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BRIEF NOTES MPENJATI NS7

Location

The Mpenjati discharges into the Indian Ocean on the Natal South
Coast at 30°59's, 30°17'E. The head of the reach under review
is the National Road (NR) bridge of the old south coast road,
1,3 km from the mouth (Photograph NS7/1).

Hydro Data

The M.A.R. from a catchment of 100 km? is 25,52 x 10® m3 (23,7%
of the precipitation). Of particular interest to this study is
the erratic nature of the run-off. This is quantified by the
high coefficients of variation for monthly run-off
(Table NS7/XII) ranging from 74,8 per cent to 198,6 per cent
(Vs = 125,5%) and by the wide spectrum of annual and monthly
run-off shown in Figures NS7/2 and 3. Figure NS7/4 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 (Middleton et al., 1981). The
Mpenjati is subject to frequent, high monthly run-off periods:
major flood flows occurring in June 1929, July 1931, November
1936, October 1954, May 1959, March 1963 and January 1964
(Figure NS7/3).

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

regarding the eight relevant photographs:

1) 1937 below-average run-off but above-average two to five
months previous and a major flood flow six months

previous.

2) 1943 near-average run-off - likewise for six months pre-
vious, well above-average for the next six months
previous.




water levels behind the sandbar, overflow channels occur - again
towards the right bank (Photographs NS7/2 and 8).

Begg (pers. comm.) estimates the mouth to be closed for 65 per
cent of the year.

Land-use

(a) Agriculture

There has been no cultivation on the flood plain for the period
under review but in very recent years 30 per cent of the left

valley side has been given over to sugar cane plantations.

(b) Structures

The National Road (NR) bridge, at the head of the reach under

review, was built in 1929. It is situated 1,4 km from the
mouth. Four hundred metres downstream of the NR bridge a free-
way was constructed in 1983. An embankment for the freeway

bridge extends for 140 m diagonally across the left bank flood
plain.

(c) Urbanization

Sand extraction from the river channel bed commenced in October
1969. There were four sites for these operations by 1976 (Begg,
1978). Since 1978 the sand extraction works have escalated
(Begg, 1984; Heydorn, pers. comm.).

A brick and cement block factory was established near the head
of the reach in 1983.

Siltation

The lowest 1,4 km of the Mpenjati show severe siltation for the
period under review. The 1937 photograph (Photograph NS7/2)
gives a classic example of a sub-aerial delta deposited by the




major flood flows of November 1936 and earlier floods. This
delta formed where the river first emerges from an incised mean-
der course with the check on river velocities, gradually exten-
ding towards the mouth. By May 1937 the delta was approximately
800 m long, extending to the position where the river flowed
into a fair-sized "lagoon" behind the sandbar at the mouth. It
should be noted that siltation continued thereafter without the
aid of any adverse human influences in the lower reaches until
the 1970s. Until then, the siltation was the result of a highly
erratic run-off, very steep gradients (1:38 overall checking to
1:462 in the lowest 1,4 km) and no coastal plain. For a sedi-
ment source, one must look to erodible soils and land-use mal-
practices in the catchment. From a sediment production map of
S. Africa (Rooseboom, 1975) a sediment yield of 60 000 tons per
year is derived for the Mpenjati catchment. This represents a

rate of 600 tons/kmz/yr, which is very high.

Bearing in mind that the rate of siltation in the lower reaches
is not steady but is mainly the result of major hydro-events,
one should study the changes from two viewpoints:

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

(b) wvertically (aggradation/degradation over time).

(a) Changes in siltation over time

Photographs NS7/2-9 show changes 1in siltation from 1937 to
1984, Areal measurements of the flood plain gquantify these
changes and the results may be seen 1in the "Abstract"
(Table NS7/1). Care must be taken in studying the changes 1in
composition of the flood plain - some changes are due to diffe-
rences in stage. One should compare only time slices with simi-

lar mouth conditions, which give similar water level stages.
Then two clear facts emerge:

(1) there has been a reduction in open water areas, stage for
stage, over time, and

(2) there has been an increase in siltation areas since 1937.




A x-section surveyed for the Freeway bridge, 400 m downstream of
the NR bridge, in January 1982 gives a river bed level of
+0,79 m to M.S.L.

Nearer the mouth, a short profile taken by Cerff at low tide on
10 January 1981 (Begg, 1984) gives a water level and lowest bed
level equating approximately to -0,54 m and -1,24 m to M.S.L.
respectively. The profile was taken about 150 m upstream of the
sand-spit at the mouth. The human influence of sand extraction

might well have brought about a slight reduction in bed levels

in recent years in the lowest reaches but nothing quantitative

may be given in this regard.

Lateral Stability

For easy visual reference, an envelope of mobility, lines of

measurement and lateral shift are superimposed on an orthophoto
(Photograph NS7/11).

The lateral displacement increases steadily from the head of the
reach to the mouth, where it 1is considerable owing to the
various mouth positions (Figure NS7/1 and Table NS7/XI).
Expressed as a percentage of the average river width, this late-
ral shift is high (226,5%). Overall, the Mpenjati river course
has moved towards the right valley side during the period under
review as a result of the deposition of silt and formation of
considerable salt marsh areas on the left bank (Table NS7/XI).
The average 1lateral shift of 142,9 m with a coefficient of

variation of 28,8 per cent indicates moderately unstable
conditions.

Even allowing for differing flow stages, the river widths have

decreased in the period 1937 to 1984 (Table NS7/X).

The sinuosity has been variable, ranging from 1,07 to 1,25.
This mainly reflects differing flow stages and mouth condi-
tions. The freeway bridge embankment is too recent and too high
up in the reach markedly to affect the sinuosity.




Overall, the Mpenjati shows considerable siltation and has been

moderately unstable for the period under review: 1937-1984.

Details of the classification may be found in Tables NS7/11-1IX

and an abstract of results is given in Table NS7/I.
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ABBREVIATIONS/SYMBOLS/TERMS USED

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

Xl

MSL

d/s

u/s

N.R.

Head of reach

Mean annual run—-off
Left bank

Right bank
Perimeter
Arithmetic mean
Standard deviation

. P s
Coefficient of variation —E—

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 WS 7/17 CLASSIFICATION Of THE LOWER REACHES OF NATAL RIVERS NRIO WS 7

RIVER Me e TATI ; 4 % ESTUARINE, REACH from tN.R. Bridge , ', 5 km from mouth. REF. DEAY LWO2 e
=5 - -
AERIAL PHOTO DATE 2 -5 -37 SCALE 31O OO0 CATCHMENT AREA 100 W2, M.ALR. 25,52 mx106, No. of DAMS Wi\
RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain above the Valley valley Sides (¥mt Well-defined)

Terrain Vegetation Land-use Slumping Vegetation and Land-use Left Right
mountainous almast none none Vv none coastal dune forest VR 38 4
v" hilly v grass scattered cultivation occasional sand E
undulating v sparsely forested (0-25%) partly cultivated frequent trees 2.0 2.9 -
plains moderately forested (25-75%) mainly cultivated grass £2. 33 %
heavily forested (75-100%) ¢ scattered settlement cultivated %
v riverine forest: tributaries partly built-up built-up %

urbanized Conmerts

Yalley Characteristics

Relation of Channel to Relation of Channel to Valley

Measuremente Terraces Valley Bottom Sides or Resistant Terracee Surface Geology
(Vertical) (Lateral)
valley length {200 m Ynone not applicable nat applicable (no valley or free) bedrock )
bottom width (av.) 20b m  indefinite not obviously degrading occasionally confined lscugtrme deposits
valley area 33.7 ha fragmentary or aggrading frequently confined /Fluv%al deposits
height at he cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: v aggrading Comnents
River Mouth
Characterigtics Measurements
* open/ebeewd right bank breakwater length m
v'natural/ sskatieial left bank breakwater length m Comments ¥ overfloyg Q\\MAQ_L
canalized rock sill level m to MSL
v’ sandy cliffs on left bank: height m tao MSL
rocks on right/left bank spit/bes: direction of growth 2 20 ©
outer bar length of spit/bar 00 m
silt plume (fluvial) length stabilized e m
v suspended sediment (marine) width Q9 ™

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Areal Measurements: % Flood Plain/Valley Crope, Animal Husbandry
none none open water 29 swamp, marsh
indefinite average width 30k m sand (marine) \ S cultivated
fragmentary maximun width SO0O m *sand, silt (fluvial) 21 built-up
v continuous area 32,7 ha trees, bush N
grass < S

Comments * \O,\ha sub —aers m\
flavial delta

Channel Description N.B. - Estimate of flow stage: LOW/NERS=EONSRIERNENCMSAISH

Pattern Measuremente Islande/Sheals Type of Flow Bar Type

straight *thalweg WSS m none stagnant/still none

sinuous *gerial length Y162 m . occasional () uniform water surface v channel side bars

irreqular *sinuosity vV, frequent uniform with rapid in reach “point bars

reqular meanders *gpen water area 13 o0 ha split v irregular channel junction bars
« irregular meanders perimeter 3705 m braided poal and 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 T -

river width x A0,1 m sz \OT,bm Comments *whole reach

B E L Braded oo 520 ‘Hr-«e\\u)ﬂj
: % 3

Obstruct ions/Constructions

Natural Degree Man-made Degree of Obstruction/Constriction for Each Position (from head of reach)
¥ none none road bridge/g N.RL bridee R. confined Neod of cench
logs minor rail bridge/s 4
boulders major causeway
vegetation weir/dam
fish traps
embankment/s
Comments groynes
canals
drainage furrows
others

Lateral Channel Activity

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




TABLE NS 7/IIT CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO WS T
RIVER MPEmIaT | , % % ESTUARINE, REACH from W.R. Bcidae , _\,S km from mouth. REF. DEAT wo2e
AERIAL PHOTO DATE Dec . 'u> SCALE \*10 00O CATCHMENT AREA _ 10O m2, M.A.R. 25,52 m3x106, No. of DAMS M.

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the lerrain sbove the Valley

Terrain Vegetation Land- use Slumping Vegetation and Land-use Left Right
mount ainous almost none none ¥' none coastal dune forest 2.0 38 E
v hilly v/ grass v scattered cultivstion occasional sand %
undulat ing « sparsely forested (0-25%) partly cultivated frequent trees K3 2.9 s
plains moderately forested (25-75%) mainly cultivated grass b2 33 %
heavily forested (75-100%) v scattered settlement cu%tlvated 5
¢ riverine faorest: tributaries partly built-up built-up “
urbanized Comments
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 \LOC m Y none not epplicable not epplicable (no valley or free) bedrock _
bottom width (av.) 30b m indefinite not obviously degrading - occasionally confined lacustrine deposits
valley area 33 7 ha fragmentary or aggrading frequently confined /fluv{al deposits
height at hea cont inuous partly entrenched entrenched aeolian
of reach m ta MSL entrenched
valley slope 1: ~ aggrading Comments
River Mouth
Characteristics Measuremente
# open/elesed right bank breakwater length m
natural/evtificial left bank breakwater length m Comments * obounY Yo dJdesa.
canalized rock sill level m to MSL
v sandy cliffs on left bank: height m to MSL
rocks on right/left bank spit/bas: direction of growth_ 223 © « 37°
outer bar length of spit/ser T3 MY 4l 2en
silt plume (fluvial) length stabilized [T T
v suspended sediment (marine) width 55 ma TS5

valley Sides (mt Well-defined)

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Preeence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water 33 swamp, marsh

indefinite average width 30k m sand (marine) \ 1 cultivated

fragmentary maximun width S©O0 m sand, silt (fluvial) 2R built-up

v continuous area

33,7 ba

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

Pattern Measurements

straight *thalweg V287 m

sinuous *gerial length \\b2o m
v’ irreqular *sinuosity Y

regular meanders
irregular meanders
tortuous meanders
bifurcated

lake/s

lagoon

*open water area 12,9 ha
perimeter 451315 m

river X-sections available

channel slope

channel width X m

river slope

river width x \0T7, & m

Obst ructions/Constructions

trees, bush
grass

e
—3

TOS/NEAR LONG-TERM MEAN/HEEH

Islands/Shoale Type of Flow Bar Type

none stagnant/still none

accasiaonal uniform water surface v channel side bars
frequent uniform with rapid in reach  point bars

split v irregular channel junction bars

braided pool and riffle sequence mid-channel bars
/ turbid « dismond bars
diagonal bars
s = m sand waves/large dunes
sz A3 4 m Comments *whole reach

Natural % Degree Man-made Degree of Obstruction/Constriction for Each Position (from head of reach)
v none none road bridge/s N.R, brdae R. confined heod of veaeh
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 Banksa Bank Vegetation Lateral Stability
not detectable v/ alluvium v none almmost stable
downstream progression natural levees weak slightly unstable
progression and cut-offs rock/boulders good v moderately unstable
mainly cut-offs protected/stabilized very strong unstable
entrenched loop development cultivation to left bank A highly unstable

irreqular lateral activity
v avulsion

channel edge

at ae

right bank 1 Comments




CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NS 7

TABLE N57/ T
RIVER

SCALE »lo OOD

AERIAL PHOTO DATE JTua [T ' 55

MPEN TATY s ? % ESTUARINE, REACH from NR. bridage. ,

113
\oO  kmZ, M.A.R.

km from mouth. REF., DEAY wo2 e
25,52 mx106, No. of DAMS W\

CATCHMENT AREA

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain sbove the Valley

Valley Sides (Wt Well-defined)

Terrain Vegetation Land- use Sluwmping Vegetation and Land-use Left Right
mount ainous almost none none ¥ none coastal dune forest 20 33 E
v hilly v'grass v scattered cultivation occasional sand =
undulating v sparsely forested (0-25%) partly cultivated frequent trees 20 29 =
plains moderately forested (25-75%) mainly cultivated grass [2Y=} 233 S
heavily forested (75-100%) v scattered settlement cultivated 5
v riverine forest: tributaries partly built-up built-up “
urbanized Comments
Valley Characteristics .
Relation of Channel to Relation of Channel to Valley
Meagurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geolagy
(Vertical) (Lateral)
valley length \ 200 m v'none not applicable not applicable (no valley or free) bedrock :
bottom width (ev.) 30b m indefinite not obviously degrading ,occasionally confined lacu§trine de;?osxts
valley area 33,7 ha fragmentary or aggrading frequently confined /fluvx‘al deposits
height at hea cont invous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: ~ 8sqgrading Congienta
River Mouth
Characterigtics Meagurements
v spen/closed right bank breakwater length m
v natural/ eekeiskiedel left bank Lreakwater length ™ Comments
canalized rock sill level m to MSL
v/ sandy cliffs on left bank: height m to MSL
rocks on right/left bank spint /bar: direction of growth 220 ©
outer bar length of wpt/bar 522 m
silt plume (fluvial) length stabilized AL M
v/ suspended sediment (marine) width bk m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water N2 awamp, marsh \Q
indefinite average width 3CL m sand (marine) cultivated
fragmentary maximum width So00 m sand, silt (Ffluvial) \ 3 built-up
v continuous ares 23 7 ha trees, bush 2.0
grass 2
Comments
Channel Description N.B. - Estimate of flow stage: LOW/iERSRONGEPERNENERNEITN
Pattern Meagurementsg Islands/Shoals Type of Flow Bar Type
straight *thalweg 267 w none stagnant/still none
sinuous *gerial length y\S3 m occasional uniform water surface v’ channel side bars
irreqular *sinuosity \,\O frequent uniform with rapid in reach ./ point bars
regular meanders *open water area 4,3 ha v split v irregular channel junction bars
v irregular meanders perimeter 3237 m  braided pool and riffle sequence v/ mid-channel bars
tortuous meanders river X-sections availsble v’ turbid diemond bars
bifurcated channel slope diagonal bars
lake/s channel width x m s = m sand waves/large dunes
lagoon river slope
river width x Ag, 1 m sz oAl m Comments *whole reach

Obst ruct ions/Constructions

N.R, bridme.

v, \ast devected ‘ope o~ posi Fion

Degree of Obetruction/Constriction for Each Position (from head of reach)

NWeod ok

. C.,ohé\r\ﬂd recchy

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

Lateral Channel Activity

Lateral Activity Nature of Banks

not detectable v alluvium

downstream progression natural levees
progression and cut-offs rock/boulders
mainly cut-offs protected/stabilized

entrenched loop development
v/ irreqular lateral activity
avulsion

cultivation to
channel edge

Bank Vegetation Lateral Stability

v none alwost stable
weak slightly unstable
good v moderately unstable
very strong unstable
left bank 2 highly unstable

%
right bank v % Comments
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TABLE NS7/

ASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO WS 7

RIVER MEEw IAT| 3

% ESTUARINE, REACH from N.R. ®Brldge. , ;3 km from mouth. REF. DEA T woO2 e

AERIAL PHOTO DATE S-5-b3 SCALE

\:1o oo CATCHMENT AREA \0O knZ, M.A.R. 25 S2 mx106, No. of DAMS ™

RIVER VALLEY AND RIVER MOUTH FEATURES

Description of Flood Plain

Obst ruct ions/Constructions

General Description of the Terrain sbaove the Valley Valley Sides (dst Well-defined)
Terrain Vegetation Land- use Sliumping Vegetation and Land-use Leéft Right
mount ainous almost none none / none coastal dune forest 20 38 5
v hilly v grass + scattered cultivation occasional sand =
undulat ing v sparsely forested (0-25%) partly cultivated frequent trees 2\ 373 s
plains moderately forested (25-75%) mainly cultivated grass S b 29 *
heavily farested (75-100%) ~ scattered settlement cu!twated #
#riverine forest: tributaries partly built-up built-up 4
urbanized Comments ¥ yovy \1We
Al
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Measurements Terracée Valley Bottom Sides or Resistant Terracee Surface Geology
(Vertical) (Lateral)
valley length 1200 m  none not applicable not spplicable (no valley or free) bedrockv )
bottom width {av.) 306 m indefinite not obviously degrading <occasionally confined lncu;tnr\e depoalts
valley ares 33,7 ha *fragmentary or sggrading frequently confined /Hu\qal deposits
height at hea cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: v aggrading Commenta: » Ty o
River Mouth
Characteristice Meagurements
* open/cdumed right bank breakwater length m
v natural/ sstsbeedel left bank Lreakwater length m Comments ¥ oaboul ‘o close
canalized rock sill level m to MSL
v/ sandy cliffs on left bank: height m to MSt
rocks on right/left bank spit/amr: direction of growth 2.2, ©
outer bar length of spit/ber 310 m
silt plume (fluvial) length stabilized . m
/ suspended sediment (marine) width 14 m

PLOOD PLAIN AND CHANNEL FEATURES

Presence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry
none none open water 25 swamp, marsh \ 8
indefinite average width 30bL m sand (marine) cultivated
fragmentary maximum width SoO m sand, silt (fluvial) 3 2 built-up
v continuous area _ﬁ,.l_ ha trees, bush e .
grass __L_ o
Comments
Channel Description N.B. - Estimate of flow stage: ®8W/NEAR LONG-TERM MEAN/MSSH
Pattern Measurements Islands/Shoals Type of Flow Bar Type
v straight *thalweg \287T m none stagnant/still none
sinuous *gerial length L1220k m accasional uniform water surface v channel side bars
irregular *sinuosity \, 07 frequent uniform with rapid in reach  point bars
reqular meanders *open water area __ @ 4y ha split v irreqgular channel junction bars
irreqular meanders perimeter Lol ™ v braided pool and riffle sequence mid-channel bars
tortuous meanders river X-sections availeble v turbid diamond bars
bifurcated channel slope diagonal bars
lake/s channel width X m s = m sand waves/large dunes
lagoon river slope
river width x 7,0 m s= 280 m Comments *whole reach

Degree of Obstruction/Constriction for Each
N.R,. bridce.
5

Position (from head of reach)

=N Con{(wxacz\ head of vwach

Natural Degree Man-made
v’ none none roed bridge/s

logs minor rail bridge/s

boulders major causeway

vegetation weir/dam
fish traps
embankment/s

Comments groynes
canals
drainage furrows
others

l Lateral Channel Activity
Lateral Activity Nature of

not detectable v alluvium

Banke Bank Vegetation

IS

Lateral Stability

v none almos stable

l downstream progression natural levees weak slightly unstable
progression and cut-offs rock/boulders good / moderately unstable
mainly cut-offs protected/stabilized very strong unstable

entrenched loop development cultivation to left bank L O highly unstable

irregqular lateral activity

I / avulsion

channel edge

T e

right bank w~ay__ Comments




CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NS 7T

TABLE WS 79T

RIVER _ ™ME or IAT) ’

? % ESTUARINE, REACH from W& Bridge

\, 4 km from mouth. REF. DEA T uwO2 ¢

AERIAL PHOTO DATE 24 -~ b-b%§ SCALE \*10 000 CATCHMENT AREA

\QO

(2, M.A.R. 25 52 mx106, No. of DAMS ™ L.

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain abave the Valley

Valley Sides (Mwt Well-defined)

Terrain Vegetation Land- uee Slumping Vegetation and Land-use Left Right
mount ainous almost none none ¥ none coastal dune forest 20 3 =
v hilly v grass v gcattered cultivation occasional sand S
undulat ing v/ sparsely forested (0-25%) partly cultivated frequent trees 28 33 %
plains moderately forested (25-75%) mainly cultivated grass S 2 29 =
hesvily forested (75-100%) v scattered settlement cultivated -
%riverine forest: tributaries partly built-up built-up -

urbanized

Valley Characteristics

Relation of Channel to

i\

Comments * Vu\]

Relation of Channel to Valley

Measurements Terracee Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length | LOO 'm none not applicable not spplicable (no valley or free) bedrock ;
bottom width (av.) 30k m indefinite not obviously degrading +bccasionally confined lacus§trine deposits
valley ares 23,7 ha *fragmentary or aggrading frequently confined /fluv*al deposits
height at hea cont inuous partly entrenched entrenched aeolian
af reach m to MSL entrenched
valley slope 1: v“aggrading Comments: ¥ A eV e el
River Mouth
Characterigtics Meagurements
* open/cioaed right bank breakwater length m
v natural/ sebsfsciel left bank Lreakwater length m Comments ¥* obouX Yo cdose.
canalized rock sill level m to MSL
 sandy cliffs on left bank: height m to MSL
rocks on right/left bank spit/bec: direction of growth 213 ©
outer bar length of spit/ber S5O m
silt plume (fluvial) length stabilized i m
v/ suspended sediment (marine) width T0 m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Areal Measurements: % Flood Plain/Valley Crope, Animal Huebandry
nane none open water \ S swamp, marsh 2.7
indefinite average width 30b m sand (marine) q cultivated
fragmentary maximum width SoO m sand, silt (fluvial) 23 built-up
/ continuous area 33 ha trees, bush 23
gress I o
Comment s
Channel Description N.B. - Estimate of flow stage: &o#/NEAR LONG-TERM MEAN/KERM
Pattern Measurements Islands/Shoals Type of Flow Bar Type
straight *thalweg \ple m nane stagnant/still none
ginuous *gerial length t242 M occasional uniform water surface v/ channel side bars
v irregular *ginuosity 1,0y frequent uniform with rapid in reach  point bars
regular meanders *open water area 5,0 ha split v irregular : channel junction bars
irreqular meanders perimeter 3100 m /braided poal and riffle sequence mid-channel bars

tortuous meanders
bifurcated

lake/s

lagoon

river X-sections available

channel slope

channel width X m s = m
river slope
river width x

"

293 m s 13,2, m

Obst ruct ions/Constructions

v turbid

diamond bars
diagonal bars
sand waves/large dunes

Comments *whole reach

Natural Degree Man-made Degree of Obetruction/Constriction for Each pPosition (from head of reach)
v’ none none coad bridge/s w,R. br.dge R, confined head of tecch
logs minor rail bridge/s
boulders major causeway
vegetation weir/dam
fish traps
embankment /s
Comments groynes
canals
drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Banks Bank Vegetation

Lateral Stability

not detectable 7/ alluvium v’ none atvo st stable

downstream progression natural levees weak slightly unstable
progression and cut-offs rock/boulders good v moderately unstable
mainly cut-offs protected/stabilized very strong unstable
entrenched loop development cultivation to left bank o) 4 highly unstable
irregular lateral activity channel edge right bank w~w % Comments

v avulsion




CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO WS 7

TABLE NS 7/¥TT

RIVER _mMegw IAT »
AERIAL PHOTO DATE 2 3 - b-Tb

=1

% ESTUARINE, REACH from W.R. Bwidae. ,
SCALE \:10 CDO CATCHMENT AREA

\, X km from mouth. REF. DEA T v O2<e.

\NOO

(orvmo ?‘no\’o)

fm2, M.A.R. 25, 52  wix106, No. of DAMS W\L_

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Valley Sides (Net Well-defined)

Velley Characteristics

ha **fragmentary

valley area 2
* height at head

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

Pattern Measurements

straight *thalweq \2L.8 m

sinuous *aerial length 11 L m
v/ irregular *ginuosity 1,01

reqular meanders
irregular meanders
tortuous meanders
bifurcated

*open water area 1., 2 hs

perimeter 3320 m
river X-sections available
channel slope

urbanized

Relation of Channel to

Terrain Vegetation Land- use Slumping Vegetation and Land-use Left Right
mount ainous almost none nane v’none casstal dune forest 2.0 A% 4
v hilly v grass v/ scattered cultivation occasional sand “
undulat ing v sparsely forested (0-25%) partly cultivated frequent trees 20 33 %
plains moderately forested (25-75%) mainly cultivated grass LO 29 %
heavily forested (75-100%) v scattered settlement cultivated %
# riverine forest: tributaries partly built-up built-up %

Comments *yu} it

Relation of Channel to Valley

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

valley length L2000 m none not applicable naot applicable (no valley or free) bedrock‘ )

bottom width (av.) 30l m indefinite not obviously degrading vbccasionally confined lacustrine deposits

or aggrading frequently confined v'fluvial deposits

cont inuous partly entrenched entrenched aseolian
of reach= +2,bm to MSL entrenched
valley slope = 1: L2 v aggrading Comments * S oy i v
Y-S \.,\-irl.z\}a» ¥—sechion

M L ve.nl Ltk la

Characterigtics Meagurements
* open/ciseed right bank breakwater length m +
+ natural/sctificiad left bank Lreakwater length m Comments™ _ ccibtla oo vesult ofF

canalized rock sill level m to MSL e o r ek e, Bl A
v sandy cliffs on left bank: height m to MSL eSS oL i

rocks on right/left bank spit/mer: direction of growth 2\ © Was eloted o W-L'\\\%\* on

outer bar length of spit/bec 295 m 2o T vun-o5t Adesreasing

silt plume (fluvial) *k length stabilized Voo m ax W g “ k)
~ suspended sediment (marine) width 20 m S i =

PLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Areal Measurements: % Flood Plain/Valley Crops, Animal Huebandry

none none open water V2, swamp, marsh 2.5

indefinite average width 30b m sand (marine) 2 cultivated

fragmentary maximun width _SppO m sand, silt (fluvial) 2 o built-up
v cont inuous area 3:; “1  ha trees, bush 30

grass \ -
Comments

L OW/ AR eSS e ERMrENG EEH

Islands/Shoals Type of Flow Bar Type

none stagnant/still nane

occasional uniform water surface v channel side bars
frequent uniform with rapid in resch  point bars

split v/ irregular channel junction bars

v'braided pool and riffle sequence mid-channel bars
v turbid diamond bars
diagonal bars
8 = m sand waves/large dunes
s=_18 4 m Comments *whole reach

Degree of Obstruction/Constriction for Each Position (from head of reach)

br'xokc}e_ . conVined Noad of yeach

lake/s channel width X m
lagoon river slope
river width x 26,0 m
Obst ruct ions/Constructions
Natural Degree Man-made
7 none none road bridge/s NLR .

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

fish traps

embankment/s
Comments groynes

canals

drainage furrows

others S and

extra ckion

2 e NannaN  Jas Al \BO 38O » 100 en

Lateral Channel Activity

Lateral Activity Nature of Banke

virregular lateral activity

channel edge
avulsion

Bank Vegetation Lateral Stability

not detectable v alluvium v none alaost stable

downstream progression natural levees weak slightly unstable
progression and cut-offs rock/boulders good v/ moderately unstable
mainly cut-offs protected/stabilized very strong unstable
entrenched loop development cultivation to left bank a4 highly unstable

at e

right bank . Comments




TABLE N5"7ZE1

CLASSIFICATION OF THE LOWER REACHES OF

NATAL RIVERS

RIVER _Mpiend IR " b7 % ESTUARINE, REACH from WR, Rv.daa
AERIAL PHOTO DATE 2-%-B3 SCALE 21O ©O0 CATCHMENT AREA Yela]

Km2, M.A.R.

RIVER VALLEY AND RIVER MOQUTH FEATURES

Geners! Description of the Terrain sbove the Valley

y M km from mouth.

NRID WS 7

Valley Sides (Met Well-defined)

Terrain Vegetation Land- use Stumping Vegetation and Land-use Left Right
mount ainous almost none none v/ none coastal dune forest 20 28
v hilly v/ grass / scattered cultivation occasional sand
undulat ing / aparsely forested (0-25%) partly cultivated frequent trees Z0 23
plains moderately forested (25-75%) mainly cultivated grass 32 2b
heavily forested (75-100%) / scattered settlement cultivated 25
riverine forest: tributaries partly built-up built-up > N
aplaed Comments * "f—re.c'ud«‘; Cowshvachion

Valley Characteristics

Relation of Channel to

Relation of Channel to Valley

REF. DEATT o2 e
25 52 mx106, No. of DAMS ™i_

at at at aratat

Measurements Terraces Valley Bottom Sides or Resiestant Terraces Surface Geology
(Vertical) (Lateral)
valley length \200 m  none not applicable not applicable (no valley or free) bedrock. .
bottom width (av.) 3ol m indefinite not obviously degrading voccasionally confined lacus.'.trme de;_)oslts
valley area 3 ha * fragmentary or aggrading  frequently confined /f‘luvx'al deposits
height at head 7 cont inuous partly entrenched entrenched aeolian
of reach m to MSL entrenched
valley slope 1: v aggrading Comnents T R
River Mouth
Characterigtics Measurements
* open/edesed right bank breakwater length m
natural/ sstifiched left bank Lreskwater length m Comments * _yer¥low c,\'\qr\r\;z_\
canalized rock sill level m to MSL = i R
v sandy cliffs on left bank: height m to MSL Sz o I
rocks on right/left bank spit/bec: direction of growth =217 ©
outer bar length of spit/bes w2, m
silt plume {(fluvial) “+ length stabilized oo M
/ suspended sediment (marine) width Sy ™

Description of Flood Plain

FLOOD PLAIN AND CHANNEL FEATURES

Crops, Animal Husbandry

Pregence Eztent Areal Measurements: % Flood Plain/Valley
none none open water 372 swamp, marsh \Q
indefinite average width 30L m sand (marine) \ 2 cultivated
fragmentary maximum width spoo m sand, silt (fluvial) S built-up 5
v cont inuous area 237 ha trees, bush 2b
grass I TR
Comments

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

Obst ruct ions/Const ruct ions

Natural Degree
v none none

logs minor

boulders ma jar

vegetation

Comments

Lateral Channel Activity

Lateral Activity

4 not detectable

downstream progression
progression and cut-offs
mainly cut-offs

entrenched loop development
irreqular lateral activity
avulsion

Man-made

road bridge/s N-A.4 Tree waig [ur et congbiuc
N ey

LOW/ NEre S n S SR E RN R

Pattern Meagurementa Fadandg/Shoals Type of Flow
*#straight *thalweg VW25 m none v shegaeat/still

sinuous *gerial length 1\ a1 m Yoccasional v uniform water surface

irreqular *ginuosgity 1,19 frequent

regular meanders *open water area \o,l bha split irregular

irregular meanders perimeter 25,0 m braided pool and riffle sequence

tortuous meanders river X-sections available turbid

bifurcated channel slope

lake/s channel width X m s = m

lagoon river slope T

river width x  6%,3 m s = 63 6Lom Comments *whole reach

* % ..

Degree of Obstruction/Constriction for Each

Bar Type

none

v channel side bars
uniform with rapid in reach v point barg(oy \ead of yeacl

channel junction bars
mid-channel bars
diamond bars

diagonal bars

sand waves/large dunes

M, Sewina spikf/bar

o) Rconlired

position (from head of reach)

O 3 LoD v

rail bridge/s

P

causeway

weir/dam

fish traps

embankment/s

groynes

canals

drainage furrows

others

Nature of Banks

“alluvium
natural levees
rock/boulders
protected/stebilized
cultivation to
channel edge

Bank Vegetation

none
/" weak
good
very strong
left bank V2
right bank 2

T e

Lateral Stability

stable
slightly unstable
v’moderately unstable
unstable
highly unstable
Comments




CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO WS 77

TABLE NS T/TX

RIVER MpPeWNIATY , ? % ESTUARINE, REACH from W& . \,‘..Aa , S km from mouth. REF, DEA ¥ wOZ o
AERIAL PHOTO DATE & - 2- 8 1 SCALE 1310 000 CATCHMENT AREA OO kmZ, M.A.R. 25,52 mx106, No. of DAMS wi|_
RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain sbove the Valley Valley Sides (Mmt Well-defined)
Terrain Vegetation Land- use Slumping Vegetation and Land-use Left Right
mountainous almost none none v’ none coastal dune forest 20 38 %
/' hilly vgrass v/ scattered cultivation occasional sand E
undulat ing / sparsely forested (0-25%) partly cultivated frequent trees 4 33 =
plains moderately forested (25-75%) mainly cultivated grass 2% 2 b %
heavily forested (75-100%) v’scattered settlement cultivated 32 B %
riverine forest: tributaries partly built-up built-up i 3 %
urbanized .

Valley Characteristics

Measuremente Terraces
valley length \ 2O m none
bottom width . definit
(av.) 0L M *1n efinite
valley area fragmentary

a_}l._'l_
height at hea 2

cont inuous partl

Relation of Channel to
Valley Bottom
(Vertical)

not spplicable
not obviously degrading voccasionally confined

Comments * Tree. oo rovchencVvou,
&

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

Surface Geology

bedrock

lacustrine deposits
7 fluvial deposits

aeolian

not applicable (no valley or free)

frequently confined
entrenched

or aggrading
y entrenched

of reach m to MSL entrenched
valley slope 1: v 8qgrading Comments ¥ Lebt Aok
River Mouth
Characteristics Measgurements
v open/ admnad right bank breakwater length m " X
v natural/ sekddodsl left bank Lreakwater length m Comments ™ vegeXo Yiow — arocoth
canalized rock sill level m to MSL * >
/ sandy cliffs on left bank: height m to MSL
rocks on right/left bank spit/bec: direction of growth 2\ o
outer bar length of spit/ber 5‘ 7 m
silt plume (fluvial) * length stabilized — 1oo m
+ suspended sediment (marine) width T\ m

Description of Flood Plain

Presence Exztent

none none

indefinite average width 30b m
fragmentary maximum width S o Q m

cont inuous area 3 7 ha

Channel Description N.B. - Estimate of flow stag

FLOOD PLAIN AND CHANNEL FEATURES

Areal Measurements: % Flood Plain/Valley Crops, Animal Husbandry

open water \ 7 swamp, marsh 19
sand (marine) i cultivated
sand, silt (fluvial) 1 built-up ?
trees, bush
grass _L_ R
Comments

e: ¥8%/NEAR LONG-TERM MEAN/H2S

Pattern Measurements Ielands/Shoals Type of Flow Bar Type
straight *thalweg L7 m  Ynone stagnant/still none
sinuous *gerial length V227 occasional uniform water surface v channel side bars
~ irregular *ginuasity 2.0 frequent uniform with repid in reach v point barg
reqular meanders *open water area & ¥ ha split / irregular channel junction bars
irregular meanders perimeter LO37 m braided pool and riffle sequence mid-channel bars
tortuous meanders river X-gections available v turbid diamond bars
bifurcated channel slope diagonal bars
lake/s channel width X m s = m sand waves/large dunes
lagoon river slope il
river width x 7.6 m s= 35 um Comments *whole reach
S,
Obst ructions/Constructions
Natural Degree Man-made Degree of Obstruction/Constriction for Each Posgition (from head of reach)
v none none road bridge/s WN.R. o> Free udau, R covnt e Q & OO v
logs minor esil bridge/s \
boulders majar causeway
vegetation weir/dam
fish trasps
embankment/s
Comments groynes
canals
drainage furrows
others
Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegetation Lateral Stability
not detectable /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 ungtable
entrenched loop development cultivation to left bank b 8 % highly unstable
irreqular lateral activity channel edqge right bank 2 % Comments

v avulsion
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