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BRIEF NOTES - uMGABABA NS 45

Location

The uMgababa River discharges into the Indian Ocean on the Natal
South coast at 30°09's, 30°50'E. The head of the reach under
review is the low-level causeway bridge of the old South Coast
road, 4,4 km from the mouth (Photograph NS 45/1).

Selection of Aerial Photographs

For the study of this estuary, the unusual step has been taken
of selecting two recent photographs (1983 and 1984). Compared
with the spacing of earlier available photography, this is
statistically not desirable and, furthermore, run-off data for
1983/84 are not available. However, the selection is justified

for two reasons:

(a) interest in assessing the impact of the recently
constructed freeway, and

(b) antecedent run-off conditions can be estimated for
the 1983 and 1984 photographs.

Hydro Data

The M.A.R. from a catchment of 37 km? is 4,98 x 10° m3. Of par-
ticular interest to this study is the erratic nature of the
run-off. This is quantified by the high coefficients of
variation (V%) for the monthly run-off (Table NS 45/X) and by
the wide spectrum of annual and monthly run-off shown in Figures
NS 45/2 and 3. Figure NS 45/4 shows the trends in the annual
run-off for the period 1921-1975. The aforementioned Table and
Figures are based upon simulated run-off data for tertiary
catchments (Pitman et al., 1981). These simulated data general-
ly reflect known conditions well but in this case, the run-off
for May 1959 is spurious. The tertiary catchment of which the
uMgababa is a small part, in fact experienced exceptionally high
run-off with a major flood during May 1959, Although the




uMgababa 1is subject to floods, these will have been attenuated

since the completion of the Umnini dam in 1958, and effects on
the estuary will be less marked because the dam is only 4,6 km
from the mouth.

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 six relevant photographs:

1.4 1937 below-average run-off within a dry phase.

2. 1959; near—-average run-off, flood flows one
month previous.

1967; below-average run-off within a dry phase.

4. 1974; below-average run-off but 2nd and 3rd

month previous vrun-off sufficiently high

to breach the sandbar at the mouth.

5 1983; below-average run-off within a very dry
phase.
6. 1984; near/above average and previous three

months above average.

River Mouth

The uMgababa is diverted northward for 1 000 m in its lowest
reaches by an old barrier complex. This comprises both Pleisto-
cene and Holocene components (Orme, 1974). At the mouth, how-
ever, growth of the modern spit is due South and when the mouth
is open the river discharges into the ocean against rocks on the
right bank. During research within a dry phase, 1979-1982, Begg
(1983) found that the mouth was closed for 83 per cent of the
time. More data are now available (Beesley pers. comm.) and for
the period May 1978 to April 1984, the mouth was closed 79 per
cent of the time (Table NS 45/XI). It is interesting to note
that even if the mouth closes for the remainder of the current

hydro-year the percentage closure for 1983/84 will be only




55 per cent. Assuming the percentages of 83 and 55 to be repre-

sentative of below- and above-average run-off conditions respec-
tively, an average closure of approximately 75 per cent may be
derived from simulated run-off data for the last 60-year
period. The sandbar at the mouth is not normally artifically
breached but such action was taken on six occasions during con-
struction of the freeway bridge.

Land—-use

The uMgababa catchment area is part of Kwazulu. The left valley
side of the area under review 1is two-thirds under grass and a
third tree-covered (in the upper part of the reach). Fifty per
cent of the right valley side is under sugar cane cultivation
and a third comprises coastal dune forest. The flood plain area
is cultivated with sugar cane in the middle and upper reaches,
sometimes to the channel edge, for 20-40 per cent of the area.
Elsewhere sedges and grasses are found and the ncema grass is
reaped extensively for use in the weaving/mat making industry
(Begg, 1983).

Bridge building is a feature of the reach. At the head of the
reach, 150 m downstream of the Umnini dam wall, is the low-level
causeway bridge of the old South Coast road. This is overtopped
during floods (Beesby pers. comm.). 1,25 km and 1,5 km from the
mouth, respectively, are the National road and Freeway bridges:
embankments for these bridges extend across the flood plain.
There is a railway bridge near the mouth and embankments of the
previous railway bridge 230 m from the mouth are still in situ.

Remains of a causeway from the time of construction of the N.R.
bridge are also still in situ.

About 600 m of the river channel course was realigned as part of

the construction works for the new Freeway bridge, (see Photo-
graph NS 45/1).




Siltation
It is difficult to quantify siltation because
(a) the differing bar areas on the photographs, for

the most part, merely reflect open/closed mouth

conditions;

(b) successive x-sections at the same site are not
available; and
(c) only one measurement of estuarine length is avail-

able (Begg, 1978).

Begg (1983) noted reduced estuarine lengths during the construc-
tion of the freeway but this was a temporary situation and the
present estuarine length 1is not known. However, the earliest
1937 photograph (NS 45/2) shows an active large point bar de-
posit but subsequent photographs show this and a few other silt
areas near the mouth, already stabilized with sedges. By the
time the next photograph (1959) (NS 45/3) was taken, the Umnini
dam was already completed and this will have attenuated major
floods and acted as a silt trap since 1958. Within the reach,

though, there are several man-made factors to consider:

(1) Embankments for the old railway bridge (still in
situ) and remains of a causeway near the N.R.
bridge have caused some siltation;

(ii) Some cultivation of sugar cane to the channel
edge.

(iii) Bridge building operations. These have aggra-
vated siltation in the past but during major
works for the new freeway, a concerted effort
was made to minimize these effects (Begg, 1983):
for example "slippage" was removed when con-
struction was completed. Nevertheless, the 1984
photograph (NS 45/7) shows wind actually blowing
deposits into the vriver from areas recently
exposed during realignment of the channel. It




will take a few years for these areas to stabil-
ize. For the period under review, however, sil-
tation appears to be only "slight", overall. It
would be interesting to try to quantify this
assumption by taking x-sections at all the
bridge sites on the uMgababa in the near future.

Stability

Using data from boreholes sunk prior to the building of the
N.R. bridge in 1950, Orme (1974) compiled a river x-section
which shows a bed level of +2,5 m to MSL and a scour channel of
recent flood origin down to 8 m below this. Scour and fill of
this magnitude, for such a small catchment, implies instability
but for most of the period under review major floods have been
attenuated by the Umnini dam. The upper part of the reach has
remained stable and the lower part of the reach only slightly
unstable. The middle part of the reach shows moderate instabi-
lity owing to re-channelization in recent years. Table NS 45/1IX
gives full details of lateral stability.

The 1983 and 1984 photographs (NS 45/6 and 7) show the freeway
bridge in situ under closed- and open-mouth conditions, respect-
ively. It is interesting to note that for both these mouth con-
ditions, open-water areas, thalweg lengths and sinuosity have
remained similar to those existing in former years. It would
appear, therefore, that by judicious planning and care during
construction, the stability of the system has not been impaired
by the building of the freeway.

The uMgababa shows slight siltation and has been slightly un-
stable for the period under review. Details of the classifica-
tion may be found in Tables NS 45/II-VII and an abstract of
results is given in Table NS 45/1I.
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ABBREVIATIONS/SYMBOLS/TERMS USED

M.A.R.
L.B.
R.B.

1

MSL

d/s

u/s

N.R.

Head of reach

Mean annual run-off
Left bank

Right bank
Perimeter
Arithmetic mean
Standard deviation

. . .. s
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 e.g. to
facilitate demarcation of flood plain areas).
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TABLE NS 4§ /II,
RIVER MG ABARA

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

i

AERIAL PHOTO DATE 30 -\ -

Ceneral Description of the

NRIO NS LS

1 ESTUARINE, REACH from S.wast Road Brides, .3 ku from mouth. REF. DEA A Toob
5 —

37T SCALE | ©1O OOO CATCHMENT ARFA

37 ka?, M.AR. L4 A8  n'x10%, No. of DAMS N\L.

RIVER VALLEY AND RIVER MOUTH FEATURES

Terrain above the Valley

Terrain Vegetation

mountainous almost none
v hilly grass

undulating

plains

swamp/bog

Valley Characteristics

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

Land-Use

none

scattered cultivation

v/ partly cultivated
mainly cultivated
v’ scattered settlement
partly built-up

urbanised

Relattion of Channel to

Measurements Terraces Valley Bottom
(Vertical)
valley length 251O m none not applicable
bottom width(av. 53o§ m indefinite v/ not obviously degrading
valley slope vEragmentary or aggrading
height at head continuous partly entrenched
of reach m to MSL entrenched
aggrading
River Mouth
Characteristics Measurements
v opan/closed right bank breakwater length m
natural/artificial left bank breakwater length _ m
canalized rock sill level o
v’ sandy cliffs on right bank: height m

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

Description of Flood Plain

Presence Extent
none none
indefinite

fragmentary

v’ continuous
area

Channel Description

Pattern Measurementa Mada/gioala/ Type of Flow Bar Type
straight thalweg U278 ™ none stagnant/still none
sinuous ®sinuosity 2 |g._: occasional v uniform water surface v channel side bars
irregular “open water area e, ha frequent uniform with rapid {n reach point barg (old)
regular meanders perimeter 15380 m split irregular channel junction bars
v” irregular meanders lake/lagoon area ___ _ ha braided pool & riffle sequence mid-channel bars
tortuous meanders river X-sections available turbid diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m 8 = m sand waves/large dunes
lagoon river slope _ Comments .*vhole reach
river width x S5 1 m 8= 590m Prs ;
Obstructions/Constructions
Natural ____ _._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 (2 B conliingad W2 o W3 rm
boulders major causevay _o\N S . coa k &L—MM Sara e Claa M A
vegetation weir/dam ‘ ;
fish traps
embankment /s S~ e 2= Y Lo by Ape ea> M o N Wl vy W v
groyries — N L
Comments canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity

not detectable
v#downstream progression
progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral sctivity
avulsion

average width 3ol n
maximum width s =m

aerial length )agg n

cliffs on left bank: height m

spéit/bar: direction of growth \go °
length of ept/bar ||
length stabilized
width

i

v occasionally confined

Valley Sides (Met Well~defined)

Slumping Vegetation and Land-Use Left Right
v none coastal dune foresYt i3 32 z
occasional grass 3 - 3
frequent trees/bush 2] £ 2
cultivated 3 s% 4
built-up N L o3t X

Comments

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

not applicable (no valley or free)

Surface Geology

bedrock
lacustrine deposits

frequently confined v~ fluvial deposits

FLOOD PLAIN AND CHANNEL FEATURES

Vegetation

almost none
v grass (ncama)
% reed swamp |
sparsely forested
moderately forested
heavily forested

X area

AR ha

N.B. Estimate of flow stage: LOW/ NEAR=bON Gl AN IS

entrenched aeolian
sand covered w\— I area
Comments

to MSL

to MSL Comments

to MSL
Forest Type Land-Use
not known/applicable Y net=—ewitiveted, not built-up
riverine: v cultivated 27 % area

v main channel”™ v croplx ot can Q-

tributaries partly built-up
mangroves mainly built-up

Comments

-+ Seclaes
Knggﬁr o

Nature of Banks

v alluvium (silt/sand)

none
natural levées weak
rock/boulders good
protected/stabilized very strong

v cultivation to
channel edge

¥#»left bank 1b

Bank Vegetation™*

®x»right bank 30

Lateral Stability

stable
v/ slightly unstable
moderately unstable

b 4 ":ormczr\»_(
unstable

e L T

T highly unstable Comments’ seda.s = siares (¢§o"£,>



TABLE NS LS /ﬁI.

RIVER wMG R BRARRA

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

.

AERIAL PHOTO DATE b~ b~ S5 SCALE | :\0Q QOO CATCHMENT AREA

31

RIVER VALLEY AND RIVER MOUTH FEATURES

Ceneral Description of the Terrain above the Valley

Terrain Vegetation

mountainous almost none
v hilly v grass

undulating

plains

swamp/bog

Valley Characteristics

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

Land-Use

none

scattered cultivation
v partly cultivated
mainly cultivated
" scattered settlement

partly built-up

urbanised

Relation of Channel to

NRIO NS L&

2 ESTUARINE, REACH from O.coost Road Rcdse, 4.5 kn from mouth. REF. DEA \\ 700 b

ko?, M.AR. W A8 w’x10%, No. of DAMs _\

Valley Sides (Mwt Well-defined)

Slumping Vegetation and Land-Use¢ Left Right
v none coastal dune forest 3 32 b4
occasional grass L2 13 z
frequent trees/bush 32 - 4
cultivated 3 sS b3
built-up N Ny b4

Comments

Relation of Channel to Valley

Measurements Terraces Valley Bottom Sidee or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 351D m none not applicable not applicable (no valley or free) bedrock
bottom width(av.)30b m indefinite v/not obviously degrading v/occasionally confined lacustrine deposits
valley slope v fragmentary : or aggrading frequently confined v/ fluvial deposits
height at head continuous partly entrenched entrenched aeolian
of reach m to MSL entrenched sand covered wic_ I area
aggrading Comments
River Mouth
Characterigtics Measurements
+ open/ edmand right bank breakwater length m
v/ natural/ seediddaes 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 \go °
outer bar length of spit/hex LD m
silt plume (fluvial) length stabilized 73 m
" suspended sediment (marine) width Sy =
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
v/ none v none almost none not known/applicable v » not built-up
indefinite average vidth 30b m grass (neema) riverine: v’ cultivated 4O I area
fragmentary maximum width ﬁb:: m ¥ reed swvamp (2. X area v'main channel” v cropls al” cane—
continuous aerial length 2055 m sparsely forested tributaries partly builf-up
area 98, ha moderately forested mangroves mainly built-up
heavily forested Comments % .+ sedlges
4 prer veach
Channel Description N.B. Estimate of flow stage: W8/NEAR LONC-TERH;EAN/M ’
Pattern Measurements Fobandsy /Shoals Type of Flow Bar Type
straight thalweg &&55— m none stagnant/still none
sinuous ®sinuosity 2,17 occasional v“uniform water surface v channel side bars
irregular *open water area ha frequent uniform with rapid in reach v point barg (o\A)
regular meanders perimeter 13 m splic {rregular channel junction bars
/ irregular meanders lake/lagoon area _______ ha braided pool & riffle sequence mid-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 - Comments *whole reach
river width x 271 m s= 267 m " vear o ML
Obstructions/Constructions
Natural _____ ___Degree Man-made___ | Degree of Obetruction/Constriction for Each Position (from head of reach)
¥ none 7 none road bridge/d Wallo wa\ 2ok Ry, QU & r.ok-gx_wa.d R
logs minor rail bridge/¢ L. o -t ek T 3 eana
boulders major causevay) mia S, coa - RA Q\_._»g;Bangé Asarens Aoty Vaog o1 veacl
vegetation ':hhqi‘ Quid vemouind  weger ‘M3 Q, Oy, 22 Eian
fish trap ) bn
embankment/s ‘ox oA o g3 VU5 o 6 ya R v elaen AN A D WT o
groynes N k £ x
Comments canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity

not detectable

v Adownstream progression

progression & cut-offs
mainly cut-offs

entrenched loop development
irregular latersl activity
avulsion

Nature of Banks

v alluvium (silt/sand)

v cultivation to

none
natural levées weak
rock/boulders good

protected/stabilized

channel edge

Bank chctatior: ¥

very strong
%% left bank

“w%right bank 23

23

Lateral Stability

stable
v slightly unstable
moderately unstable
unstable
; highly unstable

v formart

Comments % = S’o’(a Secdges 9 S o Gupa

< ape

Yacen




v epam/closed
v/ natural/arcificial

v sandy
v rocks on right bank

TABLE NS 4§ /ﬂ:

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

RIVER uMGRARVRARYR , e

NRIO W\ S &‘S

% ESTUARINE, REACH fronS.(oast Road Bvide, L 4 km from mouth. REF. DEA \) ok

AERIAL PHOTO DATE 17T - o =(»"] SCALE \ 1O © OO CATCHMENT AREA 37 kn?, H.AR. 4o A8 w’x10%, No. of DAMS _|

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Terrain

Valley Characteristics

Relation of Channel to
Meagurements

Terraces Valley Bottom
(Vertical)
valley length 35'O m none not applicable
bottom width(av.)30b m indefinite v’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

right bank breakwater length
left bank breakwater length
rock sill level
cliffs on right bank: height
cliffs on left bank: height

canalized

rocks on left bank
outer bar
silt plume (fluvial)

]

Valley Sides (Met Well-defined)

Vegetation Lend-Use Slumping Vegetation and Land-Use Left Right
untainous almost none none ¥ none coastal dune (ovest 2 35 4
v ::lly v grass scattered cultivation occasional grass b\ b %
undulating v sparsely forested (0-25%) v partly cultivated frequent trees/bush 30 — (4
plains wmoderately forested (25-75%) mainly cultivated cultivated 2 VOl Ty -
heavily forested (75-100%) v~ scattered settlement built-up B Ny %

swamp/bog partly built-up
urbanised Comments

Relation of Channel to Valley

Sidee or Resistant Terraces

(Lateral)

not applicable (no valley

v occasionally confined
frequently confined
entrenched

m™

m

m to MSL
m to MSL
m to MSL

spic/bar: direction of growth 1go °
length of spit/bar 189 m

length stabilized 73 w
v/ suspended sediment (marine) width 58 m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presgence Extent Vegetation
none none almost none
indefinite average width 3ob m  grass C'\Qa—m“D
fragmentary maximum width LS5 wm

m

+ reed svamp R
sparsely forested
moderately forested
heavily forested

continuous

aerial length 2005
area S ha

;

Channel Description

tortucus meanders river X-sections available

bifurcated channel slope L
lake/s channel width x m s = m
lagoon

river slope

X area

Forest Type

not known/applicable
riverine:

v main channel**
tributaries
mangroves

N.B. Estimate of flow stage: LOW/NEARSONOnSSMMuMBANINICH

pool & riffle sequence

turbid

Comments *whole

Surface Geology

or free) bedrock

lacustrine deposits
v fluvial deposits

aeolian

sand covered N % area
Comments

Comments

Land-Use

7 net=euiaivered, not built-up
7 cultivated 23 % area
v'erop/a < can

partly Su_xit-up

mainly buile-up

Comments A - 5%:5
i pper vea ol
AY

e
Pattern Measurements M/ghoala" Type of Flow Bar Type
straight thalveg 363 m none stagnant/still none
sinuous *sinuosity 2,18 occasional v uniform water surface channel side bars
irregular "open water area 21, 8 ha frequent uniform with rapid in reach v point barg (old)
regular meanders perimeter g fok m splic irregular channel junction bars
v irregulay meanders lake/lagoon area . _ ha braided

mid-channel bars
diamond bars

diagonal bars

sand waves/large dunes

reach
river width x 530 m s =562 mw R L
Obstructions/Constructions
Natural ___ ___Degree Man-made______ Degree of Obstruction/Constriction for Each Position (from head of reach)
v none 7 none road bridge/s Noio ab Qo 33 B e S ank 3,0 v
logs minor rail bridge/s R, confioad e B i
boulders major cnunwny('e) o\ S, canat AT oues ge r¢¢ d&:aﬁg 25 podhy Yon'd At ves b
vegetation wadwddem NN Co oo~ Yo onentaag 2 MNP % 2 e ’
fish traps ¥ -5 4
embankment/s _Xor oVdC 5> oo 5 Clow IN. R, Bdoes 22 9 H.2o50 3wen
groynes 2 — Y 7 7
Comments canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity

not detectable

¢ ® downstream progression
progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral activity
avulsion

Nature of Banks Bank Vegetation  Lateral Stability

7 alluvium (sil t/sand)

none stable

natursl levées weak v slightly unstable
rock/boulders good moderately unstable
protected/stabilized

very ltl‘O“g
*X¥ left bank 28 %
% x» right bank 2L 2

unstable
v cultivation to

channel edge

> ‘-ormq'L,.,‘

® e
highly unstable Comments’ = 50k sadgan > -;...:,M;‘ss

® X H(,e,;
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RIVER UG ARAR A

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIONS L5
. =58"° REF. DEA \\ TOOL

AERIAL PHOTO DATE )@ -4~ T\. SCALE \*\O QOO  CATCHMENT AREA 37 km?, M.A.R. _EQB w’x10%, No. of pams |
Qof\’\«o‘r\ma\-o)

% ESTUARINE, REACH from O.con st Koad ¥

deg., Ho Y km from mouth.
<

RIVER VALLEY AND RIVER MOUTH FEATURES

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 v none coastal dune foresr B T
v hilly v grass scattered cultivation occasional grass by | itz
undulating ¢ sparsely forested (0-25%) v partly cultivated frequent truflbulh LR ST
plains moderately forested (25-75%) mainly cultivated cultivated R T
heavily forested (75-100%) v scattered settlement built-up —Sadugen TEIERET X
swamp/bog partly built-up - i
urbanised Comments ¥ SE"ls . \ AT (3.,1.
Valley Characteristics
Relation of Channel to Relation of Chawmel to Valley
Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 3510 m none not applicable not applicable (no valley or free) bedrock' :
bottom vxdth(lv.iBoe m indefinite v not obviously degrading Ooccasionally confined hcu?tnne dc;‘:oun
valley slope == | :So| ¢ fragmentary or aggrading frequently confined \/tluvyl deposits
height at head continuous partly entrenched entrenched aeolian
of reach+ 7 m to MSL opprow. entrenched sand covered wni— 1 area
¥ aggrading Comments
River Mouth
Characteristics Measurements
v open/ evesed right bank breakwater length m
7 natural/ seertieie] left bank breakwater length m
canalized rock sill level m to MSL
7 sandy cliffs on right bank: height m to MSL Comments
7 rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bee: direction of growth gD °
outer bar length of spit/bex 1‘73 m
silt plume (fluvial) length stabilized m
v’ suspended sediment (marine) width 62., 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 Debmewbsivered, not built-up
indefinite average vidth 306 m v grass (ncema) riverine: / cultivated 20 2 area
fragmentary maximum width L5 m + reed swamp & X area < wmain channel”™™ v crop/x @ Cone.
v continuous serial length 2053 m sparsely forested tributaries partly Eu.ut-up
area A%, & ha moderately forested mangroves mainly built-up
heavily forested $ Comments * + sodoes
» A pe X veo dn
Channel Description N.B. Estimate of flow stage: LOH/WH ~
Pattern Measurements Fakauds /Shoals” Type of Flow Bar Type
straight :h-lueg lti?.s m none stagnant/still none
sinuous unuouty { occasional v uniform water surface v/ channel side bars
irregular "open water area . ¥ ha frequent uniform with rapid in reach  point barg(o\d)
regular meanders perimeter lpy250 m split irregular channel junction bars
v/ irregular meanders hke/hgaon area . ha braided pool & riffle sequence mid-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 vaves/large dunes
lagoon rviver slope

_ Comments *whole reach
river width x

_3%_3_::: s = I8 m

Obstructions/Constructions

_________ Degree Man-made_____________ Degree of Obstruction/Constriction for Each Position (from head of reach)
7 none v none road bridge/s Naliorob, B By R, conflies 2.2 v
logs minor rail bridge/# [P P N, 3 e
boulders major causevay (1) OIS toank Wok: e;g:bag‘é saarornsy SAroda Maedh 9l ves ol
vegetation M&—M%M;w NG O 22N -
fish traps
embankment/s _ X ¢ oo o ey T NR bridaes VR T W T TR
groyres = > i i 4 %
Comments canals
drainage furrows
others

Lateral Channel Activity

2 *
Lateral Activity Nature of Banks Bank chntatim: Lateral Stability

not detectable 7 alluvium (silt/sand)

none stable
¥ % downstream progression natural levées weak v slightly unstable
progression & cut-offs rock/boulders good moderately unstable 3 ot
mainly cut-offs protected/stabilized very strong ungtable s
entrenched loop development ycultivation to fx¥left bank 24 highly unstable Comments™ Agg edas s 5 SwWaspa
irregular lateral activity channel edge Xxxright bank 21 2 T e
avulsion
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RIVER WM GARARA |, ?- I ESTUARINE, REACH from S.coogh ?oud%v}éﬁg, L., 4 km from mouth. REF. DEA o0 b

AERTAL PHOTO DATE 2.-B-B 3 SCALE | 1O OOO CATCHMENT AREA

37 kn?, M.AR. M RE w'x10°, No. of pAMs _\

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Valley Characteristics

Relation of Channel to

Measurements Terraces Valley Bottom
(Vertical)
valley length 351Q m none not applicable
bottom width(av. Saob m indefinite v not obviously degrading
valley slope ¢ fragmentary or aggrading
height at head continuous partly entrenched
of reach m to MSL entrenched
aggrading

River Mouth

Characterigtics Measurements

~ opsn/closed right bank breakwater length
natural/artificial left bank breakwater length
canalized rock sill level

v sandy cliffs on right bank: height

v/ rocks on right bank cliffs on left bank: height
tocks on left bank spic/bar: direction of growth \gmo
outer bar length of emirt/bar !z;
silt plume (fluvial) length stabilized 73

v suspended sediment (marine) width 72

Valley Sides (Net Well-defined)

Terratn Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
mountainous almost none none 7 none coastal dune fowst 3 3, *
v hilly v grass scattered cultivation occasional grass o2 ‘o Z
undulating v sparsely forested (0-252) v partly cultivated frequent trees/bush 27 2 " 4
plains moderately forested (25-75X) mainly cultivated cultivated 3 so %
heavily forested (75-100%) v/ scattered settlement built-up =3 Ny 4
swamp/bog partly built-up
urbanised Comments

Relation of Chanel to Valley

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

area 33‘ & ha moderately forested
heavily forested

Presence Extent Vegetation

none none almost none

indefinite average vidth 2cb m « grass Creema )

fragmentary maximum width Lb5S m *reed swamp S % ares
v continuous aerial length 2009 m sparsely forested

Sides or Reststant Terraces Surface Geology
(Lateral)
not applicable (no valley or free) bedrock
v occasionally confined lacustrine deposits
frequently confined v fluvial deposits
entrenched aeolian
sand covered ™Ni. I area
Comments
m
m
m to MSL
m to MSL Comments
m to MSL
°
m
m
m
Forest Type Land-Use
not known/applicable 7 mabmsuibivered, not built~up
riverine: /cultivated :Z X ares
v main channel™”™ v CYopP/A Suaer cane
tributaries partly F\;ﬁ-_u_p_
mangroves mainly built-up

Comments 4+ ;gqgs

1 appar reac\

Channel Description N.B. Estimate of flow stage: LOW/NERRahenOenBnattBadiieH N
LS 4
Pattern Measurements Ldada/shdéls Type of Flow Bar Type
straight thllueg 11235 m none stagnant/still none
x_inuouu *sinuosity 2 occasional vuniform water surface channel side bars
irregular open water area 24, O hl frequent uniform with rapid in reach /point barsg(o\d)
feguhr meanders perimeter 121256 split irregular channel junction bars
v/ irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars
tortuous meanders river X-sections lvaillble turbid diamond bars
bifurcated channel slope _ " A diagonal bars
lake/s channel width x m s = m sand waves/large dunes
lagoon river slope e s Comments “whole reach
i i -
river width x §&. 2 m s s -Et m i neay wacouoly
Obstructions/Constructions
Natural _ _._Degrae Man-made______ —-.Degree of Obstruction/Constriction for Each Posttion (from head of reach)
¥ none vfone road bridge/s N.& ﬁ—'\:wnu.‘ -EH-O\Q-A-. R, g_w&»d 3 O 5 3,2 kwua

logs minor rail bridge/s
boulders major

R, f-ovsg'l\% N-.'Sh_ty-
causeway(\ S
vegetation Uy Cotasodar yembuns g T b, E'l L=
fish trape

embankment/s He 2 -l o 3,0%3 2. b, 2 > L..., 2 jera.
groynes ¥ e
Comments canals ] ”Eﬁ-g‘:&!ﬂ: onsg> B STV P - =) fe A
drainage furrows i
others
Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegetation  Lateral Stability
not detectable 7 alluvium (silt/sand) none stable . 'y
¥ downstream progression natural levées weak v’ slightly unstable .-,-A.D. -Lur\_,\‘ M\\ﬁw
progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong unstable x fermerly
entrenched loop development ,cultivation to Y»*left bank _28 z highly unstable Commentd *e o'l Sadqas v SedOuepry
irregular lateral activity channel edge *=x right bank 30 R, 2,
avylsion Veeq S
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RIVER WG AIA R A

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

?

2 ESTUARINE, REACH from 5. coos¥ Road Bhda , e L ko

AERTAL PHOTO DATE & —2~Bl SCALE \2lO ©O O CATCHMENT AREA a0

RIVER VALLEY AND RIVER MOUTH FEATURES

Ceneral Description of the Terrain above the Valley

NRIO WS LS
from mouth. REF. DEA \\ 70O o

km?, M.A.R. Y& A8 m’x10%, No. of DAMs _\

Valley Sides (Net Well-defined)

Terrain

Vegetation Land-Use Slumping Vegetation and Land-Use Left Right
i st none none v none coastal dune forest 3 32 %
v :Z‘;xl‘;.mou' /::::nt scattered cultivation occasional grass 632 bz
undulating v sparsely forested (0-25%) v partly cultivated frequent trees/bush 2 3_' — b 4
plains moderately forested (25-75Z) mainly cultivated cultivated S g2 X
heavily forested (75-100%) v scattered settlement buile-up Z N, %
swamp/bog partly built-up

urbanised

Valley Characteristics

Relattion of Channel to

Comments

Relation of Channel to Valley

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 35'O m  none not applicable not applicable (n? valley or free) bedrock‘ ’
bottom width(av. 53o§ m indefinite +~/ not obviously degrading occasionally confined llcuftrme dq_:oucs
valley slope v’ fragmentary or aggrading frequently confined v fluvial deposits
height at head continuous partly entrenched entrenched aeolian
of reach m to MSL entrenched sand covered v\ I area
aggrading Comments
River Mouth
Characteristics Meagurements
v open/ abeeed right bank breakwater length m
v natural/ setddeseel left bank breakwater length m
canalized rock sill level mw 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 1go_°
outer bar length of spit/bee (.3 m
silt plume (fluvial) length stabilized 73 m
v suspended sediment (marine) width Sg 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 notculbivesed, not built-up
indefinite average width 30b m .“grass (nce~ad riverine: v cultivated 32, X area
fragmentary maximum width 665 m # reed swamp S % area v main channel™” crop/p Suaar cane
v~ continuous aerial length 2053 m sparsely forested tributaries partly Eu_ilt'.-up
area 98,6 ha moderately forested mangroves mainly built-up

heavily forested

Channel Description N.B. Estimate of flow stage: WOW/NEAR LONG-TERM MEAN/H!GH

b3
Pattern Measurements M/Sioala, Type of Flow
straight thalweg 28 m none stagnant/still
sinuous *sinuosity 2,16 occasional v uniform water surface
irregular *open water area 1O, O ha frequent uniform with rapid in
regular meanders perimeter 120 7Om splic irregular
v irregular meanders lake/lagoon area . _ha braided

pool & riffle sequence
tortuous meanders river X-sections available

> / turbid WsyAls fearsar by,
bifurcated channel slope _ :4-'1 e -3
lake/s channel width x m 3 = m

fagoon

river slope

15 Comments *whole
river width x

%——,ém s= 19,9 m

Obstructions/Constructions

Comments # . <eodao <
. 3.

X pper vea

Bar Type
none

v~ channel side bars

v point barg(old )
channel junction bars
mid~-channel bars
diamond bars
diagonal bars
sand waves/large dunes

reach

reach
¥

n oy waowkly

Natural ________ Degree Man-made__ — Degree of Obatruction/Constriotion for Each Position (from head of reach)
+ none + none road bridge/s T TiAyeo L conlined 3,9_:‘_}_’3‘_&___
logs winor rail bridge/g 0 R . conlir od Mo X e
boulders major causevay \\ o < T 5 A 4
vegetation %Ul_‘aﬂ&_pm_us N, e 3% HRVY
fish traps ¥ 2
"b‘ﬂm“‘r'—iﬂ:i&—l!:&d*#_}w, OB W 2 Vi len
b ! groyries % = 4 i
omments canals 2 SPO Ay = 2,0 — 3,0 en
L SR N
drainage furrows 7
others

Lateral Channel Activity

Lateral Activity Nature of Banks Bank Vegetation™ Lateral Stability

not detectable

v alluvium (silt/sand) none stable ;
/’domstrelm progression natural levées weak v slightly unstable ®©ady dw-r:-\—b “-"’Lﬁ'\w
progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong unstable : B'MdL‘]
entrenched loop development cultivation to trxleft bank 23 2 highly unstable Comments ’e & Larm,
irregular lateral activity channel edge Axxright bank s % ¢

avulsion

AAX Xvegs
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TABLE NS 45/XI

UMGABABA NS 45

RIVER MOUTH CONDITION

No. of days open/closed (0O/C)

October
November
December
January
February
March
April
May
June
July
August

September

% year

77/78 78/79 | 79/80 | 80/81 81/82 |82/83| 83/84 % mo
0 C 0 Ccjyo0o c}Jo0o Cc}jo cCcjio0 C O € 9 €
10 21 7 241 0 31 2 29|10 31 7% 24 {14 86
25 51 1 291 0 30{ 7 23{0 30f 21 9 {30 70
21 100 0 311 0 31{23 8{0 31 29 2 39 61
0 31 2 2915 2631 010 31 29 2 136 64
0 28 0 29{27 11 4 2410 28f 29 0 {35 65
0 3110 311 3 28{ 0 310 31 29 2117 83
0 30y 0 30{0 30{0 30{0 30 21 9 {12 88
31 0{0 3110 31112 191 0 31{0 31 23 1
4 26 10 300 30f{6x 24y 0 30(0 30 6 94
0 31 0 3110 311 0 31| 4% 27|10 31 2 98
0 31 {11* 201 0 311 9 22{13* 18{0 31 18 82
11 191 0 30{ 0 30{18 12 3 27{0 30 18 82
(46 107)167 298{10 356[{80 285{87 278|0 365|(165 48)
N.R. 18 82} 3 97|22 78|24 76|0 100 N.R.

mouth opened artificially.

Mouth closed 79% of time from May 1978 - April 1984.
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SCALE: 1:10 000 approx.
e NATAL ESTUARIES : uMGABABA PHOTOGRAPH
S G=a=aa NS 45/
(30-4-37 RIVER COURSE SUPERIMPOSED)
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