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The lake mass balance model has now been developed to the
stage where simulations arc QuLTlcian]y representative of
protctype behavionr to warrant comparative analyses .f the
various schemes aimed at improving lake salinity ccaditions.
Figures (1) and (2) demonstrate the degree of correspondence
wetween salinities and water levels as measured in the leke
and those predicted by the model.

I. GENERAL TINFORMATION

(a) Stable lake levels, volumes and surface areas under
various conditions. ('Stable' refers to the lake
water level at which no in- or outflcw occurs via the

narrows bthrough tidal influence).,

surface arca volume _ Reduced level

Condision mw’?iﬁ"d_ El}vL_J“_m m
Narrows undredged e Lo 351 4,05
Naorows dredged 322 308 $.95
lLake with the whol of False Ray filled in:
Larrows undredged 268 278 i
Narrows dredged 267 243 LY .

(b) Mean monthly catchment runoff into the lake (frcm all

the rivers and the eastern shores)
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(a) Virgin runoff and undredged NarTowW3.

1 C. S K T =
Long-term mean lake salinity = 12.1 ppt (parts per
NS ! £ 1 . R A o i ~ 41
thousand). The frequency distrivution of the monthly
. R E P £ 2N e 45 eour ale) alg
salinities is shown on 11gure L2/ The figure reveais

LT 4~ % 1.7 ¥ N - o a ~ \,71
that, ~n the averageé, salinity is below 10 parts per

ey omdsenan 6 months ofibhe Jear.
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To complete the picture of salinity in tﬁé lak= the
severity and frequency of occurrcnce of high salinities
of varioua durations must be detoecmined, To simplify
sne ousline of Lhe comparative annlyses that follow
only one duration, viz. 6 months, aund vwo average
frequencies of occurrence, viz. cnce every 2 years and
once every 20 years, are considered. The followirg
shorthand notations have been 2dopted:

Sp = average salinity during a 6-moanth period occurring,
on the average, once every 2 years. (i.e. Normal
dry conditions).

820: as above exceplt that the event occurs, on the
average, once cvery 20 yearus. (i.e. Severe

droupsht conditions).

For the above case 52-: 12 ppt Oog = 27 ppt.

As these conditions closely resemble what was once the

twormal? lake behaviour, the complete frequency dura--

Lion analysts ot lake anlinitics has been included in

Lhiig report and is Lo be found on figure (6). The

inf luence of the Untolowt hag nol: vcb becn incluicd

in Lhe lake wodel. Ag @ result Lhie salinities shown
on Fipure (G) are probably sliphtly more scvere than
the aclbual normal values., Neverchcless the figure
should provide botanists and zoolosists with some
Liaois Cfor csbimaling v bandard ! frdqucncy~duration
curves of lake salinity. To pe deened reasonably
successful, any remedial scheme that may pe finally
adopted would, on simule .on, have bto generate a leke

salinity histery conforning to this standaxrd.

(b) Affected runoff and undredged Narrows.

Long~term mean lake gulinity = 18.0 ppthe.

]

S, = 18 ppt; increaée due to runoff decrease 6 ppb
B 53 D tf, " 1" " u i . 16 pp-'(; .
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Analysis reveals that during Adrought periods the lake
wibor levels would be decreannd by aboub 3 cm. (This

value gains sipnificonce when one realises that tho

cvornape depth of the 1ake ic only of the order of 1CO cin) e
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The erage lake level would be decreased through

owering of the stable lake level. During drought
periods, however, the lake levels are improved by about
12 cm. This effect however dces not lead to decreased
linity values as the total salt content of a lake
ssociated with a dredged estuary is hi gher than that
when the estuary is not dredged.

‘

Condition (c) above corresponds to that of the lake
as at present. In the following sections wvarious
remedial measures are evaluated:

11

Mkuze swamp bypass canal. (Capacity either 200 cusec

‘i 1 L o on oA a2 A
or 400 cusee - Cipures for the latter size are bracketed

'.v(.‘l(r'z'}) e

Long~Lorm moan. lake galinity = 20.35 (19.9) ppt.
30, At f20) . ppb o ImpeeNoment. = 27(3) pph
i = 510 (54) ppt; X = 4 (4) ppt.

Mers is no significant change in the lake levels.

\./

Mheso diversion canals would reduce the average supply
of Mkuzo water to Lhe swump by 24% (31%). The effect
of Lho nlbarcd time—-flow sequence into the swamp 18
dyflficult to Judpgo n t Lhis stage us uvhe 3toragEo

1 o 5 5 A " IR =3 X 3o 5 Yom i .
capncity of the swamp 18 not yeu Known..

s

Seawater pumping schemes.

Fump capacities of 20 and 5C mjll,ma/uonth operating
under various rules were considered. Although the
schemes investigated had not been optimized (to secure
lowest salinities for given pump capacity) the results

o : s BORE g
do indicate the general effects of this type of scheme.
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o, Lo mean ake nadlinitdes varied from 21 to 18 ppb.
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(5)

Figure (4) indicates that while this type of scheme
is effective in decrcasing severs drought salinity
in the lake (also shown by Lhe Sp and Spg figure
avave), ib doos so al Lhe cxpense of slightly in-
creasing the values of the above-average salinities
that have a higher frequency. Lake water levels
during drought periods would be inproved by as mrch
as 10 cm.

Reduction in size of lake.

Two alternative schemes were investigated. Tre first
was merely a 10% rzeduction in s.uoface area, keeping
the volume unchanged. The second (salinity valves

and levels a.e bracketed below) -was abandonment of
Paloe Bay as part of the system, i.e, a more extrcme
vorsion ol the Iirst measure,. (The latter scheme has
an addiLional advantago, viz. that the abandoned portion
b oo hilggher avermpge net evaporasion thaa the rast of
Lhe Tako = GO0 mm i (‘})IH})IlI‘f‘(l Lo 420 mm). Tho peneral
atm of Lhin Lype of nchoeme in Lo approach the original
cabto of nvornpga sonnnl inflow bto loke volume.
l«)n(.";-'l,(‘l‘ll] meying 1 ale H:lHl'\il)_y L 18,3 (l,';o'?) ppt"

e = 19 (17) ppb

= Lo (MA)Y ppb.

"o

The wober Toveln i Lhe daka duringb dproupht pertod

wou b he Tapraved by ot 4 oem (0 em).

Lock systems.

The basic aim would be to retain some of the flood
waters and to reduce tr.  influx of sca water to the
1ake by means of gates in the Narrows. geveral model
Tuns Were executed under various gate operating rL}les°
as, for section (e) above, optimization has not yet
bcén effected. The 1esults do, however, indicate the

nagnitude of the improvements to be expecteds

por onoparkicnloar aperating rule (nee figure (5)) the
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(h)

(1)

Puring drought years lake levels vere decreased by
abeut 20 cem, (This results frem cutting down the
amount of sea watep entering the system),

It must pe emphasized, however, that the gates had
to be kept closed for about 50% of the time,

Water frop the Fongola,

Model rung %o test the effect of Supplying additional
fresh water have not yet been exXecuted. The order of
magniscude of the additional volume of fresh waten
required can be gauged, however, ’rom-the fact that
there is a deficit of gy piqq .3 Per anrum (28 500
mnorgen feet) Tesulting from waten usage in the
catchment, fThig figure ig considerably lowep than
the 49 opp morgen feet arrived at in the Commission’s
Teport, fTheirp figure'was based on attempts to keep
the average lake salinity bolow 55 ppt;  this en-
deavour however would be tantamount to an improvement
on 'noimal! lake behaviour, An average annual Supply
of 74 miii,p3 would merely offset the effect of re-
duced catchment ruwoff,

This type of scheme is inp effect comparable with the
virgin runoff/dredged Narrows case; figures for the
latter are given below:

Long--term average lake salinity = 16,6 ppt.

Sy, =18 ppt

820 = 45 ppt,

Change in Jake lcvels v Ting drought bPeriods would
not bhe significant,

Diversion of the Umfolozji,

Model runs for this measure have not yet been
attempteq, The effects, however, would obviously be
advantegeous, Determination of the optimunp pPosition
at which thesge waters should enter the lake system
involves detailed studies of water and salg circula-
tion within the lake ang estuary; +the brogrammes
require further development before any meaningful
results can be obtained,
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condition at the Lake are basi~-

'\,’33(:71‘5

1. cduction of »iver runoff into the Lake and
2. dredging of the Narrows,
gradual silting up of the lake has also had a deletecrilous
effect. To regain the former Lta’ance of the force. of
nature orne has to reverse the effects of the two main
proce: cS,
8 Yar as point 1) is concerned one saould think in terms
ot a 11ler lake rather than of importing additional
ipplies of fresh water. There are two very good reasons
for-dthig:
i L.th increased demands on our water resources
the value will rise
1 1 * o | - g s - . 2 1 . = I -
Jvl.> L0n 1ncreased upsuil xm utilization the guaenti-
ties to be i,n‘]i»OTj‘(,C'd Wil nerease .
fo retain the advantages of easy access that have resulted
from dredging the Narrows (point (2)) one should contemplate

construction of a fl
gognstriction.

LV. URTHER RESEARC

1§ A tvdy of deta

within the lake

'1“) :)(1‘(}1 L f o

the validity of

results outline

2e . study of silt
1 saged.

o A more detailed

evaluate its st

wttenuate flood
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ow control deviee such as a controlled

is in hand. An important aspect of
iated with this study will be checking

the mass balance model from which the
d above have emerged.

movements within the system is en-
study of the Mkuze swamp in order to
orage capacity and its ability to

lco needed.
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