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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




Ecological Management
Health category . :
perspective perspective
Natural @ t":]‘; ‘;;ttfgl"sgt’;"t’;e modification from | g\ tively little human impact
Some alteration to the physical Some human-related disturbance,
environment. Small to moderate loss | but ecosystems essentially in a good
G 00 d of biodiversity and ecosystem state,, continued regular monitoring
integrity. is strongly recommended
Significant change to the physical Moderate human-related
environment and associated disturbance with good ability to
F air ® biological communities; sensitive recover. Management intervention
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 | permanent damage to the
species dominate. environment or human health.
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1. Activities & Discharges

* Development pressure in the Bay stalled for a while (Global Financial Crisis, Covid), some
industries ceased to operate (Arcelor Mittal), many projects were put on hold (IDZ) but now
things seems to be revved up again in the last 12 monthes...

Up Down

* Ore exports Visitor numbers

(manganese, zinc) Ore exports (iron)
e Effluent from WWTWSs Shipping traffic

* New projects Ballast water (?)
(Powership, FSRU, RO Mussels & oysters

Plant, LPG/LNG Fich )
imports, ship repair) ST processing
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1.1. Tourism - numbers of visitors to the WCNP
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1.2 Shipping traffic and ballast water

Ballast water discharged....
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1.4 Saldanha WWTW

* Average daily effluent

- Legal effluent discharge limit

- Plant capacity
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28 companies in SB on the Marine Aquaculture Right
Register, 15 of which were actively operational

27 companies registered on the Marine Aquaculture Right
Register, 24 of which were actively operational
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2011
2012
2013
2014
2015
2016
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Reef area in Big Bay

~__ *Reefareain Big Bay is quite extensive and knowledge of this has been in place
-~ since the 1970s (Flemming 1977) but not “fully” acknowledged in the EIA

=

* Highlighted in a recent bathymetry survey and through underwater photography

* Concerns:
* Higher biodiversity and conservation importance than sediment
* Soft sediment monitoring protocols (infauna, redox and H,S) not really appropriate

e DEFF is taking action to address these concerns

Molapong dive sites
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GROUNDWATER AND
EARTH SCIENCES

\(o 4
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2.1 Groundwater V.

s SOUTH AFRICA (Pty) Ltd

* New “partner” on board - GEOSS

* Groundwater is very important water resource (GW
control area) and is also important for the environment

e Historically - uncertainly around GW flow patterns,
recharge and environmentally sustainable yield but
recent work (Time Domain Electromagnetic geophysical
survey) has helped clarify the situation

* Currently, the main use of Groundwater in the region is
by the agricultural sector — 1.5 m3/a (2016), other users
include SBM withthe Langebaan Road Aquifer Wellfield
(5.1 Mm3/a), Hopefield Wellfield (1.6 Mm?3/a), and
Elandsfontein (reinjection only)

* Total “sustainable” useable groundwater exploitation
potential: 15.2 Mm3/a

* Wellfields should only be used in times of severe
drought, should be kept as “full” as possible in non-
drought times so as not to compromise future utility or
outflow to Langebaan Lagoon

* Comprehensive monitoring is essential...
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3.1 Water Quality - Temperature
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3.2 Dissolved

oxygen

Big Bay
» Very little difference

between control and
impact sites

Hypoxic much of the time
but seldom anoxic (2-3
months/y, late summer —
Mar/Aer

Linked to upwelling &
stratification, entirely/
largely natural

Small Bay

>

>

Much higher variability in
0, levels at farm sites vs.
control (linked to depth)

Hypoxic most of the time,
frequently anoxic (5-6
months/y, summer +
autumn — Dec-May)

Linked to upwelling &
stratification but greatly
exacerbated by reduced
circulation in Small Bay
and organic loading from
wastewater discharges
and mariculture
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1974-2000

Small Bay
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Salinity (PSU) vs Measured Depth (m)
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2.3 Faecal coliforms (recreational limits)

* Condition were very poor in the period 1999-2005, but has remained very much the same since then
* 2021: Some improvement at sites in Big Bay and Langebaan Lagoon, but Small Bay still a concern

* Contamination of sites in Small Bay linked to discharge from the WWTW (Bok River) but also stormwater (Hoedjiesbaai) and possibly boating
(SBYC, SCH

Site b 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 | 2021

1. Beach at Mussel Rafts Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Fair ND
2. Small Craft Harbour Ex. Ex. Good Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Fair
3. Sea Harvest - Small Quay d Ex. Fair Ex. Ex. Ex. Ex. Ex. Fair Ex. Ex. Ex. Ex.
> 4, Saldanha Yacht Club / Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Fair
% 5. Pepper Bay - Big Quay Ex. Ex.  Good Ex. Ex. Ex. Ex. Ex. Ex. Ex. Poor | Good
E 6. Pepper Bay - Small Quay H  Good Ex. Good  Fair Fair Ex. Ex. Ex. Ex. ND Ex. Ex.
7. Hoedjies Bay Hotel - Beach Fair | Poor || Poor Far Good Far Good Fair | Poor | Poor | Poor || Poor
8. Beach at Caravan Park Fair Fair | Poor Good  Fair Ex. Fair Fair Fair Fair Fair Ex.
9. Bok River Mouth - Beach r | Good Ex. Poor  Far Good Ex. | Poor Poor Fair Far = Good | Poor
10. General Cargo Quay - TNPA Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
11. Seafarm - TNPA ND ND Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
E 12. Mykonos - Paradise Beach Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Fair Ex.
2 13.Mykonos - Harbour Ex. Fair Ex. Ex.  Good  Fair Ex. Ex. Ex. Ex. Ex. Ex.

14, Leentjiesklip Ex. Ex. Fair Ex.  Good Ex. Ex. Ex. ND Ex. Ex. Ex.

£ c 15. Langebaan North - Leentjiesklip /," Ex. Ex. Poor | Good Ex. Good Ex.  Good  Ex. Ex. Fair Ex.
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2.4 Trace metals in shoreline I
mussels in Small Bay ANIITH I RN | A

* Little change evident in the “usual” suspects (Pb, Cd, Cu, Zn), -
mostly below average historic levels -

80 o
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* Arsenic — monitoring started relatively recently (2015, others since
1997), a bit concerning

* Manganese clearly increased in recent years — presumably linked
with corresponding increase in ore exports .
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2.5 Trace metals in farmed mussels & oysters

A Aquaculture Farms

O Research
@ Small Bay

1%, .

B Big Bay
Lead
@]
(@]
‘A
A
A A

<« <

A
A

1coc

0c¢o¢

610¢

- 810¢

- £10¢

-910¢

STo¢

¥10¢

< €T0T

4 d 4

Oysters
A
A

A
A

A,

[q1er4

- 110¢

- 010¢

- 600¢

- 800¢

- £00¢

-900¢

2,0
1,8 -
1,6 -
2 14 -
1,2 -
w 1,0
0,8 -
0,6
0.4 -
0,2 -

(3ySiem jom

~
-"+]
E

h/8w) peay

B langebaan
B Danger Bay

® Small Bay ® Outer Bay North

B Big Bay

A Aquaculture Farms

Q Research

0,0 +—=&
N
(o]
o
o~

Teoe

0coc

6T0¢

8T0¢

£10¢

ST10¢

ST0cC

?10¢

£10¢

Z10¢

- T10T

- 0T0¢

- 600¢C

- 800¢

- £00¢

- 900¢

(3ySiem 3om 3y /8w) pea

S00¢

- 610¢

Cadmium

- 810¢

- LT0¢

< < - 9T0¢C
<< <
< STOC

v10¢

£€T0¢

c1oc

T10c

- 0T0¢

- 600¢

- 800¢

- £00¢

- 900¢

S00¢

1 -

T T T T T
w [Ta) <t o o~ o

(3yS1am 3om S /8w) wniwpes

Teoe
0c¢o¢
610¢
810¢
£10¢
910¢
STocC
r10¢
€T0C

[q1er4

- 110¢

A

- 0T0¢

A

- 600¢

- 800¢

o) (0} £00¢
O

3 o

- 900¢

r T T T T i S00¢
M~

(3ySiom jam 5y /3w) wniwped

- Tc¢0¢

IC

- 0¢0¢

Arsen

- 610¢C

v vV LYl w

T
cQ
—l
o
o~
v

< |
44

- ¢10¢

T T T T T T T T T TT0C
m9876543210

(3yS1am 12m 35 /3w) suasiy
- T¢0T
- 0coc

- 6107
@D
- 8107

- LT0C

- 9T0¢C

(1)
- QT0C

@r ¥10¢

o 0. ™
o %% O o

- €T0C

' YudaliLty rutruiin rirusu

- CT0C
<<

< -~
1102

f T T T T T T
0 O < N O 0 W < N O
L B B |

(3y81am 3om 3 /3w) slussiy




" 1202
- © 020z
- MMMN | 6107
. 0c0¢ © 8107
| 6107 110z
8107 C 9107
| £10T | 510z
- 910T | 710T
S10T | €102
- 1102 - Z107
" €107 e
7107 = 000 [ 120z
110z S o B " 0zoz
. 010¢ neu " yo0z 2 | 6T0C
6007 @ r = | 810¢
| 800 & " 1007 - L10T
- v00T 3| | 0002 | 9107
L = | 6661 | STOT
. T00Z W L | v10Z
0007 L | €107
| 6667 0661 | 10T m
I - 110z g
I - 0107 &
| 0667 r | 6007 %
| 6861 | vL6T | 800 o
—_——————— ooz 5
- LSRRI =
- 8R8R8388R8% 100z £
(76T - 0007
— / 6661 O
SRR RER -
8e8RBBImaa > i
— © L
@ L
D L
(1) |
r T T T T T T T L qhmﬂ
K L TR ER
D ¢ s < S5EEERERERES
N 5 32 ,
©
o O »n =2 L
7)) HE B BN >
©
) 3 :
™
C (/2] o~
© e
n / -
v
(q0) . g
Q n_
070t
6102 s z K
1 8107 — X N—
- m“mm { T20T | T07
y " cToz l 0c¢0¢ - 0207
L " yT0T | 6102 | 6107
— “e107 & . 810C - 8107
C 7107 =  L102 - L102
(qo] 1107 8 910z 910z
" oT0Z W | ST0C L ST10¢
u B 6007 T i 10 || ¥10C
8007 £ €102 €107
q Cvooz £ | 10z | 7107
I = 110z £ | T10C
o) 100z § | 0T0Z & | ot0z E
' 000Z 2 600 5 - 6007 F
n 6661 | 800C 3 8007 g
e L | 700T o | 700T m
[=) -
I 100z £ 1002
| 6861 0007 0007
| |H 666T | 6661
b I - -
© —— L6 ——— 65T — (66 | v
I 6867
e R LR R R R | 6861 L
O OO0 O OC OO OO oo
S Qo™ w©!mF ma o L L
1 I T T T T | 761 r T T T T T T T T T vL61
R R T SRR’
wJ. B88RB8RIARE° Be3R8AIRIA°




3.2 Sediment Organic Carbon & Nitrogen
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3.4 Shoreline
- erosion
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3.1 Aquatic macrophytes

 Various attempts have been made to map
aquatic macrophytes (vegetation) around
Langebaan and Saldanha, originally with aerial
photos but more recently with satellite
imagery...
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Phragmites australis
(common reed)
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Phragmites australis —
change over time
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3.2 Soft bottom benthic macrofauna
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3.3 Rocky intertidal
communities

* Numbers of species recorded
appears to have been
Increasing over time 140

* May not be entirely real — our 120
identification skills have been
improving, some new alien
species

* All sites are still
overwhelmingly dominated by
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3.4 Alien and invasive species

* 95 alien marine species in South African, of which 56 are considered invasive

67 of these species (71%) are present along the west coast, 29 of which are now confirmed
to be present in Saldanha Bay and/or Langebaan Lagoon (31%)

All but three of the species (90%) in Saldanha Bay are considered invasive
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N 1986 m 1994 m 2005 m 2007 m2008 = 2009

o 25 -
3 . 5 F I S h m 2010 M 2011 m2012 m2013 m2014 m 2015

W 2016 m 2017 = 2018 m2019 m 2020 = 2021

20 A

* Two new species were recorded in 2021 —
Snoek Thrysites atun, Panga Pterogymnus
laniarius

15 A

Number of species

10 A

* Number of species in Small Bay appears
to have declined over time but no clear
trends in Big Bay or Langebaan Lagoon 5 -

e Overall abundance is very variable, but no
clear change 0

Small Bay Big Bay Lagoon

» Stocks of some species (white stumpnose
and elf) seem to have collapsed, 100 1
presumably due to overfishing

10 -

Fish abundance (No.m2+1)
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Langebaan Lagoon

3.7 Birds
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3.8 Cape Fur seals
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Summary

* Development, shipping traffic, waste water discharge, visitor numbers
~ have slowed (or dropped) in the last few years, but ore exports,
mariculture and volumes of domestic waste water (sewage) discharged
into the Bay continue to increase ...

. » Water and sediment quality are improving or at least stable, but oxygen
levels in Small Bay are concerning...

* Biota:
* benthic macrofauna abundance and biomass both increasing,

. [ish populations are variable but seem to be stable in Big Bay and Langebaan
agoon...

* Seabird populations on the islands in Saldanha Bay continue to decline but those in
Langebaan Lagoon have increased in abundance for the first time in seven years...

| * Marine aliens are increasing...rapidly

Overall: We are doing well but don’t
take your eyes off the road...
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