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obtained from the Chief Director, Surveys and Mapping, Mowbray.

The oblique colour aerial photograph inside the back cover was
taken by F. Junor, Natal Parks Board, on 16 February 1985.

NS34/1 23-06-76 (orthophoto)

NS34/2 30-04-37 (12h20)

NS34/3 June/July 1955
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NS34/5 05-05-63 (10h40)

NS34/6 17-06-67 (13h12)

NS34/7 23-06-76 (10h32)

NS34/8 02-08-83 (12h20)

NS34/9 02-08-83 (30-04-37 river course superimposed)

NS34/10 Orthophoto (envelope of mobility, lines of measure-
ment and lateral shift superimposed)

NS34/11 16-02-85 (oblique photograph of the lower reach after
breaching of the sand bar)




BRIEF NOTES FAFA NS34

Location

The Fafa River discharges into the Indian Ocean on the Natal
south coast at 30°27'S, 30°39'20"E. The head of the reach under
review 1s the freeway bridge, 3,75 km from the mouth (Photo-
graph NS34/1).

Hydro Data

The M.A.R. from the catchment area of 231 kmzkis 24,17 x 106m3.
The mean annual precipitation is 920 mm, which gives an average
run-off/precipitation ratio of 11,4 per cent. Of particular
interest to this study is the erratic nature of the run-off.
This 1is quantified by the high coefficients of variation for
monthly run-off (Table NS34/XI), ranging from 55,28 to 230,7 per
cent (V% = 149,3) and by the wide spectrum of annual and monthly
run-off, shown in Figures NS34/2 and 3. Figure NS34/4 shows the
trends in the annual run-off for the period 1921-1975. The
afore-mentioned tables and figures are based upon simulated run-
off data for Tertiary catchments (Middleton et al., 1981).

The Fafa River 1is subject to frequent high monthly run-offs:
major flood flows occurred in March 1925, June 1935, November
1949 and March and April 1976. Numerous lesser flood flows have
occurred, those near the dates of the time slices under review
having occurred in November 1936, October 1954, May 1959 and
March 1963 (Figure NS34/3).

For classification purposes, current and antecedent run-off con-
ditions must be considered for each of the time slices covered
by the aerial photographs. The following important facts emerge
regarding the seven relevant photographs

1:) 1937; Well below-average run-off. Recent run-off well
above average within a wet phase generally. Flood
flows five months previous.




2) 1955; Well below-average run-off. Recent run-off above
average but following a dry phase overall. Flood

flows six months previous.

3) 1959; Well above-average run-off. Recent run-off well
above average, following a wet phase generally.

Flood flows one month previous.

4) 1963; Below-average run-off. Recent run-off above average,

following a dry phase. Flood flows two months prior.

5) 1967; Below-average run-off. Recent run-off below average,
following approximately average conditions. Within a
dry phase generally. No recent flood flows.

6) 1976; Above-average run-off. Recent run-off very high,

following a dry phase generally. Major flood flows
two and three months previously.

7) 1983; Well below-average run-off. Recent run-off well
below average, following a 1long, dry phase. No
recent flood flows.

N.B. Simulated run-off data are not available beyond hydro-year
1975. Therefore, the comments regarding the 1983 time

slice are based upon local ground knowledge.

River Course

The course of the Fafa River for the reach under review is lar-
gely geomorphologically controlled. This 1is particularly the

case in the lower and middle reaches, owing to the steep sides

on the right bank in the lower reach and to a precipitous
stretch on the left bank in the middle reach. The course of the
river, which has a pronounced Z-shape, is therefore well entren-

ched, and consequently the flood plain is extremely narrow.

i —————




From a broad expanse of water near the mouth, the river narrows

fairly uniformly along the extent of the reach. Beyond the
second bend, the river 1s quite narrow and no longer occupies

the greater part of the flood plain area.
Land use
Agriculture

The flood plain of the Fafa River is of limited extent and thus
not conducive to agriculture. However, considerable portions of
the valley sides, as well as the terrain above, have been under
cultivation, mainly sugar cane, at different times. In the
early seventies the cane fields on the left valley side in the

lower part of the reach were replaced by gum plantations.
Structures

The first railway bridge was built across the river in approxi-
mately 1900. It ran diagonally from the mouth on the right bank
to a point approximately 300 m up the 1left bank. It was de-
stroyed in the 1959 floods, although the piers remained until
1976. In 1960, a new railway bridge was built straight across
the mouth (Begg, 1984), involving stabilization of the sand bar

on the left bank. A weir was constructed in 1967 between two

piers of the railway bridge towards’-Ehe' rightmkbank (Begg,
1984). The freeway bridge at the head of the reach was under
construction in 1976.

Urbanization

Urbanization along the Fafa River and the terrain above was
minimal until the 1970's, comprising scattered settlement asso-

ciated with farming and some residential development at the
river mouth.




In the 1970's the development of the Ifafa Marina commenced. It
now occupies the greater portion of the right valley side in the
middle and upper reaches. The natural vegetation and sugar cane
fields have largely been replaced by a luxury caravan park, with

terraced sites for caravans as well as roads and other facili-
ties.

River Mouth

The mouth of the Fafa River is generally blocked by a sand bar
which 1is usually only breached during major floods. After such
events, the mouth closes from theﬂnorth w1th_£hg(growth of the
sand spit 1in a southerliﬁélreoglon, as may be seen in Photo-
graph NS34/3. Further southward migration of the mouth is cur-

tailed by rocks on the right bank. ‘

The river mouth area has been subject to considerable human
interference. The first railway bridge near the mouth resulted
in the river being slightly confined, as well as slightly
obstructed due to the piers. The second brldge, built in 1960,
affects the river mouth more markedly in that it ls constrlcted
as a result of stabilization of the sand bar over a distance of
approximately 100 m on the left bank.

When the bar . is breached, the water levels 1n the lagoon drop

e S T ——— — —

v1rtually to _sea level,' leav1ng the lagoon practlcally empty
(Photograph NS34/11). This 1is the only time that there is
significant tidal exchange, although minor exchanges do occur
due to washover from the sea and movement of sea water through
the sand bar, especially at high tide and with low lagoon levels
(Begg, 1976). Emptying of the lagoon is considered to be most
undesirable from a recreational point of view. On the other
hand, when the mouth is closed the water level behind the sand

bar sometimes rises to the extent that low-1lying developments
are threatened with flooding.




These problems related to maintaining water levels have resulted
in a considerable amount of artificial manipulation of the
mouth. This is done as follows:

- By artificial breaching of the sand bar, to prevent inunda-
tion of low-lying developments (Begg, 1978).

~Z - By artificially increasing the height of the sand bar by
' the construction of sand bunds. This is done to maintain

the water level of the lagoon for recreational purposes.

- By the construction of a weir to facilitate control of the
fe water level of the lagoon and particularly to prevent water
levels rising behind the bar and thereby to reduce the pos-
sibility of breaching. The weir does not, however, prevent
breaching of the bar during major floods. Nevertheless, by
maintaining an artificially low water 1level, higher flood
flows are required to breach the bar. It is probable,
therefore, that fewer breaches occur now than would occur
under natural conditions.

No records of the status of the mouth are available but, accor-
ding to Begg (pers. comm.), the mouth is closed 96 per cent of
the year. The physical characteristics oﬁrtheigéggwﬁiQér‘in
fact suggest';hat the river should have a more estuarine cﬁarac-
ter than it actually displays. The high closure rate thu§ pro-
bably reflects the artificial conditions 'prevailing, and a
higher incidence of opening could be expected uhder natural con-
ditions. (It may be noted that in two of the seven time slices
selected, the mouth is open. As the photographs are generally
taken at more or less the same time of year (in this case,
between the end of April and the beginning of Augqust), or imme-
diately after flooding, these are not representative of the
average status of the mouth. Also, in the 1976 time slice, the
}'open mouth' is actually overflow from the weir, and therefore
not representative of natural conditions).




Siltation

From a sediment production map of South Africa (Rooseboom, 1975)
a sediment yield of 88 150 tons per year is derived for the Fafa
River catchment. This represents a rate of 382 tons/kmz, which,

although high, is slightly below average for Natal rivers.

Bearing in mind that the rate of siltation in the lower reaches
is not steady but is mainly the result of major hydro events,

one should study the changes from two viewpoints.

(a) spatially (area changes over time)

(b) wvertically (aggradation/degradation over time).
(a) Changes in areas of siltation over time

Photographs NS34/2-8 show changes in the river course from
1937-1983. Areal measurements of the flood plain quantify these
changes and the results may be seen in the Abstract
(Table NS34/I). It should be noted that changes in the composi-
tion of the flood plain through time are not only the result of
long-term changes, but are also a reflection of difference in
stage i.e. differing water levels owing to differing mouth con-
ditions (open or closed), as well as current and antecedent
run-off conditions. This is particularly applicable in the case
of the Fafa River as the differences observed do appear to be
largely a function of stage. For example, when the mouth 1is

open the lagoon drains almost completely (Photograph NS34/11).

The change in siltation over time is quantified through compari -
son of siltation areas over time. For the purposes of compari-
son, the siltation area present in the 1937 photograph is taken
as the baseline 'recent' siltation area. This comprises fluvial
sand and silt, as well as swamp areas and constitutes eight per
cent of the flood plain. This 'recent' siltation area is then
compared with siltation areas occurring in each of the later

time slices, also taking into account the changes in vegetated,




cultivated and built-up areas (eg. bridge embankments) which
have occurred at the expense of the 1937 baseline 'recent' sil-
tation areas.

In the case of the Fafa River, virtually the entire lengths of
both banks are densely vegetated with fresh-water mangroves,
forming a fringe of variable width (2-40 m, according to Begg,
1978). This swamp vegetation merges into coastal forest and the
two are generally not distinguishable on the aerial photographs
which means that an arbitrary demarcation 1line has had to be

used to separate areas of siltation from those of coastal
forest.

The recent areas of siltation, with open water areas given

below, may be summarized as percentages of the flood plain area
as follows:

1937 1955 - 1959 1963 1967 1976 : 1983

Recent siltation 8 16 12 7 8 11 10
Open water 59 46 53 59 58 59 58

These figures again clearly reflect the effect of stage on chan-
ges 1n siltation and lagoon size.

Quantitatively, little significant long-term change in siltation
area 1is evident. Nevertheless, the changes that are evident,
although comparatively small, are of importance by virtue of
their nature. For example, an 1increase in siltation area 1is
noticeable at the mouth, particularly on the left bank. This
area 1is now well covered with swamp vegetation, indicating the

increasingly permanent nature of the siltation here.

Further, in the upper reach just downstream of the freeway
bridge, small but significant spatial changes are observed.
These are associated with the downstream progression of the sub-

aerial delta, which 1is discussed more fully in (b) below.




Ef fectively, from the 1976 time slice onwards, the river in this
vicinity changes from that of a narrow but bankfull channel,
bordered by dense swamp vegetation, to a channel with less
clearly defined banks, sand bars with developing vegetation, a
poorly defined river course and altered and/or reduced bank
vegetation. A 600 m stretch of the reach below the bridge was
affected in this way by July 1985, according to a colour aerial
photograph (not shown) taken at that time.

(b) Aggradation/degradation over time

Successive cross-sections at the same site are not available for

the Fafa River and the aggradation can therefore not be quanti-
fied.

In 1973, according to the site plan for the freeway bridge, the
,water level at the bridge site was 3 m above MSL. A borehole
drilled in the river bed showed that sand level was 2,7 m above
MSL and bed rock 0,96 m above MSL. A bed level gradient of
1:1 360 over the last 3,75 km is thus indicated at that time.

Orme (1974) gives a gradient of 2,1 m/km (1:476) over the last
seven kilometres.

In comparlson with the overall rather steep river gradient of

1-72 the above values are idw and demonstrate the rapid checking

of “the rlver upon approachlng the mouth, and the attendant

“decrease in load -carrying capacity of the river.
Although changes cannot be assessed from aerial photographs
directly, some features may be inferred. As mentioned previous-
ly, there are signs of aggradation in the reach, associated with
the downstream prog;gssion of the subaerial delta. The progres-
sion of this delta since 1937 is distinguishable in the photo-
graphs, moving from approximately 60 m upstream of the freeway
bridge (i.e. beyond the head of reach) in 1937 to approximately
80 m below the bridge by 1967. By 1976 the subaerial delta



extended approximately 200 m below the head of reach, and by
1983 to approximately 400 m, which corresponds with the 200 m
loss of lagoon during this period noted by Begg (1984). By July
1985, the delta had extended by another 200 m. Thus the lagoon
size, and thus the estuarine limit of the river (i.e. that point
at which river water becomes impounded through direct or in-
direct action by the sea, as defined for describing the estua-
rine extent of Natal lagoons by Begg, 1976), relative to the
extent of the reach under review, has decreased from +102 per
cent prior to 196}, to 98, 95, 88 and 83 per cent in 1967, 1973?
1983 and 198§‘respectively. T o a C » u

~

)

The indications are that this loss of lagoon size through silta-
tion will continue. The situation may be being aggravated by
human influences such as the artificial manipulation of the
mouth, as discussed previously, as well as the increased silt
supply due to the extensive sugar cane cultivation in the catch-
ment area. This could have important implications, particularly
in view of the location of the Ifafa Marina and its dependence

on an adequate body of water for recreational purposes.

Lateral Stability

For easy visual reference, an envelope of mobility, the lines of
measurement and the lateral shift are superimposed on the ortho-
photo (Photograph NS34/10).

The geomorphological constraints on the Fafa River are reflected
in the lateral stability of the river. The mostly confined
nature of the river does not lend itself to substantial changes
in river course. The reaction of the river to hydrological
changes is mainly seen in the presence or absence of sand bars.
These sand bars are fairly reqular features of the system,
occurring mostly in the same places, again in reaction to the

confined nature of the system, and subject to flushing out
during successive flood flows.
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The lateral displacement as measured from the head of the reach
to the mouth (Figure NS34/1) is fairly irregular and reflects
the constraints on the system. For example, lateral displace-
ment at the bends of the river is particularly low, whereas at
some stations between, it 1is substantially higher. The latter
can be chiefly attributed to the irregular appearance of sand
bars at these points. The average lateral shift of 16,7 m, with
a coefficient of variation of 18,1 per cent is relatively low,
indicating only slightly unstable conditions.

The sinuosity of the whole reach remains fairly constant for the
period under review, with an average of 1,46. The width of the
river varies according to stage, with, for example, the particu-
larly low average river width in the 1955 time slice (a low flow
stage) being due mainly to the extensive sand bars in the lower
half of the reach. The average river width is 84,4 m. No long-

term changes’' are evident.

Over the period of the review, the balance between accumulation
and flushing out of siltation has largely been maintained.
There is nevertheless evidence to suggest that the siltation is
increasing. The system has an inherently high sediment produc-
tion rate which is further pressurized by extensive agricultural
activity in the catchment area. Nevertheless, the dense mangal
fringe along the banks of both the reach under review and the
upstream reaches still affords a considerable degree of protec-
tion to the river in this respect.

A major source of man-made interference, however, is the artifi-
cial manipulation of the mouth, which is subject to artificial
breaching to prevent inundation of low-lying properties and
building up of the sand bar to prevent breaching and so to main-
tain water levels. Further, the weir situated at the mouth
keeps the water level artificially low and thus prevents breach-
ing of the bar as frequently and as extensively as it would
under natural conditions. Major flood flows still breach the

bar, but lesser flows, encountering an artificially low water
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level near the mouth, may not result in breaching of the bar, or
may only cause a minor breach, resulting in 1less effective

scouring processes.

Overall, the Fafa River shows relatively little siltation in its
very lowest reaches but exemplifies “classic®™ 1infilling at
approximately 3 km from the mouth. It has been slightly un-
stable for the period under review (1937-1983).

Details of the classification may be found in Tables NS34/II-
VIII and an abstract of results is given in Table NS34/I.
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ABBREVIATIONS/SYMBOLS/TERMS USED

MAR

LB

NR

Head of reach

Mean annual run-off
Left bank

Right bank
Perimeter
Arithmetic mean
Standard deviation
Coefficient of variation —%—
Mean sea level
River

Downstream
Upstream

Maximum value
Minimum value

No record

An arbitrary control point selected at the
first convenient place u/s of the maximum known
limit of saline penetration/tidal influence
where the R is confined (preferably a bridge eg

to facilitate demarcation of flood plain
areas).
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CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO B DY,

RIVER FAFA , 7 Yoo+

2,5 km from mouth. REF. DEA UTODD

AERIAL PHOTO DATE BJO-4 -~ 37 SCALE |:10 OO0 CATCHMENT AREA

% ESTUARINE, REACH from Freeweuyoridge ,
~
231

WnZ, M.ALR. 24,07 mx106, No. of DAMS M|

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain sbove the Valley

valley Sides (Nmt Well-defined)

Terrain Vagetation Land- use Slumping Vegetation and Land-use Left  Right
mount ainous almost none none v“none coastal dune forest 6o 59 =
wvhilly v'grass scattered cultivation occasional sand ] “
undulating v'sparsely forested (0-25%) v’partly cultiveted frequent trees %
plains moderately forested (25-75%) mainly cultivated grass _22 X3 %
heavily forested (75-100%) v'scattered settlement cultivated SHIO T 2 =
vriverine forest: tributsries partly built-up built-up i } =

urbanized i

Comments

Valley Characteristics

Relation of Channel to

Meaeurements Terraces Valley Bottom
(Vertical)

valley length 2 S0 m  none not applicable

bottom width (@v.) Iys m indefinite not obviously degrading

valley areas 53,1 ha V’fragmentary or aggrading Vfrequently confined
height at hea continuous W partly entrenched

of reach m to MSL entrenched

valley slope 1: aggrading

River Mouth

Characterigtice Meagurements
v opan/ closed right bank breakwater length
YV natural/ ackeeees] left bank Lreakwater length

canalized rock sill level
v“sandy cliffs on left bank: height

v’rocks on right/iedék bank
outer bar
silt plume (fluvial)
suspended sediment (marine)

length stebilized
width

smis/bar: direction of growth Q0]
length of smet/bar 260

— %S

Relation of Channel to Valley
Sides or Resistant Terracee
(Lateral)

Surface Geology

not spplicable (no valley or free) v’bedrock
occasionally confined lacustrine deposits
fluvisl deposits

entrenched aeolisn

Comments
m
m Comments
m to MSL
m to MSL
o
m
m

3

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Channel Description N.B. - Estimate of flow stage:

Pattern Meagurements Islands/Shoals
straight *thalweg 3 53%m none

ginuous *aerial length 2 3L v'occasional
irreqular *ginuosity \, W49 frequent
reqular meanders *open water area 31, § ha split
irregular meanders pecimeter 3242 ™ braided

river X-sections available

bifurcated channel slope

Degree of Obstruction/Constriction for Each

Presence Extent Areal Measurements: % Flood Plain/Valley Crope, Animal Husbandry
none none open water 59 swamp, marsh __ 7 Pt b
indefinite average width _I4$ m sand (marine) (3 cultivated a
fragmentary maximum width U4LS,S m sand, silt (fluvial) 0,5 built-up o9
V/ cont inuous area 5§ l ha trees, bush 2%
grass y
Comments

L O /SRS EONGETERIEIEAN 18 H-

Type of Flow Bar Type

Vabegmant /still wv'hone

v uniform water surface channel side bars
uniform with rapid in reach point bars
irregular channel junction bars
pool and riffle sequence mid-channel bars
turbid diamond bars

diagonal bars
sand waves/large dunes

Comments *whole reach W nased rMmecnders

Position (from head of reach)

" R. obstructed oand conkined

B ULO ™

lake/s channel width X m s = m
lagoon river slope S
river width x U7 m s= 84,2 m
Obst ructions/Constructions
Natural Degree Man-made
vhone none road bridge/s
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps
embankment/s
Comments groynes
canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Banks

v alluvium none
downst ream progression natural levees weak
progregsion and cut-offs Vtock/boulders good

mainly cut-offs

entrenched loop development
irregular lateral activity
avulsion

protected/stabilized
cultivation to
channel edge

left bank

Bank Vegetation

v very strong

tight bank 99

Lateral Stability

stable
wslightly unstable
moderately unstable
unstsble
highly unstable
Comments

100

at 3¢
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CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

rivee  FAFA ,

71004 %

ESTUARINE, REACH from Freeway lbeidat, 3,5 km from mouth.
v 7
AcR1AL PHOTO DATE Jun/Tuly Y355 SCALE 1110 000 CATCHMENT AREA 234 km?, MAR. LY 1T  wIx106, No. of DAMS
~J

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain sbove the Valley

Terrain vegetation

mount ainous almost none

vhilly v'grass
undulat ing v'sparsely forested (0-25%)
plains moderately forested (25-75%)

heavily forested (75-100%)
vriverine forest: tributaries

Valley Charscteristics

Land- useé

none

scattered cultivation

vpartly cultivated
mainly cultivated

valley Sides (Mmt Well-defined)

vscattered settlement

partly built-up
urbanized

Relation of Channel to

Slumping Vegetation and Land-use
v'none coastal dune forest

occasional sand
frequent trees

grass

cultivated

built-up

Comments

NRIO WS Bl

Left  Right

'12 53

R T

K S T
‘ 1

REF. DEA WBOBb
wil

A% 2T AT 30 AR QT

Relation of Channel to Valley

Surface Geology

lacustrine deposits

deposits

Measurements Terraces valley Bottom Sides or Resistant Terraces
{vertical) {Lateral)
valley length 3 S00 m none not applicable not spplicable (no valley or free) ybedrock
bottom width (av.) WS m indefinite not obviously degrading occasionally confined :
valley area 5,1 ha vfragmentary or aggrading wTrequently confined «fluv{a]
height at hea continuous Wpartly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: aggrading Comments
River Mouth
Characteristics Meagurements
vegan/closed right bank breakwater length w
vhatural/ sseeirerel left bank ureakwater length m Comments
canalized rock sill level m to MSL
vsandy cliffs on left bank: height m to MSL
vftocks on right/beét bank spit /bar: direction of growth Q0% °
outer bar length of smdst/bar 3Le ™ ,
silt plume (fluvial) length stabilized m
suspended sediment (marine) width 97 m

Description of Flood Plain

Presence Extent

none none

indefinite average width IS m

fragmentary maximum width 458 m
¥ cont inuous area ha

# ~tortuous meanders

Natural Degree Man-made
v’none none road bridge/s
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps
embankment /s
Comments groynes
canals
drainage furrows
others

<

b

Channel Description N.B. - Estimate of flow stage:

Pattern Meagurements

straight *thalweg 1 500
sinuous *gerial length 2 4L2.%®
irreqular *ginuosity L LS

reqular meanders
irregular meanders

*open water area 7—5,5
perimeter {270

bifurcated
lake/s
lagoon

channel slope
channel width X
river slope
river width x

Obst ruct ions/Constructions

ha

G".S m

FLOOD PLAIN AND CHANNEL FEATURES

Areal Measuremente: % Flood Plain/Valley

open water
sand (marine)

sand, silt (fluvial)

trees, bush

grass

Islands/Shoals

none

wvoccasional
frequent
split
braided

river X-sections available

x)

Crops, Animal Husbandry

L OW/ NEAREEBNESFERM-MEANZHECH

ub swamp, marsh 7
8 cultivated g
9 built-up [
22 —
< T
Comments
Type of Flow Bar Type
vabegment /still none

»uniform water surface

v/ channel side

uniform with rapid in reach « point bars

bars

irregular channel junction bars
pool and riffle sequence v mid-channel bars
turbid diamond bars

Degree of Obstruction/Constriction for Each

diagonal bars
sand waves/large dunes

Comments *whole reach

A NCived  meanders

Position (from head of reach)

R. ohetruckd ond confined

A L20 m

Lateral Channel Activity

Lateral Activity

not detectable valluvium
downstream progression natural levees
progression and cut-offs v’rock/boulders

mainly cut-offs

entrenched loop development
irreqular lateral activity
avulsion

cultivation to
channe] edge

Nature of Banks

protected/stebilized

Bank Vegetation

none
weak
ood
\Zery strong
left bank T %
right ha:1k_‘§ ~

Lateral Stability

steble
¥slightly unstable
moderately unatable
unstable
highly unstuble
Comments
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CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

2

river  FAFA

’

100 + % ESTUARINE, REACH from Freeway bridee
e

3,b km from mouth.

AERIAL PHOTO DATE b-b- 59 SCALE 110 0op  CATCHMENT AREA

=4
30
RIVER VALLEY AND RIVER MOUTH FEATURES

imZ, M.A.R. 24,17

GCeneral Description of the Terrain above the Valley

Terrain Vegetation Land- use

mount ainous almost none none v
v hilly vgrass scattered cultivation

undul at ing Vsparsely forested (0-25%) v'partly cultivated

plaina moderately forested (25-75%) mainly cultivated

heavily forested (75-100%)
vriverine forest: tributaries

wsecattered settlement
partly built-up
urbanized

Yalley Characterijstics

Relation of Channel to

Valley Sides (Mwt Well-defined)

Slumping Vegetation and Land-uee Left  Right
none coastal dune forest 8! 56
occasional sandd 1 [
frequent trees
grass b 12
cultivated [3 a5
built-up ——T—__ faols: L7208
Comments

NRIO WS B

REF. DEA U BSdb
m3x106, No. of DAMS M)

AT 3T 2T a0 AT e

Relation of Channel to Valley

Channel Description N.B. - Estimate of flow stage:
Pattern

g

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 3 500 m none not applicable not applicable (no valley or free) v’bedrock
bottom width (av.) g m jndefinite not obviously degrading occasionally confined lacustrine de;}osits
valley area €% ha \z'ragmentary or aggrading frequently confined vfluvial deposits
height at hea continuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: aggrading Comments
River Mouth
Characteristics Measurements
WODEN/ exndd right bank breakwater length m
vnat ural/ e left bank Lreakwater length m Comments
canalized rock sill level m to MSL
»“sandy cliffs on left bank: height m to MSL
v rocks on right/edk bank spit/mme: direction of growth | o
outer bar length of spit/bee 226496 m
silt plume (fluvial) length stabilized loo_ M
suspended sediment (marine) width L,S m
FPLOOD PLAIN AND CHANNEL FEATURES
Description of flood Plain
Pregence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water 53 swamp, marsh b
indefinite average width NS o sand (marine) - cultivated 4
fragmentary maximun width LG m sand, silt (fluvial) N built-up 0
v cont inuous area T ;7 ha trees, bush 22
grass e e
Comments

EOWENEARSEBNESTERM -MEAN/HIGH

Meagurements Islands/Shoals Type of Flow Bar Type
straight *thalweg 3620 m wmone v skogaenmt /still none
sinuous *gerial length T L57 m occasional vuniform water surface w” channel side bars
irreguiar *ginuosity 1,477 frequent uniform with rapid in resch +’point bars
reqular meanders *open water area 1qg,\ bhas split irregular channel junction bars
irreqular meanders perimeter m braided pool and riffle sequence v’mid-channel bars
Vv tortuous meanders river X-sections available turbid diamond bars
bifurcated channel slope diagonal bars
l lake/s channel width X ] s = m sand waves/large dunes
lagoon river slope
river width x &,% m s=_T100m Comments *whole reach a W incived weanders

Dost ruct ions/Const ructions

¥atural Degree Man-made Degree of Obstruction/Constriction for Each Position (from head of reach)
V'none none road bridge/s
logs minor rail bridge/s R. ocbatruckd and confined 2 520
l boulders major causeway sdabized spit R. obntructd and confined 3 L2060
vegetation weir/dam i N
fish traps
embankment/s
Comments groynes
canals
I drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Banke

v'alluvium

Bank Vegetation
/no( detectable

none
downstream progression natural levees weak
progression and cut-offs v’ rock/boulders qood

mainly cut-offs protected/stabilized vvery strong
entrenched loop development cultivation to left bank QO

L4
el
irreqular lateral activity =

channel edge
avulsion

tight bank_ R0

Lateral Stability

stable
w8lightly unstable
moderately unstable
unstable
highly unstable
Comments




TABLE NS 3\4[73

RIVER FAFA

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

, 7 10¢+ % ESTUARINE,

AERIAL PHOTOD DATE

5-5-6%

REACH from #"M br.dqt

km from mouth.

3,5

SCALE 1 10 000 CATCHMENT AREA

23)

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain sbove the Valley

Valley Characteristics

Measurements

valley length 38500 m
bottom width (av.
valley areas

of reach
valley slope

m to MSL

13

River Mouth
Characterigtics

v e/ C losed

Vnat ural/ sedeswe |
canalized

y'sandy

v’rocks on right/ et bank
outer bar
silt plume (fluvial)
suspended sediment (marine)

Description of Flood Plain

m
53“ ) ha vfragmentary
height at hea cont inuous

Relation of Channel teo

Terracas Valley Bottom
(Vertical)
none not applicable

Valley Sides (Mmt Well-defined)

NRIO NS By

REF .

Terrain Vegetation Land- use Slumping Vegetation and Land-use Left Right
mount ainous almost none none v none coastal dune forest U 52 %
v hilly vgrass scattered cultivation occasional sand [ [} =
undulat ing Vsparsely forested (0-25%) v partly cultivated frequent trees -2 %
plains moderately forested (25- 75") mainly cultivated grass o 25 =
heavily forested (75-100%) v’'scattered settlement cultivated 21 =
vriverine forest: tributsries partly built-up built-up 2 i %

urbanized c
omments

DEA u?osh
Tln?, M.A.R. 24,77 m3x106, No. of DAMS m\

Relation of Channel to Valley
Sides or Resiatant Terraces
(Lateral)

Surface Geolegy

not spplicable (no valley or free) vbedrock

indefinite not obviously degrading occasionally confined lacustrine deposits
or aggrading vfrequently confined v/ fluvial deposits
v'partly entrenched entrenched aealian
entrenched
Bggrading Comments
Meagurement8
right bank breakwater length m
left bank Lreakwater length m Comments
rock sill level m to MSL
cliffs on left bank: height m to MSL
sp+b/bar: direction of growth 203 ©
length of s+ /bar 2930 ™ ,
length stabilized TY- N

width

53,8 m

PLOOD PLAIN AND CHANNEL FEATURES

bifurcated
lake/s
lagoon

channel siope
channel width X m 3
river slope

river width x

m

Presence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water swamp, marsh 2

indefinite aversge width |} m sand (marine) b cultivated 3

fragmentary maximum width 5 m sand, silt (fluvial) built-up [}
vfont inuous area ha trees, bush 2%

grass 1
Comment s
below

Channel Description N.B. - Estimate of flow stage: EBW/NEAR-LONG-TERM MEAN/MEEH

Pattern Meagurements Islands/Shoals Type of Flow Bar Type

straight *thalweg 3 5285 m  vhone oy abogaent /still v’none

sinuous *gerial length 2 LOR M occasional wvuniform water surface channel side bars
irreqular *sinuosity Yl frequent uniform with rapid in resch point bars

reqular meanders *open water area _3) %2 ha split irregular channel junction bars
irregular meanders perimeter _ .m braided pool and riffle sequence mid-channel bars

s Vtortuous meanders river X-sections availsble turbid diamond bars

diagonal bars
sand waves/large dunes

Obst ruct ions/Const ructions

Natural Degree
v'none none

logs minor

boulders major

vegetation

Comments

Lateral Channel Activity

Lateral Activity

v not detectable
downstream progression
progression and cut-offs
mainly cut-offs
entrenched loop development
irreqular lateral activity
avulsion

80,5 m

Man-made

roed bridge/s

Degrea of Obstruction/Constriction for Each

Comments *whole reach akw

incised meanders

rail bridge/s Lm;c&) R. cpnc.r\‘d end oborriced 1 L2.S
Sausswey raijbry . >y ohatrucied 2 525
mtiefict ﬁbuﬂ-ud bhec

fish traps

embankment /s

groynes

canals

drainage furrows

others

Nature of Banke Bank Vegetation

v alluvium none
natural levees weak
v“rock/boulders qood
protected/stabilized very strong
cultivation to left bank OO

channel edge

right bank Qg

e e

Lateral Stability

stable
slightly unstable
moderately unstable
unstable
highly ucstable
Comments

Pogition (from head of reach)
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CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NS 3y

RIVER FAFA '
17-6-061

AERIAL PHOTO DATE SCALE 110 00 CATCHMENT AREA

? 9R°. ESTUARINE, REACH from free L

RIVER VALLEY AND RIVER MOUTH FEATURES

Terrain Vegetation Land- use
mount ainous almost none none

vhilly v grass gcattered cultivat
undulat ing sparsely forested (0-25%) v'partly cultivated
plains vmoderately forested (25-75%) mainly cultivated

General Description of the Terrain above the Valley

heavily forested (75-100%)
v'riverine forest: tributaries partly built-up

urbenized

Valley Characteristics

Relation of Channel to

v scattered settlement

y 2,5 km from mouth. REF. DEA UROC3D
231 in2, M.A.R. 24,07 m3x106, No. of DAMS wny
Valley Sides (Not Well-defined)

Slumping Vegetation and Land-use Left Right
¥ none coastal dune forest _317 54 =
ion occasional sand 2 \ b4
frequent trees %
grass 2 2 k4
cultivated 24 ~
built-up 1 \ 1

Comments

Relation of Channel to Valley

Measurements Terraces Valley Bottom Sides or Resistant Terracese Surface Geology
(Vertical) (Lateral)
valley length OO m none not applicable not applicable (no valley or free) bedrock
bottom width (;’33_5'__“§ m  indefinite not abviously degrading occasionally confined lacustrine deposits
valley area 3 ha vfragmentary or sggrading v’ frequently confined \/fluvj‘al deposits
height at hea continuous Vpartly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: aggrading Comments
River Mouth
Characteristice Measuremegnts
Vv epan/closed right bank breskwater length m
Vv natural/estifiodal left bank Lreakwater length m Comments
canalized rock sill level m to MSL
v sandy cliffs on left bank: height m to MSL
¥ rocks on right/+efk bank spit /bar: direction of growth 20685 ©
outer bar length of epit/bar 3G m
silt plume (fluvial) length stabilized 160 M
suspended sediment (marine) width g m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

N

Presence Extent Areal Measurements: % Flood Plain/Valley Crope, Animal Husbandry
none nane open water 58 swamp, marsh 1
indefinite aversge width _Jyg m sand (marine) ; cultivated Y
fragmentary maximum width LS5 m sand, silt (fluvial) \ built-up ]
y'cont inuous area ha trees, bush
Siias grass . T
Comments
below
Channel Description N.B. - Estimate of flow stage: =8w/HEAR™ LONG-TERM MEAN/ ki8N
Pattern Meagurements Islandg/Shoals Type of Flow Bar Type
straight *thalweg 2 508 m v¥none Vv~ akageewt /still vnone
sinuous *gerial length 2 4,277 m occasional v~uniform water surface channel side bars
irregular *sinuosity Lyl frequent uniform with rapid in reach point bars
reqular mesnders *open water area 30,9 ha split irregular channel junction bars
irregular meanders perimeter 793¢ m braided pool and riffle sequence mid-channel bars
#a v/ tortuous meanders river X-sections available turbid diamond bars

bifurcated

channel slope diagonal bars
l lake/s channel width X m s = m sand waves/large dunes
lagoon river slope T A
river width x 26,9 m s = 7‘,5 m Comments *whole reach Wk iAcised wieanders
l Obst ructions/Constructions
Natural Degree Man-made Degree of Obstruction/Constriction for Each Position (from head of reach)
v'hone none road bridge/s
logs minor rail bridge/s { piers) R, obstruclked and wnfined 2 LIS nn
l boulders major esuseway rail bridae ¥ gloloilized bar R. poshrisicd and confi nech 2 %0
vegetation weir/dam < bl s
fish traps
embankment/s
Comments groynes
canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity

Vv 'not detectsble

downstream progression
progression and cut-offs
mainly cut-offs

entrenched loop development
irreqular lateral activity
avulsion

Nature of Banks Bank Vegetation Lateral Stability

“alluvium

none stable

natural levees weak w5lightly unstable
v rock/boulders good moderately unstable

protected/stsbilized v very strong unstable

cultivation to left bank /9 highly unstable

At e

channel edge Comments

right bank_ 95




TABLE S 3L /T

9% % ESTUARINE, REACH from Free
SCALE ' 10 0o@ CATCHMENT AREA

RIVER FEAFA

AERTAL PHOTO DATE 2% - (p- 724
(orihe phote seres)

RIVER VALLEY AND RIVER

CLASSiF ICATION OF THE LOWER REACHES OF NATAL RIVERS

General Description of the Terrain above the Valley
Land- use

Terrain Vegetation

mount ainous almost none none

v hilly vgrass scattered cultivation
undulat ing sparsely forested (0-25%) v partly cultivated
plains vmoderately forested (25-75%) mainly cultivated

v scattered settlement
partly built-up
urbanized

heavily forested (75-100%)
vriverine forest: tributaries

valley Characteristics

Relation of Channel to

Measurements Terraces Valley Bottom
(Verticall (
valley length SO0 m none not epplicable n
bottom width (av.) IgS m  indefinite not obviously degrading o
valley area 53,1 ha A ragmentary or aggrading v'f
height at hea continuous ‘/partly entrenched e
of reach & S m to MSL entrenched
valley slope 1: 1350 aggrading
River Mouth
Characteristics Measurements
v open/ edmmsed right bank breakwater length
vnatural/ estifieiel left bank Lreakwater length
canalized rock sill level
w'sandy cliffs on left bank: height
vrocks on right/+eft bank spit/ber: direction of growth 207
outer bar length of spit/ber 39S
silt plume (fluvial) length stabilized \O6
suspended sediment (marine) width 27,5

NRIO ND 3y
be , 3,75 km from mouth. REF. DEA UBOCDL
22)  mZ, M.A.R. 24,07 m3x106, No. of DAMS Aol

MOUTH FEATURES
valley Sides (wmk Well-defined)
Slumping Vegetation and Land-uss Left Right
¥ none coastal dune forest 52 | Py B
occesional sand 4
frequent trees b4
grass 18 Hd
cultivated k3 b4
built-up = PLEE
Comments

Relation of Channel to Valley
Sides or Resistant Terraces

Surface Geology
Lateral)

ot applicable (no valley or free) v bedrock

ccasionally confined lacustrine deposits
requently confined wfluvial deposits
ntrenched aseolian
Comments
m
m Comments
m to MSL
m to MSL
0
m
m
m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Huebandry
none none open water 59 swamp, marsh &
indefinite average width W& m sand (marine) cultivated oS
fragmentary maximum width ?SS m sand, silt (fluvial) 4§ built-up -
w continuous area _I‘_S_ ha trees, bush A7 -
grass SR v e
Comments
AN N LA 1Y)
Channel Description N.B. - Estimate of flow stage: IEwikEeR LONG-TERH{H{AN/M‘
Pattern Measurements Islands/Shoals Type of Flow Bar Type
straight *thalweg 2378 m none Vatagaent/still none
sinuous *gerial length 2 L0323 ™ occasional +~yniform water surface ychannel side bars
irregular *ginuosity Lyy frequent uniform with rapid in reach wpoint bars
reqular meanders *open water area 38,6 he split irreqular channel junction bars
irregular meanders perimeter gO8% ™M vbraided ¥ pool and riffle sequence wmid-channel bars
& VY tortuous meanders river X-sections available turbid diemond bars
bifurcated channel slope diagonal bars
lake/s channel width X m s = m sand waves/large dunes
lagooa river slope y
river width x 90,9 m s = Y3,/ m Comments *whole reach & ncined mecnderd

Obst ruct ions/Constructions

W 5% i vpper fecach

.Vatuml‘ _________ Degree Man-made Degrea of Obstruction/Constriction for Each Position (from head of reach)
¥ nane none roed bridge/s (under constru chon) R. obstrucked [o)
l logs minor rail bridge/+ stabilined gpit R. confined and glostrusired 3 1eo
boulders major causeway )
vegetat ion weir/dam x Artibiciad rfj‘ﬂiﬁ@;", é Y O x 7008
fish traps ]
embankment /s
Comments groynes
l canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Bankse

vhot detectable Vvalluvium none
domnstream progression natural levees weak
progression and cut-offs v rock/boulders good

mainly cut-offs protected/stabilized vvery strong
entrenched loop development cultivation to left bank 9

irreqular lateral activity
avulsion

channel edge

Bank Vegetation

cight bank_ {3

Lateral Stability

stable
v78lightly unstable
moderately unstable
unstable
highly unstable
Comments

T ae
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w CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO NS 3BYy
aiver  FAFA ., ? Q8 % ESTUARINE, REACH from &‘mewc_,; br’,ée., %l km from mouth. REF. DEA UBO3DL
AERIAL PHOTQ DATE 2-8- 8% SCALE 310 000 CATCHMENT AREA 23\ m?, M.A.R. 24,17 m3x106, No. of DAMS M)
RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain above the Valley Valley Sides (hmt Well-defined)
Terrain Vagetation Land- use Sluwnping Vegetation and Land-use Left Right
mount ainous almost none none v none coastal dune forest 13 ZZ *
v'hilly v grass scattered cultivation occasional sand . - k3
undulat ing sparsely forested (0-25%) vwpartly cultivated frequent trees 1o k9
plains V' moderately forested (25-75%) mainly cultivated grass Vad %
heavily forested (75-100%) v'scattered settlement cultivated V2 %
v riverine forest: tributaries partly built-up built-up 12 &E %
I urbanized Comment s
valley Charascteristics
Relation of Channel to Relation of Channel to Valley
Measuremente Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
{vertical) {Lateral)
valley length 3 500 m none not applicsble not applicable {(no valley or free) vbedrock ;
bottom width (av.) ys ™ indefinite not obviously degrading occasionally confined lacugtrine depos)ts
valley area 5%,] hawvfragmentary or aggrading »”frequently confined .,fluvx'a] deposits
height at hea continuous Vpartly entrenched entrenched seolien
of reach m to MSL entrenched
valley slope 1: aggrading Comments
River Mouth
1 Characteristice Meagurements
| v apea/closed right bank breakwater length m
v’ natural/eseifietsl left bank Lreakwater length m Comments
canalized rock sill level m to MSL
v’ sardy cliffs on left bank: height m to MSL
v rocks on right/+eft bank eptt/bar: direction of growth_ 0] o
outer bar length of sp#t/bar 379 m
silt plume (fluvial) length stabilized o m
l suspended sediment (marine) width 58,8 m
PLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
l Presence Exztent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water 5% swamp, marsh 9
indefinite average width WS m sand (marine) & cultivated 0,5
fragmentary maximum width ‘—"SS m ssnd, silt (fluvial) 9 built-up 9
¥ cont invous area 5% ha trees, bush B
grass Tt
Comments
I Channel Description N.B. - Estimate of flow stage: L OW/ #ESmveS @i e s I
Pattern Measurements Ielands/Shoals Type of Flow Bar Type
straight *thalweg 3586 none ~—atsgrmamt/still none
sinuous *gerial length 2 ya9 » occasional vuniform water surface v'channel side bars
irregular *ginuosity 1, b frequent uniform with rapid in reach +point bars
reqular meanders *open water area _ R0 & ha split irregular channel junction bars
irregular meanders perimeter EORZ m vbraided A pool and riffle sequence vmid-channel bars
¥¥ tortuous meanders river X-sections available turbid diamond bars
bifurcated channel slope diagonal bars
lake/s channel width X m s = m sand waves/large dunes
lagoon river slope
river width x 84,7 m s=_787m Comments *whole reach ¥ _indised neanders
WA A | 2% 1 wupPec ceadkh
Obst ruct ions/Constructions
Fatural Degree Man-made Degree of Obetruction/Constriction for Each Position (from head of reach)

vhane none roed bridge/s R. obstructed (=]
logs minor rail bridge/d¢ stabized bor B. con¥ingd + ohgfrucked 2 100
boulders major causeway

vegetat ion weir/dem Arvlicic) seauledon of wrouks 2 100
fish traps Q 8]

embankment/s

Comments groynes
canals

drainage furrows
others

Lateral Chennel Activity

Lateral Activity Nature of Banks Bank Vegetation Lateral Stability
v'not detectable valluvium none stable

downstream progression natural levees weak yBlightly unstable

progression snd cut-offs wrock/boulders good moderately unstable

mainly cut-offs protected/stabilized v’very strong unstable

entrenched loop development cultivation to left bank IG5 highly unstable

irreqular lateral activity channel edge right bank &7 % Comments
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