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3.2.3 Option 1c - Site 1 with Beach Well Intake and Beach well Discharge 

 

Figure 3: Possible RO Location – Site 1c 

Table 6: Estimated Costs Option 1c - Site 1 with Beach Well Intake and Beach well Discharge 

Service No/length Total Cost Note 
Electrical supply HV 861 R            861,000  Cable (trenching included in pipe 

trench) 
Pipes, cables and Trenches to 
reservoir 

890 R            318,620   

Pipes, cables and Trenches to 
Intake 

490 R            175,420   

Pipes, cables and Trenches to 
Discharge 

750 R            268,500   

Intake Pump Cables (7.5kW) 2,750 R            429,000   
Intake Beachwells 10 R         1,000,000   
Discharge Beachwells  3 R            300,000   
Roads  900 R         1,140,300   
Total  R         4,492,840   
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Table 7: Assessment against Criteria 

Consideration Assessment Notes 
Raw water intake quality good Intake wells pre filter sea water 
Pre-treatment requirements good No chlorine dosing required. 
Infrastructure needed - 
Roads 

poor High maintenance on access road to RO plant building 
due to wind blown sand from mobile sand dune. 

Infrastructure needed - 
Pipes 

fair Shorter pipe lengths than site option 3.  
Shorter discharge pipes than option 1b. 
No pipe jacking required beneath roads. 

Impact on existing 
operations during 
construction and 
operations 

good Away from existing operations therefore minimal 
disruption to current operations during construction and 
during the iron ore handling operations. 

Discharge infrastructure 
and feasibility 

poor Beach wells could minimise discharge impact. 
Low permeability of ground could affect ability to 
discharge effluent. (subject to study) 

Masterplan 2005 
considerations (10 year and 
beyond 2020) 

fair Potential long term planning is not consistent with 
proposed development of the liquid bulk facilities. 

Integration with Phase 2 
expansion 

good RO plant building and intake/discharge infrastructure 
most likely not affected by Phase 2 expansion. The 
extent of reclamation is to the south of the existing 
reclamation dam.  
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3.3 Site 2 : West of Tippler1 
Located north and north west of the Iron Ore Handling Facility. The RO Plant building would be 
established in an area currently containing stockpiles of gravel and construction rubble. 

3.3.1 Option 2a - Site 2 with Beachwell Intake and Direct Discharge into Small Bay 

 

Figure 4: Possible RO Location – Position 2a 

Table 8: Estimated Costs Option 2a - Site 2 with Beachwell Intake and Direct Discharge into 
Small Bay 

Service No/length Total Cost Note 
Electrical supply HV 650 R              650,000  Cable (trenching 

included in pipe trench) 
Pipes, cables and Trenches to 
reservoir 

990 R              354,420   

Pipes, cables and Trenches to Intake 270 R                96,660   
Pipes, cables and Trenches to 
Discharge 

342 R              122,436   

Intake Beachwells 10 R           1,000,000   
Intake Pump Cables (7.5kW 
submersibles) 

2,750 R              429,000   

Discharge Pipe Structure 1 R              950,000   
Roads  30 R                38,010   
Pipe Jacking under roads 24 R            1,437,600   
Total  R            5,078,126   
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Table 9: Assessment against Criteria 

Consideration Assessment Notes 
Raw water intake quality good Intake wells pre filter sea water 
Pre-treatment requirements good No chlorine dosing required. 
Infrastructure needed - Roads good Short service road linking RO plant building to existing 

roads. 
Infrastructure needed - Pipes good Shorter pipe lengths than site option 1 and option 3.  

Pipe jacking required beneath roads. 
Impact on existing 
operations during 
construction and operations 

fair Pipes and cables need to be installed across roads 
while they are in use, creating temporary construction 
impact close to existing terminal operations. 

Discharge infrastructure and 
feasibility 

poor New discharge pipe structure required out into Small 
Bay. 
Currents in Small bay may impact on effluent 
dispersion (this will influence the discharge design). 

Masterplan 2005 
considerations (10 year and 
beyond 2020) 

fair Consistent with medium term plans however potential 
long-term inconsistency with proposed development of 
Container Terminal. 

Integration with Phase 2 
expansion 

good RO plant building and intake/discharge infrastructure 
not affected by Phase 2 expansion.  

  

  



 

 

 Transnet Projects - Ore Line Port Dust Mitigation
Reverse Osmosis Plant Site and Infrastructure Alternatives

Engineering Considerations
 - 12 May 2008

 
 

TEM-0340-ZA01  H500103-RPT-ZJ12-10031 Rev. 3, Page 12

  
 

3.3.2 Option 2b - Site 2 with Direct Intake and Direct Discharge into Small Bay 

 

Figure 5: Possible RO Location – Position 2b 

 

Table 10: Estimated Costs Option 2b - Site 2 with Direct Intake and Direct Discharge into Small 
Bay 

Service No/length Total Cost Note 
Electrical supply HV 650  R              650,000  Cable (trenching included in 

pipe trench) 
Pipes, cables and Trenches to 
reservoir 

990  R              354,420   

Pipes, cables and Trenches to 
Intake 

200  R                71,600   

Pipes, cables and Trenches to 
Discharge 

342  R              122,436   

Intake Pump Station 1  R              500,000   
Intake Pipe Structure 1  R           1,200,000   
Discharge Pipe Structure 1  R              950,000   
Roads  30  R                38,010   
Pipe Jacking under roads 24  R            1,437,600   
Total   R            5,324,066   
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Table 11: Assessment against Criteria 

Consideration Assessment Notes 
Raw water intake quality poor Intake waters not pre filtered, Intake structure required 

(risk of mussel growth on intake pipe). 
Pre-treatment requirements poor Chlorine dosing required. 
Infrastructure needed - Roads good Short service road linking RO plant building to existing 

roads. 
Infrastructure needed - Pipes good Shorter pipe lengths than site option 1 and option 3.  

Pipe jacking required beneath roads. 
Impact on existing 
operations during 
construction and operations 

fair Pipes and cables need to be installed across roads 
while they are in use, creating temporary construction 
impact close to existing terminal operations. 

Discharge infrastructure and 
feasibility 

poor New discharge pipe structure required out into Small 
Bay. 
Currents in Small bay may impact on effluent 
dispersion (this will influence the discharge design). 

Masterplan 2005 
considerations (10 year and 
beyond 2020) 

fair Consistent with medium term plans however potential 
long-term inconsistency with proposed development of 
Container Terminal. 

Integration with Phase 2 
expansion 

good RO plant building and intake/discharge infrastructure 
not affected by Phase 2 expansion.  
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3.4 Site 3 : South of Multi Purpose Terminal 
The next possible RO location – Site 3 is located on the southern section of the Quay of the Iron Ore 
Handling Facility. The RO Plant building would be positioned on a gravel area adjacent to the 
Multipurpose Terminal.  Four possible piping trench routes were considered for this position and are 
indicated in the Figures below.  There is concern, due to the relatively long trench lengths from the 
RO installation to the storage reservoir, that buried obstacles such as existing electrical and water 
reticulation systems may elevate the costs of the trenching. 

3.4.1 Option 3a - Site 3 with Direct Intake (Small Bay) and Direct Discharge (Small Bay) 

 

Figure 6: Possible RO Location – Position 3a 

 

Table 12: Estimated Costs Option 3a - Site 3 with Direct Intake (Small Bay) and Direct Discharge 
(Small Bay)  

Service No/length Total Cost Note 
Electrical supply HV 800  R               800,000  Cable (trenching included in 

pipe trench) 
Pipes, cables and Trenches to 
reservoir 

2,800  R            1,002,400   

Pipes, cables and Trenches to 
Intake 

140  R                 50,120   

Pipes, cables and Trenches to 380  R               136,040   
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Service No/length Total Cost Note 
Discharge 
Intake Pump Station 1  R               500,000   
Intake Pipe Structure 1  R            1,200,000   
Discharge Pipe Structure 1  R               950,000   
Roads  30  R                 38,010   
Pipe Jacking under roads 24  R            1,437,600   
Total   R            6,114,170  
 

Table 13: Assessment against Criteria 

Consideration Assessment Notes 
Raw water intake quality poor Intake waters not pre filtered, Intake structure required 

(risk of mussel growth on intake pipe). 
Pre-treatment 
requirements 

poor Chlorine dosing required. 

Infrastructure needed - 
Roads 

good Short service road linking RO plant building to existing 
roads . 

Infrastructure needed - 
Pipes 

poor Longer pipe lengths than site option 1 and option 2 to 
reach existing reservoir and water reticulation system.  

Impact on existing 
operations during 
construction and 
operations 

fair Pipes and cables need to be installed across roads while 
they are in use, creating temporary construction impact 
close to existing terminal operations. 
Located close to the multi-purpose terminal users 
although minimal disruption is foreseen to their 
operations during the construction period.  

Discharge infrastructure 
and feasibility 

poor New discharge pipe structure required out into Small Bay. 
Currents in Small bay may impact on effluent dispersion 
(this will influence the discharge design). 

Masterplan 2005 
considerations (10 year 
and beyond 2020) 

poor Location of building and intake/discharge infrastructure 
poses potential medium and long-term inconsistency with 
proposed extension of the multi-purpose terminal in the 
southerly direction. 

Integration with Phase 2 
expansion 

good RO plant building and intake/discharge infrastructure not 
affected by Phase 2 expansion.  
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3.4.2 Option 3b - Site 3 with Direct Intake (Small Bay) and Direct Discharge (Big Bay) 

 

Figure 7: Possible RO Location – Position 3b 

 

Table 14: Estimated Costs Option 3b - Site 3 with Direct Intake (Small Bay) and Direct Discharge 
(Big Bay)  

Service No/length Total Cost Note 
Electrical supply HV 800  R               800,000  Cable (trenching included in 

pipe trench) 
Pipes, cables and Trenches to 
reservoir 

2,800  R            1,002,400   

Pipes, cables and Trenches to 
Intake 

140  R                 50,120   

Pipes, cables and Trenches to 
Discharge 

440  R               157,520   

Intake Pump Station 1  R               500,000   
Intake Pipe Structure 1  R            1,200,000   
Discharge Pipe Structure 1  R               950,000   
Roads  30  R                 38,010   
Pipe Jacking under roads 24  R            1,437,600   
Total   R            6,135,650   
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Table 15: Assessment against Criteria 

Consideration Assessment Notes 
Raw water intake quality poor Intake not pre filtered, Intake structure required (risk of 

mussel growth on intake pipe). 
Pre-treatment requirements poor Chlorine dosing required. 
Infrastructure needed - 
Roads 

good Short service road linking RO plant building to existing 
roads . 

Infrastructure needed - 
Pipes 

poor Longer pipe lengths than site option 1 and option 2 to 
reach existing reservoir and water reticulation system.  

Impact on existing 
operations during 
construction and 
operations 

fair Pipes and cables need to be installed across roads while 
they are in use, creating temporary construction impact 
close to existing terminal operations. 
Located close to the multi-purpose terminal users 
although minimal disruption is foreseen to their 
operations during the construction period.  

Discharge infrastructure 
and feasibility 

fair New discharge pipe structure required into Big Bay.  
Water circulation in Big bay more suited to dispersion of 
effluent (affecting discharge design). 

Masterplan 2005 
considerations (10 year and 
beyond 2020) 

poor Location of building and intake infrastructure poses 
potential medium and long-term inconsistency with 
proposed extension of the multi-purpose terminal in the 
southerly direction. 

Integration with Phase 2 
expansion 

fair RO plant intake structures not affected by Phase 2 
development. Discharge infrastructure could be affected 
by dredging and quay construction activities.   
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3.4.3 Option 3c - Site 3 with Intake Wells (Stockpiles) and Discharge at Caisson 3 

 

Figure 8: Possible RO Location – Position 3c 

 

Table 16: Estimated Costs Option 3c - Site 3 with Intake Wells (Stockpiles) and Discharge at 
Caisson 3 

Service No/length Total Cost Note 
Electrical supply HV 800 R      800,000  Cable (trenching included in pipe 

trench) 
Pipes, cables and Trenches to 
reservoir 

1,875 R      671,250   

Pipes, cables and Trenches to 
Intake 

1,060 R      379,480   

Pipes, cables and Trenches to 
Discharge 

5,735 R   2,053,130   

Intake Beachwells 10 R   1,000,000   
Intake Pump Cables (7.5kW 
submersibles) 

2,750 R      429,000   

Discharge Pipe Structure 1 R      250,000  Using existing Caisson structure 
Roads  30 R        38,010   
Pipe Jacking under roads 24 R   1,437,600   
Total  R   7,058,470   
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Table 17: Assessment against Criteria 

Consideration Assessment Notes 

Raw water intake quality good Intake wells pre filter sea water 

Pre-treatment requirements good No chlorine dosing required. 

Infrastructure needed - 
Roads 

good Short service road linking RO plant building to existing 
roads . 

Infrastructure needed - Pipes poor Longer pipe lengths than site option 1 and option 2 to 
reach existing reservoir and water reticulation system.  

Impact on existing 
operations during 
construction and operations 

fair Pipes and cables need to be installed across roads 
while they are in use, creating temporary construction 
impact close to existing terminal operations. 
Intake wells located close to the eastern access road 
behind the stockpiles which is likely to affect 
serviceability during construction period.   

Discharge infrastructure and 
feasibility 

good Use of existing caisson structure minimises cost.  

Water circulation in Big bay more suited to dispersion 
of effluent (affecting discharge design). 

Masterplan 2005 
considerations (10 year and 
beyond 2020) 

poor Location of building poses potential medium and long-
term inconsistency with proposed extension of the 
multi-purpose terminal in the southerly direction. 

Integration with Phase 2 
expansion 

fair RO plant intake structures most likely not affected by 
Phase 2 development. Discharge infrastructure could 
be affected by dredging and quay construction 
activities.   
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3.4.4 Option 3d - Site 3 with Intake Wells (Multi Purpose Terminal) and Discharge at Caisson 3 

 

Figure 9: Possible RO Location – Position 3d 

 

Table 18: Estimated Costs Option 3d - Site 3 with Intake Wells (Multi Purpose Terminal) and 
Discharge at Caisson 3 

Service No/length Total Cost Note 
Electrical supply HV 800  R               800,000  Cable (trenching included in 

pipe trench) 
Pipes, cables and Trenches to 
reservoir 

2,800  R            1,002,400   

Pipes, cables and Trenches to 
Intake 

350  R               125,300   

Pipes, cables and Trenches to 
Discharge 

1,060  R               379,480   

Intake Beachwells 10  R            1,000,000   
Intake Pump Cables (7.5kW 
submersibles) 

2,750  R               429,000   

Discharge Pipe Structure 1  R               250,000  Using existing Caisson structure 
Roads  30  R                 38,010   
Pipe Jacking under roads 24  R            1,437,600   
Total   R            5,461,790   
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Table 19: Assessment against Criteria 

Consideration Assessment Notes 

Raw water intake quality good Intake wells pre filter sea water 
Pre-treatment 
requirements 

good No chlorine dosing required 

Infrastructure needed - 
Roads 

good Short service road linking RO plant building to existing 
roads . 

Infrastructure needed - 
Pipes 

Poor Longer pipe lengths than site option 1 and option 2 to 
reach existing reservoir and water reticulation system.  

Impact on existing 
operations during 
construction and 
operations 

fair Pipes and cables need to be installed across roads while 
they are in use, creating temporary construction impact 
close to existing terminal operations.. 
Intake wells located close to western access road 
adjacent to multi-purpose terminal. It is not envisaged 
that the serviceability of this road would be affected 
during construction of intake wells.  

Discharge infrastructure 
and feasibility 

good Use of existing caisson structure minimises cost.  
Water circulation in Big bay more suited to dispersion of 
effluent (affecting discharge design). 

Masterplan 2005 
considerations (10 year 
and beyond 2020) 

poor Location of building poses potential medium and long-
term inconsistency with proposed extension of the multi-
purpose terminal in the southerly direction. 

Integration with Phase 2 
expansion 

fair RO plant intake structures most likely not affected by 
Phase 2 development. Discharge infrastructure could be 
affected by dredging and quay construction activities.   
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4. RO Discharge to Outside Saldanha Bay via overland pipe 
An off site location for the RO was considered, however there are many risks involved with locating 
the RO installation outside of the port where it is more difficult to control and maintain. A better 
solution would be to keep the RO Plant installation inside the port as close as possible to the water 
reservoir and for the discharge pipes to be installed to an external location. The two discharge 
locations considered were Jacobs Bay (as indicated in Figure 10) because it is the closest point 
outside of the bay with access via existing roads and Municipal servitudes and Velddrif (as indicated 
in Figure 11) as this is where the Cerebos and Velddrif Salt Works are situated. A costing in table 22 
compares the costs of the infrastructure but excludes costs such as Land servitudes, infrastructure 
disturbances, Engineering, Procurement and Construction Management costs etc.  

The two discharge options are appraised against the additional implementation, operational and 
maintenance requirements and project risks when compared to that of discharge options within 
Saldanha Bay.  

4.1 Discharge pipe to Jacobs Bay (18km) 
The RO Plant would be situated inside the port and the sea water intake would be from intake wells. 
The discharge site was chosen at Jacobs Bay to avoid disruption to residential infrastructure and to 
discharge the brine into the surf zone. The pipe material would be PVC and it would be buried in a 
trench approximately one meter deep along the proposed pipe route which follows the local roads in 
the area (see figure 10). A municipal servitude may be available for laying the pipeline, this would be 
subject to an agreement being reached between Transnet and Saldanha Bay Municipality. Up to 
three pump stations to boost the brine discharge over the long pipe distance would be needed. 
Electrical supply for the pump stations is assumed to be available from the nearby residential 
development (this assumption would need further investigation as it may be problematic to secure 
power from a residential supply. For example, there may not be sufficient capacity to supply a pump 
station or there may not be a 400 volt supply near to the pump station). Pipe jacking would be 
necessary in order for the pipeline to cross roads where traffic disruption would be problematic. 

The installation of the brine discharge outlet pipe at Jacobs Bay would either be done by digging a 
trench on the beach, installing the pipe and covering it or by pipe jacking, as follows. A launching 
well would be constructed on the beach to establish a pipe jacking culvert, the pipe would be jacked 
into place under the beach and exit in the surf line. Depending on the sea conditions, the brine 
discharge pipe could be terminated at up to 300 meters from the beach in order to optimise the 
dispersion of the brine. Brine diffusers can also be installed along the pipe line in order to disperse 
the brine over a larger area. 

The estimated cost of building a discharge pipe to Jacobs Bay is R13.3m. 

Table 20: Discharge pipe to Jacobs Bay - Considerations 

Category Appraisal Explanation 

Additional 
Infrastructure 
Required 

Higher Cost This option requires significantly more 
infrastructure to be installed and will cost at 
least R13.3m more than the current preferred 
option. 
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Impact on Operations Higher Cost Significant increase in energy cost to pump 
brine due to additional distance to discharge 
location. 

Impact on 
Maintenance 

Higher Cost Maintenance of remote pump stations and long 
pipelines would increase maintenance costs 
and difficulty. 

Impact on Project 
Schedule 

Additional Time to Secure 
Servitudes & Longer 
Construction Period 

Time required to secure servitudes, including 
negotiating the use of municipal servitudes 
could lead to a considerable delay in the 
project completion. 

Discharge outside 
Saldanha Bay 

Low Risk The brine will be discharged into the surf zone, 
outside Saldanha Bay, away from any Marine 
Protected Areas. 

High Risk Risk of obtaining servitudes for the pipes is a 
risk in terms of both time and cost.  

Medium Risk Accidental damage that may be caused to other 
existing municipal infrastructure while 
installing the pipes is a risk.  

Project Risk (Time, 
Cost, Construction & 
Other) 

Low Risk Pipe leaks may be a risk to the ground water in 
the area. 

 

4.2 Discharge Pipe to Velddrif (38 km) 
The RO Plant would be situated inside the port and the intake would be from intake wells. The pipe 
route used follows the local roads in the area to avoid disruption to residential infrastructure as far as 
possible and to discharge the brine at the Velddrif Salt Works. The pipe material would be PVC and 
it would be buried in a trench approximately one meter deep. The pipe route proposed follows the 
local roads in the area (see figure 11). A municipal servitude may be available for laying the pipeline, 
this would be subject to an agreement being reached between Transnet and Saldanha Bay 
Municipality. Up to six pump stations to boost the brine discharge over the long pipe distance would 
be needed. Electrical supply for the pump stations is assumed to be available from the nearby 
residential development (this assumption would need further investigation as it may be problematic 
to secure power from a residential supply. For example, there may not be sufficient capacity to 
supply a pump station or there may not be a 400 volt supply near to the pump station). Pipe jacking 
would be necessary in order for the pipeline to cross roads where traffic disruption would be 
problematic.  

An agreement would need to be reached with one of the local the Salt Works in order to discharge 
the brine to their works. During discussions with Cerebos Salt Works, they have indicated that they 
have an excess capacity at the works for brine production and their bottle neck is in the salt refinery 
thus they would not be interested in purchasing the brine from the RO unless they were to upgrade 
their production. Their daily production is about 140 tons per day of raw salt, which is much lower 
than the potential 280 tons of salt that the RO Plant could deliver. The economic value of the brine is 
relatively low because of the concentration of the brine (6.3%) is fairly low (crystallisation of salt 
starts at 25%).  
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The estimated cost of building a discharge pipe to Velddrif is R23.2m. 

Table 21: Discharge Pipe to Velddrif  - Considerations 

Category Appraisal Explanation 

Additional 
Infrastructure 
Required 

Higher Cost This option requires significantly more 
infrastructure to be installed and will cost at 
least R23.2m more than the current preferred 
option. 

Impact on Operations Higher Cost Significant increase in energy cost to pump 
brine due to additional distance to discharge 
location. 

Impact on 
Maintenance 

Higher Cost Maintenance of remote pump stations and long 
pipelines would increase maintenance costs 
and difficulty. 

Impact on Project 
Schedule 

Additional Time to Secure 
Servitudes & Longer 
Construction Period 

Time required to secure servitudes, including 
negotiating the use of municipal servitudes 
could lead to a considerable delay in the 
project completion. 

Discharge outside 
Saldanha Bay 

Low Risk If the brine is used by the Saltworks then 
discharge outside of the Bay would not be an 
issue. 

High Risk Risk of obtaining servitudes for the pipes is a 
risk in terms of both time and cost.  

Medium Risk Accidental damage that may be caused to other 
existing municipal infrastructure while 
installing the pipes is a risk. 

Project Risk (Time, 
Cost, Construction & 
Other) 

Low Risk Pipe leaks may be a risk to the ground water in 
the area. 

 

4.3 Conclusion 
Brine discharge to either Jacobs Bay or Velddrif is very costly from a capital cost and an operational 
cost point of view due to the distances involved. The requirement to acquire servitudes outside of 
Transnet National Port Authority land could have long lead times and also be very costly. The 
potential timeframes for development of this option is not conducive with the immediate need for 
additional water supplies for use in dust suppression measures for current operations. 

It is important that the additional costs and significant additional project related risks associated with 
the discharging of brine outside of Saldanha Bay be considered and balanced in conjunction with the 
outcomes of the marine and other specialist studies which assigns impact ratings to the potential 
environmental impacts associated with discharging brine within Saldanha Bay.  

From the perspective of proposing a financially viable and low risk project, the considerations given 
above demonstrate that progressing further with these options is not justified.
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Figure 10: RO Plant Brine Discharge to Jacobs Bay - Proposed pipeline route 

 

Figure 11: RO Plant Brine Discharge to Velddrif - Proposed pipeline route 
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5. RO Discharge to Beyond the Breakwater via pipe under the bay 

5.1 Discharge Pipe laid on Sea floor to beyond the breakwater 
This option would involve a 1.6 km long pipe installed on the seabed from the end of the reclaimed 
quay to the breakwater at Hoetjiespunt. The discharge pipe would be routed over the breakwater 
and then it would need to be extended to discharge the brine into the open sea. This pipe would 
need to be up to 600 meters long in order to discharge the brine in deep water. The area around 
Marcus Island is a Marine Protected Area under the Marine Living Resources Act 18 of 1998 and the 
pipe infrastructure should to be kept away from this area. Any structures in this area would have to 
withstand extremely rough seas and the construction of the discharge pipe would thus consist of a 
reinforced concrete structure along the sea floor to protect the pipeline. 

In theory there should not be ships anchoring in this area, however Geotechnical Surveys done on 
the sea floor of the bay show evidence of anchor drag marks in the area that we would be laying the 
pipeline (directly between the jetty and the breakwater). If the pipe was damaged then the RO Plant 
would need to be shut down while repairs are done. This outage of the plant may lead to water 
shortages in the port for dust mitigation. The likelihood of this risk occurring is considered low 
however should the risk occur the consequence would be considered severe to the operation of the 
RO plant.  

The pipe material would be high density polyethylene. It would be installed by floating the 
assembled pipe out to sea and then using controlled submergence. The pipe is flooded with sea 
water and the air in the pipe is released to decrease the buoyancy allowing the pipe to be lowered 
into position on the seabed. It would then be anchored to the sea floor using  concrete collars. The 
installation and securing of the pipe would require extensive work by divers. 

A pipeline laid on the sea floor is influenced by hydrodynamic forces caused by currents. These 
hydrodynamic forces cause erosion and accretion of the seabed and can lead to scours developing 
under the pipe and its supports. This can result in a large free span of the pipeline which can lead to 
failure of the pipe. 

This discharge option is appraised in Table 23 against the additional implementation, operational 
and maintenance requirements and project risks when compared to that of discharge options 
immediately within Saldanha Bay (Chapter 3).  
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Table 23: Discharge Pipe laid on Sea floor to beyond the breakwater -  Considerations 

 

5.2 Discharge pipe buried in the sea bed 
As per the option in 5.1 above, but in order to avoid the brine discharge pipe being damaged by 
anchors in the bay, the pipe would need to be buried along the floor of the bay. The pipe would 
need to be buried at least 5 meters deep to avoid being caught by the anchors of the ships mooring 
in the bay. From the quay to the breakwater, the pipe would be approximately 1.6 km long and 
would require approximately 20 000 cubic meters of dredging in order to bury the pipe. This 
dredging would be in the shipping lanes and could cause major disruption to operations. To avoid 
this disruption the dredging activities would be scheduled to avoid incoming and outgoing iron ore 
vessels and oil tankers. This would also reduce the risk of collision between vessels.  

The largest single cost for dredging would be the mobilisation and demobilization costs for a 
backhoe dredger which would cost approximately R40m. A backhoe dredger operates from a barge 
and has a long backhoe arm that can reach the sea floor. It operates by scooping material up onto 
another floating barge which then removes the material for temporary storage (on land). Once the 
trench has been dug, the pipe would be installed by floating the pipe into position and using the 
controlled submergence to lower it into the trench. The trench would then be back filled using the 

Category Appraisal Explanation 

Additional 
Infrastructure Required 

Higher Cost This option requires more infrastructure than the current 
preferred option, including 2.2 km of pipe and additional 
marine structures. 

Impact on Operations Higher Cost Increase in energy cost to pump brine due to additional 
distance to discharge location. 

Impact on Maintenance Higher Cost Maintenance of pipelines under the bay would increase 
maintenance costs and difficulty due to any work on the pipe 
being carried out by divers in the shipping lanes. 

Impact on Project 
Schedule 

Longer 
Construction 

Period 

There may be a time delay to lay these pipes due to the 
specialised construction methods. 

Discharge outside 
Saldanha Bay 

Low Risk The brine will be discharged into deep water. 

High Risk The pipe may be damaged by ship’s anchors or by rough seas.  

Low Risk Pipe leaks would be difficult to detect under the bay. 

Medium Risk Maintenance dredging activities in the shipping channel may 
result in damage to the pipe. 

Medium Risk Scouring can lead to a large free span of the pipe leading to 
pipe failure. 

Project Risk (Time, 
Cost, Construction & 
Other) 

Medium Risk During construction there would need to be divers deployed 
in the shipping lane. 
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material that was temporarily stored. If rock outcrops are encountered then blasting may be required 
in order to remove them. Geotechnical surveys of the sea bed done before construction starts may 
eliminate the need for blasting. 

This discharge option is appraised in Table 24 against the additional implementation, operational 
and maintenance requirements and project risks when compared to that of discharge options 
immediately within Saldanha Bay (Chapter 3).  

Table 24: Discharge pipe buried in the sea bed - Considerations 

Category Appraisal Explanation 

Additional Infrastructure 
Required 

Higher Cost This option requires significantly more infrastructure 
to be installed and will cost in excess of R40m more 
than the current preferred option. 

Impact on Operations Higher Cost Increase in energy cost to pump brine due to 
additional distance to discharge location. 

Impact on Maintenance Higher Cost Maintenance of pipelines under the bay would 
increase maintenance costs and difficulty. 

Impact on Project 
Schedule 

Longer 
Construction 

Period 

There may be a time delay to dredge and lay these 
pipes due to the time taken to mobilize a suitable 
dredger. 

Discharge outside 
Saldanha Bay 

Low Risk The brine will be discharged into deep water. 

Medium Risk Blasting in the shipping lane may be required if the 
dredger hits rock outcrops. 

Medium Risk The pipe may be damaged by rough seas beyond the 
breakwater. 

Low Risk Pipe leaks would be difficult to detect under the bay. 

Project Risk (Time, 
Cost, Construction & 
Other) 

Medium Risk The dredger would need to operate in the shipping 
lanes during construction. 

 

5.3 Directional drilling of pipeline  
Directional drilling has been investigated to install a pipe from the end of the quay to outside the bay 
underneath the shipping lanes. The directional drilling would need to be through rock strata that 
have sufficient strength to keep the hole open during drilling and pipe installation. A full 
geotechnical study would be needed in order to determine the geology of the bay floor before any 
drilling can begin. 

Drilling is first done with a pilot hole of small diameter. The direction of the drilling is controlled in 
order to ensure that the pipe follows the correct route and exits the ground at the correct position. 
The hole is then reamed to the required diameter. A pullback pipe is then inserted and the new 
pipeline is installed by pulling it back through the drill hole from the drill exit hole. The entire pipe 
(1.6km long) is assembled and carefully supported in order to guide it into the drilled hole.  In order 
to do this, a jack up platform would be installed at the end of the iron ore jetty. The jack up platform 
must be braced in order to withstand the forces required for drilling and pulling the pipe back 
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through the hole. The drilling rig and ancillary equipment is installed on the jack up platform. Once 
drilling and pipe pullback is complete the equipment is removed and the pipe intake and outlet 
structures for the pipeline are installed. 

The length of the pipe to the breakwater would be 1.6 km. The pipe would weigh approximately 80 
tons and this job is beyond the capability of drilling rigs currently in South Africa. A large enough 
drilling rig would need to be imported in order to do this job.   

Horizontal directional drilling is feasible but is expensive and is a high risk operation.  

A budget price of R30 Million (only for the drilling) has been put forward. 

This discharge option is appraised in Table 25 against the additional implementation, operational 
and maintenance requirements and project risks when compared to that of discharge options 
immediately within Saldanha Bay (Chapter 3).  

Table 25: Directional drilling of pipeline - Considerations 

Category Appraisal Explanation 

Additional 
Infrastructure 
Required 

Higher Cost This option requires significantly more 
infrastructure to be installed and will cost in 
excess of R30m more than the current 
preferred option. 

Impact on 
Operations 

Higher Cost Increase in energy cost to pump brine due to 
additional distance to discharge location. 

Impact on 
Maintenance 

Higher Cost Maintenance of drilled pipelines under the 
bay would increase maintenance costs and 
difficulty. 

Impact on Project 
Schedule 

Additional Time to Secure 
Specialised Equipment & 

Longer Construction Period 

Time required to secure a drilling rig from 
overseas could lead to substantial delays in 
completion of the project. 

Discharge outside 
Saldanha Bay 

Low Risk The brine will be discharged into deep 
water. 

Medium Risk There would be a risk of flooding and 
collapse of the hole during directional 
drilling.  

Medium Risk The pipe may be damaged by rough seas 
beyond the breakwater. 

Project Risk (Time, 
Cost, Construction & 
Other) 

Low Risk Pipe leaks would be difficult to detect under 
the bay. 

 

5.4 Conclusion 
All three of the above options would include a pipeline installed from the breakwater out into deeper 
water. This construction would be difficult in the rough seas and the costs would be significant.  

Option 5.1 would not be feasible due to the risk of the pipe being damaged by anchors of ships in 
the bay. The likelihood of this risk occurring is considered low however should the risk occur the 
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consequence would be considered severe to the operation of the RO plant. Option 5.2 and 5.3 are 
technically feasible but are both very expensive when compared to the preferred solution. They have 
significant additional project related risks and would increase the cost per unit volume of water 
produced which would make the RO Plant financially unviable. 

It is important that the additional costs and significant additional project related risks associated with 
the discharging of brine outside of Saldanha Bay be considered and balanced in conjunction with the 
outcomes of the marine and other specialist studies which assigns impact ratings to the potential 
environmental impacts associated with discharging brine within Saldanha Bay.  

From the perspective of proposing a financially viable and low risk project, the considerations 
described above demonstrate that progressing further with these options is not justified. 

 

 

Figure 12: RO Plant Brine discharge beyond on the breakwater – Potential route for pipeline 
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6. Alternative Potable Water Reservoir Positions 

 

Figure 13: Possible Reservoir Locations  

Three potential locations for siting the potable water reservoir (s) have been identified and are 
illustrated in figure 13. The costing in section 3 is based on the reservoir being situated adjacent to 
the existing reservoir, the alternative reservoir site 3 would require additional infrastructure (pipes 
and cables). 

6.1 Site 1 - Adjacent to existing Reservoir 
This site has the advantage of being close to the existing reservoir making the control of the water 
supply to the various dust mitigation areas easier.  

This site will have a low visual impact (due to the screening by the dunes) and requires significantly 
less piping than alternate site 3. 

The disadvantage of this site is that space is limited due to existing services in the area and the sand 
dune behind the existing reservoir. Mitigation measures would be needed to minimize the impact on 
the dune, during construction and operation. The detailed design of the reservoir will be done to 
ensure that any impact on the sand dune will be minimised if not completely eliminated. 

6.2 Site 2 – South of Conveyor CV217 
This site is relatively close to the existing reservoir making the control of the water supply to the 
various dust mitigation areas easier.  

This site will have a low visual impact (as it is inside the stockyard area) and requires significantly 
less piping than alternate site 3. 



 

 

 Transnet Projects - Ore Line Port Dust Mitigation
Reverse Osmosis Plant Site and Infrastructure Alternatives

Engineering Considerations
 - 12 May 2008

 
 

TEM-0340-ZA01  Doc No.H500103-RPT-ZJ12-10031, Rev. 3, 
Page 33

 

This site is not limited by the proximity of the sand dunes as site 1 is. 

6.3 Site 3 - West of Borrow Pit 
The advantage of this site is that there are no sand dunes in the area that could be disturbed. 

The disadvantages of this site are:  

• This option is far from the existing infrastructure making control more difficult. 

• This site will require significantly longer length of pipes to be installed. 

• There may be a higher visual impact at this position as there is less natural screening from the 
surrounding landscape. 
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7. Conclusion 
There is relatively little space to situate a RO installation in and around the Iron Ore Terminal.  From 
an infrastructure perspective Site 1c is the most cost effective option, followed by Site 2a, with Site 3 
generally being the most expensive option.   

The risks to install RO infrastructure external to the Port are prohibitively high and the lengthy 
timeframes to acquire additional land could require obtaining additional scarce water supplies from 
the Municipality to meet the immediate water demand for the dust suppression measures. The 
options have significant additional project related risks and would increase the cost per unit volume 
of RO water produced which would make the RO Plant financially unviable. For these reasons, these 
options will not be investigated further. 

The table below summarises the infrastructure costs of each RO Plant option located within the Port 
in order of least expensive to most expensive. This is for comparative purposes only. 

Table 26: Summary of estimated infrastructure costs 

Option 1c - Site 1 with Beach Well Intake and Beach well Discharge R 4,492,840 

Option 2a - Site 2 with Beach Well Intake and Direct Discharge into Small Bay R 5,078,126 

Option 1a - Site 1 Beach Wells for Intake and Direct Discharge R 5,101,670 

Option 2b - Site 2 with Direct Intake and Direct Discharge into Small Bay R 5,324,066 

Option 1b - Site 1 with Direct Intake and Direct Discharge R 5,329,710 

Option 3d - Site 3 with Intake Wells (Multi Purpose Terminal) and Discharge at 
Caisson 3 

R 5,461,790 

Option 3a - Site 3 with Direct Intake (Small Bay) and Direct Discharge (Small Bay) R 6,114,170 

Option 3b - Site 3 with Direct Intake (Small Bay) and Direct Discharge (Big Bay) R 6,135,650 

Option 3c - Site 3 with Intake Wells (Stockpiles) and Discharge at Caisson 3 R 7,058,470 

 

The preferred location for the water reservoir is site 1 adjacent to the existing reservoir which is close 
to the existing water infrastructure and will simplify the additional water reticulation system needed. 
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Section D1: Letter to Interested and Affected Parties 



 
 
 
 
 
 
 

ENVIRONMENTAL IMPACT ASSESSMENT 
PROPOSED REVERSE OSMOSIS PLANT 

TRANSNET IRON ORE HANDLING FACILITY AT SALDANHA BAY, WESTERN CAPE 
 

 
OUR REF:  364470/42G  DEAT  NUMBER: 12/12/20/958   
 
c/o PDNA Tel:  021 418 2929 
P O Box 7786, Roggebaai, 8012 Fax:  021 418 6440 
2nd Floor, 5 St Georges Mall E-mail:  peters@pdna.co.za 
Cape Town 
 
29 August 2008 
 
 
Dear Key Interested &Affected Party 
 
 

AVAILABILITY OF PEER REVIEW OF MARINE IMPACT ASSESSMENT AND 
SUBMISSION OF FINAL BASIC ASSESSMENT REPORT FOR THE PROPOSED REVERSE 

OSMOSIS PLANT, IRON ORE HANDLING FACILITY, PORT OF SALDANHA 
 
 
In response to comments made by the Saldanha Bay Water Quality Forum Trust on the Final Basic 
Assessment report, which was released for public comment in May 2008, an independent peer review 
of the Specialist Marine Assessment,  undertaken by the CSIR  and Pisces Environmental Services ,  
was commissioned in July 2008. The draft Terms of Reference for the Review were circulated to 
yourselves for comment on 18 July 2008, following which the review was undertaken in two 
components: 

• Review of the Modelling Components of the Marine Studies, which was undertaken by Prof 
Ron Cox and Mr Brett Miller of the Water Research Laboratory, University of New South 
Wales; and  

• Review of Impacts on Marine Ecology, which was undertaken by Dr Barry Clark  of Anchor 
Environmental Consultants cc  

 
As no changes have been made to the Final Basic Assessment Report as a result of the comments 
received on this document, or the review of the marine specialist studies, PDNA/SRK JV have been 
advised by Mr John Geeringh of DEAT to proceed as follows: 

• The Final Basic Assessment Report, along with the comments received on the Final Basic 
Assessment Report during the May/June comments period, as well as the peer review of the 
marine study, and associated documentation is to be submitted to DEAT for 
authorization.  (Note: These documents have been submitted to DEAT on 1 September 
2008 and are also available on the following websites www.transnet.net and www.srk.co.za). 

• The Peer Review and associated documentation is released to the key I&AP’s requesting this 
additional information, allowing a 21 day comment period. All comments on the review report 
should be submitted directly to DEAT, for their consideration while reviewing the Basic 
Assessment Report, and taking a decision on the proposed development. 

 
Attached for your information and comment, please find the following documents: 

• Review report by Prof Ron Cox and Mr Brett Miller 

• Review Report by Dr Barry Clark 

• Response to Reviews by the Marine Specialists, CSIR 

• Supplementary review letter by Dr Barry Clark  
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In line with the recommendation by DEAT, as outlined above, please submit any comments you may 
have on the Peer Review Reports (and associated documents) directly to Mr John Geeringh of DEAT 
on Fax: (012) 320 7539 or e-mail to JGeeringh@deat.gov.za by 22 September 2008.  Please mark all 
correspondence with the following DEAT Application Reference number: 12/12/20/958. 
 
Please feel free to contact me if you have any queries in this regard. 
 
 
Yours sincerely        
 

 
 

Sharon Jones Pr. Sci. Nat; CEAPSA 
Senior Environmental Consultant  
PDNA/SRK JV  
 
CC: John Geeringh (DEAT) 

Alvin Gabriel (DEA&DP) 
 Ellen Campbell (HMGJV for Transnet) 
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ENVIRONMENTAL IMPACT ASSESSMENT 
OF THE EXPANSION OF THE 

TRANSNET IRON ORE HANDLING FACILITY AT SALDANHA BAY, WESTERN CAPE 
 

 
OUR REF:  Clark – RO Plant review  YOUR REF:   
 
c/o PDNA Tel:  021 418 2929 
P O Box 7786, Roggebaai, 8012 Fax:  021 418 6440 
2nd Floor, 5 St Georges Mall E-mail:  peters@pdna.co.za 
Cape Town 
 

 

 
16 July 2008  
 
Dr Barry Clark 
Anchor Environmental Consultants CC 
CAPE TOWN 
 
Per e-mail:  barry.clark@uct.ac.za  
 
 
Dear Barry 
 
BASIC ASSESSMENT FOR THE PROPOSED REVERSE OSMOSIS DESALINATION 
PLANT AT THE IRON ORE HANDLING FACILITY, SALDANHA BAY:   
MARINE STUDIES - INVITATION TO SUBMIT A PROPOSAL TO REVIEW THE 
ECOLOGICAL ASSESSMENT  
 
We hereby invite you to submit a proposal to review the ecological assessment of the marine 
studies for the proposed Reverse Osmosis Plant.  Transnet has proposed the review after 
comments from Interested and Affected Parties (I&APs) on the Final Basic Assessment. 
 
The review should consider marine specialist assessment and addendum reports and other 
relevant sections (the proposed activity, project alternatives and comments and responses 
table) of the Final Basic Assessment Report, i.e. the last documentation that was made 
available to the public for comment (available on www.srk.co.za).   
 
Terms of Reference 
 
• Review the marine study Terms of Reference provided to the specialist and whether the 

specialist has reasonably met these. 
• Assess whether the marine study Terms of Reference are adequate and appropriate for 

the proposed development. 
• Review the methodology and ensuing findings. 
• Review the interpretation of legislative and permitting requirements. 
• Assess whether the major impacts have been identified, and whether you agree with 

the assessments made of these impacts.  (This would cover whether you agree that the 
impacts are considered acceptable or not.) 

• Assess whether reasonable alternatives have been considered adequately. 
• Assess whether the concerns from I&APs relating to the marine studies have been 

adequately addressed. Please refer to the comments and responses table included as 
Appendix E6 of the Basic Assessment Report. 

• Comment on the fact that the proposed changes/upgrades (dredging and reclamation 
as part of Phase 2) have not been taken into consideration in the modelling of marine 
impacts and ecological impact assessment. 
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• The review should be undertaken generally in terms of DEA&DP Guideline 2b on 
Review of Specialist studies (as attached to this invitation). 

 
Scope of Work 
 
You would need to allow for the following: 
 
• Two meetings in Cape Town. 
• Up to two teleconference calls with PDNA/SRK JV and others. 
• Internal review by PDNA/SRK JV and HMG JV/Transnet of your review reports and 

attending to comments from internal reviewers (possibly several iterations) made by 
PDNA/SRK JV, as well as HMG JV/Transnet. 

• Completion of your draft review report by 31 July 2008. 
• Delivery of final review report within one week of last comments. 
 
The terms of the appointment would be as for the current terms of your appointment as 
reviewer of part of the Phase 2 EIA marine studies. 
 
I look forward to receiving your response as soon as possible. 
 
Best regards 
 

 
PETER SILBERNAGL 
PDNA/SRK JV 
 
 
Copy: Ellen Campbell 
 Christo Minnaar 
 Sharon Jones 
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Section D3: Specialist Review: Dr Barry Clark 



28 August 2008 
 
 
PETER SILBERNAGL 
PDNA/SRK JOINT VENTURE c/o PDNA 
P O Box 7786, Roggebaai, 8012 
2nd Floor St Georges Mall 
Cape Town 
 

Dear Peter 

 

RE: REVIEW OF MARINE SPECIALIST ASSESSMENTS AND RELEVANT SECTIONS OF THE FINAL 
BASIC ASSESSMENT REPORT FOR A REVERSE OSMOSIS PLANT IN SALDANHA 
 
I was appointed  to undertake a  scientific  review of  the Marine Special Study  that  formed 
part of a Basic Environmental  Impact Assessment for a Reverse Osmosis Plant  in Saldanha.  
Documents covered by this review include the following: 

Van  Ballegooyen,  N.  Steffani  and  A.  Pulfrich  2007.  Environmental  Impact  Assessment: 
Proposed  Reverse  Osmosis  Plant,  Iron  –ore  Handling  Facility,  Port  of  Saldanha  – 
Marine  Impact  Assessment  Specialist  Study,  Joint  CSIR/Pisces  Report, 
CSIR/NRE/ECO/ER/2007/0149/C,  190pp  +  198pp  App.  (Marine  Specialist  Study  ‐ 
EIA_DesalinationPlant_SaldanhaBay_FinalReport_20070515). 

Van  Ballegooyen,  N.  Steffani  and  A.  Pulfrich  2008.  Environmental  Impact  Assessment: 
Proposed  Reverse  Osmosis  Plant,  Iron‐ore  Handling  Facility,  Port  of  Saldanha  ‐ 
Addendum to the Specialist Marine Impact Assessment: Sensitivity Analysis of Model 
Results  to Elevations  in  Seawater Temperature between  the  Intake  and Discharge 
Locations. Joint CSIR/Pisces Report, CSIR/NRE/ECO/ER/2008/0050/C, 44pp.  (Marine 
Specialist  Study  ‐  EIA_DesalinationPlant_SaldanhaBay_ 
AddendumtoFinalReport_20080515). 

PDNA/SRK Consulting 2008. Proposed RO Plant: Port of Saldanha  ‐ Final Basic Assessment 
Report. (36447042G_RO Plant_Final BA Main Report_May08) 

SRK Consulting 2008. Proposed RO Plant: Port of Saldanha ‐ Comments and Response Report 
(36447042G_RO Plant_Comments and Responses Table_May08) 

 
The primary focus of the review  included the following aspects (as  laid out  in the Terms of 
Reference for the Review): 
 

• Review the Terms of Reference provided to the specialist and whether the specialist 
has reasonably met these. 

• Assess  whether  the  Terms  of  Reference  are  adequate  and  appropriate  for  the 
proposed development. 

• Review the methodology and ensuing findings. 

Department of Zoology
University of Cape Town 

PO Box 34035 
Rhodes Gift 7707 

South Africa 
 

Cell: + (27) 082 3730 521 
Tel/Fax: + (27) 21 685 3400 

Email:  barry.clark@uct.ac.za 
http://web.uct.ac.za/depts/zoology/anchor/

Anchor Environmental Consultants CC



• Assess whether the major impacts have been identified, and whether you agree with 
the assessments made of these  impacts. (This would cover whether you agree that 
the impacts are considered acceptable or not.) 

• Assess whether reasonable alternatives have been considered adequately. 
• Assess whether the concerns  from  I&APs relating to the marine studies have been 

adequately addressed. 
• Comment  on  the  fact  that  the  proposed  changes/upgrades  (dredging  and 

reclamation  as  part  of  Phase  2)  have  not  been  taken  into  consideration  in  the 
modelling of marine impacts and ecological impact assessment. 

• The  review  should  be undertaken  generally  in  terms  of DEA&DP Guideline  2b  on 
Review of Specialist studies (on FTP site under DEA&DP Guidelines). 

 
A  request  to  assess whether  the  legal  context  for  the Marine  Specialist  study  had  been 
adequately addressed by  the authors of the marine specialist study report was also added 
verbally to the TORs (P. Silbernagl, PDNA, pers. comm. 18 July 2008). 
 
This  review  was  undertaken  in  accordance  with  guidelines  issued  by  the  Provincial 
Government of the Western Cape: Keatimilwe and Ashton 2005 ‐ Guideline for the review of 
specialist  input  in  EIA  processes,  and  is  divided  into  a  number  of  sub‐sections  to  ensure 
adequate attention  to all components  listed  in  the TORs  for  this  review.   Responses  to all 
questions contained  in the review checklist provided by Keatimilwe and Ashton  (2005) are 
provided in the accompanying table (Annex 1). 
 
Terms of reference provided to the specialist 

I am satisfied that the terms of reference supplied to the authors of the Marine Specialist study 
were  adequate  and  appropriate  to  the  proposed  development  and  that  the  specialist  has 
addressed these in a comprehensive manner. 
 
Consideration of alternatives 

I  am  satisfied  that  the  alternatives  as  provided  to  the marine  specialists  in  the  Terms  of 
Reference have been adequately by addressed in their report.  I had some initial concerns in 
this respect but additional input provided by the project proponents (included as Annex 2 of 
this  report)  have  addressed  these  concerns.    The  concerns  related  to  the  elimination  of 
alternative  discharge  pipeline  locations  outside  of  Saldanha  Bay  due  to  the  significantly 
increased  costs  thereof  which  I  felt  were  unfairly  biased  by  comparison  with  a  limited 
number of alternatives.    In their response, the project proponents have demonstrated that 
alternative options  for disposal near  to  the entrance of Saldanha Bay  (e.g. Tabakbaai and 
Skulpiesbaai) will not necessarily be more cost effective than the options that were rejected 
based on  increased cost even  though  the  former discharge sites are  in closer proximity  to 
the  proposed  RO  plant.    Additional  costs  of  effluent  disposal  outside  of  the  Bay  do  not 
appear  to  be  warranted  given  the  significance  (extent  and  severity)  of  the  impacts  as 
assessed by the marine specialists. 
 
Legal and policy/planning context for the study 

I  am  satisfied  that  the  authors of  the marine  specialist  study have provided  an  adequate 
description of  the  legal and policy/planning  context and  legal  requirements  for  the  study, 
and have identified relevant standards against which to benchmark their findings. 
 

 



Methodology employed by the specialist, ensuing findings, and assessment of impacts 

The specialists have adopted a primarily  ‘desktop’ approach  for  the assessment of marine 
impacts of  the RO plant utilising a mathematical dispersion model set up  for  the purpose.  
This  is  in  line with their TORs given to the marine specialists and I believe mostly adequate 
for  the proposed development.   Note  though  that  this  comment does not  extend  to  the 
accuracy of the dispersion models set‐up to examine environmental impacts associated with 
effluents  discharged  to  the marine  environment  but merely  to  the  interpretation  of  the 
results thereof.  The accuracy of the dispersion model has not been evaluated in this review 
and  is  being  assessed  by  a  companion  review  prepared  by  Prof  Ron  Cox  of  the Water 
Research Laboratory, University of New South Wales, Australia. 
 
The  only  area where  I  feel  that  the  consultants  should  have  diverged  from  the  desk‐top 
approach  is  to undertake  toxicity  testing of  “simulated1”  effluent  from  the RO plant.  The 
specialists include mandatory recommendations for toxicity testing of the effluent from the 
plant once  it has been constructed (p XII and again on p. 176, 3rd paragraph of the Marine 
Specialist report), results of which they suggest should be used to guide  implementation of 
appropriate mitigation measures. This  is  all  fine  and well, except  that  the only mitigation 
measures proposed in the report to be implemented in the event that the effluent is shown 
to  be  more  toxic  than  predicted  from  information  gleaned  from  the  literature  include 
“designing  the  brine  basin  so  as  to  ensure  greater  and  sufficient  dilution  of  the  DBNPA 
residuals  in  the  effluent  stream  before  discharge  or  to  revert  to  the  use  of  an  oxidizing 
biocide  (chlorine)  in  this  role”  or  to  carefully monitor  “dosing  to  ensure minimal DBNPA 
concentrations  in  the discharge”  (Marine  specialist  report p.  IX and 174).  I query whether 
these can be considered realistic and  feasible mitigation measures, given  the  fact that the 
first mitigation measure  should  be  implemented  as  a matter  of  course  and  the  fact  that 
oxidising biocide (chlorine) has been rejected for use  in this project owing to the perceived 
damage that it may cause to the membranes in the RO plant (see footnote on p 39 of Marine 
specialist report). 
 
Given the considerable uncertainties  involved  in this study  (not  just  limited to the normal, 
potentially  high  levels  of  uncertainties  associated with  a  study  based  on model  results), 
including  the  fact  that  the model  simulations did not  take  account of  the  shock doses of 
biocide  to  be  applied  (as  opposed  to  continuous  treatment)  or  the  likely  temperature 
differential between uptake and discharge water (Section 4.2 of the Marine specialist report, 
p  39),  I  believe  that  toxicity  testing  of  the  effluent  is warranted  before  the  RO  plant  is 
constructed and the chosen approach becomes “irreversible” owing to the potentially high 
costs  involved with  changing  approach  at  a  later  stage  (e.g.  invoking  alternative  disposal 
sites outside of the Bay).  Such toxicity testing should include both acute and chronic tests to 
be applied  to a  range of different organisms  from different  taxonomic groups  (e.g. algae, 
invertebrate  and  fish)  and  should  include  sensitive  life  history  stages  of  these  groups.  
Guidance  on  the  design  of  toxicity  tests  can  be  found  in  documents  published  by  the 
International Maritime Organisation  (Resolution MEPC 126(53): Procedure  for approval of 
ballast  water  management  systems  that  make  use  of  active  substances  (G9)),  the  US 
Environmental  Protection  Agency  (USEPA  Ecological  Effects  Test  Guidelines)  or  the 
Organisation  for Economic Co‐operation and Development  (OECD Guideline  for Testing of 
Chemicals). 

                                                 
1 As the plant is not yet operational, it is not possible to directly test effluent from this plant.  
However, it should be relatively easy to prepare a sample of seawater with similar characteristics to 
that projected for the plant under a worst case scenario and to use this for standardized toxicity 
testing using a range of different organisms. 



 
Given  the  forgoing, my  endorsement  of  the  findings  of  the  specialists  in  respect  of  the 
severity  and  significance  of  identified  impacts must  remain  conditional  on  the  results  of 
toxicity  tests performed on “simulated” effluent  from  the RO plant being no more  severe 
than  gleaned  from  available  literature  by  the  specialists  (i.e.  No  Observable  Effect 
Concentration  (NOEC)  is  not  lower  than  0.07  mg.  DBNPA.l‐1,  even  when  present  in 
combination with other constituents or characteristics of the effluent from the proposed RO 
plant). Note that I am comfortable to endorse the finding from the marine study in all other 
respects. 
 
A second concern  I have with the approach adopted  for the study that does not affect my 
judgment on  the  findings of  the  specialists but nonetheless needs  to be addressed,  is  the 
fact that while a number of mandatory recommendations have been included in the Marine 
specialist  report  and  in  the main  BA  report  for monitoring  studies  and  are  designed  to 
validate model predictions  (2nd bullet, p. 41 of the Marine specialist study report) and  for 
monitoring of impacts to subtidal benthos and the like (Marine specialist study report p XII), 
no  thresholds or  action  levels have been  stipulated where  action would  automatically be 
triggered nor have any specifications been included for what action would need to be taken 
in the event that such a level were exceeded.  Presumably the recommended monitoring will 
be  conducted  by  an  independent  agency  and  that  results  would  be  submitted  to  a 
competent authority for consideration not just to the developer. 
 
Concerns raised by I&APs and extent to which these have been addressed 
There is clearly very strong opposition to the imposition of further anthropogenic impacts to 
the Saldanha Bay system, particularly to the discharge of additional effluent  into the Bay.  I 
believe this is borne from the recognition of the ecological importance of the system, being 
one of  the  few sheltered bays on  this section of coast, and  its  increasing  importance as a 
tourist  destination.    It  is  generally  agreed  that water  quality  requirements  for  receiving 
environments should be defined by the users and these comments must thus be given due 
consideration.   Data from the sorts of toxicity tests proposed above (and recommended by 
the marine specialists) would probably go a long way towards allaying some of the concerns 
expressed.   Notwithstanding  this,  I believe  that  all  comments  raised by  I&APs have been 
adequately addressed. 
 
Commentary on the fact that the proposed changes/upgrades (dredging and reclamation 
as part of Phase 2) have not been  taken  into  consideration  in  the modelling of marine 
impacts and ecological impact assessment 
I  am not  an  expert on hydrodynamic modelling  and  thus defer  to  the  companion  review 
undertaken  by  Prof  Ron  Cox  and  Mr  Brett  Miller  of  the  Water  Research  Laboratory, 
University of New South Wales, Australia,  that  focuses on  this aspect of  the study.   These 
reviewers did not dispute the assessment by the marine specialists that the dense effluent 
from the RO plant is unlikely to accumulate to any significant extent in the existing dredged 
areas or future proposed dredge sites.  I am satisfied that these assumptions are correct and 
am  confident  that  the  proposed  water  quality  and  biotic  monitoring  will  resolve  any 
uncertainties in this respect in any event.  (Note that if the effluent from the RO plant does 
accumulate to a significant extent in the deeper dredged areas this will be evident from low 
oxygen levels in these areas and altered benthic communities.) 
 
I  trust  that  this  review has been helpful  and would  like  to  assure  you  that  I  am open  to 
further discussion on any of the issues raised in this report. 
 



Yours faithfully, 
 
 
 
 
 
 

Dr Barry Clark 



 

ANNEX 1: REVIEW CHECKLIST FOR SPECIALIST INPUT (FROM 
KEATIMILWE AND ASHTON (2005) 

 
 

REVIEW AREA 
 

REVIEWER’S COMMENT 
  A

D
EQ

U
A
TE

 

IN
A
D
EQ

U
A
TE

 

Review Field 1 : Overall Quality Assurance 
A. Ethics 
A.1  Does  the  specialist/s  have  the  necessary 
qualifications,  expertise  and  experience,  to  provide 
input to the EIA process? 

Yes definitely X

A.2  Is there any evidence of unethical behaviour? e.g. 
bias  or  inappropriate  emphasis,  unwarranted 
assumptions,  emotive,  irrational  or  unsubstantiated 
statements, vested or conflict of interest? 

No  evidence  of  unethical 
behaviour 

X

A.3  Has  the  specialist  confirmed  the  validity  of  the 
information included in the integrated report? 

Specialists  have  made  good 
use of available published and 
unpublished  literature,  and 
opinions  of  other  experts  but 
have  not  validated 
information  on  effluent 
toxicity through toxicity tests 

  X 

A.4 Are  the  specialist’s Terms of Reference adequate 
and appropriate to the proposed development? 

Yes  X   

B. Adequacy of Information 
B.1  Is  information  sufficient  for  decision‐making 
purposes  in  terms of  the  level of detail and  reliability 
of findings? 

Information  provided  is 
sufficient  in  most  respects 
aside  from  validation  of 
effluent toxicity through direct 
toxicity tests. 

  X 

B.2 Have impacts been assessed and communicated in 
terms of  the extent  to which  they  support or conflict 
with  the  desired  future  state/vision  of  the  area  and 
sustainable  development  objectives  (as  described  in 
relevant policies, plans and legislation)? 

Yes  X   

B.3 Has the specialist met all the requirements of the 
Terms of Reference for the specialist input? 

Yes X

B.4 Where appropriate, has traditional or indigenous 
knowledge been included as information in the input? 

N/A  X   

B.5  Are  there  any  uncertainties,  or  low  levels  of 
confidence in the assessment or evaluation? Are these 

Yes – particularly in respect of 
toxicity of biocides discharged 

  X 



 
 

REVIEW AREA 
 

REVIEWER’S COMMENT 
  A

D
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U
A
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A
D
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U
A
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uncertainties and confidence levels clearly stated?  with brine effluent. These are 
not adequately acknowledged 
in  the  report  (confidence 
listed as Medium/High).  

B.6 Are the assumptions in the approach and method,
assessment,  evaluation  and  management  options 
sound? Do any undermine the credibility of findings?  

Uncertainties  highlighted  in 
B.5 above have bearing on the  
significance  of  impacts  as 
assessed  and  thus  could 
undermine  credibility  of 
findings 

X

C. Clarity of Report 
C.1 Is there a clear, non‐technical summary?  Yes  X   
C.2 Are the sources of information clear and explicit?  Yes  X   
C.3  Are  opinions  or  statements  justified  and 
adequately motivated? 

Yes X

C.4  Are  conclusions  derived  from  findings  of  study 
logically consistent? 

Yes X

C.5  Is  a  summary  impact  assessment  table  included, 
using  the defined  impact assessment and significance 
rating  criteria  to  evaluate  different  alternatives  both 
with and without management actions? 

Yes X

C.6 Are consequences of  the predicted  impacts made 
explicit? 

Yes  X   

C.7  Is a statement of  impact significance provided  for 
each  issue,  specifying  whether  thresholds  of 
significance have been exceeded or not, and whether 
or not the impact presents a potential fatal flaw? 

Yes  X   

C.8 Is there a clear indication of whether impacts are 
irreversible  or  result  in  an  irreplaceable  loss  to  the 
ecosystem and/or society? 

Yes  X   

C.9 Are key risks and uncertainties that may  influence 
the impact assessment findings clearly specified? 

Yes X

C.10  Is  the  degree  of  confidence  in  the  impact 
assessment prediction clearly specified? 

Yes X

C.11  Is  a  summary  of  key management  actions  that
fundamentally affect impact significance provided? 

Yes X

D. Consideration of alternatives
bD.1  Has  adequate  consideration  been  given  to  the 
identification of reasonable alternatives? 

Yes  X   



 
 

REVIEW AREA 
 

REVIEWER’S COMMENT 
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• For projects proposed on public  land  and/or  for 
the public good, have  fundamental development 
alternatives  been  considered which would meet 
the stated need and purpose for the project; e.g. 
the nature and location of the proposed project? 

• For  all  projects,  both  public  and  private,  are 
incremental  alternatives  considered;  e.g.  the 
siting, process, design, scale, timing,  funding and 
production  system  alternatives,  as  and  where 
appropriate? 

D.2 Have  alternatives  been  addressed  at  a  scale  and 
level of detail that enables adequate comparison with 
the proposed project? 

Yes  X   

D.3 Has the specialist  identified the alternative that  is 
the best practicable environmental option (BPEO) from 
the perspective of their specialist domain? 

Yes  –  within  the  scope  of 
alternatives offered to them 

X   

E. Description of the project and the affected environment
E.1 Has the purpose and need for the proposed project 
been clearly stated? 

Yes  X   

E.2  Is  there  adequate  description  of  the  proposed 
project and alternatives to identify and assess possible 
direct,  indirect and  cumulative  impacts  (e.g.  location, 
siting,  routing,  scheduling,  activities,  inputs  and 
outputs,  labour,  buildings  and  structures, 
infrastructure and operating scenarios)? 

Yes  X   

E.3  Is  there  adequate  description  of  the  key 
characteristics  of  the  affected  socio‐economic  and 
biophysical environment  (as  relevant  to  the  specialist 
domain)  including  baseline  conditions,  sensitive 
receptors or resources, uses/users, anticipated  trends 
and pressures, and future scenarios? 

Yes  X   

E.4  Are  off‐site  as  well  as  on‐site  characteristics 
adequately described  to provide  the broader  context 
within which the development is proposed, where it is 
clear  that  impacts  of  the  proposed  project  would 
extend beyond the immediate site? 

Yes  X   

E.5  Are  clear  and  accurate maps,  plans  and  possibly 
photographs, of the project and affected environment 
provided? 

Yes  X   
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F. Description of legislation, policies and plans       
F.1  Is  the  legal  context  described  and  are  legal 
requirements,  including  those  arising  from 
international agreements, clearly considered? 

Yes  X   

F.2  Is the policy and planning context of the proposal 
described,  and  clearly  considered  (taking  into 
consideration  international,  national,  provincial  and 
local policies and plans)? 

Yes  X   

F.3  Have  accepted  standards  been  identified  and 
clearly  taken  into consideration  (e.g. WHO  standards, 
DWAF water quality standards, etc.)? 

Yes   X   

F.4  Have  opportunities  for  the  proposed  project  to 
support or contribute to the implementation of policy, 
plans or programmes been identified? 

Yes X

F.5  Have  inconsistencies,  potential  areas  of  conflict 
and  or  likely  non‐compliance  between  the  proposed 
project and the legal, policy and planning context been 
clearly identified and the implications described? 

Yes  X   

G. Identification of key issues 
G.1 Has  the  identification of potential  issues  through 
scoping  been  adequate?  If  not,  has  the  specialist 
identified additional key issues? 

Yes  X   

G.2 Within the specialist’s area of expertise, have key 
I&APs  had  input  to  scoping  where  the  proposed 
project  could  have  a  direct  and/or  potentially 
significant effect on their particular or mandated area 
of responsibility or interest? 

Yes  X   

G.3  Where  scoping  has  missed  key  stakeholders, 
and/or  where  additional  stakeholder  involvement  is 
clearly  needed  to  refine,  or  better  define  issues  or 
impacts,  has  the  specialist made  adequate  provision 
for such involvement? 

N/A  X   

H. Prediction and assessment of impacts
H.1 Are  the  time  and  space  boundaries  of  the  study 
appropriate and adequately motivated? 

Yes  X   

H.2  Have  plausible  environmental  and  operating 
scenarios been considered in the assessment? 

Yes  X   

H.3 Has a recognised approach and methodology been 
used  by  the  specialist  and  has  this  been  clearly 

Yes  X   
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motivated? 
H.4  Have  linkages  to  other  specialist  inputs  been 
identified and taken into account where relevant? 

Yes  X   

H.5  Are  clear,  sufficient  and  explicit  criteria  used  to 
assess impacts of different alternatives? 

N/A  X   

H.6 Have the  issues  raised and alternatives suggested 
by  I&APs  during  scoping,  and  in  comment  on  draft 
documents, been addressed satisfactorily? 

Yes X

H.7  Is  there  adequate  attention  to  indirect  or 
cumulative  effects  on  significant  or  sensitive 
resources?  Where  potentially  significant  cumulative 
effects  are  possible,  but  cannot  be  addressed  at  the 
EIA  level, has  the need  for higher order  studies been 
clearly stated? 

Some  uncertainty  remains  in 
respect  of  the  cumulative 
impacts  of  the  dredging 
proposed for the expansion of 
the  iron ore  terminal  and  the 
likelihood  of  effluent 
accumulating in these areas 

   

H.8 Have  explicit  and  sufficient  criteria been used  to 
evaluate significance of  impacts of alternatives, taking 
into  account  the  planned  mitigation  and 
management? 

Yes  X   

H.9  Are  there  systematic,  explicit  and  rational  links 
from  identification of  key  issues,  through assessment 
to evaluation of significance? 

Yes X

H.10  Are  the  beneficiaries,  and  those  who  stand  to 
lose  from  the  proposed  development,  clearly 
identified? 

Yes  X   

H.11  For  trans‐boundary projects, have  the  approach 
and methodology been agreed to by all countries? 

N/A  X   

I. Recommendations for management and monitoring 
I.1 Has the management of the potential positive and
negative  impacts been  systematically  and  adequately 
addressed (i.e. has the specialist considered measures 
for  the  avoidance,  mitigation,  restoration, 
rehabilitation or compensation of negative  impacts  in 
a  hierarchical  fashion;  and  have  measures  for 
enhancing positive impacts been considered)? 

No.  No  thresholds  or  action 
levels  designed  to  trigger 
management  action  have 
been  included  with 
recommendations  for 
monitoring 

X

I.2 Has the precautionary principle been applied to the 
recommendations  for  management  and  monitoring 
measures  where  there  is  uncertainty  or  high  risk 
associated with impacts? 

In  most  respects 
precautionary  approach  has 
been applied except in respect 
of  toxicity  testing  of 

  X 
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“simulated”  effluent  and  in 
modeling  cumulative  impacts 
of  effluent  discharge  and 
future proposed dredging. 

I.3  Are  recommended management  actions  practical,
viable and  in  line with best practice? Are these clearly 
described and motivated? 

Yes X

I.4  Have  potential  knock‐on  impacts  of management
actions been considered by  the other specialist/s and 
the EIA practitioner? 

Yes X

I.5  Does  the  recommended  monitoring  program(es) 
include:  the  specific  questions  to  be  asked  by 
monitoring;  the  frequency,  season  and  timing  for 
monitoring; responsibility for monitoring, analysis and 
implementation of responsive management actions; 
targets  and  indicators  for  monitoring;  significance 
thresholds; and auditing and reporting requirements? 

No  –  specific  threshold  levels 
have  not  been  identified  that 
will  trigger  management 
action  or  introduction  of 
additional  mitigation 
measures 

  X 

I.6  Is  the proposed monitoring program(es) practical, 
viable  and  in  line  with  best  practice?  Has  it  been 
clearly described and motivated? 

Yes  X   

 



ANNEX 2: HMG JV RESPONSE TO 'CONSIDERATION OF ALTERNATIVES' 
COMMENTS (RECEIVED BY EMAIL ON 11 AUGUST 2008) 

 

From: JV - HMG - Campbell, Ellen [mailto:Ellen.Campbell@hmgjv.co.za]  
Sent: 11 August 2008 11:59 AM 
To: Peter Silbernagl; Jones, Sharon 
Cc: JV - HMG - Stark, Conrad; JV - HMG - Minnaar, Christo; JV - HMG - Goosen, Rodney; JV - 
HMG - Clark, Max 
Subject: RE: Saldanha: RO Plant: Review of Marine Studies: ecological review HMG JV 
comments 

Hi Peter/Sharon,  
  
Please find below our response to Dr Barry Clark's 'Consideration of Alternatives' comments in 
the peer review of the marine study undertaken for the proposed RO plant.  
  
Dr Clark's comments on page 2 are extracted as follow:- 
  
"....I believe that adequate consideration has not been given to assessment of sites in closer 
proximity to the iron ore terminal e.g. cost of laying a pipeline across the land to North Bay 
(on the west side of the Marcus Island causeway) or to Tabakbaai, which are both much 
closer to the proposed location for the RO plant and I believe would not weigh as heavily in 
financial terms in favour of options involving effluent disposal into Saldanha Bay". 
  
HMG JV's response is as follows:- 
  
The presented pipe routes were chosen for the following reasons:- 

Velddrift (38 km) – as the Cerebos and Velddrift Salt works are situated there it was the 
intention to deliver the brine to the salt works for beneficial use.  

Jacobs Baai (18 km) – as it is considered the closest point outside Saldanha Bay where the 
pipe will not have to be routed through the town of Saldanha. 

Other routes possible: (please refer to the attached map for illustration) [included below] 

Tabakbaai (16km) – This would mean that the pipe will have to be routed through the town 
of Saldanha with associated construction disruptions and expenses. An 11% saving in pipe 
length would be offset by interference with existing services and traffic disruptions within the 
town of Saldanha. 

Skulpiesbaai (14 km) - This would mean that the pipe will have to be routed through the 
town of Saldanha with associated construction difficulties and expenses. A 22% saving in pipe 
length would be offset by interference with existing services and traffic disruptions within the 
town of Saldanha. It would be simpler to go across the bay than to use this route. 

The price estimates for the pipe drilling and dredging were obtained from suppliers in the 
relevant field and are considered order of magnitude prices accurate to 30%. 

The price estimates for the pipelines are from our existing project estimating database and 
are considered accurate for order of magnitude costing. 

It must be noted that the costs of all these options (including Tabakbaai and Skulpiesbaai) 
could well be increased substantially due to project delays (specifically those associated with 
the acquisition of servitudes outside of Transnet National Ports Authority land), additional 
engineering and geotechnical surveys costs. The potential timeframes for development of 
these overland options is not conducive with the immediate need for additional water supplies 
for use in dust suppression measures for current operations.  



These additional project related risks would increase the cost per unit volume of water 
produced through the RO process and would make the RO plant financially unviable.  

It is important that the additional costs and significant additional project related risks 
associated with the discharging of brine outside of Saldanha Bay be considered and balanced 
in conjunction with the outcomes of the marine and other specialist studies which assign 
impact ratings to the potential environmental impacts associated with discharging brine within 
Saldanha Bay. 

From the perspective of proposing a financially viable and low risk project, the considerations 
given in the Engineering Considerations Report demonstrate that progressing further with 
these options is neither reasonable nor justified.   
  
Please forward our response to Dr Clark for his information and finalisation of his peer review 
report.  
  
Regards,  
  
Ellen 
  
Ellen Campbell  
Environmental Manager   

 
17 Harrowdene Office Park, Western Service Road, Woodmead 
Direct:     +27 (0)11 231 – 6024              Switchboard :           +27 (0)11 231 - 6000 
Fax:          +27 (0)11 239 – 5802             Cell:                         +27 (0)76 975 - 1043 
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ENVIRONMENTAL IMPACT ASSESSMENT 
OF THE EXPANSION OF THE 

TRANSNET IRON ORE HANDLING FACILITY AT SALDANHA BAY, WESTERN CAPE 
 

 
OUR REF:  Cox – RO Plant review  YOUR REF:   
 
c/o PDNA Tel:  021 418 2929 
P O Box 7786, Roggebaai, 8012 Fax:  021 418 6440 
2nd Floor, 5 St Georges Mall E-mail:  peters@pdna.co.za 
Cape Town 
 

 

 
18 July 2008  
 
Prof Ron Cox  
Water Research Laboratory 
University of New South Wales 
Australia 
 
Per e-mail:  Ron.Cox@wrl.unsw.edu.au  
 
 
Dear Ron 
 
BASIC ASSESSMENT FOR THE PROPOSED REVERSE OSMOSIS DESALINATION 
PLANT AT THE IRON ORE HANDLING FACILITY, SALDANHA BAY:   
MARINE STUDIES - INVITATION TO SUBMIT PROPOSAL TO REVIEW MODELLING 
COMPONENT OF MARINE STUDIES 
 
We hereby invite you to submit a proposal to review the modelling component of the marine 
studies for the proposed Reverse Osmosis Plant.  Transnet has proposed the review after 
comments from Interested and Affected Parties (I&APs) on the Final Basic Assessment. 
 
The review should consider marine specialist assessment and addendum reports and other 
relevant sections (the proposed activity, project alternatives and comments and responses 
table) of the Final Basic Assessment Report, i.e. the last documentation that was made 
available to the public for comment (available on www.srk.co.za).   
 
Terms of Reference 
 
• Review the marine study Terms of Reference provided to the specialist and whether the 

specialist has reasonably met these. 
• Assess whether the marine study Terms of Reference are adequate and appropriate for 

the proposed development. 
• Review the methodology and, in particular, the modelling technique and ensuing 

findings. 
• Assess whether the major impacts have been identified, and whether you agree with 

the assessments made of these impacts.  (This would cover whether you agree that the 
impacts are considered acceptable or not.) 

• Assess whether reasonable alternatives have been considered adequately. 
• Assess whether the concerns from I&APs relating to the marine studies have been 

adequately addressed. Please refer to the comments and responses table included as 
Appendix E6 of the Basic Assessment Report.  



- 2 - 

 
 

• Comment on the fact that the proposed changes/upgrades (dredging and reclamation 
as part of Phase 2) have not been taken into consideration in the modelling of marine 
impacts. 

• The review should be undertaken generally in terms of DEA&DP Guideline 2b on 
Review of Specialist studies (as attached to this invitation). 

 
Scope of Work 
 
You would not be required to attend any meetings, but would need to allow for the following: 
 
• Up to two teleconference calls with PDNA/SRK JV and others. 
• Internal review by PDNA/SRK JV and HMG JV/Transnet of your review reports and 

attending to comments from internal reviewers (possibly several iterations) made by 
PDNA/SRK JV, as well as HMG JV/Transnet. 

• Completion of your draft review report by 31 July 2008. 
• Delivery of Final Review Report within one week of last comments. 
 
The terms of the appointment would be as for the current terms of your appointment as 
reviewer of part of the Phase 2 EIA marine studies. 
 
I look forward to receiving your response as soon as possible after the telephone conference 
to be arranged, hopefully for Friday 18 July 2008. 
 
Best regards 
 

 
PETER SILBERNAGL 
PDNA/SRK JV 
 
Copy: Ellen Campbell  
 Christo Minnaar 

Sharon Jones 
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22nd August 2008  
 
Our Ref: 08074 BMM L080822 WRL Saldanha Desal Peer Review.doc 
 
 
c/- PDNA 
PO Box 7786, Roggebaai, 8012 
2nd Floor, 5 St Georges Mall 
CAPE TOWN  SOUTH AFRICA 
 
 
By email:   JaneE@pdna.co.za 
  PeterS@pdna.co.za 
  
Dear Sirs,  
 
SALDANHA EIA REVERSE OSMOSIS DESALINATION PLANT  
REVIEW OF MODELLING COMPONENT OF MARINE STUDIES 
 
Associate Prof Ron Cox and Mr Brett Miller have undertaken a review of the 
following documents as provided by PDNA. 
 
 2b_deadp_specialist_review_guideline_june05.pdf 
 36447042G_RO Plant_Comments and Responses Table_May08.pdf 
 36447042G_RO Plant_Final BA Main Report_May08.pdf 
 Marine Specialist Study - EIA_DesalinationPlant_SaldanhaBay_AddendumtoFinalReport_20080515.pdf 
 Marine Specialist Study - EIA_DesalinationPlant_SaldanhaBay_AppendixC_ModelResults_20080515.pdf 
 Marine Specialist Study - EIA_DesalinationPlant_SaldanhaBay_FinalReport_20070515.pdf 
 
In summary, while there are some concerns raised in the following review, on an 
international scale, this is a 3.6 ML/day plant which is rather small.  Any reviewer 
either technical or public should be impressed by the level of attention paid to this 
small desalination plant.  Typical plants being considered in Australia for which the 
reviewers have undertaken related studies have ranged from 30 ML/day to 500 
ML/day. 
 
The experience, reputation and capabilities of the CSIR modelling team are 
internationally recognised.  The reviewers are also specifically aware of the extensive 
experience of the CSIR team in previous modelling of water quality and assessment of 
environmental impacts within Saldanha Bay. 
 
 
Intakes 
 
Beach Wells 
 
It is agreed that having the intake as a beach well is most environmentally acceptable.  
It will:  

 Reduce the level of marine ecology intake 
 Most likely to reduce the amount of pre-treatment required.   
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PNDA and CSIR have advised that design of beach intake wells has been undertaken 
and the issue of the long term sustainability of beach wells regarding clogging of the 
sandy soils has been considered.  The Water Research Laboratory has not reviewed 
this work as it was outside of the scope of assessing marine studies. 
 
Without reviewing the groundwater components, particular emphasis should be 
placed on lowering the fresh groundwater under the beach and inland by the 
extractions through beach wells.  As a further comment, lateral wells projecting 
seaward have been considered in Australia to reduce the possible impact on 
groundwater under the land.  Lateral wells may be a lower impact and cheaper option 
than up to 10 vertical beach wells. 
 
Direct Pipeline Intakes  
 
It is understood from the reviewed reports and subsequent communications that a 
direct pipeline intake is not the preferred option.  As stated above, it is agreed that the 
beach wells are most environmentally acceptable.  The following review comments 
are provided for thoroughness and should be addressed if pipeline intakes were to be 
re-considered. 
  
There are no model results presented as to quantifying the zone of capture 
(entrainment zone) of seawater and hence entrainment of marine biota.  Assessment of 
the longer term capture of fish larvae, etc as a percentage of total fish larvae with 
Saldahna Bay (Big + Small) appears not to have been undertaken.  The specific biota 
of entrainment concern would need to be identified.   
 
Velocity at the direct pipeline intakes were discussed as being maintained less than 
0.15m/s – this being considered as a speed at which most fish can swim and avoid 
being drawn into the intake.  In all of the Australian investigations this velocity 
criteria has been set at < 0.10m/s. 
 
 
Discharge Impacts 
 
The considered dilution criteria of greater than 50 times for salinity is commensurate 
with other investigations. 
 
The treatment of coagulants in the brine discharge has been considered and reports 
conclude that some removal of sludge and coagulants may be required rather than 
discharge.  Ferric Hydroxide has been discussed as a discharge constituent but WRL 
highlights further specific concerns related to discharging ferric hydroxide into the 
ocean environment.  Physically the ferric hydroxide particulate can aggregate to form 
larger flocculate material.  The aggregation process can lead to the particles settling 
on the bed into a large ferric hydroxide elastic network.  This commonly occurs in 
estuarine environments and can result in severe environmental degradation including 
the smothering of aquatic life, a decrease in dissolved oxygen, the release of heavy 
metals and the reduction of light penetration.  Resuspended material can also be 
transported significant distances from the pollution source during high energy events.  
This can result in sensitive receivers being impacted.  In addition to the physical 
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impacts, there are also chemically related concerns regarding ferric hydroxides.  In the 
ocean environment iron is a limiting micro-nutrient for many algal species.  As such, 
discharging ferric hydroxides into the photic zone (as is commonly done in brine 
outfalls) has the potential to increase algal blooms.  Similarly, iron hydroxide 
flocculate has a high scavenging potential and it is well documented that ferric 
hydroxides particulate can be associated with increased nutrient and other unwanted 
biological constituents.   
 
Specific issues with ferric hydroxide may result in a greater need to separate 
coagulants and sludges and not discharge. 
 
Other biocides and de-scalants are listed but the particular chemicals will not be 
known until such time as a plant and operator have been selected.  The Australian 
experience is that dilutions of >50 are generally adequate for ensuring no acute nor 
chronic toxicity impact.  Specific eco-toxicology investigations must be undertaken 
for the particular chemicals and the local ecology as recommended in the monitoring 
activities.   
 
In the commissioning of larger desalination plants, it is common for a pilot plant to be 
operated for a period of six to twelve months.  This allows the plant operators to gain 
specific experience with local intake water conditions and hence determine the 
specific process chemicals to be used before the main plant is constructed.  
Ecotoxicology studies are generally undertaken while the pilot plant is operational.  
However, these pilot plants are of similar size to the Saldahna desalination plant being 
considered.  As such, the reviewers agree that ecotoxicology studies should be 
undertaken once the Saldana plant is operational. 
 
Various impacts of de-oxygenation have been presented in the discussion.  However, 
one not listed but potentially of concern is the introduction of additional stratification 
and hence de-oxygenation of the benthic layer.  This was of specific concern in the 
shallow Cockburn Sound waters for the Perth Desalination Plant.  The potential for 
this impact is higher in periods of sustained low wind when mixing is restricted.  It is 
also problematic when deep holes (natural or dredged) are present close to the release 
location.  Maximising near field mixing to ensure minimum density differences 
should allow for vertical mixing to be achieved.  Brief desktop calculations (such as 
the Richardson number mixing criteria) assessing the wind, currents and waves 
energy available to destratify various density differences at various depths could be 
undertaken to determine whether target dilutions of 50 minimise this concern. 
 
 
Near Field Mixing 
 
It is understood that detailed design of a near field diffuser was not available at the 
time of marine modelling. Only 4.4ML/day of brine is being discharged which will 
only require a single port diffuser.  While the following is not provided as design 
advice, a diffuser with a single 110mm nozzle angled at 60 degrees from the 
horizontal should achieve greater than 50 times dilution within 10m from the diffuser.  
However, to achieve such optimal mixing, a minimum water depth of 8 m will be 
required.   
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Discharges at Sites 1 and 2 have been modelled as simple released into the water 
column which is likely to be the case in such shallow water.  However discharges at 
Site 3 have also been modelled as a simple release into the water column.  In the 
water depths at Site 3, near field dilutions of greater than 50 can be achieved.  As 
such, the modelled impact at Site 3 is conservative and the predicted advantages in 
discharging at Site 3 are understated. 
 
A conceptual design of the discharge nozzle could usefully be incorporated in the 
environmental assessment to ensure that the dilutions being considered can be 
achieved. 
 
 
Presented Zones of Impact 
 
As noted in the introduction, CSIR have extensive experience in modelling of the 
Saldanha Bay system. The application of Delft3D-WAVE and Delft3D-FLOW 
presented in Appendix B of the “Marine Impact Assessment Specialist Study” is 
thorough, professional and of international standard. 
 
The grid refinements introduced to the existing Saldanha Bay models to more 
accurately resolve any possible impacts of the relatively small desalination plant 
discharges into such a large water body are suitable. Grid sizes in the vicinity of the 
discharge sites being 20 to 25mm and the adoption of 10 vertical sigma layers (with 
lower 2 layers being 2% and 5 % of water depth) provide good resolution of the far 
field dispersion and dilution processes.  
 
The model calibration for waves is extensive and being based on many years of past 
work in the Saldanha region provides confidence to the application of the model.   
 
The water quality/circulation model calibration is equally extensive, however due to 
the higher complexity and higher number of forcing parameters not as good as the 
wave model calibration. The offshore boundary condition assumptions are well 
argued and recognised as critical to the model performance.  
 
Overall the model system for application to the assessment of the desalination plant 
impact is well conceived and suitably calibrated and applied to allow reliable 
discrimination of possible impacts between various discharge site options. 
 
The reviewers can agree with the CSIR statement “In general, it may be concluded 
that the model can reliably simulate the overall tidal, wind-driven, wave-driven 
circulation and water column mixing processes. Differences between the modelled 
and measured data, in general, may be ascribed to penetration into the bay of large–
scale circulation features over the adjacent shelf and further offshore (i.e. features 
generated outside the model domain), as well as localised effects such as spatial 
variation of winds over the bay and rip currents not accounted for in the model 
forcing…….In summary, the overall accuracy of the model is considered satisfactory 
for the purpose of simulating the transport and fate of the brine discharge plumes.”  
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It is noted that the purpose of the study is to discriminate relative impacts between 
different intake and discharge options for the proposed desalination plant. The 
constituents selected for impact assessment cover the range of potential impacts 
(salinity, thermal, biocide, dilution). 
 
The selection of environmental conditions is considered appropriate:-  

 a two month late summer period when the bay is most stratified resulting in 
relatively quiescent bottom waters and limited vertical mixing; 

 a two month winter period when the water column is well-mixed resulting in 
more active vertical mixing and typically stronger bottom flows; and 

 a “worst case” one month simulation comprising a both calm and stratified 
period (typically April to June in Saldanha Bay) that is representative of the 
calmest period in 15 years or more in Saldanha Bay. 

 
 
Potential Impacts 
 
The methodology although remaining based on qualitative assessment of various 
aspects is thorough and well structured. The adopted levels of impact significance 
ranging from Low to Very High are sound. The consequence rating score system for 
extent, intensity and duration is also sound. The inclusion of probability with 
consequence in determining the significance of impact results in an overall impact 
assessment that although subjective and qualitatively based is relatively quantitative 
for the major impacts (salinity, temperature and biocides). The reviewers consider the 
assessments to be reasonable. 
 
 
Public Review Comments 
 
The public review comments regarding marine impact are all relevant and have been 
each well addressed in the response.  However, it is noted that the public did not 
directly raise any of the questions / concerns raised by ourselves above. 
 
Attached to this review is the table of “Review Checklist for Specialist Input”.  
 
Yours faithfully, 
      
 
 
 
 
 
B M Miller    R J Cox 
Manager    A/Professor 
Water Research Laboratory  School of Civil and Environmental Engineering 



REVIEW CHECKLIST FOR SPECIALIST INPUT (FROM KEATIMILWE AND ASHTON (2005) 
Completed by Mr Brett Miller and Assoc. Professor Ron Cox 
Provided as a supplementary document to WRL Letter Report of 22nd August 2008. 
 

 
 
REVIEW AREA 
 
 
 
 
 
 

REVIEWER’S COMMENT 
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Review Field 1 : Overall Quality Assurance 
A. Ethics 
A.1 Does the specialist/s have the necessary 
qualifications, expertise and experience, to 
provide input to the EIA process? 

 X  

A.2 Is there any evidence of unethical 
behaviour? e.g. bias or inappropriate 
emphasis, unwarranted assumptions, emotive, 
irrational or unsubstantiated statements, 
vested or conflict of interest? 

No. X  

A.3 Has the specialist confirmed the validity of 
the information included in the integrated 
report? 

 X  

A.4 Are the specialist’s Terms of Reference 
adequate and appropriate to the proposed 
development? 

 X  

B. Adequacy of Information 
B.1 Is information sufficient for decision-
making purposes in terms of the level of detail 
and reliability of findings? 

 X  

B.2 Have impacts been assessed and 
communicated in terms of the extent to 
which they support or conflict with the desired 
future state/vision of the area and sustainable 
development objectives (as described in 
relevant policies, plans and legislation)? 

 X  

B.3 Has the specialist met all the requirements 
of the Terms of Reference for the specialist 
input? 

 X  

B.4 Where appropriate, has traditional or 
indigenous 
knowledge been included as information in 
the input? 

Reviewers unable to 
comment. 
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B.5 Are there any uncertainties, or low levels 
of confidence in the assessment or 
evaluation? Are these uncertainties and 
confidence levels clearly stated? 

The basis of all 
predictions are presented 
and can be assessed. 

X  

B.6 Are the assumptions in the approach and 
method, assessment, evaluation and 
management options sound? Do any 
undermine the credibility of findings?  

 X  

C. Clarity of Report 
C.1 Is there a clear, non-technical summary?  X  
C.2 Are the sources of information clear and 
explicit? 

 X  

C.3 Are opinions or statements justified and 
adequately motivated? 

 X  

C.4 Are conclusions derived from findings of 
study logically consistent? 

 X  

C.5 Is a summary impact assessment table 
included, using the defined impact 
assessment and significance rating criteria to 
evaluate different alternatives both with and 
without management actions? 

A table is included with 
sufficient information 
provided to justify 
selected option. 

X  

C.6 Are consequences of the predicted 
impacts made explicit? 

 X  

C.7 Is a statement of impact significance 
provided for each issue, specifying whether 
thresholds of significance have been 
exceeded or not, and whether or not the 
impact presents a potential fatal flaw? 

Uncertainties of 
discharge constituents 
and possible ecotoxic 
impacts have been 
identified and 
contingencies presented. 

X  

C.8 Is there a clear indication of whether 
impacts are 
irreversible or result in an irreplaceable loss to 
the ecosystem and/or society? 

 X  

C.9 Are key risks and uncertainties that may 
influence the impact assessment findings 
clearly specified? 

See C7 comment X  
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C.10 Is the degree of confidence in the 
impact assessment prediction clearly 
specified? 

 X  

C.11 Is a summary of key management 
actions that fundamentally affect impact 
significance provided? 

Management actions for 
detection of adverse 
impacts have been 
included. 

X  

D. Consideration of alternatives 
D.1 Has adequate consideration been given 
to the identification of reasonable 
alternatives? 
 For projects proposed on public land 

and/or for the public good, have 
fundamental development alternatives 
been considered which would meet the 
stated need and purpose for the project; 
e.g. the nature and location of the 
proposed project? 

 For all projects, both public and private, 
are incremental alternatives considered; 
e.g. the siting, process, design, scale, 
timing, funding and production system 
alternatives, as and where appropriate? 

Reviewers only assessed 
marine impact. 

  

D.2 Have alternatives been addressed at a 
scale and level of detail that enables 
adequate comparison with the proposed 
project? 

 X  

D.3 Has the specialist identified the alternative 
that is the best practicable environmental 
option (BPEO) from the perspective of their 
specialist domain? 

The reviewers agree that 
the selected option will 
have the least 
environmental impact 

X  

E. Description of the project and the affected environment 
E.1 Has the purpose and need for the 
proposed project been clearly stated? 

 X  
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E.2 Is there adequate description of the 
proposed project and alternatives to identify 
and assess possible direct, indirect and 
cumulative impacts (e.g. location, siting, 
routing, scheduling, activities, inputs and 
outputs, labour, buildings and structures, 
infrastructure and operating scenarios)? 

 X  

E.3 Is there adequate description of the key 
characteristics of the affected socio-
economic and biophysical environment (as 
relevant to the specialist domain) including 
baseline conditions, sensitive receptors or 
resources, uses/users, anticipated trends and 
pressures, and future scenarios? 

Reviewers only assessed 
marine impacts 

X  

E.4 Are off-site as well as on-site characteristics 
adequately described to provide the broader 
context within which the development is 
proposed, where it is clear that impacts of the 
proposed project would extend beyond the 
immediate site? 

Reviews only assessed 
marine impacts 

  

E.5 Are clear and accurate maps, plans and 
possibly photographs, of the project and 
affected environment provided? 

 X  

F. Description of legislation, policies and plans    
F.1 Is the legal context described and are 
legal requirements, including those arising 
from international agreements, clearly 
considered? 

No comment   

F.2 Is the policy and planning context of the 
proposal described, and clearly considered 
(taking into consideration international, 
national, provincial and local policies and 
plans)? 

No comment   
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F.3 Have accepted standards been identified 
and clearly taken into consideration (e.g. 
WHO standards, DWAF water quality 
standards, etc.)? 

No comment   

F.4 Have opportunities for the proposed 
project to support or contribute to the 
implementation of policy, plans or 
programmes been identified? 

No comment   

F.5 Have inconsistencies, potential areas of 
conflict and or likely non-compliance 
between the proposed project and the legal, 
policy and planning context been clearly 
identified and the implications described? 

No comment   

G. Identification of key issues 
G.1 Has the identification of potential issues 
through scoping been adequate? If not, has 
the specialist identified additional key issues? 

 X  

G.2 Within the specialist’s area of expertise, 
have key I&APs had input to scoping where 
the proposed project could have a direct 
and/or potentially significant effect on their 
particular or mandated area of responsibility 
or interest? 

Reviewers are aware and 
have been provided with 
public review comments  

X  

G.3 Where scoping has missed key 
stakeholders, and/or where additional 
stakeholder involvement is clearly needed to 
refine, or better define issues or impacts, has 
the specialist made adequate provision for 
such involvement? 

Reviewers are aware and 
have been provided with 
public review comments 

X  

H. Prediction and assessment of impacts 
H.1 Are the time and space boundaries of the 
study appropriate and adequately 
motivated? 

 X  

H.2 Have plausible environmental and 
operating scenarios been considered in the 
assessment? 

 X  
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H.3 Has a recognised approach and 
methodology been used by the specialist and 
has this been clearly motivated? 

 X  

H.4 Have linkages to other specialist inputs 
been identified and taken into account 
where relevant? 

 X  

H.5 Are clear, sufficient and explicit criteria 
used to assess impacts of different 
alternatives? 

 X  

H.6 Have the issues raised and alternatives 
suggested by I&APs during scoping, and in 
comment on draft documents, been 
addressed satisfactorily? 

Yes X  

H.7 Is there adequate attention to indirect or 
cumulative effects on significant or sensitive 
resources? Where potentially significant 
cumulative effects are possible, but cannot 
be addressed at the EIA level, has the need 
for higher order studies been clearly stated? 

The studies have 
adequately 
demonstrated that 
cumulative impacts are 
highly unlikely. 

X  

H.8 Have explicit and sufficient criteria been 
used to evaluate significance of impacts of 
alternatives, taking into account the planned 
mitigation and management? 

 X  

H.9 Are there systematic, explicit and rational 
links from identification of key issues, through 
assessment to evaluation of significance? 

 X  

H.10 Are the beneficiaries, and those who 
stand to lose from the proposed 
development, clearly identified? 

Reviewers only assessed 
marine impacts 

  

H.11 For trans-boundary projects, have the 
approach and methodology been agreed to 
by all countries? 

Reviewers only assessed 
marine impacts 

  



 
I. Recommendations for management and monitoring 
I.1 Has the management of the potential 
positive and negative impacts been 
systematically and adequately addressed (i.e. 
has the specialist considered measures for the 
avoidance, mitigation, restoration, 
rehabilitation or compensation of negative 
impacts in a hierarchical fashion; and have 
measures for enhancing positive impacts 
been considered)? 

No comment   

I.2 Has the precautionary principle been 
applied to the recommendations for 
management and monitoring measures 
where there is uncertainty or high risk 
associated with impacts? 

 X  

I.3 Are recommended management actions 
practical, viable and in line with best 
practice? Are these clearly described and 
motivated? 

 X  

I.4 Have potential knock-on impacts of 
management actions been considered by 
the other specialist/s and the EIA practitioner? 

No comment   

I.5 Does the recommended monitoring 
program(es) include: the specific questions to 
be asked by monitoring; the frequency, 
season and timing for monitoring; 
responsibility for monitoring, analysis and 
implementation of responsive management 
actions; 
targets and indicators for monitoring; 
significance thresholds; and auditing and 
reporting requirements? 

 X  

I.6 Is the proposed monitoring program(es) 
practical, viable and in line with best 
practice? Has it been clearly described and 
motivated? 

 X  
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Natural Resources and the Environment 
Ecosystems – Coastal Systems  

P O Box 320 / 11 Jan Cilliers Street 
 Stellenbosch  7600 

 South Africa 
 

Tel: +27 21 888 2574 
Fax: +27 21 888 2693 

Email: rvballeg@csir.co.za 
 

                                    Our Reference: JMCP180 
 

                       28 August 2008 
Peter Silbernagl 
PD Naidoo and Associates 
P O Box 7786, 
Roggebaai, 8012 
 
Dear  Peter 
 
SaldanhaRO Plant Marine Impact Assessment: Response to Reviewer’s comments 
 
Given the comments from I&AP’s at meetings the CSIR has attended, it welcomes the decision to 
obtain a formal review of the Specialist Marine Impact Assessment reports despite the fact that this 
is not a requirement of the Basic Assessment process. 
 
We have read the reviews from the Water Research Laboratory of the University of New South 
Wales (who we know to have extensive experience in assessing the environmental impacts of RO 
Plants) and Anchor Environmental Consultants (who have a detailed knowledge of the Saldanha 
Bay ecosystems).  Below we comment in detail on each of the reviewer’s comments. 
 

1.  Review by the Water Research Laboratory (WRL) of the University of New South Wales 
 
The reviewers correctly comment upon the extensive impact assessment effort undertaken for what 
is essentially a small RO Plant.  However this is to be expected, given the importance of the 
Saldanha Bay ecosystems.  You will recall that initially there was some discussion as to whether a 
detailed modelling study was indicated and our recommendation that such a study indeed was 
warranted.  We did however a priori assume that the impacts would be sufficiently limited not to 
require a detailed assessment of potential impacts of the RO Plant for all potential future port 
layouts.  Furthermore, it was expected that a detailed three dimensional water quality study 
(comprising system-wide detailed modelling of phytoplankton and oxygen dynamics, etc) would 
not be warranted given the expected limited scale of impacts. 
 

Intakes 
Detailed groundwater studies indeed were undertaken as referred to in CSIR (2007, 2008).  The 
groundwater studies indicated that the beach well intakes were feasible for Site 1 and for Sites 3c 
and 3d, where borehole intakes are proposed to be located along the causeway. 
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We agree with the concerns expressed by WRL on the potential impacts of beach wells on 
groundwater dynamics.  On page 115 of CSIR (2007) we also comment on the potential for 
destabilisation of the adjacent dune systems by beach well extraction systems.  The effects on 
groundwater dynamics are not part of the scope of the Marine Impact Assessment report and thus 
are not further commented upon here.  It should be noted that the preferred option is that of 
boreholes along the causeway for which such groundwater concerns on dune systems are not an 
issue. 
 
The reviewers are correct in noting that no detailed near-field modelling has been undertaken in 
the CSIR studies (CSIR, 2007, 2008) to quantify potential zones of entrainment of intake systems.  
At the time that the assessment was undertaken many different options were still being considered.  
As for other instances where the requisite detailed design information was not available or had not 
been decided upon at the time of assessment, the approach of the CSIR has been to specify 
performance criteria for the particular sub-system under consideration to ensure compliance with 
appropriate environmental performance requirements.  For the intake we have specified that the 
intake velocities need to be < 0.15m/s to avoid entrainment effects1, however we are happy to 
amend the report to reflect the < 0.1 m/s velocities recommended by the reviewers.  We have 
indicated entrainment impacts for intake pipelines to be medium, if not mitigated.  The CSIR has 
strongly recommended the use of boreholes in the causeway as these will minimise potential 
environmental impacts universally and specifically minimise entrainment or even eliminate 
effects.   
 
As it is presently our understanding that boreholes along the causeway are the preferred option, we 
would suggest that detailed modelling of entrainment effects from pipelines only be considered 

should it be intended to construct pipeline intakes2.   
 

Discharge Impacts 

The reviewers express concern that issues around Ferric Hydroxides have not been adequately 
considered.  Issues around the use of Ferric Chloride have been discussed in some detail (e.g. page 
141 in CSIR, 2007).  It has been highlighted by the CSIR, depending on monitored impacts, that it 
may be necessary for some removal of sludge and coagulants from the RO Plant discharge.  In the 
reports the CSIR has dealt with all applied coagulants and backwash material as a bulk discharge.  
If we understand the reviewer’s recommendations correctly, they concur with our assessment that 
it may be necessary to remove sludge particles (that will include Ferric Hydroxide complexes) 
from backwashing of RO modules if indicated by the monitoring as proposed by the CSIR (see 
pages 141 and 175 of CSIR, 2007).   
 

                                                 
1 This criterion was set with fish in mind and does not include planktonic organisms, fish eggs and larvae, etc 
2 It should be noted that, while spawning activity is important in the bay, we are not sure that the requisite level of 
knowledge of these activities (e.g. distribution of eggs and larvae) is adequate to justify a more detailed assessment 
(i.e. a detailed entrainment modelling exercise). 
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What the reviewer’s comments indicate is that the removal of the sludge particles (and coagulants) 
is more likely to be necessary than originally considered, a fact to which the design team needs to 
be alerted.  
 
The reviewers raise issues around possible generation of large hydroelastic networks which they 
indicate are common in estuarine environments.  This has the potential to result in a decrease in 
dissolved oxygen (presumably due to the damping of mixing effects), the release of heavy metals 
and the reduction of light penetration.  The preferred discharge location is in approximately 16 to 
18 m water depth (allowing a greater degree of initial dilution of the effluent) in close proximity to 
shipping and associated propeller wash (albeit it intermittent).  This limits the possibility of the 
formation of such large hydroelastic networks referred to by the reviewers.  As regards effects 
such as low oxygen, light penetration, the scavenging potential of ferric hydroxides and its role in 
increasing phytoplankton blooms, we comment as follows: 

• Should hydroelastic networks form and/or should there be deposition of coagulants and 
backwash material there may be effects on near bottom oxygen concentrations.  However 
the bottom waters at the preferred sites are regularly flushed or partially flushed by 
upwelling events bringing in cold bottom waters.  However, these upwelled waters could 
themselves be low in dissolved oxygen so it is not clear to what extent this flushing would 
remove any “oxygen sag” due to the coagulants and backwash material.  

• As most of the discharge is indicated to remain in the bottom waters where nutrient 
concentrations are already high, it is unlikely that algal bloom effects will be of concern. 

• As the effluent is predicted largely to remain out of the surface layers at the preferred 
discharge site, the effects of light limitation also are unlikely to be of concern.  However 
should the coagulants and backwash material accumulate and be stirred up in major storm 
events, short term turbidity and light effects can be anticipated. 

 
Given the residual uncertainties around these issues the CSIR specialists have indicated that it may 
be necessary to remove some or all of the coagulants and backwash material from the RO Plant 
discharge.  The extent to which this is necessary will be informed by the monitoring results.   
 
It is possible to simulate in models the deposition, re-suspension and re-distribution of this 
“sludge”, however this would require detailed specification of the exact nature of the sludge 
quantities and properties, something that may be difficult to specify in detail prior to the 
commissioning and operation of the RO Plant (e.g. we are not sure of the quantity of natural 
turbidity in the marine environment and consequently the quantity of backwash material that will 
be generated).  What is however certain is that the use of beach wells or boreholes (the preferred 
option) in the causeway will both limit the quantity of backwash material generated and the 
coagulant material used. 
 

Toxicity Testing 

The WRL reviewers are correct in stating that the exact concentration of constituents will not be 
known until the plant is operating.  The WRL reviewers also indicate that sometimes pilot plants 
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are considered in other countries but that this may not be appropriate in this case due to the limited 
size of the proposed plant (i.e. the proposed RO Plant in Saldanha Bay is roughly the same size as 
pilot plants elsewhere). 
 
Our experience to date has been that there is no typical “effluent profile” for an RO Plant.  This 
makes it difficult to a priori generate an appropriate effluent with which to undertake accurate 
toxicity tests.  The environmental investigations to date have had a significant influence in 
designing a more benign effluent profile.  While some uncertainty remains around synergistic 
effects of the chemical constituents in the effluent, the monitoring and mitigation measures 
recommended in the marine specialist impact assessment (CSIR, 2007, 2008) are designed to 
ensure that all identified contingencies are appropriately managed, i.e. the project proponent 
(through the specified limitations on the effluent profile and required monitoring and associated 
mitigation activities) is implicitly committed to ensuring that environmental impacts associated 
with the RO Plant remain acceptable.  However, as stated by the reviewers, the CSIR 
recommendation that dilutions of > 50 be achieved in the near-field, is consistent with the 
Australian experience that this degree of near field dilution is commensurate with that assumed to 
be adequate in other investigations.  The issues around toxicity are addressed in greater detail in 
the section responding to the second reviewer (Anchor Environmental Consultants). 
 

Potential de-oxygenation of bottom waters 

The reviewers are correct in that we did not explicitly consider the effects of additional 
stratification and the potential effect that this may have on de-oxygenation of the near-bottom 
waters.  There are two effects that mitigate against de-oxygenation of the bottom waters by such 
stratification effects.  First, as stated in the report, for surface water intakes the return flows from 
the RO Plant are likely to be similar in oxygen content to the surface waters of the bay (i.e. more 
or less saturated with oxygen).  Given the large gradient in oxygen concentration between the 
surface waters (high) and the near-bottom waters (low) of the bay, it is likely that the discharged 
brine will have significantly higher oxygen concentrations than the bottom waters in the bay and 
thus be a possible source of oxygenation of the bottom waters.  However, it is less clear how well 
oxygenated borehole intake waters will be and the extent to which such mitigating effects will be 
effective.  Second, the deeper waters of the bay are “flushed” by the penetration of upwelled 
waters on an event scale.  This would mean that any de-oxygenated bottom waters would be 
partially flushed with each upwelling cycle (typically occurring about once a week).  However, the 
upwelled waters entering the bay may themselves have a very low oxygen content.  The extent to 
which this flushing would be effective depends on the extent of “residual” stratification introduced 
into the bottom waters by the discharged brine effluent after initial dilution of the effluent in the 
near field.  The greater this “residual” stratification after initial dilution of the effluent, the greater 
the likely de-oxygenation of the water and the less the mixing with more highly oxygenated 
surface waters and/or the upwelled bottom water entering the bay.   
 
The exact effects of potential stratification dynamics on potential de-oxygenation of bottom waters 
under extended periods of calm conditions can only be accurately quantified if a more 
sophisticated water quality model is implemented.  This would require greater detail on the near-
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field behaviour of the effluent that in turn is dependant on the detail of the diffuser design.  (This 
would also require more detail on the likely backwash quantities that also could lead to an oxygen 
demand).  Despite the fact that such a sophisticated water quality model has not been 
implemented, it can be stated that for near-field dilutions of > 50 (resulting in salinity differences 
of < 1 psu and minimal temperature differences between the dispersed effluents and the ambient 
waters), this effect is likely to be extremely limited for the volumes of effluent considered here. 
 
The reviewers recommend an approach of using desktop calculations to determine whether there is 
enough energy to destratify the water column and thus avoid such oxygen “sag” effects.  It is 
possible for such desktop calculations to be undertaken, however it is our belief that such near 
field effects to a large degree have been incorporated into the far-field modelling that has been 
undertaken to date.  In the far-field modelling undertaken(CSIR, 2008), the effective dilutions 
indicated in the near field range between approximately 30 and 75 dilutions with a mean dilution 
of approximately 50 (e.g. Figure 3.22a in CSIR (2008)), suggesting that the stratification effects 
alluded to by the reviewers are to a large degree already included in the simulations.  Where such 
“residual” stratification is likely to occur, the effects of turbulence due to waves, winds and tidal 
flows in eroding this layer will largely have been incorporated into the far-field model simulations.  
Preliminary engineering design simulations for the diffuser indicate that initial dilutions of > 50 
will be met in the near-field, thus limiting the likelihood a significant stratified layer persisting for 
any period of time. 
 

Near-field modelling 

The CSIR has stated in the Section 4.2 on assumptions and limitations of the study, that the near-
field was not subject to detailed modelling.  Implementation of detailed near-field modelling 
requires a detailed rather than a conceptual design of the discharge structures (i.e. alternatives such 
as an open channel of single/multi-port diffuser outfall) that were not available at the time of the 
assessment.  As it was intended that the study inform which of the discharge locations and 
structures is environmentally acceptable or preferable, the modelling study was based on broad 
conceptual discharge designs that parameterised the near-field behaviour of the plume.  In this 
regard, a fairly conservative near-field behaviour was assumed for the various discharges, i.e. the 
brine was assumed to be confined to the near bottom layers whereas in reality this is unlikely to be 
the case for a well designed diffuser.  The approach taken in the study was to assume that the brine 
was confined to the bottom 0.5 to 0.7 m of the water column for the shallow discharge Sites 1 and 
2 (see Table 7.3 in CSIR, 2007).  In the deeper sites, Sites 3a, 3b and 3c, the brine was assumed to 
be confined to the bottom 2 to 3 m of the water column.  (As noted above, preliminary engineering 
design simulations have indicated that such assumed near-field behaviour is reasonable.). 

 

The CSIR believes the approach to be conservative.  This is alluded to by the reviewers who 
suggest that the modelling results for a discharge at Caisson 3 are sufficiently conservative for the 
advantages of this discharge site to be fully appreciated.  This being said, near-field models are not 
necessarily conservative in that most assume that a dilution of effluent occurs with “clean” 
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ambient waters.  In the reality this is unlikely to be the case.  For this reason the CSIR focussed on 
the more conservative approach of using a far-field model (see pg 40 of CSIR, 2007). 

 

The CSIR also has made the recommendation that a conceptual near-field design be included in 
the study to confirm that the assumed near-field behaviour and near-field dilutions of > 50 
dilutions can be achieved.  We thus concur with the reviewer’s recommendation regarding near-
field design.  It is also our understanding that Transnet Capital Projects has accepted this 
recommendation and modelling of near-field diffuser dynamics is presently underway to ensure 
that the recommended near-field dilution of > 50 will be achieved. 

 

2.  Review by Anchor Consultants 

 

Consideration of alternatives 

The reviewer has expressed the opinion that, given the sensitivity of the Saldanha Bay ecosystems 
and proposed future development pressures, other alternatives close to the proposed RO Plant 
should have been considered in more detail.  Such a broader consideration of options was not part 
of the Terms of Reference for the CSIR specialist marine study and thus were not be considered 
although these issues are addressed in the overall Basic Assessment Report.  It was understood that 
the screening of broader options would be the responsibility of the project proponent and the EIA 
practioners undertaking the EIA.  However, it should be noted that any additional costs or 
technical challenges taken on by selecting any of these other options would need to be warranted 
in terms of the potential impacts of any of the existing options being considered sub-optimal as 
well as whether potential reduction of impacts achieved by selecting any of these other proposed 
options would warrant the technical risks and costs of such an option. 

 

Methods, finding and assessment of impacts 

The reviewer indicates that he is not satisfied that the synergistic effects of the effluent have been 
robustly assessed.  He supports our recommendation that toxicity testing be undertaken when the 
RO Plant is commissioned.  He however recommends that toxicity testing be undertaken before 
the design and construction of the plant by using a simulated effluent.  Given the challenges in 
obtaining an emissions inventory for the plant for the assessment and the difficulty in specifying a 
“typical” RO Plant discharge, it was not possible to undertake such toxicity testing at the time that 
the marine impact assessment was undertaken.  It is acknowledged that such toxicity testing, if 
possible, would result in a much more robust assessment of potential synergistic effects.  Were 
such toxicity testing undertaken, it would be possible to undertake a re-analysis of existing model 
results to assess potential toxicity impacts if this were required.  We would recommend that if it is 
possible to develop a sufficiently robust effluent sample that such toxicity texting indeed be 
undertaken.  However it is our understanding that such toxicity testing in most cases is only 
undertaken after the commissioning of an RO Plant or a pilot RO Plant. 
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Toxicity Testing 

Discussions with Transnet Project has confirmed that it is their intention to proceed with the 
recommended toxicity testing of simulated effluents concurrent with the final design and 
construction of the RO Plant.  Fairly extensive discussions have been had over the design and 
execution of such toxicity tests and the need to expedite their execution.  The design and/or 
operation of the RO Plant will need to take due cognisance of the outcomes of the toxicity testing 

 

Transnet Projects have committed to ensuring that the DBNPA concentrations at the diffuser (i.e. 
point of discharge) remain below 1.15 mg/l.  An assumed 33 times dilution of this effluent will 
ensure that the most conservative water quality guideline identified by the CSIR of 0.035 mg/l is 
not exceeded beyond this dilution contour.  Recent communication from the Transnet Projects 
engineering design team (email of 12 August 2008) is that for their proposed shock dosing regime, 
for the present design the maximum DBNPA concentration is likely to be 0.61 mg/l.  This provide 
some leeway for "tweaking" the system to deal with unexpected problems that may cause fouling 
of the membranes once production starts.  This is important because the exact dosing regime will 
depend on the local conditions that will only be known once operation starts. 

 

The reviewer’s concerns around potential mitigation effects are not necessarily valid.  Sizing of the 
brine basin remains a valid option for minimising discharge concentration of biocides.  The use of 
NaOCl remains an option despite issues around potential damage of the RO membranes, however 
it could prove costly as well as increase the risk of other environmental impacts associated with 
the use of sodium metabisulphate for de-chlorination.  Transnet Capital Projects has indicated a 
number of mitigation measures (e.g. sizing of the brine basin, etc).  If the concentration of the 
biocide is too high at the discharge, Transnet Capital Projects have indicated that that the 
following mitigation is possible: 

• The concentration of the brine may be decreased by pumping additional sea water from an 
additional borehole into the brine sump. This will require additional intake wells and larger 
brine discharge pumps.  

• Chlorine can be used as a biocide but it will need to be neutralised  with SMBS to avoid 
damage to the membranes. This may mean that the brine needs to be re-oxygenated before 
discharge due to the oxygen scavenging effects of Sodium Metabisulfate.  

• The effluent dilution could be increased by installing additional discharge diffusers at other 
caissons.  Sodium Metabisufate can be used to neutralise DBNPA but it will also require 
reoxygenation of the water.   

The above solutions are all practical solutions but each will require additional costs and/or 
additional processes to the plant. 

 



Page 8 

The reviewer is correct in noting that no thresholds were identified in terms of changes in subtidal 
biota and neither were specific mitigation measures defined that would need to be invoked were 
such thresholds to be exceeded.   In principle such detail would normally be contained in a well-
designed Environmental Monitoring Plan.  While we believe that it was our brief to assess 
environmental impacts and provide feasible mitigation measures, the development of detailed 
thresholds and required responses to the extent suggested by the reviewer we consider to be 
beyond the brief of a Basic Assessment specialist report, but nevertheless the next logical step in 
the process.  The development of a detailed EMP espousing all possible thresholds and associated 
detailed monitirong surveys, etc will require significant effort.  CSIR (2007) contains sufficient 
information to provide the basis for the development of such a detailed EMP. 

 

In the specialist reports we indicated water quality thresholds of relevance.  We indicated areas of 
potential concern and appropriate mitigation measures.  The proposed toxicity testing would 
provide an overall toxicity threshold that could be incorporated into the monitoring programme 
(e.g. the exact dilutions of the effluent that would be needed to ensure minimal environmental 
impacts) and will be used to guide the need and extent to which mitigation measures need to be 
invoked.  Furthermore, broad parameters around the survey and monitoring of subtidal benthic 
communities are given on pg 175 of CSIR (2007).  In principle such surveys would be assessing 
whether there is a statistically significant impact on, for example the abundance, biomass and 
diversity, compared to a control site.  

 

Transnet Capital Projects has indicated that such detailed environmental management procedures 
(EMP’s) will be developed for both the construction and operational phases of the project and has 
committed to the full execution of accepted EMP’s.  The Port of Saldanha Bay has an ISO14001 
accredited EMS under which operational working procedures will be developed for the RO Plant 
that will detail the proposed monitoring programme.  Furthermore there has been a commitment by 
Transnet Project (telecon 24 August 2008) to involve, to the extent appropriate, relevant specialists 
in the development of these operational working procedures and associated monitoring activities 
that will include specific thresholds of concern where appropriate and actions that will need to be 
taken should any of these thresholds be exceeded. 

 

Adressing of I&AP concerns 

The reviewer is satisfied that all I&AP comments have been addressed except for the issue of 
alternatives.  The consideration of alternatives other than those provided to the specialist 
assessment team were excluded from the Terms of Reference for the Marine Impacts Assessment 
Study. 
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Consideration of potential future developments 

The model results (Appendix C of CSIR, 2007) clearly indicate potential future developments in 
the bay (Phase 2A and 2B expansion of the iron-ore expansion of export facilities).  The concerns 
around pooling of the brine in the proposed new deeply dredged area is only likely for discharge 
Site 3b and possibly Site 3 – Caisson 3 (the preferred site).  The brine will indeed be dispersed to a 
greater or lesser extent by propeller wash in these deeper dredged areas (e.g. presently there exists 
a scour hole from ship manoeuvring near the Site 3 – Caisson 3 discharge location).  The results 
for option 3a provide some insight into the extent of pooling of effluent that may occur.  These 
results suggest that while it may increase the footprint somewhat at Caisson 3, the approach taken 
to assessing impacts at the Caisson 3 discharge site are already somewhat conservative.  The only 
manner of quantitatively assessing such a potential impact would be to assess the preferred 
discharge site under the proposed new dredge channel configurations, however not clear that the 
results indicate such a study would be warranted, especially as preliminary detailed near-field 
modelling for the engineering design of the diffuser indicate that > 50 time dilutions can 
reasonably be expected beyond a nominal 50 m radius of the discharge.  Under such circumstances 
the development of a persistent dense brine layer extending into the proposed new dredge channels 
is unlikely.  Should such a brine layer enter the newly proposed dredge channels, local flushing 
and mixing effects should limit its persistence to short time periods.   

 

Additional Minor comments 

All reported units are now consistent.  Other minor corrections have been made. 

 

This letter comprises a formal response to all comments received from the reviewers.  I expect that 
this brings closure/finalisation to this report.  Feel free to contact me should you have any queries. 
 
Yours sincerely 
 

 
Roy van Ballegooyen 
Coastal Systems NRE CSIR 
 
 



SRK Consulting  
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28 August 2008 
 
 
PETER SILBERNAGL 
PDNA/SRK JOINT VENTURE c/o PDNA 
P O Box 7786, Roggebaai, 8012 
2nd Floor St Georges Mall 
Cape Town 
 

Dear Peter 

 

RE:  SALDANHA  RO  PLANT  MARINE  IMPACT  ASSESSMENT:  RESPONSE  TO  REVIEWER’S 
COMMENTS (REF JMCP180) 
 
I have studied the response by the CSIR to my review report (SALDANHA RO PLANT MARINE 
IMPACT  ASSESSMENT:  RESPONSE  TO  REVIEWER’S  COMMENTS:  REF  JMCP180)  and  I  am 
satisfied  that  all  issues  raised  in my  report  (specifically  issues  relating  to  toxicity  testing, 
threshold values designed to trigger management action, and comments on future dredging) 
have  or will  be  adequately  addressed  by management  interventions  to  be  incorporated 
within the project design. 
 
Yours faithfully, 

 
 
 
 
 
 

Dr Barry Clark 
 

Department of Zoology
University of Cape Town 

PO Box 34035 
Rhodes Gift 7707 

South Africa 
 

Cell: + (27) 082 3730 521 
Tel/Fax: + (27) 21 685 3400 

Email:  barry.clark@uct.ac.za 
http://web.uct.ac.za/depts/zoology/anchor/

Anchor Environmental Consultants CC




