions permitiing, return the dredge totthe

Hast basin to open & new channel.

3 Preceds direotly to the Last barrier and dredge through
to the sea with the ob jeotive of dredging the seaward portion during

the coming summsT gonths while the sea 1is calm.

Thess alternatives are 1isted in the order of oartainity of socomplishment )

ie the first ie sont oertsin, the third laast cortain. Consideration of
thens alternatives sust take into considaration the dredging timen

required to paintain minimal ghannels into the lagobtn, ne listed below.

conlT
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= Aseusing a onannel 30U meters wide, } meters deep and 1,950
meters long - the estimated quantity is 1,000,000 eubio usters.
Time required to move thim quantity with the exiating 18" dredge, is

approximutely [ montnm.

BOAZ 11 = (looated adjmceant to the existing Jetty). The guantity
estimate i based on a ohanansl 300 seters wide and 3 weters de®p,

1,800 meters long. The eatimated guantity ia 1,002,000 ocu.m.

Time reguired to move thie guantity with the 18" dredge is approximately

gonthe.

r.l

~ ( Seven—and=a—half kilometres dest of Boas 11)

A proposed ohannal WO zeters wide, } meters deap and 1,400 meters
long has an ostimated guantity of million cublo yards and the estimated

time for drecging would be T montha.

In sstigating tha above dredging ratos consideration 1ims
glven to the faot that pipelines 1in most oases would be much longer than
was originally expected, in faot it ic ewtimated that 1,000 meteras of
shore plpe would be required along with 700 meters of [Moating pipe,
and, although the basioc rate of the dredge bs 500 ou.m. per hour, 1t
is necessary to reduce this to 30 ocu.m. per hour, which was used for
the mbove ocaloulationss Three-nundred cu.m. per bour based on 2V hours
par day es 5,000 cu.m. por day whioh 1im approximately 160,000 ou.m. for
a 26~day month and allowing one month for repairs and shifting the

dredge given an smnnual dredging cajmcity of 14750,00 ou.m.




In addition to supplying more shore snd floating plpe,
the dredger sust be prepared for working on wires. Thia arrangoement
allowes the spuds to be renoved and persits the drede to work im
rough water. Also the ressnt anchor booms will have to Iftm resoved
and a good seaworthy self-propelled anchor barge sust be provided

te handle the anghora.
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