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Oppenheimer Bridge ~10km upstream




- Sampling at Brandkaros (35 km upstream) "
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Abiotic States

State Description| Flow range (m?/s)
1 Closed for extended period and hyper saline 0

2 Closed, with strong marine influence 0-5

3 Marine dominated (open mouth) 5-20

4 Brackish (open mouth) 20-30

5 Freshwater dominated (open mouth) >50
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Abiotic States

PARAMETER STATE 1: HYPER SALINE STATE 2: CLOSED STATE 3: MARINE STATE 4: BRACKISH STATE 5: FRESH
Flow range (m®/s) 0 0-5 5-20 20 =50 =50
\Mouth condition Closed Closed Open Open Open
Water level vapiation None None 15m 1L5m 1L.5m
. Intertidal and some of . . . .
Inundation None, very low water level supratidal Intertidal area Intertidal area Intertidal & Floodplain
Circulation Wind mixing Wind mixing Tidal Fre*‘h“"‘tflfig:fhmg and Freshwater flushing
Salinity (ppo)* Reference
35 35
: 35 35 25 10 20 0 5 0 0 0
2. Future 30 15 30 3 25 0 5 0
% 4 35
45 35
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Sampled on 4 & 5 Feb 2011 during 2010/11 flood



T

? 23 Mar 201 ‘, 26 Mar ‘“

\5\

Residual turbidity plume still event 2 month
after the flood subsided

Due to wave action reworking the
nearshore sediment deposits

GIR



River load: higher silt content prior to major dam construction till 1970s
After which higher clay fraction due to trapping of coarser fractions by dams

2011 flood (1:20yr event) still carried large sediment load & resulted in large
plume off the mouth, but both would have been much more under Reference

state...

deposition which will have lead to coasta _-
erosion

Off set by Namdeb mining pushing out

coast

Still assist in maintain a more natural

sediment composition (fines vs coarse)




—— Extreme Low Flows
—— Low Flows
— High Flow Pulses
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Scenarios

Occurrences in 66 years

‘FIoods

>5000

Natural |Present| Sc2 Sc3 Sca4 Sc5 Scba Scb
Inside
Estuan <150 238 571 585 583 471 545 668 668
Pulse 150-1000 350 139 122 126 251 183 72 72
Ukl 1000-5000 179
floods
Large
Floods >5000 pA

% Occurrences in 66 years

Natural |Present| Sc2 Sc3 Sc4 Sc5 Scba Sc6
Insjele <150 30 72 74 74 59 69 84 84
Fc’ruary
‘Pulse 150-1000 44 18 15 16 32 23 9 9
SIEl 1000-5000 23
‘ﬂoods
Large




Scenarios

Floods & Pulses
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0

Present Sc2 Sc3 Sc4 Sc5 SCb6a Sc6

[1150-1000 40 35 36 72 52 21 21
M 1000-5000 41 43 41 35 32 28 28
W >5000 32 32 36 32 24 8 8




Model Results: Surface Turbidity (max

19|88 Flood Mlax of Total Isuspendedlsolids con?entration : lSurface Iayler
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Model Results: Bottom Turbidity (max)

19|88 Flood Max of TotallsuspendedI solids conlcentration :IBottom Iaygr

Area exceeding 20mg/l : 5258822405 m?

380000 ) s
Area exceeding 100mg/l: 3844701118 m

« No 2/3 Plant

360000 —

- Uubvlei

340000

320000

300000

280000

260000 —

240000

Inner circle radius: 10 km
Quter circle radius: 20 km

220000

T T T T T T T
120000 140000 160000 180000 200000 220000 240000 260000

Model X-coordinate (m)

1988 (1:100 yr event)

Model Y-coordinate (m)y

2010|/2011 FIoogi Max of Toltal suspengied solids cloncentratiqn : Bottom IIayer

380000

360000 —

340000

320000 -

300000

280000

260000

240000

220000

Area exceeding 20mg/l : 2360175764 m?
Area exceeding 100mg/l: 1839392598 m?

¢ No 2/3 Plant

Inner circle radius: 10 km
Quiter circle radius: 20 km

120000

T T T T T T T
140000 160000 180000 200000 220000 240000 260000

Model X-coordinate (m)

2010 (1:20 yr event)

20000

10000

5000

2000

1000

500

200

100

50

20

ma/l



)

Anchovy density {g.m_
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Change ratings

Significance

Rating

Metric reported as a % of
the magnitude of change
from Reference

Comment

125% to 150%

795% to 125%

50% to 75%

Discernible increase

Minimal change

Discernible decrease




Degree of change for future scenarios

* Freshwater, dissolved reactive silicate (DRS), turbidity and sediment
inflows to the nearshore marine environment under the various proposed
future scenarios .

* The inflows for the various scenarios are expressed in terms of the
significance ratings specified relative to reference conditions.

Total Total Discharge of Sediments
Time line | Scenario [reshwater (annual average of 66-year period)

discharge

volume Salinity DRS | Turbidity | Sediments
<120 yrs |Reference |0 0 0 0 o)
2010 Present -2 -2 -2 -2 -2

Scenario 2 |-2 -2 -2 -2 -2

Near Scenario 3 [-2 -2 -2 ) 2
future Scenario 4 |[-2 -2 -2 -1/-2 -2
<2030 Scenario 5
Far Scenario 6
Future
>2030 Scenario 7




UAssessment of the responses of the key ecosystem

environment A

changes under the various flow scenarios

rvices /biotic component to predicted abiotic

Nearzlz)u?)tgre Farggélélre
Natural | Present < >
Component 120yrs | 2010
Sc? Sc3 Sc4 Sch Scb Sc7
Phytoplankton -2 +2 +2 +2 +2
Macrophytes 0 0 0 -1 0
Habitat-formin
macrophytes (Eelps) 0 0 -1
Soft-sediment
macrofauna 0 0 0 +17? 0 -17? -17?
Reef-associated 0 1
macrofauna
Rock Lobster 0 0 0 -1 0
Benthic biodiversity 0 0 0 -1 0
Nomadic coastal fish
(e.g. kob) -2 -2 -2 -1 -2
Demersal Soft
sediment fish (e.g.
sole)
Small-pelagic fish (e.q.
anchO\I?y) J (€9 -2 -2 -2 -1 -2
Intertidal, subtidal, i i i i
surf-zone fish -1 -1 1 0 1 1 1




Marine : eflows

Based on model simulations & review on the responses of
marine flora and fauna to the abiotic drivers:

* Present, scenarios 2, 3 and 4: Not possible to discern
changes in biotic components

e Scenarios 6 and 7: significantly different

Increase in marine benthic biodiversity in the vicinity of the
river mouth, as the abiotic stressors decline or are removed
entirely should the mouth remain closed for extended
periods of time. Marine communities are expected to
become more similar to those in West Coast habitats not

influenced by river inflows. .R
(Sl |
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Take home,message  *

Water flowing into to sea is not wasted!!!!

River floods flowing into the sea provides a number of crucial
functions:

 Sediment supply to beaches & nearshore habitat

* Nutrient supply

« Salinity fronts

* Turbidity frons

Flow is important for:
* Maintaining the beaches.

* Maintaining structural & water column habitat
» Biodiversity — fresh water flow is a stress (Lamberth et al 2014)




