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FOREWORD

Since the first Data Report No. 9 on the Mdloti (NN3) was writ-
ten in July 1982, the hydro study of the Natal estuaries has
further developed, broadening both the scope and interpretation
of measurements made. Furthermore, and most impbrtantly, simu-
' lated run-off data are now available.> Therefore, it has been

decided to revise the earlier data reports, bringing them in
. line with the current series.
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LIST OF PHOTOGRAPHS

N.B. Basic diapositives and orthophoto maps for this study were
obtained from

The Chief Director, Surveys and Mapping, Mowbray

NN3/1 23-06-77 (orthophoto)

NN3/2 30-04-37 (12h59)

NN3/3 July/August 1953 (11h39)

NN3/4 06-06-59 (11h53)

NN3/5 02-08-68 (11h14)

NN3/6 22-07-77 (11h56)

NN3/7 22-07-77 (30-04-77 river course super imposed)
NN3/8 Or thophoto (envelope of mobility, lines of

measurement and lateral shift superimposed)



BRIEF NOTES MDLOTI NN3

Location

The Mdloti discharges into the Indian Ocean on the Natal North
Coast at 29°39's, 31°08'E. The head of the reach under review
is a road bridge, constructed in the early 1950's, 3,2 km from
the mouth (Photograph NN3/1).

Hydro Data

The M.A.R. from a catchment of 527 km? is 116,99 x 10° m3 (20,1%
of the precipitation). Of particular interest to this study is
the erratic nature of the run-off. This is qguantifled’+in
Table NN3/IX by (i) the high coefficients of variation for
monthly run-off ranging from 98,4 to 326,6 per cent (V = 160,6%)
and (1i) the mean run-off values being considerably higher than
the median values. The wide spectrum of annual and monthly
run-off is shown in Figures NN3/3 and 4. Figure NN3/5 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). Major
flood flows occurred in March 1925, June 1935 and March 1976;
while lesser floods occurred in November /December 1921, Mar ch

1927, December 1942, January 1953, October 1954, February 1958
and April 1976.

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 eight relevant photogr aphs:

%) 1937 below-average run-off - 1likewise for three months

previous, well above average for the next two months
previous.



2) 1953 below-average run-off - likewise for four months pre-

vious, well above-average for the next two months

previous.
3) 1959 below-average run-off in a well below-average hydro-
year; previous two hydro-years well above average.

4) 1968 below-average run-off within a markedly dry phase.

=) Wi £ T below-average run-off; previous hydro-year well
above average.

N.B. Simulated run-off data are not available beyond hydro-year
1975. Therefore, the comment above for the 1977 time slice
is based upon local ground knowledge.

River Mouth

The Mdloti 1is often diverted at its mouth by a southerly-
extending sand-spit and discharges into the ocean over a rocky
sill. This trend is further encouraged by the position and
alignment of the National Road (NR) bridge, 400 m from the
mouth, completed in 1960, with its 300 m embankment across the
left-bank flood plain. However, the position is variable as
seen in Photograph NN3/2 for 1937 where there are well-developed
northerly and southerly-extending spits. During the winter the
mouth is often blocked by a sandbar (Photograph NN3/5) which was
artificially breached in a central position by sugar farmers
when their cane fields became flooded (Begg 1978). This prac-
tice ceased in 1982 (Begg 1984) but then the North Coast Region-
al Water Services Corporation found that their raw and purified
water pipelines became inundated, making inspections difficult.
Artificial breaching has thus continued but is done at the
natural point of exit near the right bank. An example of the
natural breaching of the mouth in this more southerly position
may be seen in Photographs NN3/7 (mouth open) and NN3/1 (mouth
closed). These photographs from the orthophoto series were
taken on the 22nd July and the 23rd June 1977, respectively.



Begg (pers. comm.) estimates the mouth to be closed for 64 per

cent of the year.
Land-use
(a) Agriculture

Sugar cane cultivation, often down to the river's edge has been
a marked feature of the flood plain and valley sides during the

period under review.

(b) Structures

The NR bridge, 400 m from the mouth, was completed in 1960. Em-
bankments for this bridge, 300 m on the left bank and 180 m on
the right bank, extend diagonally across the flood plain.

(c) Urbanization

In the 1970's La Mercy Airport was constructed fairly close up-
stream of the reach under review.

The aforegoing brief notes on land-use should be borne in mind
when reading the following sections on siltation and lateral

stability.
Siltation

The lowest 3,4 km of the Mdloti show severe siltation. On a
November 1850 map in the Natal Archives, Pietermaritzburg
(photo-copy inside back cover), a greater expanse of open water
is depicted near the mouth compared with the available aerial
photographs from 1937 onwards. The latter, in particular Photo-
graphs NN3/2-4, give evidence of the earlier larger water body
on the left bank which by 1937 was largely infilled with silt
and swamps. The turn of the century falls outside our detailed
study period but the early map allows us to set the stage for

current siltation. Figure NN3/2 shows the continuing trend of



reduction in open water areas. Photographs NN3/2-6, from 1937

to 1977 show that 21 per cent of the flood plain is occupied by
fluvial silt deposits and swamps (Table NN3/I) and that avulsion

occurs, these factors being indicative of siltation.

The most important physical factor causing this siltation is the
highly erratic run-off. The overall gradient of the Mdloti is
1:95 (moderately steep for Natal) checking to 1:826 over the
lowest 12 km. For a sediment source one must look to erodible
soils and livestock/agricultural malpractices in the catchment.
From a sediment production map of South Africa (Rooseboon, 1975)
a sediment yield of 210 800 tons per year 1is derived for the
Mdloti catchment. This represents a yield of 400 tons/kmz/yr,
which is high. Eroding cane fields and river banks will provide
a local source of silt. In the early 1970's siltation was fur-
ther aggravated by earthworks associated with the construction

of La Mercy Airport which is just upstream of the reach under
review (Begg, 1978).

Bearing in mind that the rate of siltation in the lower reaches
is not steady but is mainly the result of major hydro events
(see earlier fluvial deposits on the left bank of the upper part

of the reach in Photograph NN3/2), one should study the changes
in siltation from two viewpoints:

(a) spatially (area-changes over time) and

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

Photographs NN3/2-6 show changes in siltation areas from 1937 to
1977, and areal measurements of the flood plain quantify these
changes (Table NN3/I). Care must be taken in studying these
changes in composition of the flood plain - river stage must be
comparable and one must examine carefully which changes in cul-
tivated and bush areas have been at the expense of the base 1line
(1937) recent siltation areas. For the five time slices under

review, the run-off was below average and in the one case



(1968) when the mouth was closed, there is no photographic evi-
dence of the damming up of high water 1levels behind the bar
(N.B. reduced open water area and the time slice was within a
prolonged drought period). Therefore the time slices are com-
parable. The "recent" siltation area in 1937 comprised fluvial
sand/silt plus swamp areas (20% of the flood plain). In subse-

quent time slices the siltation areas comprised the following:

fluvial/sand silt
swamp/mar sh

increase of vegetated, cultivated and built-up areas since 1937
at the expense of 1937 "recent" silted areas.

Recent areas of siltation, with open water areas given in brack-

ets below, are summarized as percentages of the flood plain area
as follows:

1937 1953 1959 1968 1977
20 25 27 27 27

(13) (13) (12) (10) (11)

Two clear facts emerge:

(1) there has been a general reduction in open water areas over
time and
(ii) there was an increase in siltation areas until 1959,

after which, although some silted areas were re-worked and

re-located, the total area remained constant.
(b) Aggradation/degradation over time

These changes naturally cannot be assessed from aerial photo-
graphs and successive x-sections at the same site are not avail-
able for the Mdloti. However, in December 1954 a x-section was
surveyed, approximately 400 m from the mouth prior to the build-
ing of the NR bridge revealing a bed level of +1 m to M.S.L. for
the two main river channels and a smaller channel. The NR

bridge, built in 1960, constricts the former total channel width



by 0,7. One would thus expect the scour during major floods to

be slightly deeper than the 4 m indicated by the layer of course
fluvial sand shown in a x-section drawn by Orme (1974) from

boreholes drilled prior to the construction of the NR br idge.

Apart from the scour and fill during major floods, there is evi-
dence that the Mdloti 1is generally aggrading in its lowest
reaches, although this cannot be quantified. Firstly, comparing
the November 1850 map and the earliest (1937) aerial photogr a-
phy, former open water areas have been infilled by sediment
and/or swamps. This pattern has continued from 1937-1977
(N.B. the increase of reedswamp areas which colonize deposits
emerging above mean water 1level from 1937-1977) . Secondly,

channel avulsion itself is indicative of aggrading conditions.

Lateral Stability

For easy visual reference, an envelope of mobility, lines of
measurement and lateral shift are superimposed on an orthophoto
(Photograph NN3/8).

Lateral shift is greatest between sections 5 and 9 and at the
mouth, section 12 (Figure NN3/1 and Table NN3/VIII).
Sections 5-9 reflect that part of the reach where there is chan-
nel bifurcation and avulsion. Furthermore, superimposed upon
this pattern has been the development of meanders upstream of
the NR bridge (Photograph NN3/6). This marks the river's re-
sponse to the embankments (N.B. the longer thalweg and increased
sinuosity for 1977 in Table NN3/I). The change in pattern of
the river course from 1937 to 1977 is highlighted in Photograph
NN3/7.

The average lateral displacement from the whole reach is 61,5 m

(130,3% of R width) with an average coefficient of variation of
41,5 per cent which quantifies the instability.



Overall,

the Mdloti shows considerable siltation and has been

laterally unstable for the period under review, 1937-1977.

Details of the classification may be found in Tables NN3/II-VI
and an abstract of results is given in Table NN3/I.
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ABBREVIATIONS/SYMBOLS/TERMS USED

M.A.R. Mean annual run-off
L.B. Left bank

R.B. Right bank

L.V.S. Left valley side
R.V.S. Right valley side

P Perimeter

Arithmetic mean

Standard deviation
Coefficient of variation ;

.S.L. Mean sea level

AR < n XK

River

d/s Downstream
u/s Upstream

Maximum value

- - - - Minimum value

N.R. No record

Head of reach An arbitrary control point selected at the first
convenient place u/s of the maximum known limit
of saline penetration/tidal influence - prefer-
ably where the river is confined by a bridge to
facilitate the demarcation of flood plain areas.
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TABLE WX/ TT

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NN

Valley Characteristics

Relation of Channel to

RIVER _ YA w.OT | i % ESTUARINE, REACH from \450s R4. Br , ‘3,3  km from mouth. REF, DEA \\ 301 b
AERIAL PHOTO DATE 30 - \y - 371 SCALE \:1O 00O CATCHMENT AREA . S 27 kmZ, M.A.R. \\b A9 mx106, No. of DAMS _ w1
RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley Valley Sides (tamt Well-defined)

Terrain Vegetation Land- use Slumping Vegetation and Land-uee Left Right
mountainous almost none none none coastal dune forest 8 18 %
hilly grass scattered cultivation ./ occasional sand T %
v undulating v sparsely forested (0-25%) partly cultivated frequent trees A\ %
plains moderately forested (25-75%) « mainly cultivated grass %
heavily forested (75-100%) v scattered settlement cultivated A2 2 AR
#riverine forest: tributaries partly built-up built-up 4

urbanized

Comments * vesxy \iWle
=

Relation of Channel to Valley

Obst ruct ions/Constructions

Degree of Obstruction/Constriction for Each

Meaguremente Terraces Valley Bottom Sidea or Resietant Terraces Surface Geology
(Vertical) (Lateral)
valley length 2750 m none not applicable not spplicable (no valley or free) bedrock
bottom width (av.) w3 m  indefinite not obviously degrading voccasionally confined lacustrine deposits
valley area \ S S,y ha vfragmentary or aggrading frequently confined v/ fluvial deposits
height at head cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: v/aggrading Comdisnts
River Mouth
Characterigtice Meaguremente
v/ open/ebeved right bank breskwater length m
v natural/sctificiel left bank breakwater length m Comments
canalized v rock sill level m to MSL
/ sandy cliffs on left bank: height m to MSL
/' rocks on right/Jmfit bank spit/bec: direction of growth 207 © o \7°
outer bar length of spit/ber LA| M =4 Ll
silt plume (fluvial) length stabilized Ne MmN
v suspended sediment (marine) width LM e BT o
FPLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Preeence Extent Areal Measuremente: % Flood Plain/Valley Crops, Animal Husbandry
none none open water 13 swamp, marsh {4 sSugarlr <can<e,
indefinite average width W3 m sand (marine) 2 cultivated 51 ¥
fragmentary maximum width 250 m sand, silt (fluvial) [ built-up :
v cont inuous area \S 5,y ha trees, bush
grass Sy T
Comments
Channel Description N.B. - Estimate of flow stage: LOw/GEésf=ONas .
Pattern Measurements Ialanda/shoal;"’r Type of Flow Bar Type
straight *thalweg 3320 m none stagnant/still none
sinuous *aerial length 2oby m occasional uniform water surface « channel side bars
v irregular *ginuosity 1,25 frequent uniform with repid in reach point bars
regular meanders *open water area 20 ha + split v irregular ' ~ channel junction bars
irregular meanders perimeter QRS m braided pool and riffle sequence v 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
river width x 47,3 m 8= S8 m Comments *whole reach

xb Ihal‘dry sand' shools neasr moutth

Position (from head of reach)

Natural Degree Man-made N -
v none v/ none road bridge/s

logs minor rail bridge/s
boulders major causeway
vegetation weir/dam

fish traps

embankment /s
Comments groynes

canals

drainage furrows

others

Lateral Channel Activity

Lateral Activity Nature of Banke Bank Vegetation

irregular lateral activity
~ avulsion

channel edge

/right bank b

Lateral Stability

not detectable v alluvium none stable

downstream progression natural levees " weak slightly unstable
progression and cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong v’unstable
entrenched loop development 7 cultivation to ~left bank 25 highly unstable

-~
~
% Comments




v undulat ing

TABLE NN3

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NN 3

RIVER  ™MDLOT\ ©

AERTAL PHOTO DATE July /Auaq 'S3  SCALE \0 OO  CATCHMENT AREA _ S 27|
R W

General Description of the Terrain above the Valley

Terrain Vegetation
almost none
grass
¢ sparsely forested (0-25%)

mount ainous
hilly

plains
heavily forested (75-100%)

¢« riverine forest: tributaries

Valley Characteristics

moderately forested (25-75%)

Relation of Channel to

urbanized

Relation of Channel

% ESTUARINE, REACH from \a50's Ra.3r, , 3.\  km from mouth, REF. DEA U 30lb

tnZ, M.A.R. \1b, 29 mIx106, No. of DAMS N1\

RIVER VALLEY AND_RIVER MOUTH FEATURES
Valley Sides (Mwt Well-defined)

Land- use Slumping Vegetation and Land-use Left Right
none none coastal dune forest B3 \B %
scattered cultivation + occasional sand H
partly cultivated frequent trees \ %
/ mainly cultivated grass %
v scattered settlement cultivated 42 1\ -
partly built-up built-up 4

Comments ¥ vasry \iWle
A

to Valley

Measurementa Terraces valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 2150 m none not applicable not spplicable (no valley or free) bedrock
bottom width (av. a3 m indefinite not obviously degrading v occasionally confined lacustrine deposits
valley area S ha /fragmentary or aggrading frequently confined ¥ fluvial deposits
height at head cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: v aggrading Comments
River Mouth
Characteristics Measurements
v/ open/ almasd right bank breakwater length m - 4
v/ natural/ettttete] left bank Lreakwater length m Comments vega¥XoVb . on ¢ ea St
canalized v rock sill level m to MSL
+ sandy cliffs on left bank: height m to MSL
¥ rocks on right/wst bank spit/mer: direction of growth 210 © & 22°
outer bar length of spit/bes 34 Mmoo 375 m
silt plume (fluvial) *length stabilized 230 M rnL

v

v bifurcated

suspended sediment (marine)

Oescription of flood Plain

Presence Extent

none none

indefinite average width W33 m
fragmentary maximum width SO m
cont inuous area 1S5S “ ha

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

Pattern Measurements
straight *thalweg
sinuous *aerial length
irreqular *ginuosity

reqular meanders
irregular meanders
tortuous meanders

*open water area |9

channel slope
channel width X
river slope
river width x

lake/s
lagoon

Obst ructions/Constructions

3075 m
2652 ™
S

perimeter 97162 m
river X-sections available

S49.8 m

81 moax o7

PLOOD PLAIN AND CHANNEL FEATURES

Areal Measurements: % Flood Plain/Valley

open water \ swamp, marsh

R L conflined

Crops, Animal Huebandry

SE aﬂ—l' m&_

'8
sand (marine) cultivated 52,
sand, s8ilt (fluvial) W built-up
trees, bush} _
grass A T
Comments
LOW/Hi Zioss S = H
Islande/Shoal §* Type of Flow Bar Type
none stagnant/still none
v occasional uniform water surface v/ channel side bars
frequent uniform with rapid in reach point bars
ha vsplit v irregular 2 v channel junction bars
braided pool and riffle sequence / mid-channel bars
turbid diemond bars
- diagonal bars
8 = m sand waves/large dunes
8 = Wl m Comments 'whc;l.e t'eac':|I 4
) | hoo diy Sondd shoal near modth
Degree of Obstruction/Constriction for Each Position (from head of reach)

Wesd of reacdh

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

others

drainage furrows

Lateral Channel Activity

Lateral Activity

Nature of Banke

Bank Vegetation

not detectable v alluvium none stable
downstream progression natural levees v weak slightly
progression and cut-offs rock/boulders good

mainly cut-offs protected/stabilized very strong v unstable

entrenched loop development
irreqular lateral activity
v avulsion

v cultivation to
channel edge

v left bank \ O
vright bank [y

at e

Lateral Stability

unstable

moderately unstable

highly unstable

Comments




TABLE W™ CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO NN 3
RIVER MDLOT |\ y ° % ESTUARINE, REACH from \R50's Rd4. Br. , 3,2 km from mouth. REF. DEA )\ 30\ b

AERIAL PHOTO DATE - b-59 SCALE 1210 000 CATCHMENT AREA 5 2.7 2, M.AR. )\\b R9 mx106, No. of DAMS Wi

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain sbove the Valley Valley Sides (Met Well-defined)

Terrain Vegetation Land- use Slumping Vegetation and Land-uee Left Right
mount ainous almost none none none coastal dune forest 8 \8 %
hilly grass scattered cultivation +/ occasional sand %
« undulating v sparsely forested (0-25%) partly cultivated frequent trees W\ %
plains moderately forested (25-75%) / mainly cultivated grass %
heavily forested (75-100%) / scattered settlement cultivated qQ2 11 %
A riverine forest: tributaries partly built-up built-up %

urbanized

Comments * yvery UNle.
=)

Valley Characteristics

Relation of Channel to Relation of Channel to Valley

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length TS0 m none not applicable not spplicable (no valley or free) bedrock
bottom width (nv.j w3 m indefinite not obviously degrading v/occasionally confined lacustrine deposits
valley area \S 5,4 ha Vfragmentary or sggrading frequently confined v fluvial deposits
height at hea cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: v/ aggrading Commerits
River Mouth
Characteristice Meagurements
v open/elesed right bank breakwater length m
v natural/sstificiel left bank Lreakwater length m Comments * Venelobiow ouypwotl
canalized Jrack sill level m to MSL 3 »
v/ sandy cliffs on left bank: height m to MSL
7/ rocks on right/km#t bank spit/bar: direction of growth 209 ©
outer bar length of spit/ber (.7 m
silt plume (fluvisl) <length stabilized 3so_ ™
/ suspended sediment (marine) width S m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water . \ 2 swamp, marsh \® =u s‘et cang
indefinite aversge width 1493 m sand (marine) 2 cultivated S5
fragmentary maximum width 850 m sand, silt (fluvial) 3 built-up
/ continuous area \SS,\ hs trees, bush
R B v
Comments

Channel Description N.B. - Estimate of flow stage: LOW/H

Pattern Measuremente Islands/Shoals Type of Fl Bar Type
straight *thalweg 32w m none . stagnant/still none
sinuous *agerial length 263L m occasional uniform water surface ¥ channel side bars
v irregular *ginuosity . \,23 **frequent uniform with repid in reach point bars
regular meanders *open water area 8,5 ha split v irregular ' 7 channel junction bars
irregular meanders perimeter S 300 m braided pool and riffle sequence v mid-channel bars
tortuous meanders river X-sections available turbid diemond bars
bifurcated channel slope - diagonal bars
lake/s channel width x m 8 = m sand waves/large dunes
lagoon river slope -
river width x SO m s=_T705m Comments *whole reach
M nesd__arout
Obst ructions/Constructions
Natural Degree Man-made Degree of Obstruction/Consetriction for Each Position (from head of reach)
v none v’ none road bridge/g R, condines Wead o veandh

logs minor rail bridge/s
boulders major causeway
vegetation weir/dam

fish traps

embankment/g 20 pn oo RB. lor veud NR, bricke. 2.5 v
Comments groynes :

canals

drainage furrows

others
Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegetation Lateral Stability
not detectable v alluvium none ; stable
downstream progression natural levees v’ weak slightly unstable
progression and cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong v unstable
entrenched loop development / cultivation to left bank - % highly unstable
irregular lateral activity channel edge right bank 33 % Comments

v avulsion




/ avulsion

TABLE NN /YT CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO W 3
RIVER MDLOT) . ? % ESTUARINE, REACH from \980's RA.Ry¢ , D,2 km from mouth. REF. DEA L 30\ b
AERIAL PHOTO DATE 2 -8 -8B SCALE\:10 OO0 CATCHMENT AREA S 7] km2, M.A.R. \\b A9 m3x106, No. of DAMS Wil
RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain above the Valley Valley Sides (Mmt Well-defined)
Terrain Vegetation Land- use Slumping Vegetation and Land-use Left Right
mount ainous almost none none none coastal dune forest el e |
hilly grass scattered cultivation v occasional sand 5 RGN L %
undulat ing 7/ sparsely forested (0-25%) partly cultivated frequent trees \ %
plains moderately forested (25-75%) v mainly cultivated grass P P
heavily forested (75-100%) v scattered settlement cultivated T B
* riverine forest: tributaries partly built-up built-up Rk Chae &
urbanized Comments % Je,. Utt\le
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Measurements Terraces Valley Bottom Sides or Resistant Terracee Surface Geology
(Vertical) (Lateral)
valley length 2750 m none not applicable not epplicable (no valley or free) bedrock )
bottom width (av.) w93 m indefinite not obviously degrading /occasionally confined lacustrine deposits
valley area 155,y ha v fragmentary or aggrading frequently confined v/fluv!al deposits
height at hea cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: /aggrading CoRhenta
River Mouth
Characteristics ) Meagurements
v epas/closed right bank breskwater length _ m " :
v natural/eskstieial left bank Lreakwater length m Comments VegaYaXiow c,y;g‘:j*&
canalized / rock sill level m to MSL 7 b
/ sandy cliffs on left bank: height m to MSL
/ rocks on right/lmét bank smit /bar: direction of growth 208 ©
outer bar length of smeid/bar 70 m
silt plume (fluvial) * length stabilized weo M
v suspended sediment {marine) width s2.m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Areal Measuremente: % Flood Plain/Valley Crope, Animal Husbandry
none none open water 1O swamp, marsh |\ @ Suaay cane
indefinite average width _14-A3 m sand (marine) 2 cultivated 0
fragmentary maximum width {50 m sand, silt (fluvial) 2 built-up \
/ cont inuous area \ 55,y ha trees, bush o
S e f T T
Comments
Channel Description N.B. - Estimate of flow stage: LOW/NEAR=SONORSSRNEMERNKNEGH
Pattern Measuremente Ielande/Shoate Type of Flow Bar Type !
straight *thalweg ANT7O m none v’ etagaent/still none
sinuous *gerial length 2550 m v occasional uniform water surface v/ channel side bars
v irreqular *sinuosity \. 2 frequent uniform with repid in reach point bars
¥*regular meanders *open water area |’§ ha split irregular ' v channel junction bars
irregular meanders perimeter \02.25m braided pool and riffle sequence mid-channel bars
tortuous meanders river X-sections available turbid diamond bars
bifurcated channel slope . diagonal "bars i
lake/s channel width X m 8 = m sand waves/large dunes
lagoon river slope
river width x 393 m s= B\, um Comments *whole reach
o x’D\‘R\\.'\q “—‘S N.R, \'Jh-‘\o‘qg-
: = t
Obst ruct ions/Const ruct ions
Natural Degree Man-made Degree of Obstruction/Constriction for Each Poeition (from head of reach)
none v none road bridge/s (20) R. conNnad O g 2,b v
logs minor rail bridge/s ° 3
boulders major causeway
vegetation weir/dam
fish traps -
embankment /8 for MR, v dog. 290, v 8., \ZO .. - 2. b wwn
Comments groynes i
canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Banke Bank Vegetation Lateral Stability
not detectable v alluvium none stable

downstream progression natural levees 7/ weak - slightly unstable
progression and cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong v unstable
entrenched loop development cultivation to left bank | % highly unstable
irreqular lateral activity channel edge right bank |3 % Comments




TABLE W™N3/TT CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO WN 3
RIVER ™MDy oTY , _&O % ESTUARINE, REACH from\asO's Ra, Bv, _3 W km from mouth. REF. DEA U 30\ b

AERIAL PHOTQO DATE 22-1-77 SCALE WO Q0O CATCHMENT AREA S27

(ov~ho P\no%‘o ser QS)

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

im2, M.A.R. \\b 294  mx106, No. of DAMS® \

Valley Sides (M@t Well-defined)

Terrain Vegetation Land- use Slumping Vegetation and Land-uee Left Right
mount ainous almost none none none coastal dune forest & \8 %
hilly grass scattered cultivation v occasional sand %
v’ undulating v sparsely forested (0-25%) partly cultivated frequent trees \y %
plains moderately forested (25-75%)  mainly cultivated grass k4
heavily forested (75-100%) / scattered settlement cultivated QW 11 %
4& riverine forest: tributaries partly built-up built-up ; %

urbanized

Valley Characteristics

Comments ¥ Nazelrmere (La16)
T Jarw \W\a

Relation of Channel to Relation of Channel to Valley

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)

valley length 2 150 m none not epplicable not epplicable (no valley or free) bedrock

bottom width (av.) wa3 m indefinite not obviously degrading ¢ occasionally confined lacustrine deposits

valley area \SS,\y he vfragmentary or aggrading frequently confined v fluvial deposits

height at hea cont inuous partly entrenched entrenched aeolian

of reach + 5 m to MSL approx. entrenched

valley slope =1: 550 v/aggrading Comments
River Mouth
Characterigtics Meagurementes
v open/eiased right benk breskwater length m
v natural/sshadicbel left bank Lreakwater length m
canalized v rock sill level m to MSL
v sandy cliffs on left bank: height m to MSL
/ rocks on right/hm&t bank spit/bac: direction of growth 212 ©
outer bar length of spit/ear 463 m
silt plume (fluvial) % length stabilized WO m
/ suspended sediment (marine) width :‘!I m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Comments * :(gqug,:,gn EFQ,.;XSQ

Presence Extent Areal Measuremente: % Flood Plain/Valley Crops, Animal Husbandry
none none open water [| swamp, marsh 2 | Sugar cang
indefinite average width %33 'm sand (marine) cultivated S iy
fragmentary maximum width @SSO m sand, silt (fluvial) ] built-up \
Vv cont inuous area 55 ha trees, bush
I grass T8 I -
Comments
Chennel Description N.B. - Estimate of flow stage: L[OW/NEARSEBNSEFERNSHENDINTGH
Pattern Measuremente Telands/Shoals™ Type of Flow Bar Type ;
straight *thalweg 2405 m none stagnant/still none
sinuous *aerisl length 2598 m v occasional uniform water surface v channel side bars
v irregular *ginuosity 1,31 frequent uniform with rapid in reach / point bars
% reqgular meanders *open water area 16,7 ha split v/irregular //channel junction bars
irregular meanders perimeter ETRO m braided pool and riffle sequence mid-channel bars
tortuous meanders river X-sections available turbid diemond bars
v bifurcated channel slope . diagonal bars .
lake/s channel width X m s = m sand waves/large dunes
lagoon river slope TR ma .
X ¢ e *
river width X 390 m s= 6|,7m Comments *whole reach wls N.R. bhdae
s neoy MQ»—“\
Obst ruct ions/Const ruct ions
Natural Degree Man-made Degree of Obstruction/Constriction for Each Position (from head of reach)
¥ none 7 none road bridge/s (2) R, confined O v 2 b\
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps :
embankment/8 leor N.R. briockgae. 2300wy -.B. \BOwn R, B, eyl ey
Comments groynes " > 5
canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Banke Bank Vegetation
not detectable v’alluvium none

downstream progression natural levees v’ weak
progression and cut-offs rock/boulders good

mainly cut-offs protected/stabilized very strong
entrenched loop development - ¢ cultivation to left bank \71
irregular lateral asctivity channel edge right bank  \\

v avulsion

T e

Lateral Stability

stable
slightly unstable
moderately unstable
v unstable
highly unstable
Commente
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