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BRIEF NOTES MAHLONGWA NS 41

Details of the classification of the lower reaches of the Mahlongwa for

1937, 1959, 1967, 1973 and 1976 may be seen in Tables NS 41/I - V.

Details of river widths and lateral stability are given in Tables NS 41/VI

and VII. An abstract of results appears in Table NS 41/VIII.

The Mahlongwa estuary has been apparently stable from 1937 - 1976 with
an average lateral displacement of 14,4 m and coefficient of variation
of 12,07 (Figure NS 41/1). However, regard should be given to two
features, namely

(a) the 4ha loss of open water areas (cf photographs NS 41/1 and 2)

(b) the course of the river during major floods such as occurred in
May 1959 and March 1976. During these periods the flood plain
was inundated and silt was deposited in former left bank wetland
areas. Had aerial photographs been available for these times, the
lateral displacement and coefficient of variation would have been

considerably higher.

Human influence falls broadly into two categories namely
(a) factors associated with sugar cane cultivation and

(b) the national road and railway line along the coast.

The results of these man-made influences are to be seen in the loss of
open water areas, increase in bar/swamp areas, increased sinuosity and

narrowing of the river channel (see Table NS 41/VIII).
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Abbreviations/Symbols used in the Tables

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

Mean Annual Run-off
Left Bank

Right Bank
Perimeter
Arithmetic Mean
Standard Deviation
Coefficient of Variation
Mean Sea Level
River

Downstream

Maximum Value

Minimum Value

o



TABLE NS Et‘ / I CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NS 4|
= L]
RIVER MpaunoNGwh , Ok I ESTUARINE, REACH fromUm=intoRito Tlouth , 2,7 *im from mouth. REF. DWAFEE =

AERIAL PHOTO DATE _30-\y-37 SCALE \:1O OO CATCHMENT AREA 1o | km?, M.A.R. W T w’x10%, No. of DAMS Nt
RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley Valley Sides (Mmt Well-defined)
Terrain Vegetation Land-Use Sluwmping Vegetation and Land-Use Left Right
laountlinou. /lllo.t none none /none none
hilly grass scattered cultivation occasional grass N o 2
v~ undulating sparsely forested (0-25%) partly cultivated frequent trees 27 =
plains moderately forested (25-75%)  mainly cultivated cultivated T3 To 7
heavily forested (75-100%) scattered settlement built-up N N Z
swamp/bog partly built-up
urbanised Comments »alo. o \anlL & (i vie
\
Valley Characteristics .
Relation of Chamel to Relation of Chanmel to Valley
Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length \S50 m none not applicable ¥ not applicable (no valley or free) bedrock
bottom width(av.) 375 m indefinite not obviously degrading occasionally confined lacustrine deposits
valley slope = | :55 /frlpcntary partly entrenched frequently confined v’ fluvial deposits
(straight-line continuous entrenched entrenched aeolian
height at head v aggrading sand covered Z area
of reacht2 S m to MSL ~pprex Comment s
River Mouth
Characteristics Measurements
open/ eboeed right bank breakwater length m
natural/ansiddeded left bank breakwater length n
canalized v’ rock sill level m to MSL
~ sandy cliffs on right bank: height m to MSL Comments
v rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/ber: direction of growth 145 °
outer bar length of spit/ber oo m
silt plume (fluvial) length stabilized U, m
v~ suspended sediment (marine) width IO m

FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain .

Presence Extent Vegetation & Forest Type Land-Use
none none - almost none not known/asppibeeble Badmewlsdmeted, not built-up
indefinite average width 375 m grass riverine: cultivated 7& 2 area
fragmentary magimum widthi 200 = reed swamp 25 Z area main channel ha crop/s =
v~ continuous aerial length 1C20 =m ~ 7/sparsely forested tributaries ha partly built-up
area 7| ha . moderately forested »coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Channel Description N.B. Estimate of flow stage: NON/NEAR LONG-TERM MEAN/NSew

Pattern Measurements Islands/Shoals Type of Flow Bar Type
straight thalweg 2540 n  /none stagnant/still none
sinuous *sinuosity 1,5 occasional v uniform water surface v/channel side bars
irregular ¥ %open water area 9,45 ha frequent uniform with rapid in reach v point bars
regular meanders *(whole reach) P 3970 ~  split irregular channel junction bhars
v’ irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars
tortuous meanders inundated diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x mos= m sand waves/large dunes
lagoon river slope _ Comment s
river width x _217_&_ m s _&l;&_- . *%Mws G aba as
Obstructions/Constructions ) >
Natural De gree Man-made Degree of Obstruction/Comstriotion for Each  ¥Pogition ( from head of reach)
v none ~ none road bridge/s 2 ° . es ~Elnegd VD e T 2540
logs minor rail bridge/s .
boulders major causeway
vegetation weir/dam
fish traps
embankment /s
Coment-*ﬁ\c.::ﬁ s groynes
canals
&; +/drainage furrows over mosh Dl 4ok claim
others v i
Lateral Channel Activity
Lateral Activity Kature of Banks Bank Vegetation Lateral Stability
not detectable v alluvium (silt/sand) none v stable
downstream progression natural levées weak slightly unstable
v’ progression & cut—offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong highly unstable
entrenched loop development ./ cultivation to left bank b4 Comments
irregular lateral activity channel edge right bank b 4

avulsion




CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

ase NS wi [T

RIVER AW L ONGWH,

. *
Sl I ESTUARINE, REACH fromUemzi-w®4 to YowMn , 1,7 'km from mouth. REF. DWAFEC
AERIAL PHOTO DATE b — b- & SCALE 1\ \0 00O CATCHMENT AREA \O\ __ km?, MAR. _ W, T mx10%, No. of DAMS m\u.

RIVER VALLEY AND RIVER MOUTH FEATURES

NRIO WS W]

Valley Sides (=t Well-defined)

General Description of the Terrain above the Valley

Terrain Vegetation Land-Use Slumping

mountainous »~ almwost none none v’ none

hilly grass scattered cultivation occasional
+ undulating sparsely forested (0-251) partly qultiv-ted frequent

plains moderately forested (25-75%) +  mainly cultivated

heavily forested (75-100%)
swamp/bog

Valley Characteristics

scattered settlement
partly built-up
urbanised

Relation of Channel to Relation of Channel

Vegetation and Land-Use Left  Right

none

grass N\ 1o. 7

trees 21 \O__ %

cultivated B8O 2

built-up N e 2
Comments *olocn V316 £ wourse

)
to Valley

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length \A5Om none not applicable v not applicable (no valley or free) bedrock
bottom width(av.) 27>m indefinite not obviously degrading occasionally confined lacustrine deposits
valley slope = \:S5S v fragmentary partly entrenched frequently confined « fluvial deposits
(straight-line continuous entrenched entrenched aeolian
height at head »~ aggrading sand covered 7 area
of reach +3 S m to MSL approx Commente
River Mouth
Characteristics Measurements
open/ obosed right bank breakwater length m
natural/sesbbbedel left bank breakwater length n
canalized ¥ rock sill level m to MSL
v’ sandy cliffs on right bank: height m to MSL Comments
/ rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/ber: direction of growth ;9§ °
outer bar length of spit/bwr (O =
silt plume (fluvial) length stabilized L B
 suspended sediment (marine) width KO ™
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable Rebmowdeivered, not built-up
indefinite average width 375 n grass riverine: v cultivated 1S % area
fragmentary magimum width 200 m  reed swamp 20 X area main channel ha crop/s Suaarl
v continuous serial length g 20 m  /sparsely forested tributaries ha partly built-up
area 7\ ha moderately foresced v~ coastal dune/evergreen mainly built-up
heavily forested mangroves Comments recan¥ st depcrda %rvu—

Channel Description N.B. Estimate of flow stage: BOW/NEAR LONG-TERM MEAN/ Wit

Pattern Measurements Islands/Shoals Type of Flow
straight thalweg 2550 m v none stagnant/still
sinuous #*ginuosity 1. 57 - occasional v uniform water
irregular * %open water area &, t ha  frequent

regular meanders #*(whole reach) P_59 SO m split irregular

lake/lagoon area
inundated

irregular meanders
tortuous meanders

ha braided pool & riffle

bifurcated channel slope _
lake/s channel width x nos= n
lagoon river slope _

river width x 19 2 m s= 230m

Obstructions/Constructions

uniform with rapid in reach

Mm-\) 52 capr Tloecd cx(ov\_( V=N
R O e Se - L.8. \
Bar Type
none
v channel side bars
v’ point bars
channel junction bars
mid-channel bars
diamond bars
diagonal bars
sand waves/large dunes

surface

sequence

C ts

et le | by
\_J

Natural Degree Man-mads Degree of Obstrustion/Constriotion for Each i Position (from head of reach)
v’ none v none road bridge/s 2_ R. coSinad LoD . 9 2500w
logs minor rail bridge/s R towCoiingh 25D wa
boulders major causeway
vegetation weir/dam
fish traps
embankment /s -
Comments ‘q,!&: % \ane groynes
@ canals
——s el v drainage furrows ouar wvaost ot Flomd ploia
others ! :
Lateral Channel Activity
Lateral Activity Nature of Banks Bank Vegetation Lateral Stability

not detectsble
downstream progression

/ progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral activity
avulsion

channel

+~ alluviun (silt/sand) . none
natural levées
rock/boulders
protected/stabilized
v cultivation to

stable

Comments ¥ vece.Ma .,  veyeres \o
Ay

wveak v~ slightly unstable®
good moderately unstable
very strong highly unstable
left bank x

edge right bank b

o\ V. CoOraIYs d,m.:n—\»% L lonodt.
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TABLE N S L\ /IEI

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

partly built-up
urbanised

svamp/bog

Valley Characteristics

Relation of Channel to

A NRIO me \y\
RIVER MAMLONGWA , Sk X ESTUARINE, REACH fromUmzinto 84 to MNout\s , 2,7 i from mouth. REF. DWAFEC R
AERIAL PHOTO DATE \Z -4, - b1 SCALE \: \D O CATCHMENT AREA VOV km?, MAALR. _ \ly T w’x10%, No. of DAMS N
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 v~ almost none none v none . none
hilly grass scattered cultivation occasional grass NI 10 Z
v undulating sparsely forested (0-25%) partly cultivated frequent trees = =y o 2
plains moderately forested (25-75Z) v“mainly cultivated cultivated 13 O 7
heavily forested (75-100%) scattered settlement built-up N N 2

Comments * J\ein \SOL R couisa

Relation of Charmel to Valley

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length \AS0o = none not applicable v not applicable (no valley or free) bedrock
bottom width(av.)375 =m indefinite not obviously degrading occasionally confined lacustrine deposits
valley slope = | . 7 v fragmentary partly entrenched frequently confined v fluvial deposits
(straight-line) continuous entrenched entrenched aeolian
height at head v aggrading sand covered X area
of reach 43 § m to MSL ~{ o Comments
River Mouth
Characteristics Measurements
opam/closed right bank breakwater length m
natural/ semideeie] left bank breskwater length n
canalized v 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 spéu/bar: direction of growth \as °
outer bar length of spdt/bar \30 m
silt plume (fluvial) length stabilized N m
« suspended sediment (marine) width 10 =
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable net=ewlidmeted, not built-up
indefinite average width 375 m grass riverine: v cultivated “T& T area
fragmentary maginum width ;1200 =+ reed swamp I area main channel ha crop/s = oasy
v/ continuous aerial length \y| m  /‘sparsely forested tributaries ha partly built-up
area ha

moderately forested
heavily forested

v coastal dune/evergreen
mangroves

Channel Description N.B. Estimate of flow stage: NOW/NEAR LONG-TERM MEAN/N@@sl

Pattern Measurements Islands/Shoals

mainly built-up

Comments

Type of Flow Bar Type

straight thalweg 210 m vnone stagnant/still none

sinuous *sinuosity \ occasional ¥ uniform water surface v channel side bars

irregular +# *open water area 4£,0 ha  frequent uniform with rapid in reach v point bars

regular meanders *(whole reach) P SRo5 split irregular channel junction bars
v’ irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars

tortuous meanders inundated diamond bars

bifurcated channel slope _ diagonal bars

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

lagoon river slope Comments

river width x €3 = s= 37 m

Obstructions/Constructions

O et e | DSt

Natural Degree Mar-made Degree of Obstruction/Constriction Sfor Each *Poa{tion (from head of reach)
v/ none v/ none road bridge/s 2 . ; R . ol JneA 100w - 25uD v
logs minor rail bridge/s \ R i L agk 2590 na
boulders major causeway
vegetation veir/dam
fish traps
embankment /s
Comments ¥ aloce b groynes
R canals
——fouvaaa v drainage furrows over w.oosv Dl €load pDlatan
others 3 \
Lateral Channel Activity
Lateral Activity Fature of Banks Bank Vegetation Lateral Stability
not detectable v“alluvivm (silt/sand) + none v stable
downstream progression natural levées weak slightly unstable
/progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong highly unstable
entrenched loop development . cultivatiom to left bank b 4 Comments
irregular lateral activity channel edge right bank z

avulsion




TABLE WS &\/ﬂ

RIVER MAV L ownG WA

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

SL

AERIAL PHOTO DATE

2 ESTUARINE, REACH fromUmzimlo 84 to

\2-2-13 SCALE \ 1\O 00O CATCHMENT AREA

\0\

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Terrain Vegetation
mountainous - almost none
hilly grass

v undulating
plains

swamp/bog

Valley Characteristics

river width x

Obstructions/Constructions

Natural Degree
v none v/ none

logs minor

boulders major

vegetation

Comment e

Lateral Channel Activity
Lateral Activity

not detectable
downstream progression

v’ progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral activity
avulsion

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

Land-Use

none
scat
part

scat
part

tered cultivation
ly cultivated

v’ mainly cultivated

tered settlement
ly built-up

urbanised

Relation of Chamel to

*
“o o, 2,71 k= from mouth.
km?, M.A.R. \\, 7 ®’x10%, No. of DAMS N

NRIO WS L)y
REF. DWAFEC

Valley Sides @m Well-defined)

Slwmping Vegetation and Land-Use Left Right
v'none none
occasional grass N 8 Z
frequent trees 271 \ O v 4
cultivated 73 gO %
built-up Ny 2. b4

Comments® alowg 99w R . Conassl

Relation of Chanmel to Valley

Man-made
road bridge/s \

\9 7 m s= 204, m
=

Degree of Obstruction/Constiiction for Each
R. cont aesh

Measurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length |9 = none not applicable v’ not applicable (no valley or free) bedrock
bottom vidth(qv.;375 m indefinite not obviously degrading occasionally confined lacustrine deposits
valley slope = | .35 v/ fragmentary partly entrenched frequently confined <« fluvial deposits
(straight-line) continuous entrenched entrenched aeolian
height at head v aggrading sand covered % area
of reach43 5 m to MSL opprox. Comments
River Mouth
Characteristics Measurements
open/cdesed right bank breakwater length ™
natural/artificial left bank breakwater length n
canalized v rock sill level m to MSL ’
v sandy cliffs on right bank: height m to MSL Comments
v’ rocks on right bank cliffe on left bank: height m to MSL
rocks on left bank spit/ber: direction of growth 5% °
outer bar length of spit/ber “Om
silt plume (fluvial) length stabilized Ni_ m
v suspended sediment (marine) width 5O m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Presence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable netuswbobvated, not built-up
indefinite average width 375 m grass riverine: ¥ cultivated _7(, I area
fragmentary maXimum width 1200 ® v reed swamp 2 area main channel ha crop/s scoor
v continuous aerial length |20 m v/ sparsely forested tributaries ha partly built-up
area 3\ ha moderately forested v coastal dune/evergreen mainly built-up
heavily forested mangroves Comment s
Channel Description N.B. Estimate of flow stage: B /NEAR LONG-TERM MEAN/we@H
Pattern Measurements Tslands/Shoals Type of Flow Bar Type
straight thalweg Z26¥Z m  none stagnant/still none
einuout *sinuosity L bb occasional v uniform water surface v’ channel side bars
irregular *open water area 5 5 ha frequent uniform with rapid in reach v point bars
fegullr meanders *(vhole reach) split irregular channel junction bhars
< irregular meanders lake/lagoon area ha braided pool & riffle sequence mid-channel bars
tortuous meanders inundated diamond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x mos- o sand waves/large dunes
lagoon river slope Comments

Position (from head of reach)

# BN o oy

rail bridge/s |

Con .S vadA

RA5A0 v

causeway

weir/dam

fish traps-

embanknent /s

groynes

canals

~ drainage furrows

others

ovey wAosY of L\god ?\a\w
e

Kature of Banks

v alluvium (silt/eand)
natural levées
rock/boulders
protected/stebilized

v cultivation to

channel edge

Bank Vegetation

v none
weak
good
very strong
left bank

right bank

Lateral Stability

v stable
slightly unstable
moderately unstable
highly unstable
Comments




TABLE W S\, | /I
RIVER M A v onNG LA,

S

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

I ESTUARINE, REACH fromUeum\o®ito Mool , 2,7 Yim from mouth.

AERIAL P#0%© DATE _2 2— -1l SCALE \:\oc oD CATCHMENT AREA

or o P\n.o\o

\o\

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain above the Valley

Terrain Vegetation
mountainous + almost none
hilly grass

v undulating
plains

swamp/bog

Valley Characteristics

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

Land-Use

none

scattered cultivation
partly cultivated

scattered settlement

partly built-up

urbanised

Relation of Charmel to

v'not applicable (no valley or free)

Measurements Terraces Valley Bottom
(Vertical)

valley length \SSO m none not applicable .

bottom width(av.) 315m indefinite not obviously degrading

valley slope = \: 55 V'fragmentary partly entrenched

(straight-line continuous entrenched

height at head v aggrading

of reach +% 5 m to MSL
—— “?Y’D%

River Mouth

Characteristice Measurements

open/ choeed right bank breakwater length m

natural/evesbiviel left bank breakwater length m

canalized rock sill level »
Vv sandy cliffs on right bank: height ™

rocks on right bank cliffs on left bank: height m

rocks on left bank
outer bar
silt plume (fluvial)

v suspended sediment (marine)

Description of Flood Plain

Presence Extent
none none
indefinite

fragmentary

continuous

area

average width 1S =
magzimum width \200 =
aerial length \o2,0m

1y _ha

spit/mer: direction of growth a3 °

length of spit/bes
length stabilized
width

A5 m
WN(_ m
LS

REF. DWAFEC

Valley Sides (Mmt Well-defined)

Slwmping Vegetation and Land-Use Left Right
V/none none
occasional grass ™I A 4
frequent trees 2.1 \ O 4
cultivated 132 RO Z
built-up - 3 b4

NRIOWNS \ |

km?, M.A.R. W7 ='x10%, Bo. of DAMS WL

Comments * oo wa\\ 1L R woussa
\

Relation of Chamel to Valley

Sides or Resistant Terraces
(Lateral)

occasionally confined
frequently confined

FLOOD PLAIN AND CHANNEL FEATURES

Vegetation

almost none
grass
v'reed swamp

21

heavily forested

I area

vsparsely forested
moderately forested

Surface Geology

bedrock
lacustrine deposits
v fluvial deposits

entrenched aeolian
sand covered X area
Comments
to MSL
to MSL Comment s
to MSL
Forest Type Land-Use

not known/applicable
riverine:

Channel Description N.B. Estimate of flow stage: IW/NEAR LONG-TERM MEAN/%a®M

Pattern Measurements Islands/Shoals
straight thalweg 27070 m none

sinuous *ginuosity \ o occasional
irregular *open water area s E ha frequent
regular meanders *(whole reach) split
irregular meanders lake/lagoon area ha braided

tortuous meanders
bifurcated

lake/s

lagoon

Obstructions/Constructions

Natural Degree
v’ none v” none

logs minor

boulders major

vegetation

Comments

Lateral Channel Activity
Lateral Activity

not detectable
downstream progression

v/ progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral activity
avulsion

river slope _
river width x

Nature of Banks

inundated
channel slope _
channel width x m s =

Man-made
road bridge/s |

Degre

g = --_\3*3_-

astwswbsdeewed, not built
v cultivated 1T _ % area

-up

main channel ha crop/s s uaar
tributaries ha partly built-up
coastal dune/evergreen mainly built-up
mangroves Comments
Type of Flow Bar Type
stagnant/still none

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

irregular
pool & riffle sequence

channel junction bhars

mid-channel bars
diamond bars
diagonal bars

sand waves/large dunes

¢ of Obstruction/Constriiotion for Each

R cont e

254D wma,

Position (from head of reach)

rail bridge/s

R cant A

250D wA

causeway

weir/dam

fish traps

embankment/s

groynes

canals

v/drainage furrows

over most ofF flocca (‘3

Lol

others

channel edge

Bank Vegetation

v’alluvium (silt/sand) v none
natural levées weak .
rock/boulders good
protected/stabilized very strong

7 cultivation to left bank

Lateral Stability

v'stable
slightly unstable
moderately unstable
highly unstable

z Comments
right bank b4 i
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TABLE NS 41/VIII

ABSTRACT

MAHLONGWA , i937 - 1976

O S )
1. Sinuosity Range 1,57 » 1,67
2. River width ' " 2],4m > 18,lm
3. Lateral displacement X 14,4m

v 12,0%

4. Thalweg Range 2540m - 2700m
5. Open water area Range 9,5ha -» 5,5ha - 5,8ha

( including tributaries)

6. Increase in bar area (main channel) 1,lha
7. Reed swamp area Range 237 > 192 =+ 217
8. Cultivation (sugar cane) valley sides L.B. 73%
" " R.B. 807
flood plain Range 75% - 77%

9. Human influence

(a) High percentage area of sugar cane cultivation both on flood
plain and along wvalley sides

(b) Cultivation to the river's edge

(c) Drainage furrows

(d) Bridge contstruction at head of reach

(e) Loss of wetland areas (4ha) and increase of bar areas due to
(b)), (c¢) and (d)

(f) Road and railway bridge near the river mouth

(g) Main road and railway line leading to (f) from the north on
"01d" stabilised sand-spit blocking natural river flood course
to the sea : natiomal road now being undercut by river 650m
north of the bridge

(h) Sandbar at the mouth is occasionally opened manualiy to flush

the lagoon because of organic enrichment (Begg).
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