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State of the Bay
Reporting

Annual assessment of anthropogenic
impacts to and ecological health of
Saldanha Bay and Langebaan lagoon

= Anthropogenic impacts:
o Activities and discharges affecting
health of the Bay
= Physical Health:

o Water quality (temperature, salinity, oxygen,
nutrients), currents & waves, groundwater inflow

o Concentrations of contaminants (e.g. trace
metals, bacteria) in sea water, sediments
and living organisms in the bay

= Ecological health:

o Changes in abundance and community structure of
living organisms (macrophytes, invertebrates, fish, birds,
mammals)
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Indicator response
times

e Water... Hours/Days
e Sediments... Weeks/Months

e Living Organisms
- Macrofauna... Weeks/Months/Years
- Fish... Months/Years
- Birds... Years/decades




Components of the State of the Bay Monitoring Programme...

1. Summary of activities and discharges
affecting health of the Bay

2. Groundwater

3. Marine water quality

4. Sediment quality (every two years)
5. Coastal erosion
6

7

8

Aquatic macrophytes : Vi | b,
Soft bottom benthic macrofauna ‘ —

Rocky intertidal macrofauna (every
two years)

9. Subtidal reef communities (every two
years)

10. Fish
11. Birds and Mammals
12. Marine alien species

a SBWQFT
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Health category

Ecological
perspective

Management
perspective

Natural

©

No or negligible modification from
the natural state

Relatively little human impact

Good

©

Some alteration to the physical
environment. Small to moderate loss
of biodiversity and ecosystem
integrity.

Some human-related disturbance,
but ecosystems essentially in a good
state,, continued regular monitoring
is strongly recommended

Significant change to the physical
environment and associated

Moderate human-related
disturbance with good ability to
recover. Management intervention

Fai ¢ biological communities; sensitive
species may be lost, tolerant or required to ensure no further
opportunistic species beginning to deterioration takes place.
dominate.
Extensive change to the physical High levels of human related
environment and biological disturbance. Urgent management
Poor communities, majority of sensitive intervention is required to avoid

species lost, tolerant or opportunistic
species dominate.

permanent damage to the
environment or human health.
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Coastal erosion
= g -,;;_;:Mﬁﬁ't

1975 shoreline

SEIEL W ER=EL




1. Activities & Discharges

a * Development pressure continues to ramp up in the Bay after having stalled for a short period
— (Global Financial Crisis, Covid)...

Up

* Population (6% p.a.) Down

o Effluent from

WWTW:s
* Residential development, storm « Ore exports

water runoff (iron, Zinc, lead)
* Ore exports (Manganese, Copper) e Mariculture

e Visitor numbers

* Shipping traffic, Ballast water discharges production

. New projects (K hio, Green (mussels & oysters)
hydrogen, RO Plants, LPG/LNG imports,
ship repair, in-water hull cleaning,
phosphate ore)
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Long term trend over time....
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Tourism contributes

16-20% of the local
GDP of Saldanha Bay
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GROUNDWATER AND
o EARTH SCIENCES

SOUTH AFRICA (Ptl_.j ) Ltd

2. Groundwater

e wzve

Bay

Historically — lots of uncertainly around GW
dynamics

* Main uses:
» Agricultural sector (1.5 Mm3/a),

* SBM - Langebaan Road Aquifer Wellfield (5.1 Mm?3/a)
and Hopefield Wellfield (1.6 Mm?3/a),

* Elandsfontein Mine (reinjection only) [ s o

Total “sustainable” useable groundwater Annual rainfall...
exploitation potential: 15.2 Mm3*/aand .| T DS .-

» Groundwater levels are stable .... H H

’ 2017 2018 2019 2020 2021 2022 2023 2024
Year
Saldanha Bay Water
Quality Forum Trust @ gAenNV%Ir:Imce)nBa

Rainfall (mm)
]




Faecal coliforms (recreational limits)

s = e sy

Site 0 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

1. Beach at Mussel Rafts L Ex. Ex. Ex Ex. Ex Ex. Ex. Ex. Ex. Fair

2. Small Craft Harbour L Ex. Good  Ex Ex. Ex. Ex. Ex Ex. Ex. Ex.

3. Sea Harvest - Small Quay L Fair Ex. Ex. Ex. Ex. Ex. Fair Ex. Ex. Ex.
> 4. Saldanha Yacht Club L Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
2 s Pepper Bay - Big Quay B¢ Good Ex  Ex  Ec B E Ex B [PoRl Good
g 6. Pepper Bay - Small Quay d Ex. Good = Fair Fair Ex. Ex. Ex. Ex. ND Ex.
“ 7. Hoedjies Bay Hotel - Beach ir [[Poor | Poor Fair Good ~Fair Good Fair | Poor | Poor [ Poor |

8. Beach at Caravan Park v Fair | Poor Good Fair Ex  Fair  Fair  Fair Fair  Fair

9. Bok River Mouth - Beach d Bx [[Poor| Fair Good Ex [/Poor |Poor| Fair Fair Good

10. General Cargo Quay - INPA L Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
o 11. Seafarm - INPA ) ND Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Goo Ex.
&  12. Mykonos - Paradise Beach 8 Ex Ex. Ex Ex. Ex. Ex. Ex Ex. Ex. Fair Ex. Ex Ex.
%D 13. Mykonos - Harbour L Fair Ex. Ex  Good  Fair Ex. Ex Ex. Ex Ex. Ex. Ex. Ex

14. Leentjiesklip L Ex. Fair Ex. Good  Ex Ex. Ex. ND Ex. Ex. Ex. Ex. Ex.
£ 15.Langebaan North - Leentjiesklip [ Ex | Poor Good Ex Good Ex  Good FEx  Ex  Far Ex | Ex Ex.
& 16 Langebaan - Main Beach L Ex. Ex. Ex. Ex. Fair Ex. Ex. ND Ex. Good  Ex Ex. Ex.
g 17. Langebaan Yacht Club L Ex. Ex. Good Ex. Ex. Fair Good ND Ex. Ex. Ex. Ex. Ex.
S 18.Tooth Rock s Ex. Ex. Ex. Ex. Ex. Ex. Ex. ND Ex. Ex. Ex. Ex. Ex.
E‘) 19. Kraalbaai North ) ND Ex. Ex. Ex. Ex. Ex. Ex. ND Fair Ex. Ex. Ex. Ex.
3 20 Kraalbaai South ) ND Ex. Ex. Ex. Ex. Ex. Ex. ND [xd Fair Ex. Ex. Ex.

SBWQFT

Saldanha Bay Water
Quality Forum Trust

ANCHOR

environmental




Trace metal in shoreline mussels

Iron Ore Jetty.
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7. Soft bottom benthic macrofauna

Langebaan Lagoon

| ® - ¥20Z
° L ezoz
le L zzoz ° -
| e L 1202 o | L
| e - 00T o -
° L 6102 | ® -
° L 810z * -
\ L] L 2102 g ﬂ r
\ L 910¢ b -
°o | L 510z 0 -
| L 102 \ *
\® L e10g oo_
\ ° L z10Z . ) [
. L 1102 =
o | Lotoz  w | e I
o | Lso0z @ ® o__
\ ° L 8002 o | I
\ L /002 | o I
\ L 9002 __ I
L 5002 i
\ ° L 400z | |
\ L £00Z o! i
\ L zooz \ i
\ L 1002 _ i
L 0002 I
_— 6661 __ |
[==] o [==] o (=] o [=] o (=] o (=] L
m [=7] w0 M~ [ts] T3] <t ™ (3] — f T T T T T T T T T
(=) (o= ] o o (=) (=] (=] [e=] (=] o o
m [e7] [+5] M~ w [To] <t [ap] (x| i
salnads JoaqunN
salsads JolaquinN
@ - ¥Z02
| ® L £zZ02
| ° L zz0z
° L 1202
| o | 0zoz
o | L 610
| o L 8102
° _ L /102
. L 9102
o L G102
> o | L v10C
= o |
© °
& ° “ _
° | _
o
|®
|
_ | )
_ ! I
¢
_
_
_ |
——— __ *r———
m & 8 R 8 38 € &
salgads Josaquiny
l |
& &8 &8 8 8 88388¢8 8 8 8
S 8 8 8 s8g888888¢8¢
& &8 & g 8 8838358338388
8 8 8 8 S 888888 8 8 8
s 5 8 =8 8883J883 S8R
% % ma m [ I B R R N

awn|oA 93palq

eoe
g€eoc
ceoe
1c0c
0coc
610¢
810¢
L10¢
910¢
g10c
¥10e
€10¢
cloc
110¢
010¢
600¢
800¢C
L00C
900¢
500¢
002
£00e
cooe
100¢
000C
6661

veone
ceoe
020e
8102
9102
F1oe
croe
otoe
8002
9002
ooz
200
0002
8661
9661
PeeT
66T
0661
9861
9861
86T
2861
0861
8/61
9/61
vLeT

-
F

,
B
n




Depth Range (m)
Taxonomic Group © 12-35
[ ] [ ] -
B Polychaeta o . 2'59 6
B Other ’\w ® 913
* ® 1321
6000 - 1200 m Nemertea
Ab Gastropoda
5000 - undance _ 1000 A Biomass M Echiuroidea
'E -En B Echinodermata
i-é 4000 - £ 800 - M Crustacea
;'§ % ® Cnidaria
E 3000 1 E 600 m Bivalvia
8 &
=4 -
o g
s 2000 - . < 400
1]
3: Arlantic Ocean
1000 - 200 .
= = m
0 T T T 0 T L 0 25 5 ;\
SmallBay Big Bay Langebaan | Geelbek Small Bay Big Bay Langebaan  Geelbek —
6000 - 1200
< Functional Group
t . | Abundance wo |
E t . B Scavenger
2 4000 ™ 800 B|O|||aSS
2 a m Predator
S £
=
g 3000 - g 600 M Parasite
1]
5 g - —
Q °0
= (3]
< 2000 { | ] g 400 - W Grazer
I
Filter Feeder
1000 - 200 ~
i B S H B W O
0 . 0
Small Bay Big Bay Langebaan Geelbek Small Bay Big Bay Langebaan  Geelbek B Commensal
SBWQFT ———
Saldanha Bay Water 5P *‘Wm e "‘!}7

ANCHOR

Quality Forum Trust environmental




9. Hard bottom benthos

Reef area in Big Bay is quite extensive (500 ha) —
Higher biodiversity and conservation importance than sediment but...

~50% of identified reef area falls within the (ADZ), LPG/LNG moorings area, proposed
Karpowership site

Soft sediment monitoring protocols (infauna, redox and H,S) not
really appropriate for this habitat type

e Current extent of this reef is unknown
* e« Importance of this habitats to biota in the bay

e e

Molapong dive sites
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10. Fish

* Possible decline in numbers of
species present in all areas of the

Bay

except in Small Bay

No. species

e Overall abundance is very
variable, but no clear change,
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11b. Birds: Langebaan Lagoon
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12. Cape Fur seals -
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— Breeaing scason

= Non breeding season

Exciusive Economic Zona

GPS tracks of female Cape fur seals tagged on Vondeling Island (Source: DFFE: Oceans and Coasts )



7. Coastal erosion

One of the most significant threats to coastal populations
and infrastruture around the world

Approximately 3 billion people — about half of the world's
population — live within 200 kilometers of a coastline

Coastal erosion is a major problem in Saldanha Bay,
particularly around the town of Langebaan but also in Big Bay
between Spreeuwalle and the entrance to the Lagoon

Losses of over 100 m of beach have occurred in some areas
since 1960, up to 40 m of shoreline lost in just the last
decade!

Main drivers of coastal erosion include (1) climate variability

(climate change), and (2) (inappropriate) development in the
coastal zone (port development, dredging, piers and groynes,
dredge spoil disposal)

SBWQFT
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Paradise Beach, Club Mykonos




Historical efforts to document and understand coastal
erosion in Saldanha Bay
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Stephen Luger et al (2007) Morphological design for a beach restoration E\
project. Coastal Engineering, 30th International Conference

Modelled erosion accretion 1998-2001
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GROYNES 1 AND 28
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the simulation period
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Modelled bathymetry after 3 years
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Ivan Henrico & Jacques Bezuidenhout (2020). Determining the change in the
bathymetry of Saldanha Bay due to the harbour construction in the seventies.
South African J Geomatics 9:236-249.
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Change Difference

mee Positive: 10,6 (Deep)

—_— Negative: -15,9 (Shallow)

Change in bathymetry between 1957 and 1977....
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State Of the Bay (2020) Langebaan North Beach
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Jennifer Murray et al. 2023. Monitoring shoreline changes along the
southwestern coast of South Africa from 1937 to 2020 using varied remote
sensing data and approaches. Remote Sensing 15: 317-336
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Time to set up a coastal erosion monitoring component as
part of the SOB monitoring programme....

» Remote sensing techniques using available satellite imagery is the obvious solution.....

1972(1973|1974|1975(1976|1977|1978( 1979 1980|1981 (1982|1983 1984|1985|1986(1987|1988| 1989(1990(1991|1992(1993|1994|1995(1996|1997| 1998

Landsat |

Landsat 2

Landsat 3

Landsat 4 30m Resolution

Landsat 5 30m Resolution

Landsat 6 *Did not achieve orbit

1999|2000|2001|2002(2003(2004(2005(2006|2007|2008|2009|2010/2011|2012|2013(2014(2015({2016(2017|2018|2019|2020|2021|2022(2023(2024(2025

Landsat 5 30m Resolution

Landsat 6 | *Did not achieve orbit

Landsat 7 30m Resolution

Landsat 8 30m Resolution ?
Landsat 9 30m Resolution
Sentinel | 10m Resolution

Sentinel 2 10m Resolution
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e Shoreline Analysis and Extraction Tool (SAET) - a new
tool for analysis of shoreline change based off satellite
e — imagery (Palomar-Vazquez et al. 2023)

* Automatically extract shoreline position from satellite , |
imagery, use it as input for coastal erosion forecasting, s (8 )
management, and recovery analysis

» Satellite imagery is available as far back as 1972 but
resolution prior to 1985 is not good enough(80 m
resolution) for use in shoreline analysis

* Low revisit frequency also a problem:
* only one usable image per year from 1985-2000: looked at change in 5-year
increments (1985,1990, 1995 and 2000)
e Slightly greater from 2000-2015 = annual intervals
* Very much greater from 2015-2024 = bi-annually intervals (twice per year).
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What is causing shoreline erosion in Saldanha Bay?

» Port development (breakwater construction and dredging) and climate variability (climate change change)

Measured (WaveRider Buoy)

Remote Sensing (ECMWF - ERA5)

0.8 0.8
—1960s —1980s
—1970s —1990s
—1980s —2000s
06 —1990s | 0.6 —2010s
—2000s
—2010s
——2020s |

Probability Density
o
-+

e
o

Probability Density
o
NS

o
&}

00 I 2 3 4 5 0O 0.5 I [.5 2 2.5 3
Significant VWave Height (m) Significant Wave Height (m)
- Maximum SWH.& (Extreme Maximum SWH:
Decade Wave Height):
CSIR WaveRider ECMIEERAS
418
5.02
5.26 (9.34) 5.96
[ 1990s | 5.36 (15.54) 5.43
SBWOEFT 20005 | 6.15 (9.99) 5.85
Saldanha Bay Water “ 8.03 (11.55) 6.10
Quality Forum Trust m 6.24




Summary

~ * Development pressure continues to ramp u‘o in the Bay after having stalled for a short period
(Global Financial Crisis, Covid), international tourists have returned but local visitors are lagging...

* Groundwater reserves are stable and may even have increased in the last 12 month due to above
average rainfall

* Water quality (faecal coliforms levels) are at their best (lowest) levels on record
» Sediment quality (mud fraction) has improved dramatically in the last two decades
* Coastal erosion is a big problem and likely to get worse as wave energy intensity is increasing!

e Benthic macrofauna populations in soft sediments in Langebaan Lagoon and Big BaY have
responded positively to improvements in sediment quality but not so much in Small Bay...

* Fish populations overall are highly variable , declines in some species, management action is
required!...

* Birds breeding on the islands in the Bay and those in the Lagoon continue to decline
* Marine aliens are increasing and we are getting better at finding them...

Overall: We are doing well but don’t we don’t
want to take our eyes off the road...
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