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BRIEF NOTES MTWALUME NS 32

Location
The Mtwalume River discharges into the Indian Ocean on the Natal South
coast at 30°29'S, 30°38'E, and the 4 km reach under review extends from

the old national road bridge to the mouth (see map inside back cover).

Hydro data

The M.A.R. from a catchment area of 565,0 km? is 71,7 x 10%m 3. of
particular interest to this study is the nature of the run-off which
is very erratic. This is quantified by the very high coefficient of
variation (VZ) for monthly run-off given in Table NS. 32/%. The wide
spectrum of annual and monthly flows is clearly seen in Figures NS32/3
and 4. Figure NS32/5 shows the trends in the annual run-off for the

period 1921 - 75.

Major floods occurred in April 1856, October 1917, March 1925, May 1959
and March 1976. The flood of the 17th May 1959 caused great damage

and considerable siltation. Ten of the 21 spans of the old steel railway
bridge were destroyed and the northern approach embankment was scoured
away (Meineke, 1960 and Photo NS32/4). Orme (1974) estimated the 1959
flood level at the bridge to be +5m to MSL with a maximum scour depth to
-12 m MSL.

For classification purposes, consideration must be given as to when the
photographs were taken with regard to run-off. The following facts

emerge regarding the six photographs studied and antecedent run-off

conditions :

(1) 30-4-1937 : below-average run—off for 3 months previous. 4th and
Sth month previous well above average.

(II) Jun/July '55: above—average run-off following a wet phase.

(II1) 23-5-1959 : above—average run-off following a major flood

17th May 1959, Prior to flood, 1l months of

below—average run-off.




(1Iv) 6-6-1967 : below-average run-off following 2 months of above-
-average run—off : generally within a dry phase.

(V) 17-6-1969: near—average run—off within a dry phase.

(VI) 6-7-1976 : above-average run-off following a 5 month period of

major flooding.

River mouth
Orme (1974) states that the mouth is commonly closed with littoral drift
from the north. Most of the available aerial photographs, however, show

the mouth to be open and therefore the 1969 photograph has been included,

although very close in time to the 1967 photo, as an example of closed
mouth conditions. The mouth position is variable for a variety of complex
reasons. There is a basic pattern of the river discharging into the sea
in a southerly position against rocks on the right bank during the dry

winter seasons and dry phases. This was particularly common pre—1940

(Begg, 1978).

The dominant wave direction in the area is from the southerly sector.

As a result the net longshore tranmsport direction is from south to north
along the coast. This generalization does not hold in the vicinity of
rocky promontories, headlands and coastal structures. In the lee of
such features reversal of the normal pattern occurs due to longshore
variations in the wave set-up. (wave set—up = difference between the
actual water level inside the breaker zone and the still-water level).
This leads to spit growth in the reverse direction which is frequently
misinterpreted as meaning that the longshore drift is in the reverse
direction. The headland south of the Mtwalume mouth serves as such a
barrier for waves from the extreme southerly sector and accounts for the

common southerly-extending spit.

During floods, the river adopts a more direct, northerly course to the
sea and following major floods, a northerly-extending spit develops.
This was particularly marked following the major May 1959 and March

1976 floods. Large amounts of fluvial-supplied off-shore sediment




are necessary for this spit growth. (Van Heerden, 1976).

The position is complicated further by human influences. Farming mal=
practices since the turn of the century (accelerated since the late 1930's)
have caused aggradation. As a result, a lesser flood discharge than
formerly can seemingly cause the breaching of the spit. The natural
tendency for the Mtwalume to meander and flow against the higher ground
along the left bank near the mouth has been strengthened by bridge
building at the turn of the century, in 1961 and 1974. Embankments for
the bridges on the right bank have confined the river to a more northerly
course. The embankments and pier alignments of the new railway (1961)
and freeway (1974) bridges which are close to the sea, also favour a more
northerly position of the mouth, although the 1978 situation shows the

mouth in the extreme south (see Figure NS32/2).

Prolonged dry spells will probably be required in present circumstances
for the mouth to revert to its most southerly position against the rocks.
The influence of mechanical breaching of the spit/bar should be noted,
although it cannot be assessed as the frequency and positions are not
known. Various mouth positions, bridges and embankments from 1937 to

1978 are shown in Figure NS32/2.

Land-use

Approximately 507 of the valley sides are under sugar cane. Cultivation

on the flood plain increased from 23% to 837 between 1937 and 1955.
Thereafter the figures appearing in the abstract (Table NS32/1) belie

the true position as considerable areas under cultivation were covered

with silt by the 1959 and 1976 floods and reclamation of land for agriculture
was slow in the 1960s. Sometimes cultivation is to the channel edge.

The remaining flood plain area is covered with bush/trees or swamps.

The old national road (NR) bridge lies at the head of the reach and

confines the flow. The old steel railway bridge with its embankments
restricted the flow as also do the new railway and freeway bridges with

their embankments across the flood plain.




Stltation

Until the 1930s the river was estuarine up to the old NR bridge and
near the old railway bridge the river was 6 m deep. At present the
estuarine reach has been reduced to 257 of its previous length and the
maximum depth is now unlikely to be more than 1,5 m (Begg, 1978).

This marked aggradation is probably related to the expansion in sugar
cane cultivation (late 1930s especially) in the whole catchment as
well as the reach. Silt deposition near the bridge embankments can
be seen in all photographs NS32/1 - 7 as well as in Figure NS32/2.
Vast quantities of silt were transported by the major floods of 1959
and 1976 - particularly the 1959 flood which occurred after a long

dry spell. Areas of the flood plain covered by silt, following these
floods, may be seen in Photographs NS32/1, 4 and 7. For the lower
reaches near the mouth, shown in Figure NS32/2, the following Table

shows the increase in silt area following the two major floods:

Date | 30-4-37 | Jun/Jul'55| 23-5-59 | 6-6-59 | 17-6-67 | 23-6-69 | 6-7-76

Silt area
(ha) | 20,1 21,0 28,9 22,6 15,8 15,28 27,1

The dramatic reduction in silt area after the 1959 and before the
1976 flood can be attributed to the removal of the old railway line

which exposed the silt area D to erosion.

Silt area "A" (Figure NS32/2) extended after the May 1959 flood to
incorporate an island area - resulting in a larger build-up of silt
behind the railway embankment. Silt area "B'" remained fairly constant

for the period 1937 - 1969. After the March 1976 flood, siltation

extended to area '"C",

Stability

The river flows along a deeply incised meander for the upper part of
the reach under review and the flood plain is fairly narrow. The
upper part of the reach has been fairly stable but the lower part

(from section 7) has shifted laterally to a marked degree during the

period 1937 - 1976 (Photo NS32/1). There is a high average displacement




of 138,5 m with a high average coefficient of variation of 387 (Table

NS 32/IX) Thalweg displacement is shown in Figure NS32/1 and even allowing
for the marked influence of the migration of the mouth, the lateral
displacement is considerable. Changes in river widths and open water
areas chiefly reflect the influence of major floods, and changes in
sinuosity are largely a result of varying mouth conditions and positions.

The reduction in estuarine length shows aggradation (vertical instability).

The Mtwalume has been unstable for the period under review.




ABBREVIATIONS/SYMBOLS USED IN THE TABLES

M.A.R. Mean annual run-off

L.B. Left bank

R.B. Right bank

P Perimeter

" Arithmetic mean

s Standard deviation

\Y Coefficient of variation —%—
X

MSL Mean sea level

R River

d/s Downstream

Maximum value
Minimum value

N.R. No record
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TABLE NS 32/ﬁI

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRio NS 22
RIVER [T THeualin e » 100 % ESTUARINE, REACH from R bu({qg to nuulih » _4  xm from mouth. REF. DEA
AERIAL PHOTO DATE 30-4-37 scate | - 10 OO0 CATCHMENT AREA 565,0 km?, M.A.R. 7/, 7%  w'xI0°, No. of DAMS ||
RIVER VALLEY AND RIVER MOUTH FEATURES
Ceneral Description of the Terrain above the Valley Valley Sides (¥e¢ Well-defined)
Terratn Vegetation Land-Use Slwnping Vegetation and Land-Use Left  #i:lit
mountainous almost nome none V/none none
vhilly grass scattered cultivation occasional grass ) Pe o e
undulating /sparsely forested (0-25%) partly cultivated frequent tree? {0 25 2
plains moderately forested (25-75%) Vvimainly cultivated cultivated &0 75 %
heavily forested (75-100%) vscattered settlement built-up s e %
swamp/bog partly built-up
urbanised Comments
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Mecsurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 4000 w none not applicable not applicable (no valley or free) bedrock. ]
bottom vidth(av.iaﬁ m  indefinite not obviously degrading . occasionally confined lacuftrxne dePosxts
valley slope Vfragmentary partly eatrenched frequently confined fluvial deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL w aggrading sand covered 1l % area
Comments
River Mouth
“haracteristics Measurements
V open/ elosed right bank breakwater length m
/ natural/astifieial left bank breakwater length m
canalized rock sill level m to MSL
v sandy cliffs on right bank: height m to MSL Comments
\/rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 207 °
7 outer bar length of spit/ba¢ 690 m
v'silt plume (fluvial) length stabilized m
suspended sediment (marine) width 73 m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Pregence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable not—gudtdveted, not built-up
indefinite average width 362 m grass riverine: cultivated 23 Z area
fragmentary maximum width 40 = reed swamp IS 7 area main channel crop/g _Sugar cane
v/ continuous aerial length 2950 m V8parsely forested tributaries partly buxl%-up
area 111,2bha moderately forested y/coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Channel Description

Patterm

Meagurements
straight thalweg 4676 m
sinuous *sinuosity bl
Virregular *open water area

219

ha
perimeter S22 m
lake/lagoon area ha
river X-sections available

regular meanders
irregular meanders
tortuous meanders

I

bifurcated channel slope _
lake/s channel width x w
lagoon

river slope _
river width x

Obstructions/Constructions

Islands/Sheabs

none

voccasional
frequent
split
braided

N.B. Estimate of flow stage: LOW/ WEAR—EONC—TERM-MEAN LU ICH,

Type of Flow

stagnant/still

/ uniform water surface
uniform with rapid in reach
irregular
pool & riffle sequence

Y rusrbia

Comments *whole reach

Bar Type

none
~thannel side bars
vpoint bars
channel junction bars
vmid-channel bars
diamond bars
diagonal bars
sand waves/large dunes

Natural _____ Degree Mar-made Degree of Obstruction/Constriction for Each Position (from head cf reacr
/none none v road bridge/s NE, bhdqc, Pioer C}:ﬂﬁﬂc(’ O /tf ;Y'Crl\
logs minor Vrail bridge/s old radly. br. ) 3.5 km
boulders major causeway
vegetation weir/dam
fish traps
embankment /s
groynes
Comments canals
drainage furrows B
others

Lateral Channel Activity

Lateral Activity Nature of Banks
not detectable
dovmstream progression
progression & cut-offs
mainly cut-offs
entrenched loop development
v irregular lateral activity
avulsion

alluvium (silt/sand)
natural levées
rock/boulders

protected/stabilized
vcultivation to
channel edge

Bank Vegetation

none
weak
good
very strong

left bank _ 5|

Lateral Stability

stable

slightly unstable
mederasely unstable
highly unstable

Z Comments

right bank 35 7
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TABLE 22l CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS TR . (of . 0.
River 1 Toaluroz : ‘ 7 ESTUARINE, REACH from NE budg to i Vtﬂ , 4 «m from mouth. REF. DEA
AERIAL PHOTO DATE 23 -6- 69 scALe [ 10000 catcHMENT AREA _ 5635,0 km?, M.A.R. __/l,67/ m’x10%, No. of DAMS I'JL

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Valley Sides (Wet Well-defined)

partly built-up
urbanised

swamp/bog
Comments

Valley Characteristics

Relation of Channel to Relation of Channel to Valley

Channel Description N.B. Estimate of flow stage: LOW/ NEAR=HONG—FERM—MEANARICH

Terrain Vegetation Land-Use Slwnping Vegetation and Land-Use  Left 2 ht
mountainous almost none none /none none
vhilly grass scattered cultivation occasional grass ot = Z
undulating /sparsely forested (0-25%) partly cultivated frequent trees a6 50 :'
plains moderately forested (25-75%) /' mainly cultivated cultivated 44 50 %
heavily forested (75-100%) gcattered settlement built-up — — Z

Meusurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 4000 m none not applicable not applicable (no valley or free) bedrock' )
bottom width(av.) 37 3m indefinite not obviously degrading ./occasionally confined lacu§r.nne de;?osxts
valley slope fragmentary partly entrenched frequently confined fluvs'.a]. deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL / aggrading sand covered 4 % area
Comments
River Mouth
“haracterigtics Meagurements
./ epen/closed right bank breakwater length m
natural/artificial left bank breakwater length m
canalized rock 8ill level m to MSL
sandy cliffs on right bank: height m to MSL Comments
rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 220 °
outer bar length of spit/bar __ 710 m _
silt plume (fluvial) length stabilized m
suspended sediment (marine) width 3 m
i
FLOOD PLAIN AND CHANNEL FEATURES i
|
Description of Flood Plain |
Pregence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable not cultivated, not built-up
indefinite average width 3627 m grass riverine: cultivated 3£ 7 area
fragmentary maximum width 410 m reed swamp 10 % area main channel crop/g _ Swic_canc
\/continuous aerial length 27950 m sparsely forested tributaries partly built~up
area 11} ,2bha moderately forested /coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Pattern Measurements Islands/Shoals Type of Flow Bar Type
straight thalweg 4270 m none stagnant/still none
sinuous *sinuosity 1,49 \occasional uniform water surface ./ channel side bars
/ irregular *open water area 29,2 ha frequent uniform with rapid in reach / point bars
regular meanders perimeter 0467 m s split x< irregular channel junction bars
irregular meanders lake/lagoon area ha \/braided” pool & riffle sequence mid-channel bars
tortuous meanders river X-sections available v Fured Aiamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m s = m sand waves/large dunes [
lagoon river slope _ Comments “whole reach k
river width x 559 m s=_L76m AL sleakihes e supRA e b , |
Obstructions/Constructions ‘
Natural____________ Degree Man-made_______ ____ __Degree of Obstruction/Constriction for Each Position {from head ¢ reacn |
 none none road bridge/s NR briclse Pier corfined 0 an t‘(-"‘-’n |
logs minor rail bridge/s News Pailw br. I 3,9 Ko
boulders major causeway
vegetation weir/dam
fish traps
embankment/s
groynes
Comments canals
drainage furrows
others

Lateral Channel Activity

Tateral Activity Nature of Banks Bank Vegetation Lateral Stability

not detectable

alluvium (silt/sand) none stable
downstream progression natural levées weak slightly unstable
progression & cut-offs rock/boulders good ' modereeety unstable
mainly cut-offs protected/stabilized very strong highly unstable
entrenched loop development (/cultivation to left bank 49 7 Comments

-/ irregular lateral activity channel edge right bank 43 2




CLASSIFICATION OF THE LOWER REACHES QF NATAL RIVERS NRIO NnNe 32

; % ESTUARINE, REACH from NP bridacto moully . 4 kw from mouth. REF. DEA

=

AERIAL PHOTO DATE | 7-(-G7 scae | 21O OOOD CATCHMENT AREA E65,0

TaBLE N< ?2/‘]‘2

rRiver [t T uoe

kn?, M.A.R. 7], b7 w'x10%, No. of DaMs 1)l

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Valley Sides (Me¢ Well-defined)

Terrain Vegetation Land-Use Slwmping Vegetation and Land-Use  Left i :h:
mOUnC&inOUS almost none none \/ none none .
V/ hilly grass scattered cultivation occasional grass it e T
undulating | sparsely foreasted (0-252) partly cultivated frequent trees . 5% | &Sl Z
plains moderately forested (25-75%) wmainly cultivated cu}cwnted 47 _47 *
heavily forested (75-1002) scattered settlement built-up = = %
swamp/bog partly built-up
urbanised Comments
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Meisurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length m  none not applicable not applicable {no valley or free) bedrock‘ )
bottom width(av,) m indefinite not obviously degrading ,/occasionally confined lacustrine de;.msns
valley slope /fragmentary partly entrenched frequently confined fluvial deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL / aggrading sand covered 17 7 area
Comments
River Mouth
“haracteristics Measurements
7 open/elesed right bank breakwater length m
natural/azsificial left bank breakwater length m
canalized rock 8ill level m to MSL
«’sandy cliffs on right bank: height m to MSL Comments
rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 29 °
outer bar length of spit/bar 720 m
silt plume (fluvial) length stabilized m
+ suspended sediment (marine) width 56 w
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable not cultivated, not built-up
indefinite average width 302 nm grass riverine: veultivated 25 7 area
fragmentary maximum width 40 m vreed swamp |Z 7 area main channel vecrop/g SUCTIr cane
\/ continuous aerial length 7950 = Sparsely forested tributaries partly built-up
area 111,26 ha moderately forested v coastal dune/evergreen mainly built-up
heavily forested mangroves Comments
Channel Description N.B. Estimate of flow stage: LOW/NEAR LONG-TERM MEAN/HEGH T
Patterm Meagurements Islands/Shoals Type of Flow Bar Type
straight thalweg 4622 m none stagnant/still none
sinuous *sinuosity L54 v occasional uniform water surface /" channel side bars
v irregular open water area 32,8 ha frequent uniform with rapid in reach v point bars
regular meanders perimeter 12547 m  split™* ~“irregular channel junction bars
irregular meanders lake/lagoon area ——  ha ybraided™" pool & riffle sequence mid-channel bars
tortuous meanders river X-sections available < har A ~diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m s = m sand waves/large dunes
lagoon river slope Comments “whole reach
i ideh X BGAYTY - 3 : B
river width x _EE4sm s _\,?__ m RE & ot shcbelec e wepper beach
—
Obstructions/Constructions
Natural ____________ Degree Man-made____ Degree of Obstruction/Constriction for Each Position (from head c; reach
« N - Y
v/ none v none v road bridge/s NP. b”\’)q’_ er,rr Cat \ﬁ: ,::{ 0 ((ﬂ }‘r»\"r”)
logs minor vrail bridge/s Newy rcilvy. Br. " 3,9 Fm
boulders major causeway
vegetation weir/dam
fish traps
embankment/s
groynes
Comments canals
drainage furrows &
others
Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegetation Lateral Stability
not detectable alluvium (silt/sand) none stable
downstream progression natural levées weak slightly unstable
progression & cut-offs rock/boulders good v mederatety unstable
mainly cut-offs protected/stabilized very strong highly unstable
entrenched loop development /cultivation to left bank 53 7 Comments
irregular lateral activity channel edge right bank 23 2

avulsion
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TABLE f\lfﬁ?j/ﬁ?’ CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS 1o NS
river |1 Hwoalume 7 7 ESTUARINE, REACH from NP Ludgeo imoull, . 4 wm from mouth. REF. DEA .
AERIAL PHOTO DATE G (o- 59 SCALE | 1O OO  CATCHMENT AREA __565,0  km?, M.A.R. _7[,67 n'x10%, No. of DaMs i/

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley Valley Sides (Wsx Well-defined)
Terrain Vegetation Land=-Uge Slumping Vegetation and Land-Use  Left <y
mountainous almost none none v/ none ) none R
vhilly grass scattered cultivation occasional grass - ;_— %
undulating | rsparsely forested (0-25%) partly cultivated frequent trees S6 53 Z
plains moderately forested (25-75%) /mainly cultivated cu}txvaced 44 47 2
heavily forested (75-100%) scattered settlement built-up = = “
swamp/bog /partly built-up
urbanised Comments

Valley Characteristics

Relation of Channel to Relation of Channel to Valley
Meusurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 4000 m  none not applicable not applicable (no valley or free) bedrock )
bottom width(av.) 'E3 m  indefinite not obviously degrading ,/occasionally confined lacustrine de?osus
valley slope / fragmentary partly entrenched frequently confined fluvial deposits
height at head continuous entrenched entrenched aeolian N
of reach m to MSL / aggrading sand covered 25 7 area
Comments
River Mouth
“haracteristics Measurements
open/elosed right bank breakwater length m
v natural/astifieiel left bank breakwater length m
canalized rock 8ill level m to MSL
v’ sandy cliffs on right bank: height m to MSL Comments
Vv'rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 20 2
v outer bar length of spit/bar _ 550 m
7 silt plume (fluvial) length stabilized m
suspended sediment (marine) width C7 m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Pregence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable not cultivated, not built-up
indefinite average width 362 m grass riverine: cultivated 2D I area
fragmentary maximum width 4|/ m reed swamp 15 % area main channel cropls Zuycw Coud
v/ continuous aerial length 2950 m sparsely forested tributaries partly buile~up
area 111,26ha moderately forested v coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Channel Description N.B. Estimate of flow stage: LOW/NEBAR=LONG—FERM=MBAN/HIGH ' - or Flood (6[17-§ ,1> -

Pattern Meagurements Islands/Shoals Type of Flow Bar Type

straight thalweg 4677 m none ) stagnant/still none

sinuous sinuosity 1,54 occasional < uniform water surface - channel side bars
viirregular *open water area ) frequent uniform with rapid in reach . point bars

regular meanders perimeter ] split irregular channel junction bars

irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars

tortuous meanders river X-sections available bk ol diamond bars

bifurcated channel slope _ diagonal bars

lake/s channel width x m s = m sand waves/large dunes

lagoon river slope Comments *whole reach

river width x ¢d. ~m s= 45 7m

> 5
’ near waou VW

Obstructions/Constructions

oo _Degree  Man-made______ Degree of Obstruction/Constriction for Each Position (from head c: reacw
\/ none none Vroad bridge/s NE bndee Fier confined \ 0 (af hf””’)
logs minor vrail bridge/s O roadr B Swepl  auay n_fiood 3.5 kKm
boulders major causeway )
vegetation weir/dam
fish traps
embankment /3 exd To dd rcalw: br. Diverfe tinef 2.0 Fi
groynes
Comments canals
drainage furrows i
others
Lateral Channel Activity
‘ateral Activity Nature of Banks Bank Vegetation Lateral Stability
not detectable alluvium (silt/sand) none stable
downstream progression natural levées weak slightly unstable
progression & cut-offs rock/boulders good / wederately unstable
mainly cut-offs protected/stabilized very strong highly unstable
entrenched loop development +/cultivation to left bank 27 7 Comments
/irregular lateral activity channel edge right bank )5 %

avulsion




TABLE NO ‘;‘J‘y_\

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

RIVER | 1[Tu IJ’III‘C,

AERIAL PHOTO DATE

M_J_Sf SCALE
g

(@)

General Description of the Terrain above the Valley

| 1027  CATCHMENT AREA

” 1 ESTUARINE, REACH from je,L)"‘L'r( to ”Y“L” N ﬂ km from mouth. REF. DEA

564 ,0
—— e

RIVER VALLEY AND RIVER MOUTH FEATURES

Valley Sides (Mmt Well-defined)

NR10 NT -

kn?, M.A.R. _ 71,76 w'x10%, No. of DaMs til]

Terrain Vegetation Land-Use Slumping Vegetation and Land-Use  Left — #i:iit
mountainous almost none none v/none . none .
vhilly grass scattered cultivation occasional grass — — :
undulating /sparsely forested (0-25%) partly cultivated frequent trees _40 25‘\_ &
plains moderately forested (25-752) | /mainly cultivated cultivated 6O 7S A
heavily forested (75-100%) scattered settlement built-up e = __ &
swamp/bog ~ partly built-up
urbanised Comments
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Mecsurementsg Terraces Valley Bottom Sides or Reststant Terraces Surface Geology
(Vertical) (Lateral)
valley length 4000 m  none not applicable not applicable (no valley or free) bedrock_ ‘
bottom width(av.) 2932m  indefinite not obviously degrading ./ occasionally confined lacustrine depom ts
valley slope v fragmentary partly entrenched frequently confined fluvx'.al deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL  aggrading sand covered __I_ 7. area
_ Comments
River Mouth
“haracteristics Measurements
" open/ closed right bank breakwater length m
~ natural/aretficial left bank breakwater length m
canalized rock 8ill level m to MSL
/ sandy cliffs on right bank: height m to MSL Comments
v'rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 2]g% °
outer bar length of spit/bar 475 m
silt plume (fluvial) length stabilized m
v/ suspended sediment (marine) width /]9 m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable not cultivated, not built-up
indefinite average width 362 m grass riverine: cultivated 1 Z area
fragmentary maximum width 410 m reed swamp [ % area main channel crophe _SLLOVT Cont
: . T —— USRS —— . - " ——
v continuous aerial length 2950 m v'sparsely forested tributaries partly built~up
area 1] 2,ha moderately forested coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Lateral Channel Activity

lateral Activity

not detectable

downstream progression
progression & cut-offs
mainly cut-offs

entrenched loop development
irregular lateral activity
avulsion

Channel Description N.B. Estimate of flow stage: b@W/NEAR LONG-TERM MEAN/iGH T
Pattern Measurements Islands/Sheabe Type of Flow Bar Type
straight thalweg ﬁéﬁzi m none stagnant/still none
sinuous *sinuosity I, bl occasional uniform water surface ./ channel side bars
v irregular open water area _ 20,7 ha frequent uniform with rapid in reach point bars
\_’egular meanders perimeter 0454 m  split *~ irregular channel junction bars
irregular meanders lake/lagoon area _______ ha braided™” pool & riffle sequence v'mid-channel bars
tortuous meanders river X-sections available v Rk diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m s = m sand waves/large dunes
lagoon river elope _ Comments ™whole reach
river width x O.lcm s = m % Lor chont shebdaes i cppar res oy
Obstructions/Constructions
Matural Degree Mar—made______ | Degree of Obstruction/Congtriction for Each Position (from head ¢ reacs
y/none none road bridge/s NP briclqc Plucy  eovifinec] o (ﬂ' 2% 'o,—,\}
logs minor rail bridge/s Ol reglw._br. u 25 Fn
boulders major causeway
vegetation weir/dam
fish traps
embankment/s
groynes
Comments canals

drainage furrows
others

Nature of Banks Bank Vegetation Lateral Stability

alluvium (silt/sand)

none stable
natural levées weak slightly unstable
rock/boulders good v mederarely unstable

protected/stabilized
cultivation to
channel edge

very strong

left bank 52 r4

right bank 22

highly unstable
Comments

™~




TABLE NC —.i/yﬂ

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NrRIO _NT Zz
givek  [Nwnlume , 25 % ESTUARINE, REACH from NI~ Lriclar to roentlly | 4 km from mouth. REF. DEA
1
AERIAL PHOTO DATE G- 7-76  scalk | 10D OO() caTcuMENT AREA 56 5,0 km?, M.A.R. 7/, (»7 @*x10%, No. of DaMS _V'I|
(Orirophoto)
RIVER VALLEY AND RIVER MOUTH FEATURES
Ceneral Description of the Terrain above the Valley Valley Sides (Mot Well-defined)
Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left RORT:
mountainous almost none none / none ) none - R
vhilly grass scattered cultivation occasional grass — :
undulating /'sparsely forested (0-25Z) partly cultivated frequent trees 5¢ 55 %
plains moderately forested (25-75%) / mainly cultivated cu}cxvated @) 45 *
heavily forested (75-100%) scattered settlement built-up — — %

swamp/bog Vpartly built-up
urbanised Comments
Valley Characteristics
Relattion of Channel to Relation of Channel to Valley
Mecsurements Terraces Valley Bottom Sides or Registant Terraces Surface Geology
(Vertical) (Lateral)
valley length 4000 m none not applicable not applicable (no valley or free) bedrock ]
bottom width(av.) 393 m  indefinite not obviously degrading /occasionally confined lacu§trme de;?osxts
valley slope < |ty 00 /fragmentary partly entrenched frequently confined fluvial deposits
height at head continuous entrenched entrenched aeolian .
of reach [O m to MSL / aggrading sand covered L, / 7 area
Comments
River Mouth
“haracteristics Meagurementsg
v open/clesed right bank breakwater length m
~» natural/artifieiel left bank breakwater length m
canalized rock 8ill level m to MSL
~ sandy cliffs on right bank: height m to MSL Comments
rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 29 °
outer bar length of spit/bar _7)S m
silt plume (fluvial) length stabilized
suspended sediment (marine) width QO m
FLOOD PLAIN AND CHANNEL FEATURES
UDescription of Flood Plain
Pregence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable not cultivated, not built-up
indefinite average width 362 m grass riverine: cultivated 27 1 area
fragmentary maximum width Z)ZS reed swamp 7 %Z area main channel crop/¢ sucar carnc
+“continuocus aerial length 235’3 m sparsely forested tributaries partly built-up
area i1, 26ha moderately forested toastal dune/evergreen mainly built-up
heavily forested mangroves Comments
Channel Description N.B. Estimate of flow stage: HOW-NEAR—LONG—FERM=MEAN/HICH T
Pattern Measurements Islands/Sheads Type of Flow Bar Type
straight thalweg 41 /c m . /none stagnant/still none
§inuous *sinuosity 1143 occasional < uniform water surface ~“channel side bars
v irregular *open water area 35,3 ha frequent uniform with rapid in reach ~ point bars
ljegular meanders perimeter 10724 m split irregular channel junction bars
irregular meanders lake/lagoon area ha braided pool & riffle sequence " mid-channel bars
tortuous meanders river X-sections available v tuwrbid diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m s = m sand waves/large dunes
lagoon river slope Comments *whole reach

river width x

Obstructions/Constructions

Natural

___________ Degree Man-made______ ____gegree of Obstruction/Constriction for Each Position éf‘rom Feaf" e reach
- o3
 none none V' road bridge/s jﬂ'r%cwgll cg‘ A(‘C River cor )ﬁr\(c‘ 3,b (thﬂ] )

logs minor vrail bridge/s News vdily. bR u 3,9 Em

boulders major causevay

vegetation weir/dam
fish traps
embankment/s
groynes

Comments canals
drainage furrows i
others

Lateral Channel Activity

lateral Activity

not detectable

downstream progression
progression & cut-offs
mainly cut-offs

entrenched loop development

v/ irregular lateral activity
- avuleian

Nature of Banks

alluvium (silt/sand)
natural levées
rock/boulders

protected/stabilized
Vcultivation to
channel edge

Bank Vegetation

none
weak
good
very sgtrong

left bank 4|

right bank” [Z 2

Lateral Stability

stable
slightly unstable
moderetedy unstable
highly unstable

Z Comments
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