HYDROLOGICAL/HYDRAULIC STUDY
OF NATAL ESTUARIES

DATA REPORT NO. 17
MBIZANA NS 10

SEDIMENT DYNAMICS DIVISION
COASTAL ENGINEERING AND HYDRAULICS
NATIONAL RESEARCH INSTITUTE FOR OCEANOLOGY
COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH

NRIO DATA REPORT 8402 Stellenbosch, South Africa
April 1984

NS 10




00729

CONFIDENTIAL

HYDROLOGIGAL / HYDRAULIG STUDY
OF NATAL ESTUARIES

DATA REPORT NO. 17
MBIZANA NS 10

SEDIMENT DYNAMICS DIVISION
COASTAL ENGINEERING AND HYDRAULICS
NATIONAL RESEARCH INSTITUTE FOR OCEANOLOGY
COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH

NRIO DATA REPORT 8402 Stellenbosch , South Africa
April 1984




BRIEF NOTES - MBIZANA NS 10

Location

The Mbizana River discharges into the Indian Ocean on the Natal
South coast at 30°55'S, 30°20'E. The head of the reach under
review is the national road bridge 2,6 km from the mouth (Photo-
graph NS10/1).

Hydro Data

The M.A.R. from a catchment of 145 km? is 29,56 x 10° m3. Of
particular interest to this study is the nature of the run-off
which is very erratic; thé Mbizana 1is subject to severe flash
floods. This is quantified by the very high coefficients of va-
riation (V%) for the monthly run-off (Table NS10/X) and the wide
spectrum of annual and monthly run-off values shown in Figures
NS10/2 and 3. Figure NS10/4 shows the trends in the annual run-
off for the period 1921-1976. The aforementioned Table and
Figures are based upon simulated run-off data for tertiary
catchments (Pitman et al., 1981) and although major widespread
floods show up well, more localised floods may be masked. An
example of this was the severe flood of February 1977 referred
to by Begg (1978). For classification purposes, current and an-
tecedent run-off conditions must be considered for each of the
time slices covered by the aerial photographs. The following

important facts emerge regarding the six relevant photographs:

1) 1937; below-average run-off for one month pre-
vious, before that above average run-off
for 5 months with major floocd flows in the

6th month previous.

2) 1943; near-average run-off, previous hydro vyear

well above average.



\---

3) 1955; below—-average run-off, flood flows 5th and

7th months previous and major flood 8th

month previous.

4) 1963; below-average run-off but well above
average previous month and major flood

flows two months previous.

5 1969; near-average run-off but in a generally dry
phase.
6) 1976; near-average run-off but above average two

and three months previous (mouth was still

open 11 days prior to photo).
River Mouth

Begg (1983) estimates the mouth to be closed for 68 per cent of
the year. The six aerial photographs are representative of such
conditions; three of them show the mouth completely blocked by
a sandbar (Photographs NS10/4, 6 & 7). There are no aerial pho-
tographs available for the period during or immediately after
severe floods showing the whole bar swept away. Soon after such
an event, a sand-spit forms from the right bank and migrates
northwards until the flood channel is closed. The lagoon then
fills and eventually breaches the bar in its normal position
against rocks on the right bank (Begg 1978). Photographs NS10/3
& 5 depict this normal open-mouth situation. The six time
slices of photography under review show that the landward side
of the spit/bar has migrated seawards since 1955. This is pro-
bably the result of the marked increase in bed levels (see para-

graph below on "siltation").
Land—-use
The valley sides have been mostly covered by forests or grass

for the period under review. However, since 1943 about 35 per

cent of the right valley side and 4 per cent of the flood plain



area have been under sugar cane. In the upper reach, on the

right bank, there 1is some cultivation to the channel edge.
Breaching of the bar has occurred with channels being dug at the
"normal" exit point near the right bank, though this was gene-
rally not favoured by the local authority in the past. How-

ever, Begg (1983) reports of conflicting interests developing in
recent years:

1) in January 1982 the mouth was artifically closed

in order to maintain sufficient water depths for
wind surfing; and

2) in October 1983 there were requests for breaching
because the "Lagoon Cabanas" property near the
mouth and the sand-winning site near the head of

reach were being inundated.

Siltation

The six time slices of aerial photography under review all show
evidence of a severely silted system. The Mbizana is subject to
major floods and to frequent flash floods and the photographs
under review have been taken sufficiently close to such events
for the evidence of widespread fluvial silt deposits to be seen
in the river channel area. Furthermore, the photographs taken
at the lower flow stages show that approximately two-thirds of
the measured open water areas comprise very shallow water where
the river follows a braided pattern over the alluvium.

Trends in the siltation since 1937 cannot be readily quantified
from the photographs because the river widths and changes in the
open-water areas mostly reflect differing spit/bar conditions.
However, reed-swamp areas have increased and the landward side
of the spit/bar has migrated seawards. These factors reflect an
increase in siltation and aggradation. The latter can be quan-
tified for the head of the reach. Cross-sections for the old4d
road bridge and the new freeway were taken on the following
dates; 13/07/25 and 04/10/74. In 1925 the river bed level was



-0,7 m to MSL and by 1974 it was +4,2 m to MSL. Respective

"normal" river water levels for the two dates were +1,1 m and
+4,85 m to MSL.

Nine major floods and numerous minor floods occurred during this
49-year period and the net result of the scour and fill pro-
cesses was a rise in bed level of approximately five metres. In
1925 the reach was 100 per cent estuarine. From estuarine
lengths given by Begg (1983), this was reduced to 67 per cent
by 1976 and to 44 per cent by 1983. The position at which
velocities are markedly reduced, that is, where most siltation
occurs in the area where the bed nears MSL, has been moving
steadily towards the mouth during the last half century. The
movement has accelerated in recent years. There must be an
ample silt supply upstream of the reach under review and this

suggests land-use malpractices in the catchment area.

Stability

There is some geomorphological control over the river course and
the flood plain is fairly narrow. Nevertheless, the course of
the river shifted considerably during the period 1937 to 1976.
The average lateral displacement of 54,5 m and average coeffi-

cient of variation of 37 per cent indicate unstable conditions.

The Mbizana shows severe siltation and has been unstable for the

period under review. For an overall abstract of study results
see Table NS10/1I.




ABBREVIATIONS/SYMBOLS/TERMS USED
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u/s

N.R.

Head of reach

Mean annual run-off
Left bank

Right bank
Perimeter
Arithmetic mean
Standard deviation

ol e . . s
Coefficient of variation —
X

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 e.g. to
facilitate demarcation of flood plain areas).
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Mean annual run-off
Left bank

Right bank
Perimeter
Arithmetic mean
Standard deviation

Lo .. s
Coefficient of variation —
X

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 1is confined (preferably a bridge e.g. to
facilitate demarcation of flood plain areas).
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TABLE NS 1o /‘D'_

RIVER MRJ L ZANA

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

# s
ok 7 ESTUARINE, REACH from Road- Byiolaa

AERIAL PHOTO DATE

i 2)5_ km from mo

2 -5-37 SCALE ) 21O ©OO CATCHMENT AREA __ \\ & km?

» MJALR.

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Terrain Vegetation

mountainous almost none
v hilly //grass

undulating

plains moderately

heavily forested (75-1002)

swamp/bog

Valley Characteristics

Measurements

valley length 2370 m
bottom width(av. 3/85' m
valley slope
height at head

of reach m to MSL

River Mouth
Characteristice

v open/eiesed
v" natural/zrtificial
canalized
v’ sandy
v/ rocks on right bank
rocks on left bank
outer bar
silt plume (fluvial)
 suspended sediment (marine

Description of Flood Plain

v sparsely forested (0-25%)

Land-Use

none

+ scattered cultivation

forested (25-751)

partly cultivated
mainly cultivated
v scattered settlement

partly built-up
urbanised

Relation of
Terraces
(Vertical)

none

Channel to

Valley Bottom

not applicable

indefinite
fragmentary
continuous partly entrenched
entrenched
v aggrading
Measurements

right bank breakwater length

m

left bank breakwater length m
rock sill level m
cliffs on right bank: height m
cliffs on left bank: height m
spit/ber: direction of growth ENT Nt
length of spit/bexr L /5 m

length stabilized Ni— m

) width 71 m

NRIO WS \O
REF. DEA | LO 2 W

uth.

b 3 6 1 )
24 S m'x10°, No. of DAMS N \\_

Valley Sides (Net Well-defined)

Slumping Vegetation and
v/ none coastal dune
occasional grass
frequent trees/bush
cultivated
built-up
Comments

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

not applicable (no valley or free)

not obviously degradmg v“occasionally confined
or aggrading

frequently confined

FLOOD PLAIN AND CHANNEL FEATURES

Ni— 7 area

Presence Extent Vegetation
none none = almost none
indefinite average width \€S n grass
fragmentary maximum width 4O m reed swamp
~ continuous aerial length 175 v“ sparsely forested
area us Y4 ha moderately forested

Channel Description

Pattern

heavily forested

Measurements Is landa/Shoals
straight thalweg 2533 m none
sinuous *sinuosity | 5 occasional
irregular 'open water area \2, 2. ha frequent
regular meanders perimeter 5900 m split

v irregular meanders
tortuous meanders
bifurcated

lake/lagoon area _____
r¥ river X-sections available
channel slope

ha /braided (n’Za)

Land-Use Left Right
Z
LS (8 Z
g5 X2 Z
4
4
e Oy oo

Surface Geology

bedrock
lacustrine deposits
v fluvial deposits

entrenched aeolian
scl-/ gand covered i X area
Comments
to MSL
to MSL Comments
to MSL
Forest Type Land-Use
not known/applicable v/ not cultivated, not built-up
v’ riverine: cultivated Wi\ I area
v main channel crop/s
tributaries partly built-up
mangroves mainly built-up

Comments

N.B. Estimate of flow stage: LOW/NEARTHONG=TERM=MEANANICH (. Q‘"":—Bo‘ I\N‘L [N PrED Lo i

Type of Flow

stagnant/still

uniform water surface

uniform with rapid in reach
v“irregular

pool & riffle sequence

turbid

)

Bar Type

none

. channel side bars
point bare

+~“channel junction barg
mid-channel bars

vdiamond bars ('R . rueuied)

5 diagonal bars }
lake/s channel width x m 8= m sand waves/large dunes
lagoon river slope _ Comments *whole reach

. : o D
Fiverpwidthix LH L m 5= 2,2 m Bl ot Road BY. V3 —7-2.5
Obstructions/Constructions
Natural _____ Degree Man-made____________ Degree of Obstruction/Constriction for Each Pogition (from head of reach)

" none none .road bridge/s R, confioad ot \'\AD.A
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam

fish traps
embankment/s
groynes
Comments canals
S Tl NP, e S
drainage furrows
others
Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegat)ation Lateral Stability
C eea S
not detectable '/alluvium (silt/sand) none stable

v downstream progression™ natural levées weak slightly unstable
progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong V'unstable

entrenched loop development

irregular lateral activity
avulsion

v cultivation to
channel edge <

left bank b l
right bank .

highly unstable Comments

H£k+xcgkcgl cgupwmu\ﬂh) u(\

-~

o N\




l TABLE WNS10O /mi CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO NS O
RIVER WM B Z AN A T 1 ESTUARINE, REACH from _Roass Rvidae 2,5 km from mouth. REF. DEA T L4WO2 \,
I AERIAL PHOTO DATE Dec M3  SCALE \1\0 ODO CATCHMENT AREA |\t S kn®, M.A.R. 22 Sb w'xi0®, No. of DAMS NI
RIVER VALLEY AND RIVER MOUTH FEATURES
l General Description of the Terrain above the Valley Valley Sides (Mot Well-defined)
Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mountainous almost none none < none coastal dune £ e S L % %
Vhilly Vv grass ~scattered cultivation occasional grass 5 \B b4
undulating v sparsely forested (0-25%) partly cultivated frequent trees/bush B S
plains moderately forested (25-75%) mainly cultivated cultivated P
heavily forested (75-100%Z) v scattered settlement built-up b4
swamp/bog partly built-up
l urbanised Comments
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Measurements Terraces Valley Bottom Stdes or Resistant Terraces Surface Geology
I (Vertical) (Lateral)
valley length 2370 m v none not applicable not applicable (no valley or free) bedrock‘ :
bottom width(av.) 85 m indefinite not obviously degrading v occasionally confined lacustrine de;_)onts
valley slope fragmentary or aggrading frequently confined v~ fluvial deposits
height at head continuous partly entrenched entrenched aeolian
of reach m to MSL entrenched s\\t | sand covered ¥ I area
e ~aggrading Comments
River Mouth
I Characteristics Measurements
v open/sdwsed right bank breakwater length m
7 natural /evsiticiwl left bank breakwater length m
canalized rock sill level m to MSL
v’ 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/bec: direction of growth 2 \o 2
outer bar length of spit/bax L33 m
silt plume (fluvial) length stabilized sy m
l suspended sediment (marine) width 25 m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Pregence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable v mest—gultiwvaved, not built-up
indefinite average width \85 m grass v’ riverine: + cultivated U- I area
fragmentary maximum width "o m reed swamp 2 % area " main channel crop/s suoaoco coa
v continuous aerial length \Tuy = v’ sparsely forested tributaries partly built-up
area w5,y ha moderately forested mangroves mainly built-up
heavily forested Comments
Channel Description N.B. Estimate of flow stage: T®W/NEAR LONG-TERM MEAN/ RERit
Pattern Measurements Islands/Shoals Type of Flow Bar Type
straight thalweg 2472 n none stagnant/still none
sinuous *sinuosity \ 2 occasional uniform water surface 7 channel side bars
irregular *open water area 4.5  ha frequent uniform with rapid in reach v point bars
regular meanders perimeter Syoom split v irregular
v“ irregular meanders

lake/lagoon area

v“channel junction bary

ha braided Qz%)
tortuous meanders river X-sections available

pool & riffle sequence

mid-channel bars

turbid  diamond bars (.’ & . Wedest )
bifurcated channel slope i diagonal bars
lake/s channel width x m g = m sand waves/large dunes
lagoon river slope o Comments ®whole reach
river width x 3,1 m s = L2Y] m
Obstructions/Constructions
Natural _____ Degree Man-made__________ Degree of Obstruction/Constriction for Each Position (from head of reach)
v none none road bridge/s e . oya Tocant avr Waad
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps
embankment/s
groynes
Comments canals
LAl A e D i Fen NN
drainage furrows
others

Lateral Channel Activity

Lateral Activity

not detectable

irregular lateral activity
avulsion

Nature of Banks

/llluvium (silt/sand)

channel edge

Lateral Stability

Bgn&egstation

highly unstable

b4
right bank 52z

none stable

v downstream progression natural levées weak slightly unstable
progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong v’unstable
entrenched loop development cultivation to left bank =21

Comments t&\m\o_d\

. «jcﬁw\—g\.o\nsv\

N



TABLE NS \O /ﬂ.

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

RIVER M\ Z ANA ? 1 ESTUARINE, REACH from Qom B Age. , 2,k km from mouth.
AERIAL PHOTO DATE NM,.ZJ.W\_E 5 SCALE \*\O OOO CATCHMENT AREA | 4D km?, M.A.R.

RIVER VALLEY AND RIVER

MOUTH FEATURES

General Description of the Terrain above the Valley

sparsely forested (0-25Z)

Terrain Vegetation

mountainous almost none
v” hilly v/ grass

undulating

plains

/ moderately forested (25-75%)

heavily forested (75-100%)
swamp/bog

Valley Characteristics

Measurements

Terraces

valley length 2370 m none

Land-Use

none

v scattered cultivation

partly cultivated
mainly cultivated

+ scattered settlement

partly built-up
urbanised

Relation of Channel to
Valley Bottom
(Vertical)

not applicable

bottom width(av,) 185 m indefinite not obviously degrading
valley slope fragmentary or aggrading
height at head continuous partly entrenched
of reach m to MSL entrenched
~~aggrading
River Mouth
Characteristics Measurements
v/ epan/closed right bank breakwater length

/ natural/ spetbiesel

canalized
sandy

v rocks on right bank
rocks on left bank

rock sill

left bank breakwater length

level

cliffs on right bank: height
cliffs on left bank:

height

2A S b m’x10°,
=20

MrI0 NG \O
REF. DEA T wO2 4

No. of DAMS N \L_

Valley Sides (Mat Well-defined)

Slwmping Vegetation and Land-Use Left Right
v none coastal dune Z
occasional grass 11 ‘Yz
frequent trees/bush 29 51 X
cultivated 3§ %
built-up Y 4
Comments

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

not applicable (no valley or free)
v“occasionally confined
frequently confined

Surface Geology

bedrock
lacustrine deposits
v fluvial deposits

entrenched aeolian
<\t /sand covered |o I area
Comments
m
m
m to MSL
m to MSL Comments
m to MSL

outer bar
silt plume (fluvial)
v/ suspended sediment (marine)

Description of Flood Plain

spit/bar: direction of growth 2o5 °
length of spit/bar LuE m
length stabilized
width

NiL. m

T4 m

FLOOD PLAIN AND CHANNEL FEATURES

Pregence

Extent

Vegetation
none none _ almost none
indefinite average width \35 m grass
fragmentary maximum width W\ m reed swamp 3 Z area
. continuous aerial length \LJl m v sparsely forested

Channel Description

area mod

hea

HS*ha

Pattern

straight
sinuous
irregular

regular meanders
v irregular meanders
tortuous meanders

bifurcated
lake/s

erately forested
vily forested

N.B. Estimate of flow stage: LOW/MNEaAResd
v
Measurements Islands/Shoals
thalweg 2%22 m none
*sinuosity \ s occasional
open water area \ \ hn frequent
perimeter S\o0

lake/lagoon area

channel slope

river X-sections available

spli
ha \/bnuded &8s é)

Forest Type Land-Use

not known/applicable - net—cultiveted, not built-up
“riverine: ~ cultivated 3 % area
vmain channel crop/s = cana-

tributaries partly bu;.lt-up

mangroves mainly built-up

Comments

C;~xoj i Elowak B se:,
Type of Flow

stagnant/still

uniform water surface

uniform with rapid in reach
v irregular

pool & riffle sequence

turbid

e la, )
Bar Type
none
v” channel side bars
v’ point bars
+~” channel junction barg
mid-channel bars 1
~/diamond bars (. . braiced )

channel
lagoon

Obstructions/Constructions

Natural ___________ Degree
v none none

logs minor

boulders major

vegetation

Comments

Lateral Channel Activity

Lateral Activity

not detectable

v" downstream progression¥
progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral activity
avulsion

v

river slope L
river width x

v/ alluvium (silt/sand)

width x m s = m

S, 4 m s-7‘ﬂm

road bridge/s R

Comments *whole reach

_________ Degree of Obstruction/Constriction for Each
o nf ~ed

diagonal bars
sand waves/large dunes

Voo of

ot

Pogtition (from head of reach)

rail bridge/s

causeway

weir/dam

fish traps
embankment/s

groynes

canals

drainage furrows

others

Nature of Banks Bank Vegetation
C,L?(A_‘-S

none

natural levées weak
rock/boulders good
protected/stabilized very strong
cultivation to left bank L

channel edge *\

z

right bank 30 %

Lateral Stability

stable

slightly unstable
moderately unstable

Yunstable

highly unetable

XV o \»«.1\\41“

e
Comments re<livc Ve A | qe_om»h\,o\oq
\




TABLE NS \Q/S[ CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS MRI0 i Ve

RIVER M v ZAaNa |, < T ESTUARINE, REACH from _Rood wrolae , 2,6 km from mouth. REF. DEA T Lo\
= * 6

AERIAL PHOTO DATE S ~S - b3 SCALE | * 1O OOO CATCHMENT AREA Ve S kn?, M.A.R. 22,5 & n'i0%, No. of DAMS ™ (\_

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley Valley Sides (Wet Well-defined)
Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mountainous almost none none " none . coastal dune Z
v hilly v grass +~ scattered cultivation occasional grass Z
undulating sparsely forested (0-25%) partly cultivated frequent trees/bush \oO g 2
plains v'moderately forested (25-75%) mainly cultivated cu]..twlted 35 %
heavily forested (75-100%) scattered settlement built-up Z
swamp/bog v~ partly built-up #
urbanised .

Comments ¥, ..\, o . R war oast,

Valley Characteristics

Relation of Channel to Relation of Channel to Valley

Measurements Terraces Valley Bottom Sides or Resigtant Terraces Surface Geology
(Vertical) (Lateral)
valley length 2370 m * none not applicable not applicable (no valley or free) bedrock' :
bottom width(av.)\25 m indefinite not obviously degrading .”occasionally confined lacustrine de;_:osxcs
valley slope fragmentary or aggrading frequently confined v“fluvial deposits
height at head continuous partly entrenched entrenched aeolian
of reach m to MSL entrenched «=lt ) sand covered 2 | I area
v aggrading Comments
River Mouth
Characteristics Measurements
" open/ebosed right bank breakwater length m
v natural /sveiticizl left bank breakwater length m
canalized rock sill level m to MSL
v 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/ber: direction of growth 2.5 °
outer bar length of spit/bex 23 m
silt plume (fluvial) length stabilized Wil m
~~ suspended sediment (marine) width LA m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable “" net—cultiveted, not built-up
indefinite average width \®S5S m grass " riverine: cultivated > % area
fragmentary maximum width 1 0O m reed swamp Z Z area “"main channel crop/s
~ continuous aerial length \76\ m v sparsely forested tributaries partly built-up
area LS,y ha moderately forested mangroves mainly built-up
heavily forested 5 Comments

Channel Description N.B. Estimate of flow stage: LOV/ REWRESONFBisHamBmnnIes . (oF afts 2o, il alog e a
Pattern Measurements Islands/Shbals Type of Flow Bar Type
straight thalweg 2637 nm none stagnant/still none
sinuous ®sinuosity L, 50 occasional uniform water surface ¥’ channel side bars
irregular *open water area \l,Z ha frequent uniform with rapid in reach /point bars
regular meanders perimeter 5430 m split v irregular v channel junction barg
v” irregular meanders lake/lagoon area ___  ha braided CI;"/J) pool & riffle sequence mid-channel bars
tortuous meanders river X-sections available turbid v diamond bars C:.- R«‘*“"-“")
bifurcated channel slope _ diagonal bars
lake/s channel width x m 8 = m sand waves/large dunes
lagoon river slope 3 Comments ®whole reach
river width x 437 m s= 35 Om
Obstructions/Constructions
Natural _____ ___Degree Man-made_ Degree of Obstruction/Constriction for Each Position (from head of reach)
7 none none road bridge/s R . confinad abt Waead
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps
embankment /s
groynes
Comments canals
e e ol -
drainage furrows
others
l Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegetgtion Lateral Stability
( La-d_n_s‘S
not detectable /alluvium (silt/sand) none stable
/ downstream progression™ natural levées weak slightly unstable
progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong v“unstable s N
entrenched loop development  cultivation to left bank !5 % highly unstable Comments e \sic Vead -+ C;LDMNT\.Q\G( “
irregular lateral activity channel edge *~ right bank 20 2% B X i ? =/
I avulsion =



bottom width(av.)1 85 m indefinite not obviously degrading
valley slope fragmentary or aggrading
height at head continuous partly entrenched
of reach m to MSL entrenched
v aggrading
River Mouth
Characteristics Measurements
< epen/closed right bank breakwater length
< natural/asesfiepal left bank breakwater length
canalized rock 8ill level
v/ sandy cliffs on right bank: height

TABLE WS \O/ZL

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

RIVER MR\ Z AN A, ? % ESTUARINE, REACH from ’Qam ’&s—\ckq.a_ ,2,5' km from mouth. REF. DEA™V wo2 W
AERIAL PHOTO DATE 2L~ L -6 SCALE \ *\O OOO CATCHMENT AREA _ \ 4.5 km?, M.AR. 292,56 a’x10%, No. of DAMS W \-

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Terrain Vegetation
mountainous almost none
hilly ~ grass
undulating

plains

swamp/bog

Valley Characteristics

Measurements

valley length 2370 m v none

<" rocks on right bank

rocks on left bank

outer bar

silt plume (fluvial)
suspended sediment (marine)

Description of Flood Plain

Presence Extent
none none
indefinite

fragmentary

continuous
area

Channel Description

Pattern Measurements Is landa/Shcfz ls
straight thalweg 24%7T m none

sinuous .linuoli.ty { 2 occasional

: 7 —_— 8

irregular open water area \2,0 ha frequent
regular meanders perimeter ShLoO m split

irregular meanders
tortuous meanders
bifurcated

lake/s

lagoon

Obstructions/Constructions

Natural _____ Degree
none none
logs minor
boulders major
vegetation

Comments

——

Lateral Channel Activity

Lateral Activity

not detectable

downstream progression¥
progression & cut-offs
mainly cut-offs

entrenched loop development
irregular lateral activity
avulsion

sparsely forested (0-25Z)
v moderately forested (25-75Z)
heavily forested (75-100%)

Terraces

average width \¥S m
maximum width Lo m
aerial length ‘bbb m

Ys \-'F ha

lake/lagoon area

river X-sections available
channel slope

channel width x m g =
river slope

river width x ST m s = T B m

Nature of Banks

protected/stabilized
« cultivation to

Land-Use

none

+~ scattered cultivation
partly cultivated
mainly cultivated
scattered settlement
v partly built-up«

urbanised

Relation of Channel to

Valley Bottom
(Vertical)

not applicable

cliffs on left bank: height

spat/bar: direction of growth 209

NRIO NS \O

Valley Sides (Wet Well-defined)

Slumping Vegetation and Land-Use Left Right
v none coastal dune
occasional grass
frequent trees/bush \oo GS
cultivated 35
built-up

Comments "M LMJ\' R.?

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

not applicable (no valley or free)

v'occasionally confined

length of spit/bar L5 m

length stabilized
width

NI m

g] =

frequently confined

EL IR IR IR L XY

Surface Geology

bedrock

lacustrine deposits
v“fluvial deposits

S‘d\—/ sand covered \O I area

FLOOD PLAIN AND CHANNEL FEATURES

Vegetation

almost none
grass
reed swamp S

heavily forested

road bridge/s

« sparsely forested
moderately forested

entrenched aeolian

Comments

m

m

m to MSL

m to MSL Comments

m to MSL

°

Forest Type Land-Use

ha v braidedC‘l%‘%)

not known/applicable
< riverine:
v“main channel
tributaries
mangroves

—

v cultivated 5
crop/8 S ufor coma
partly built-up
mainly built-up

Comments

N.B. Estimate of flow stage: EOW/NEAR LONG-TERM MEAN/ k26

Type of Flow

stagnant/still

uniform water surface
uniform with rapid in reach

v irregular

pool & riffle sequence
turbid

Comments *whole reach

_________ Degree of Obetruction/Constriction for Each
. confined

¥ ret—cultimeted, not built-up

% area

Bar Type

none

N MRS

channel side bars
point bars

channel junction baryg
mid-channel bars
diamond bars C." R. hrarded)

diagonal bars
sand waves/large dunes

Position (from head of reach)

rail bridge/s

causeway

weir/dam

fish traps

embankment/s

groynes

canals

drainage furrows

others

v’ alluvium (silt/sand) none
natural levées weak
rock/boulders good

channel edge ~+

very strong

left bank 34 7
right bank 30 %

Bank Vegetation
(eas)

Lateral Stability

stable

slightly unstable

moderately unstable
v’ unstable

Py . A\
highly unstable Comments re <\c ‘el ', q&ow}-ﬁblu_gxi
) 1

%

a‘ L\

-~/




TABLE NS \O /’\711

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

&1

RIVER YA 2

J\Z. AN A,

1 ESTUARINE, REACH from Roa o Tor\ dae , 2,6

==

Co o \—;\\ ohvo >
RIVER VALLEY AND RIVER MOUTH FEATURES

Ceneral Description of the Terrain above the Valley

km from mouth.

NRIO WS VO
REF. DEA U wou \

AERIAL PHOTO DATE 23 —(;-Tl SCALE \ :\O OODO CATCHMENT AREA _\ 4. S km?, M.A.R. 20\ Sk w'xI0%, No. of DAMS N\

Valley Sides (¥w& Well-defined)

heavily forested

Channel Description N.B. Estimate of flow stage: %8&/NEAR LONG-TERM MEAN/ Wil

v~ irregular meanders
tortuous meanders

lake/lagoon area

m
——  ha vbraided (b5’1a)
** river X-sections available

Pattern Measurements Iulanda/sho‘a/l.s Type of Flow
straight thalweg 2320 m none stagnant/still
sinuous 'unuouty 1,53 occasional

irregular ®open water area 13,8 ha frequent

regular meanders perimeter 596 split virregular

Comments

uniform water surface
uniform with rapid in reach

pool & riffle sequence

Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mountainous almost none none v none coastal dune %
v hilly / grass v scattered cultivation occasional grass R i T T
undulating sparsely forested (0-25Z) partly cultivated frequent trees/bush = 0 TR ¢
plains v moderately forested (25-75%) mainly cultivated cultivated A 5%
heavily forested (75-1002) scattered settlement built—up b4
swamp/bog v partly built-up ** . : >
urbanised Comments @ \}ER wu.® /o
kgl coasht V.Q,
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Measurements Terraces Valley Bottom Stdes or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 2370 m “"none not applicable not applicable (no valley or free) bedrock
bottom width(av.) 85 m indefinite not obviously degrading « occasionally confined lacustrine deposits
valley slope < \: 52| fragmentary or aggrading frequently confined ¥ fluvial deposits
height at head continuous partly entrenched entrenched aeolian
of reach+4,55 m to MSL entrenched <l / sand covered \+ I area
v aggrading Comments
* R bank Wik Seerl NQTTL L Rl
River Mouth
Characteristics Measurements
-4 apan/closed right bank breakwater length m
v natural/sseséectel left bank breakwater length m
canalized rock sill 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 spist/bar: direction of growth 2,2 °
outer bar length of spet/bar LS8 m
silt plume (fluvial) length stabilized r~y._ m
v suspended sediment (marine) width 76 m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable v Res=suddimeted, not built-up
indefinite average width \Z45 m grass v riverine: v cultivated 8 X area
frapuntnry maximum width ) reed swamp & % area " main channel crop/s s wgoo care.
v continuous aerial length V71 v sparsely forested tributaries partly bullt-up
area LS,y ha moderately forested mangroves mainly built-up

Bar Type

none

v channel side bars

v point bars

v“channel junction barf
mid-channel bars

turbid v diamond bars (' R.heited )
bifurcated channel slope . diagonal bars
lake/s channel width x m 8§ = m sand waves/large dunes
lagoon *% river slope E V1S o Comments *whole reach
river width x TLb m s = 41T m ‘%m-— ”‘?n—orﬂo L ey Br. Y—to-"y
Obstructions/Constructions =
Natural _____ Degree Man-made__ Degree of Obstruction/Constriction for Each Pogition (from head of reach)
v’ none none road bridge/s R iica WY damst. at T haswelt
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps
embankment /s
groynes
Comments canals

drainage furrows

others Coushuebion Tor vaoo Tyea cooy EV,

1 R. ot

Lateral Channel Activity

Lateral Activity Nature of Banks Bank Vegetation

v cultivation to
channel edge xx%

entrenched loop development
irregular lateral activity
avulsion

left bank 24
right bank 30O

C ‘-i-d‘.s)
not detectable v” alluvium (silt/sand) none stable
v downstream progruuonx natural levées weak
progression & cut-offs rock/boulders good
mainly cut-offs protected/stabilized very strong vunstable

; highly unstable

Lateral Stability

slightly unstable
moderately unstable

Yo

®

Comments veShiic \eol '

c‘wm\—p\@\o
o Lt : : lj
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SCALE . 1110000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
are 23:-6-76 (2-5-37 RIVER COURSE SUPERIMPOSED) NS 10/ |

NATIONAL RESEARCH INSTITUTE FOR OCEANOLOGY




SCALE :© 1110000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
CHECKED
nate 2:-5-37 (I0h50) NS I0/2
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SCALE : 1110000 approx.

TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
nate DECEMBER 1943 (IOhi4) NS I0/3
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SCALE . 1110 000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
pare JUNE 7 JULY 1955 (10 h 28) NS 1074
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_S_<LLE 1110 000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
CHECKED
NATE 5 ° 5 : 63 ( |O h 30) NS 0/5

VATIONAL RESEARCH INSTITUTE FOR OCEANOLOGY




ECA_LE_ : 1710 000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
CHECKFED
nave 24 -6-69 (12h19) NS I0/6
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§g\_{__€ - 1110 000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH
CHECKF D
nate 23-6-76 (llh 30) NS I0/7
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SCALE : 1110000 approx.
TRACED NATAL ESTUARIES : MBIZANA PHOTOGRAPH

CHECKFD

23-6-76 (ORTHOPHOTO) NS 10/8
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