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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 890 R 318,620
reservoir
Pipes, cables and Trenches to 490 R 175,420
Intake
Pipes, cables and Trenches to 750 R 268,500
Discharge
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

TEM-0340-ZA01 H500103-RPT-ZJ12-10031 Rev. 3, Page 8



2 TRANSNET

TRANSNET PROJECTS

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

- 12 May 2008
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 - poor High maintenance on access road to RO plant building
Roads due to wind blown sand from mobile sand dune.
Infrastructure needed - fair Shorter pipe lengths than site option 3.
Pipes Shorter discharge pipes than option 1b.
No pipe jacking required beneath roads.
Impact on existing good Away from existing operations therefore minimal
operations during disruption to current operations during construction and
construction and during the iron ore handling operations.
operations
Discharge infrastructure poor Beach wells could minimise discharge impact.
and feasibility Low permeability of ground could affect ability to
discharge effluent. (subject to study)
Masterplan 2005 fair Potential long term planning is not consistent with
considerations (10 year and proposed development of the liquid bulk facilities.
beyond 2020)
Integration with Phase 2 good RO plant building and intake/discharge infrastructure
expansion 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

sy

Sile Tu discharge g

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 990 R 354,420
reservoir
Pipes, cables and Trenches to Intake 270 R 96,660
Pipes, cables and Trenches to 342 R 122,436
Discharge
Intake Beachwells 10 R 1,000,000
Intake Pump Cables (7.5kW 2,750 R 429,000
submersibles)
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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expansion

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 fair Pipes and cables need to be installed across roads

operations during while they are in use, creating temporary construction

construction and operations impact close to existing terminal operations.

Discharge infrastructure and | poor New discharge pipe structure required out into Small

feasibility Bay.
Currents in Small bay may impact on effluent
dispersion (this will influence the discharge design).

Masterplan 2005 fair Consistent with medium term plans however potential

considerations (10 year and long-term inconsistency with proposed development of

beyond 2020) Container Terminal.

Integration with Phase 2 good RO plant building and intake/discharge infrastructure

not affected by Phase 2 expansion.
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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 990 R 354,420
reservoir
Pipes, cables and Trenches to 200 R 71,600
Intake
Pipes, cables and Trenches to 342 R 122,436
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 5,324,066
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expansion

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 fair Pipes and cables need to be installed across roads

operations during while they are in use, creating temporary construction

construction and operations impact close to existing terminal operations.

Discharge infrastructure and | poor New discharge pipe structure required out into Small

feasibility Bay.
Currents in Small bay may impact on effluent
dispersion (this will influence the discharge design).

Masterplan 2005 fair Consistent with medium term plans however potential

considerations (10 year and long-term inconsistency with proposed development of

beyond 2020) Container Terminal.

Integration with Phase 2 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)

i F

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 2,800 R 1,002,400
reservoir
Pipes, cables and Trenches to 140 R 50,120
Intake
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 poor Chlorine dosing required.

requirements

Infrastructure needed - good Short service road linking RO plant building to existing

Roads roads .

Infrastructure needed - poor Longer pipe lengths than site option 1 and option 2 to

Pipes reach existing reservoir and water reticulation system.

Impact on existing fair Pipes and cables need to be installed across roads while

operations during they are in use, creating temporary construction impact

construction and close to existing terminal operations.

operations Located close to the multi-purpose terminal users
although minimal disruption is foreseen to their
operations during the construction period.

Discharge infrastructure poor New discharge pipe structure required out into Small Bay.

and feasibility Currents in Small bay may impact on effluent dispersion
(this will influence the discharge design).

Masterplan 2005 poor Location of building and intake/discharge infrastructure

considerations (10 year poses potential medium and long-term inconsistency with

and beyond 2020) proposed extension of the multi-purpose terminal in the
southerly direction.

Integration with Phase 2 good RO plant building and intake/discharge infrastructure not

expansion

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)
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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 2,800 R 1,002,400
reservoir
Pipes, cables and Trenches to 140 R 50,120
Intake
Pipes, cables and Trenches to 440 R 157,520
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 6,135,650
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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 - good Short service road linking RO plant building to existing

Roads roads .

Infrastructure needed - poor Longer pipe lengths than site option 1 and option 2 to

Pipes reach existing reservoir and water reticulation system.

Impact on existing fair Pipes and cables need to be installed across roads while

operations during they are in use, creating temporary construction impact

construction and close to existing terminal operations.

operations Located close to the multi-purpose terminal users
although minimal disruption is foreseen to their
operations during the construction period.

Discharge infrastructure fair New discharge pipe structure required into Big Bay.

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

Masterplan 2005 poor Location of building and intake infrastructure poses

considerations (10 year and potential medium and long-term inconsistency with

beyond 2020) proposed extension of the multi-purpose terminal in the
southerly direction.

Integration with Phase 2 fair RO plant intake structures not affected by Phase 2

expansion

development. Discharge infrastructure could be affected
by dredging and quay construction activities.
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3.4.3 Optlon 3c- S:te 3 with lntake WeIIs (Stockp:les) and Discharge at Caisson 3

RO Plant Elll.-j;'é

/

Discharge al Caison 3
| =

Figure 8: Possible RO Location — Position 3¢

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 1,875 R 671,250
reservoir
Pipes, cables and Trenches to 1,060 R 379,480
Intake
Pipes, cables and Trenches to 5,735 R 2,053,130
Discharge
Intake Beachwells 10 R 1,000,000
Intake Pump Cables (7.5kW 2,750 R 429,000
submersibles)
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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Consideration Assessment Notes

Raw water intake quality good Intake wells pre filter sea water

Pre-treatment requirements | good No chlorine dosing required.

Infrastructure needed - good Short service road linking RO plant building to existing

Roads 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 fair Pipes and cables need to be installed across roads

operations during while they are in use, creating temporary construction

construction and operations 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 | good Use of existing caisson structure minimises cost.

feasibilit i . ) ) )

Y Water circulation in Big bay more suited to dispersion

of effluent (affecting discharge design).

Masterplan 2005 poor Location of building poses potential medium and long-

considerations (10 year and term inconsistency with proposed extension of the

beyond 2020) multi-purpose terminal in the southerly direction.

Integration with Phase 2 fair RO plant intake structures most likely not affected by

expansion

Phase 2 development. Discharge infrastructure could
be affected by dredging and quay construction
activities.

TEM-0340-ZA01

H500103-RPT-ZJ12-10031 Rev. 3, Page 19




2 TRANSNET

TRANSNET PROJECTS

Transnet Projects - Ore Line Port Dust Mitigation

Reverse Osmosis Plant Site and Infrastructure Alternatives
Engineering Considerations

- 12 May 2008

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

Discha at Caleon 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 2,800 R 1,002,400
reservoir
Pipes, cables and Trenches to 350 R 125,300
Intake
Pipes, cables and Trenches to 1,060 R 379,480
Discharge
Intake Beachwells 10 R 1,000,000
Intake Pump Cables (7.5kW 2,750 R 429,000

submersibles)

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 good No chlorine dosing required
requirements
Infrastructure needed - good Short service road linking RO plant building to existing
Roads roads .
Infrastructure needed - Poor Longer pipe lengths than site option 1 and option 2 to
Pipes reach existing reservoir and water reticulation system.
Impact on existing fair Pipes and cables need to be installed across roads while
operations during they are in use, creating temporary construction impact
construction and close to existing terminal operations..
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 good Use of existing caisson structure minimises cost.
and feasibility Water circulation in Big bay more suited to dispersion of
effluent (affecting discharge design).

Masterplan 2005 poor Location of building poses potential medium and long-
considerations (10 year term inconsistency with proposed extension of the multi-
and beyond 2020) purpose terminal in the southerly direction.

Integration with Phase 2 fair RO plant intake structures most likely not affected by
expansion Phase 2 development. Discharge infrastructure could be

affected by dredging and quay construction activities.
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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.

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 This option requires significantly more
Infrastructure infrastructure to be installed and will cost at
Required least R13.3m more than the current preferred

option.
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Significant increase in energy cost to pump
brine due to additional distance to discharge

Impact on Operations

location.

Impact on Maintenance of remote pump stations and long

Maintenance pipelines would increase maintenance costs

and difficulty.

Impact on Project Time required to secure servitudes, including

Schedule negotiating the use of municipal servitudes
could lead to a considerable delay in the
project completion.

Discharge outside Low Risk The brine will be discharged into the surf zone,

Saldanha Bay outside Saldanha Bay, away from any Marine

Protected Areas.

Project Risk (Time, Risk of obtaining servitudes for the pipes is a

Cost, Construction & risk in terms of both time and cost.

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

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

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

option.

Impact on Operations Significant increase in energy cost to pump
brine due to additional distance to discharge

location.

Impact on
Maintenance

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

Impact on Project
Schedule

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

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

issue.

Project Risk (Time, Risk of obtaining servitudes for the pipes is a

Cost, Construction & risk in terms of both time and cost.

Other)

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

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.

TEM-0340-ZA01 H500103-RPT-ZJ12-10031 Rev. 3, Page 24



2 TRANSNET

TRANSNET PROJECTS

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

Engineering Considerations
- 12 May 2008

\
\
'V

Discharge Point

7 g

"' N e 1/ - .-

o :,‘&iﬂdanhaﬂ SR
g

-
RO PlantiSite 3

%
IntakelWells -

Saldanha Iron Ore Berth \;;
§

@ 2008 Europa Technolog e::()

Image & 2008 DigitalGlobe

Figure 10:

(7]

x

DischargefPoint g §

RO Plant'Site}3
'_InIaPn'.'\"nl‘s Intake Wells

: Intake Wells
Saldanhallron Ore Bertii ™" "®

.

fSaldanha o,

Figure 11: RO Plant Brine Discharge to Velddrif - Proposed pipeline route

TEM-0340-ZA01 H500103-RPT-ZJ12-10031 Rev. 3, Page 25




9 98Bd '€ "A9Y LEOOL-TLIZ-1d¥-€0L00SH LOVZ-0v€0-W3L

sAe[op pue s)s0d [euonippe ui Sul}[nsaJ S3[IL}SqO J19YJO 10 SIVIAIRS punoaSiapun Sunuy apnpui Suppel adid ym pajerdosse sysiy 910N
*s9snoyY [erjuapisal 0] Apwixoad 3so]d ul uaym ysii e si suonjels dwnd woay uonnjjod 3sION :9)0N

‘uonjdo pa.1ajaad JuaLind 3y} Jo uoijejeisul Ay} JO S}S0D Y} O} [RUOIIPPE e J|qe) SIY} Ul S}S0D Y] 90N

‘papn|oxa
[fe *019 ‘seoueqJnisip ainjonaselul 000°09T €¢ d [e10] arewixoiddy
‘suoie1s dwnd 15009 ‘SapNIAIBS pueT]

uonnjiod asION 000006 S| sdwnd ‘Buipjing asnoy dwnd ‘sxiom |IAID uoners dwnd
onrews|go.d aq Aew Aiddns peasnpul aseyd € 000‘009 S| Aiddns enuapisai Agreau wouy Alddns awnssy Alddns [eonos|g
(Bunjoel ou) s1500 Buiyouan Auo sepnoul 000°‘09S'y S| (punoJb mojeg wig uiy) Buiyouai wge Buiyoual |
s1s00 adid Ajuo sapnjoul 000°00T LT d (@1 wwpgz) Buidid wyge Buidid
SYSIY [eNua10d  S1S0) arewiixoiddy uondiuodsap sjuawalinbay  UibuaT xoiddy way
UIIPOA 01 S1S0D
"papn|oxa |[e 018 ‘SaoueqInisip
2In1onJiseJul ‘SopnlIAIBS pueT 6E6€SC €T d [e10] arewixoiddy
Bunjoel adid anisuaIxe Yy SYSIH 6£6°209'TT o Bupoeladid % Buiyosuan ‘suoiresiunwiwiod ‘Buidid 0008T adid
uonnjjod asION 000006 S| sdwnd ‘Buipjing asnoy dwnd ‘syiom |IAID uoners dwnd
onrews|go.d aq Aew Aiddns peLasnpul aseyd € 000‘009 S| Alddns enuapisai Agreau wou) Addns awnssy 009 Alddns [eolnos|3
ubisap Aq aulap - Buixiy adid 10} 150D 000‘9FT pS| uonepunoy adid papnjoxa - Ajuo yibus| adid O£/ Buidid abreyasia Oy
SRIE
SISIY [enua10d  S1S0) arewiixoiddy uonduodsap suawalinbay  UibuaT xoiddy way

Aeg sqoder 0] S}s0D

9IS JJO pajenys uoiedo] 38 eyasiq OY 2|qissod 103 wa) 4ad s)s0d jewixouddy :gg 91qel

800C AW 71 -

suoljesapisuo) SulsauIsuy

SOAIIBUID)|Y DJNIONJISBIU| PUE B)IS JUB|d SISOWS(O) 9SI9AY
uonegiNy 1SN Mod aulq alQ - syaloid 1@usuel |

S103roydd LINSNYAL

LINSNVHL <



2 TRANSNET

TRANSNET PROJECTS

5.1

Transnet Projects - Ore Line Port Dust Mitigation

Reverse Osmosis Plant Site and Infrastructure Alternatives
Engineering Considerations

- 12 May 2008

RO Discharge to Beyond the Breakwater via pipe under the bay

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

Category Appraisal Explanation

Additional
Infrastructure Required

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

Impact on Operations Increase in energy cost to pump brine due to additional

distance to discharge location.

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 Maintenance

Impact on Project Longer There may be a time delay to lay these pipes due to the
Schedule Construction specialised construction methods.

Period
Discharge outside Low Risk The brine will be discharged into deep water.

Saldanha Bay

Project Risk (Time, The pipe may be damaged by ship’s anchors or by rough seas.

Cost, Construction &

Other) 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.

During construction there would need to be divers deployed
in the shipping lane.

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

TEM-0340-ZA01 Doc No.H500103-RPT-ZJ12-10031, Rev. 3,
Page 28



2 TRANSNET

TRANSNET PROJECTS

5.3

Transnet Projects - Ore Line Port Dust Mitigation

Reverse Osmosis Plant Site and Infrastructure Alternatives
Engineering Considerations

- 12 May 2008

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 This option requires significantly more infrastructure
to be installed and will cost in excess of R40m more

than the current preferred option.

Required

Impact on Operations Increase in energy cost to pump brine due to

additional distance to discharge location.

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

Impact on Maintenance

Impact on Project Longer There may be a time delay to dredge and lay these
Schedule Construction pipes due to the time taken to mobilize a suitable
Period dredger.
Discharge outside Low Risk The brine will be discharged into deep water.
Saldanha Bay
Project Risk (Time, Medium Risk Blasting in the shipping lane may be required if the
Cost, Construction & dredger hits rock outcrops.
Other) 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.

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

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 This option requires significantly more
Infrastructure infrastructure to be installed and will cost in
Required excess of R30m more than the current
preferred option.
Impact on Increase in energy cost to pump brine due to
Operations additional distance to discharge location.
Impact on Maintenance of drilled pipelines under the

Maintenance bay would increase maintenance costs and

difficulty.

Impact on Project Additional Time to Secure | Time required to secure a drilling rig from
Schedule Specialised Equipment & overseas could lead to substantial delays in
Longer Construction Period | completion of the project.
Discharge outside Low Risk The brine will be discharged into deep
Saldanha Bay water.
Project Risk (Time, Medium Risk There would be a risk of flooding and
Cost, Construction & collapse of the hole during directional
Other) drilling.
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.
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.

RO Plant Site

Discharge Beyond Breakwater

© 2008 Europa Technologies
Image © 2008 DigitalGlobe

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

i3 &

1 Google™

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.
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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:

e This option is far from the existing infrastructure making control more difficult.
e This site will require significantly longer length of pipes to be installed.

e 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 | R 5,461,790
Caisson 3

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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Jones, Sharon

From: Hans Linde [hlinde@pgwc.gov.za)

Sent: Tuesday, July 29, 2008 6:55 AM

To: Jones, Sharon

Cc: Alvan Gabriel; Heinrich wingrove; Russel Mehl
Subject: Re: Proposed Reverse Osmosis Plant: Saldanha
Hi Sharon

Our comment 1s as previously indicated

The reverse osmosis plant must be suitably sized to, as a stand alone unit, produce an
adequate supply of water to take care of all the dust suppression needs within the harbour

complex for the present and all future developments.

Hans Linde

Deputy Director: Air Quality Management

Department Environmental Affairs and Development Planning Private Bag X 9@86 Cape Town
2000

Tel 621 483 2891

Fax 921 483 4425

Cell 872 843 2764

Email Hlinde@pgwc.gov,za

»>»> "Jones, Sharon" <SJonesfisrk.co.za> 2008/06/24 04:00 >>>
Dear Alvin & Hans

The final Basic Assessment Report (BAR) for the proposed establishment of a reverse
osmosis desalination plant at the Port of Saldanha, as submitted to you earlier in the
month, refers. Please note that the formal public comment period ended on Monday 23 June.
We would like to finalise the documentation for submission to DEAT, but have not yet
received comment on the final BAR from your department.

If you wish to submit comments, could you please forward these to me as soon as possible,
indicate when your comments can be expected or provide confirmation that you have no
comments on the document,

Thanks you for your assistance in this regard.

Kind Regards
Sharon Jones Pr.Sci. Nat; CEAPSA
Senior Environmental Consultant

SRK Consulting
The Administrative Building, Albion Springs
183 Main Road, Rondebosch, 77¢@
Postnet Suite #2806, Private Bag X18,Rondebosch, 7721 Cape Town, South Africa
Tel: +27 21 659 3068
Fax: +27 21 685 7185

The information transmitted herein is intended only for the person or entity to which it
is addressed and may contain confidential and/or privileged material. Any review,
retransmission, dissemination or other use of, or taking of any action in reliance upon,
this information by persons or entities other than the intended recipient is prohibited.
If you received this in error, please contact the sender and delete the material from any
computer.

1



"All views or opinions expressed in this electronic message and its attachments are the
view of the sender and do not necessarily reflect the views and opinions of the Provincial
Government of the Western Cape ("the PGWC'}).

No employee of the PGWC is entitled to conclude a binding contract on behalf of the PGWC
unless he/she is an accounting officer of the PGWC, or his or her authorised

representative,

The information contained in this message and its attachments may be confidential or
privileged and is for the use of the named recipient only, except where the sender
specifically states otherwise.

If you are not the intended recipient you may not copy or deliver this message to anyone.”

"all views or opinions expressed in this electronic message and its attachments are the
view of the sender and do not necessarily reflect the views and opinions of the Provincial

Government of the Western Cape ("the PGWC').
No employee of the PGWC is entitled to conclude a binding contract on behalf of the PGWC

unless he/she is an accounting officer of the PGWC, or his or her authorised
representative.

The information contained in this message and its attachments may be confidential or
privileged and is for the use of the named recipient only, except where the sender
specifically states otherwise.

If you are not the intended recipient you may not copy or deliver this message to anyone.”
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25 July 2008

The Director

Transnet

P O Box 72501

PARKVIEW

2122 [Attention : Rodney Goosen]
Dear Sir

ESSENTIAL SERVICES : SEWER : WATER : CIP DISCHARGE TO MUNICIPAL
SEWER : REQUEST : APPROVAL TO OBTAIN WATER FROM SOURCE OTHER
THAN WATER SERVICE PROVIDER

Your letter dated 4 March 2008 and project memo dated 19 July 2008 refers.

Sewerage Treatment : CIP

Please receive the following information:

i As per A L Abbott & Associates report the current estimated capacity of Saldanha
Bay Sewerage Treatment Works, is 5000m® per day and the present utilization is
2532m®. A L Abbott & Associates also indicated that the additional load, volume

. and chemical, can be accommodated.

ii. A copy of the permit was handed to your Mr Rodney Goosen on his visit to this
office on 22 July 2008, Please take conscience of the fact that council is in the
process of re-registering the said works to obtain a license.

Contact details

Engineer : P Maritz [083 525 3160]
Plant Operator :J Smit [072 300 3119]
Privale Bag X12

VREDENBURG

7380

Office 1022 -701 7112

Email | plerrem@saldanhabav.co.za

Fax: 022 7151304

LOPEFTELD « LANGERAAN » PATERNOSTER - SALDANHA » ST HELENABAAT/BAY - VREDENBURG



Water

With regards to your request to obtain water, other than the source (Bergriver Scheme), to be
utilized as industrial water in order to supplement the water supply by the West Coast District
Municipality, Council will need to obtain the imputsicomments from the West Coast District
Municipality and The Department Water & Forestry.

Should you require any further information please contact Mr P Maritz @ 022-7017112

Yours faithfully

A MUNIGIPAL MANAGER
fbg



SRK Consulting
Reverse Osmosis Plant: Comments on Final Basic Assessment Report

Section D: Review of Marine Specialist Study and Associated
Correspondence



SRK Consulting
Reverse Osmosis Plant: Comments on Final Basic Assessment Report

Section D1: Letter to Interested and Affected Parties



L1 ]

U] ==/~ SRK Consulting
P D NA Encpiragnys and Stieniisls

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
2" 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
OSMOSISPLANT, IRON ORE HANDLING FACILITY, PORT OF SALDANHA

In response to comments made by the Saldanha Bagr\@aality Forum Trust on the Final Basic
Assessment report, which was released for publieneent in May 2008, an independent peer review
of the Specialist Marine Assessmenindertaken by the CSIR and Pisces Environmégalices
was commissioned in July 2008. The draft Terms efeRence for the Review were circulated to
yourselves for comment on 18 July 2008, followindpichh the review was undertaken in two
components:

« Review of the Modelling Components of the Marined#s, which was undertaken by Prof

Ron Cox and Mr Brett Miller of the Water Researdibaratory, University of New South
Wales; and

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

As no changes have been made to the Final Basiesfisent Report as a result of the comments
received on this document, or the review of theimeaspecialist studies, PDNA/SRK JV have been
advised by Mr John Geeringh of DEAT to proceedodlsws:

« The Final Basic Assessment Report, along with tmments received on the Final Basic

Assessment Report during the May/June commentsgyesis well as the peer review of the
marine study, and associated documentation isto dobmitted to DEAT for
authorization. (Note: These documents have bedmmittied to DEAT on 1 September
2008 and are also available on the following welssitvw.tr ansnet.net andwww.srk.co.za).

« The Peer Review and associated documentationeasedl to the key I&AP’s requesting this
additional information, allowing a 21 day commeatipd. All comments on the review report
should be submitted directly to DEAT, for their saeration while reviewing the Basic
Assessment Report, and taking a decision on thmopeal development.

Attached for your information and comment, pleasd 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



-2-

In line with the recommendation by DEAT, as outtirebove, please submit any comments you may
have on the Peer Review Reports (and associateargmts) directly tavir John Geeringh of DEAT

on Fax:(012) 320 7539 or e-mail toJGeeringh@deat.gov.za by 22 September 2008. Please mark all
correspondence with the following DEAT ApplicatiBeference number: 12/12/20/958.

Please feel free to contact me if you have anyigsién this regard.

Yours sincerely
7%

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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RN _w_ SRK Consulting

Engineers and Scientists
PDNA

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
2" 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 1&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.



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

\
\

\V\

v\
i \

‘.“ '\
\ v

“V \

PETER SILBERNAGL
PDNA/SRK JV

Copy: Ellen Campbell
Christo Minnaar
Sharon Jones
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Anchor Environmental Consultants CC

Department of Zoology
University of Cape Town
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PETER SILBERNAGL

PDNA/SRK JOINT VENTURE c/o PDNA
P O Box 7786, Roggebaai, 8012

2" 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

| 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):

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

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

e Review the methodology and ensuing findings.




e 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.)

e Assess whether reasonable alternatives have been considered adequately.

e Assess whether the concerns from I&APs relating to the marine studies have been
adequately addressed.

e 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.

e 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
guestions 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

| 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. | 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 | 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

| 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 | 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 | feel that the consultants should have diverged from the desk-top
approach is to undertake toxicity testing of “simulated®” 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 XIl 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). | 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), | 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).

! 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.I', even when present in
combination with other constituents or characteristics of the effluent from the proposed RO
plant). Note that | am comfortable to endorse the finding from the marine study in all other
respects.

A second concern | 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 Xll),
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. |
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, | 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. | 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.)

| trust that this review has been helpful and would like to assure you that | 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)
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REVIEW AREA REVIEWER’S COMMENT g’ g
Review Field 1 : Overall Quality Assurance
A. Ethics
A.1 Does the specialist/s have the necessary | Yes definitely X
qualifications, expertise and experience, to provide
input to the EIA process?
A.2 Is there any evidence of unethical behaviour? e.g. | No evidence of unethical | X
bias or inappropriate emphasis, unwarranted | behaviour
assumptions, emotive, irrational or unsubstantiated
statements, vested or conflict of interest?
A.3 Has the specialist confirmed the validity of the | Specialists have made good X
information included in the integrated report? use of available published and
unpublished literature, and
opinions of other experts but
have not validated
information on effluent
toxicity through toxicity tests
A.4 Are the specialist’s Terms of Reference adequate | Yes X
and appropriate to the proposed development?
B. Adequacy of Information
B.1 Is information sufficient for decision-making | Information provided is X
purposes in terms of the level of detail and reliability | sufficient in most respects
of findings? aside from validation of
effluent toxicity through direct
toxicity tests.
B.2 Have impacts been assessed and communicated in | Yes X
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)?
B.3 Has the specialist met all the requirements of the | Yes X
Terms of Reference for the specialist input?
B.4 Where appropriate, has traditional or indigenous N/A X
knowledge been included as information in the input?
B.5 Are there any uncertainties, or low levels of | Yes — particularly in respect of X

confidence in the assessment or evaluation? Are these

toxicity of biocides discharged
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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, | Uncertainties highlighted in X
assessment, evaluation and management options | B.5 above have bearing on the
sound? Do any undermine the credibility of findings? significance of impacts as
assessed and thus could
undermine  credibility  of
findings
C. Clarity of Report
C.1Is 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 | Yes X
adequately motivated?
C.4 Are conclusions derived from findings of study | Yes X
logically consistent?
C.5 Is a summary impact assessment table included, | Yes X
using the defined impact assessment and significance
rating criteria to evaluate different alternatives both
with and without management actions?
C.6 Are consequences of the predicted impacts made | Yes X
explicit?
C.7 Is a statement of impact significance provided for | Yes X
each issue, specifying whether thresholds of
significance have been exceeded or not, and whether
or not the impact presents a potential fatal flaw?
C.8 Is there a clear indication of whether impacts are Yes X
irreversible or result in an irreplaceable loss to the
ecosystem and/or society?
C.9 Are key risks and uncertainties that may influence | Yes X
the impact assessment findings clearly specified?
C.10 Is the degree of confidence in the impact | Yes X
assessment prediction clearly specified?
C.11 Is a summary of key management actions that | Yes X
fundamentally affect impact significance provided?
D. Consideration of alternatives
bD.1 Has adequate consideration been given to the | Yes X

identification of reasonable alternatives?




REVIEW AREA

REVIEWER’S COMMENT

ADEQUATE

INADEQUATE

e 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?

e 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

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

E. Description of the project and the affected environm

ent

E.1 Has the purpose and need for the proposed project
been clearly stated?

Yes

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

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

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

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

Yes




REVIEW AREA

REVIEWER’S COMMENT

ADEQUATE

INADEQUATE

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

>

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

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

Yes

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

Yes

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

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

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

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

H. Prediction and assessment of impacts

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

Yes

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

Yes

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

Yes
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motivated?
H.4 Have linkages to other specialist inputs been | Yes X
identified and taken into account where relevant?
H.5 Are clear, sufficient and explicit criteria used to | N/A X
assess impacts of different alternatives?
H.6 Have the issues raised and alternatives suggested | Yes X
by 1&APs during scoping, and in comment on draft
documents, been addressed satisfactorily?
H.7 Is there adequate attention to indirect or | Some uncertainty remains in
cumulative effects on significant or sensitive | respect of the cumulative
resources? Where potentially significant cumulative | impacts of the dredging
effects are possible, but cannot be addressed at the | proposed for the expansion of
EIA level, has the need for higher order studies been | the iron ore terminal and the
clearly stated? likelihood of effluent
accumulating in these areas
H.8 Have explicit and sufficient criteria been used to | Yes X
evaluate significance of impacts of alternatives, taking
into account the ©planned mitigation and
management?
H.9 Are there systematic, explicit and rational links | Yes X
from identification of key issues, through assessment
to evaluation of significance?
H.10 Are the beneficiaries, and those who stand to | Yes X
lose from the proposed development, clearly
identified?
H.11 For trans-boundary projects, have the approach | N/A X

and methodology been agreed to by all countries?

. Recommendations for management and monitoring

I.1 Has the management of the potential positive and | No. No thresholds or action X
negative impacts been systematically and adequately | levels designed to trigger
addressed (i.e. has the specialist considered measures | management action have

for the avoidance, mitigation, restoration, | been included with
rehabilitation or compensation of negative impacts in | recommendations for

a hierarchical fashion; and have measures for | monitoring

enhancing positive impacts been considered)?

1.2 Has the precautionary principle been applied to the | In most respects X

recommendations for management and monitoring
measures where there is uncertainty or high risk
associated with impacts?

precautionary approach has
been applied except in respect
of  toxicity testing of
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“simulated” effluent and in
modeling cumulative impacts
of effluent discharge and
future proposed dredging.
1.3 Are recommended management actions practical, | Yes X
viable and in line with best practice? Are these clearly
described and motivated?
1.4 Have potential knock-on impacts of management | Yes X
actions been considered by the other specialist/s and
the EIA practitioner?
I.5 Does the recommended monitoring program(es) | No — specific threshold levels X
include: the specific questions to be asked by | have not been identified that
monitoring; the frequency, season and timing for | will  trigger = management
monitoring; responsibility for monitoring, analysis and | action or introduction of
implementation of responsive management actions; additional mitigation
targets and indicators for monitoring; significance | measures
thresholds; and auditing and reporting requirements?
1.6 Is the proposed monitoring program(es) practical, | Yes X

viable and in line with best practice? Has it been
clearly described and motivated?




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:-

"....I1 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 | 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

HING

Joint Venture

17 Harrowdene Office Park, Western Service Road, Woodmead

Direct: 427 (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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P D N A Engineers and Scientists
FRnAEeoaAssecATE 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
2" 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 1&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.

. 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.

| 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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Our Ref: 08074 BMM L080822 WRL Saldanha Desal Peer Review.doc

c/- PDNA
PO Box 7786, Roggebaai, 8012

LABORATORY
2" Floor, 5 St Georges Mall e
CAPE TOWN SOUTH AFRICA Environmental Engineering
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
e Most likely to reduce the amount of pre-treatment required.

WATER RESEARCH

CONSULTING, RESEARCH AND TRAINING SERVICES
TO INDUSTRY AND GOVERNMENT SINCE 1959

Quality System certified to AS/NZS 1SO9001:2000
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Facsimile: +61 (2) 9949 4188
Internet: www.wrl.unsw.edu.au
Email: officeewrl.unsw.edu.au
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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:-

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

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

e 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
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Review Field 1 : Overall Quality Assurance

A. Ethics

A.1 Does the specialist/s have the necessary X

gualifications, expertise and experience, to
provide input to the EIA process?

A.2 Is there any evidence of unethical | No. X
behaviour? e.g. bias or inappropriate
emphasis, unwarranted assumptions, emotive,
irrational or unsubstantiated statements,
vested or conflict of interest?

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

report?

A.4 Are the specialist’s Terms of Reference X

adequate and appropriate to the proposed
development?

B. Adequacy of Information

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

B.2 Have impacts been assessed and X
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)?

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

B.4 Where appropriate, has traditional or | Reviewers unable to
indigenous comment.

knowledge been included as information in
the input?
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REVIEW AREA

REVIEWER’S COMMENT

INADEQUATE

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.

>< | ADEQUATE

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

C. Clarity of Report

C.1Is there a clear, non-technical summary?

C.2 Are the sources of information clear and
explicit?

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

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

C.5 Is a summary impact assessment table
included, wusing 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.

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

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.

C.8 Is there a clear indication of whether
impacts are

irreversible or result in an irreplaceable loss to
the ecosystem and/or society?

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

See C7 comment
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REVIEW AREA

REVIEWER’S COMMENT

INADEQUATE

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

>< | ADEQUATE

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.

>

D. Consideration of alternatives

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

e 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?

e 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?

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

E. Description of the project and the affected environment

E.1 Has the purpose and need for the

proposed project been clearly stated?
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REVIEW AREA REVIEWER’S COMMENT

>< | ADEQUATE

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)?

E.3 Is there adequate description of the key | Reviewers only assessed | X
characteristics of the affected socio- | marine impacts
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?

E.4 Are off-site as well as on-site characteristics | Reviews only assessed
adequately described to provide the broader | marine impacts

context within which the development is
proposed, where it is clear that impacts of the
proposed project would extend beyond the
immediate site?

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

F. Description of legislation, policies and plans

F.1 Is the legal context described and are | No comment
legal requirements, including those arising
from international agreements, clearly
considered?

F.2 Is the policy and planning context of the | No comment
proposal described, and clearly considered
(taking into consideration international,
national, provincial and local policies and
plans)?

INADEQUATE
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REVIEW AREA REVIEWER’S COMMENT

ADEQUATE

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

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

F.5 Have inconsistencies, potential areas of | No comment
conflict and or likely non-compliance
between the proposed project and the legal,
policy and planning context been clearly
identified and the implications described?

G. Identification of key issues

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

G.2 Within the specialist’s area of expertise, | Reviewers are aware and | X
have key I&APs had input to scoping where | have been provided with
the proposed project could have a direct | public review comments
and/or potentially significant effect on their
particular or mandated area of responsibility
or interest?

G.3 Where scoping has missed key |Reviewers are aware and | X
stakeholders, and/or where additional | have been provided with
stakeholder involvement is clearly needed to | public review comments
refine, or better define issues or impacts, has
the specialist made adequate provision for
such involvement?

H. Prediction and assessment of impacts

H.1 Are the time and space boundaries of the X
study appropriate and adequately

motivated?

H.2 Have plausible environmental and X

operating scenarios been considered in the
assessment?

INADEQUATE
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REVIEW AREA

REVIEWER’S COMMENT

INADEQUATE

H3 Has a recognised approach and
methodology been used by the specialist and
has this been clearly motivated?

>< | ADEQUATE

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

>

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

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

Yes

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.

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

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

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

.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

.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?

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

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

No comment

.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?

1.6 Is the proposed monitoring program(es)
practical, viable and in line with best
practice? Has it been clearly described and
motivated?
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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: IMCP180

28 August 2008
Peter Silbernagl
PD Naidoo and Associates
P O Box 7786,
Roggebaai, 8012

Dear Peter

SaldanhaRO Plant Marine Impact Assessment: Response Reviewer's comments

Given the comments from I&AP’s at meetings the C8#8 attended, it welcomes the decision to
obtain a formal review of the Specialist Marine BopAssessment reports despite the fact that this
is not a requirement of the Basic Assessment psoces

We have read the reviews from the Water Researbtlorbtory of the University of New South
Wales (who we know to have extensive experiena@ssessing the environmental impacts of RO
Plants) and Anchor Environmental Consultants (wheeha detailed knowledge of the Saldanha
Bay ecosystems). Below we comment in detail o @f¢he reviewer's comments.

1. Review by the Water Research Laboratory (WRL) bthe University of New South Wales

The reviewers correctly comment upon the extensmigact assessment effort undertaken for what
is essentially a small RO Plant. However thisasbé expected, given the importance of the
Saldanha Bay ecosystems. You will recall thatahyt there was some discussion as to whether a
detailed modelling study was indicated and our maoendation that such a study indeed was
warranted. We did howeverpriori assume that the impacts would be sufficiently tiahinot to
require a detailed assessment of potential impafctse RO Plant for all potential future port
layouts. Furthermore, it was expected that a léetaihree dimensional water quality study
(comprising system-wide detailed modelling of pipjémkton and oxygen dynamiogtc) would

not be warranted given the expected limited schimpacts.

| ntakes

Detailed groundwater studies indeed were undertakereferred to in CSIR (2007, 2008). The
groundwater studies indicated that the beach wtdkes were feasible for Site 1 and for Sites 3c
and 3d, where borehole intakes are proposed todageld along the causeway.
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We agree with the concerns expressed by WRL onptitential impacts of beach wells on
groundwater dynamics. On page 115 of CSIR (200&)also comment on the potential for
destabilisation of the adjacent dune systems bygho@eell extraction systems. The effects on
groundwater dynamics are not part of the scopb@Marine Impact Assessment report and thus
are not further commented upon here. It shoulcthded that the preferred option is that of
boreholes along the causeway for which such groatelwconcerns on dune systems are not an
issue.

The reviewers are correct in noting that no dedariear-field modelling has been undertaken in
the CSIR studies (CSIR, 2007, 2008) to quantifyepbél zones of entrainment of intake systems.
At the time that the assessment was undertaken difiagent options were still being considered.
As for other instances where the requisite detallesign information was not available or had not
been decided upon at the time of assessment, thwaah of the CSIR has been to specify
performance criteria for the particular sub-systemder consideration to ensure compliance with
appropriate environmental performance requiremeist the intake we have specified that the
intake velocities need to be < 0.15m/s to avoidaémmnent effects however we are happy to
amend the report to reflect the < 0.1 m/s velogitecommended by the reviewers. We have
indicated entrainment impacts for intake pipelit@$e medium, if not mitigated. The CSIR has
strongly recommended the use of boreholes in thsewgay as these will minimise potential
environmental impacts universally and specificathynimise entrainment or even eliminate
effects.

As it is presently our understanding that borehalesag 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 intakes?.

Discharge | mpacts

The reviewers express concern that issues aréendc Hydroxides have not been adequately
considered.Issues around the use of Ferric Chloride have Hessissed in some detadld. page
141 in CSIR, 2007). It has been highlighted by@8&R, depending on monitored impacts, that it
may be necessary for some removal of sludge angutaras from the RO Plant discharge. In the
reports the CSIR has dealt with all applied coagsland backwash material as a bulk discharge.
If we understand the reviewer’'s recommendationsectly, they concur with our assessment that
it may be necessary to remove sludge particled (tiiainclude Ferric Hydroxide complexes)
from backwashing of RO modules if indicated by thenitoring as proposed by the CSIR (see
pages 141 and 175 of CSIR, 2007).

! This criterion was set with fish in mind and does include planktonic organisms, fish eggs anddeyetc

2 It should be noted that, while spawning activiyimportant in the bay, we are not sure that tlogiisite level of
knowledge of these activitieg.§. distribution of eggs and larvae) is adequate stifyua more detailed assessment
(i.e. a detailed entrainment modelling exercise).
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What the reviewer’'s comments indicate is that #maaval of the sludge particles (and coagulants)
is more likely to be necessary than originally édesed, a fact to which the design team needs to
be alerted.

The reviewers raise issues around possible geoerafilarge hydroelastic networks which they
indicate are common in estuarine environments.s Flas the potential to result in a decrease in
dissolved oxygen (presumably due to the dampingiging effects), the release of heavy metals
and the reduction of light penetration. The pneférdischarge location is in approximately 16 to
18 m water depth (allowing a greater degree ofadilution of the effluent) in close proximity to
shipping and associated propeller wash (albeittgrmittent). This limits the possibility of the
formation of such large hydroelastic networks neférto by the reviewers. As regards effects
such as low oxygen, light penetration, the scavengotential of ferric hydroxides and its role in
increasing phytoplankton blooms, we comment ag\t

* Should hydroelastic networks form and/or shoulddhee deposition of coagulants and
backwash material there may be effects on neaoinotixygen concentrations. However
the bottom waters at the preferred sites are rdguflushed or partially flushed by
upwelling events bringing in cold bottom watersowéver, these upwelled waters could
themselves be low in dissolved oxygen so it isahedir to what extent this flushing would
remove any “oxygen sag” due to the coagulants acéviiash material.

 As most of the discharge is indicated to remainthiea bottom waters where nutrient
concentrations are already high, it is unlikelyt thigal bloom effects will be of concern.

* As the effluent is predicted largely to remain odfitthe surface layers at the preferred
discharge site, the effects of light limitation@isre unlikely to be of concern. However
should the coagulants and backwash material acetenahd be stirred up in major storm
events, short term turbidity and light effects tananticipated.

Given the residual uncertainties around these ssweCSIR specialists have indicated that it may
be necessary to remove some or all of the coagukmd backwash material from the RO Plant
discharge. The extent to which this is necessdipe/informed by the monitoring results.

It is possible to simulate in models the deposjtiogtsuspension and re-distribution of this
“sludge”, however this would require detailed sfieation of the exact nature of the sludge
guantities and properties, something that may Becwi to specify in detail prior to the
commissioning and operation of the RO Plaag.(we are not sure of the quantity of natural
turbidity in the marine environment and consequetiite quantity of backwash material that will
be generated). What is however certain is thautieeof beach wells or boreholes (the preferred
option) in the causeway will both limit the quantibf backwash material generated and the
coagulant material used.

Toxicity Testing

The WRL reviewers are correct in stating that tkace concentration of constituents will not be
known until the plant is operating. The WRL revew also indicate that sometimes pilot plants
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are considered in other countries but that this na@ybe appropriate in this case due to the limited
size of the proposed plantg the proposed RO Plant in Saldanha Bay is routitfdysame size as
pilot plants elsewhere).

Our experience to date has been that there ispoaty‘effluent profile” for an RO Plant. This
makes it difficult toa priori generate an appropriate effluent with which to ertake accurate
toxicity tests. The environmental investigations to date havd hasignificant influence in
designing a more benign effluent profile. Whilevso uncertainty remains around synergistic
effects of the chemical constituents in the efflueghe monitoring and mitigation measures
recommended in the marine specialist impact assds(CSIR, 2007, 2008) are designed to
ensure that all identified contingencies are appatgly managedj.e. the project proponent
(through the specified limitations on the efflugmofile and required monitoring and associated
mitigation activities) is implicitly committed tonsuring that environmental impacts associated
with the RO Plant remain acceptable. However, tded by the reviewers, the CSIR
recommendation that dilutions of > 50 be achievedthe near-field, is consistent with the
Australian experience that this degree of nead fiklution is commensurate with that assumed to
be adequate in other investigations. The issumsndrtoxicity are addressed in greater detail in
the section responding to the second reviewer (8nEmvironmental Consultants).

Potential de-oxygenation of bottom waters

The reviewers are correct in that we did not explicconsider the effects of additional
stratification and the potential effect that thiayrhave onde-oxygenation of the near-bottom
waters. There are two effects that mitigate against xiggenation of the bottom waters by such
stratification effects. First, as stated in thpomt, for surface water intakes the return flonanir
the RO Plant are likely to be similar in oxygen t®om to the surface waters of the bay (i.e. more
or less saturated with oxygen). Given the largadignt in oxygen concentration between the
surface waters (high) and the near-bottom watems)(bf the bay, it is likely that the discharged
brine will have significantly higher oxygen concetions than the bottom waters in the bay and
thus be a possible source of oxygenation of theobotvaters. However, it is less clear how well
oxygenated borehole intake waters will be and ttterg to which such mitigating effects will be
effective. Second, the deeper waters of the bay“#lushed” by the penetration of upwelled
waters on an event scale. This would mean thatdmgxygenated bottom waters would be
partially flushed with each upwelling cycle (typligaoccurring about once a week). However, the
upwelled waters entering the bay may themselves havery low oxygen content. The extent to
which this flushing would be effective depends loa éxtent of “residual” stratification introduced
into the bottom waters by the discharged brineuefit after initial dilution of the effluent in the
near field. The greater this “residual” stratifioa after initial dilution of the effluent, the emter
the likely de-oxygenation of the water and the ldss mixing with more highly oxygenated
surface waters and/or the upwelled bottom watesrang the bay.

The exact effects of potential stratification dymesron potential de-oxygenation of bottom waters
under extended periods of calm conditions can dmdy accurately quantified if a more
sophisticated water quality model is implementddhis would require greater detail on the near-
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field behaviour of the effluent that in turn is @gglant on the detail of the diffuser design. (This
would also require more detail on the likely backtvguantities that also could lead to an oxygen
demand). Despite the fact that such a sophistcatater quality model has not been
implemented, it can be stated that for near-fieldtidns of > 50 (resulting in salinity differences
of < 1 psu and minimal temperature differences betwthe dispersed effluents and the ambient
waters), this effect is likely to be extremely lted for the volumes of effluent considered here.

The reviewers recommend an approach of using desliculations to determine whether there is
enough energy to destratify the water column ang thvoid such oxygen “sag” effects. It is
possible for such desktop calculations to be ua#ert, however it is our belief that such near
field effects to a large degree have been incotpdranto the far-field modelling that has been
undertaken to date. In the far-field modelling ertdken(CSIR, 2008), the effective dilutions
indicated in the near field range between approtetya80 and 75 dilutions with a mean dilution
of approximately 50€g. Figure 3.22a in CSIR (2008)), suggesting thatdinatification effects
alluded to by the reviewers are to a large degiready included in the simulations. Where such
“residual” stratification is likely to occur, thdfects of turbulence due to waves, winds and tidal
flows in eroding this layer will largely have becorporated into the far-field model simulations.
Preliminary engineering design simulations for tliuser indicate that initial dilutions of > 50
will be met in the near-field, thus limiting thé&dilihood a significant stratified layer persistifog
any period of time.

Near-field modelling

The CSIR has stated in the Section 4.2 on assungpéiod limitations of the study, thhte near-

field was not subject to detailed modelling. Implementation of detailed near-field modelling
requires a detailed rather than a conceptual desigre discharge structurase( alternatives such

as an open channel of single/multi-port diffusetfall) that were not available at the time of the
assessment. As it was intended that the studynmfewhich of the discharge locations and
structures is environmentally acceptable or prélerathe modelling study was based on broad
conceptual discharge designs that parameteriseddaefield behaviour of the plume. In this
regard, a fairly conservative near-field behaviaas assumed for the various dischargesthe
brine was assumed to be confined to the near bdtpens whereas in reality this is unlikely to be
the case for a well designed diffuser. The apgraaken in the study was to assume that the brine
was confined to the bottom 0.5 to 0.7 m of the watdumn for the shallow discharge Sites 1 and
2 (see Table 7.3 in CSIR, 2007). In the deepessiites 3a, 3b and 3c, the brine was assumed to
be confined to the bottom 2 to 3 m of the wateunwi. (As noted above, preliminary engineering
design simulations have indicated that such assumeadfield behaviour is reasonable.).

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

The CSIR also has made the recommendation thahe@eptual near-field design be included in
the study to confirm that the assumed near-fieldab®ur and near-field dilutions of > 50
dilutions can be achieved. We thus concur withrth@ewer’'s recommendation regarding near-
field design. It is also our understanding thaanBnet Capital Projects has accepted this
recommendation and modelling of near-field diffusgnamics is presently underway to ensure
that the recommended near-field dilution of > 50 e achieved.

2. Review by Anchor Consultants

Consideration of alternatives

The reviewer has expressed the opinion that, diversensitivity of the Saldanha Bay ecosystems
and proposed future development presswtser alternatives close to the proposed RO Plant
should have been considered in more detail. Sumoader consideration of options was not part
of the Terms of Reference for the CSIR specialigtine study and thus were not be considered
although these issues are addressed in the oBBasit Assessment Report. It was understood that
the screening of broader options would be the mesipdity of the project proponent and the EIA
practioners undertaking the EIA. However, it sldoble noted that any additional costs or
technical challenges taken on by selecting anyhe$e other options would need to be warranted
in terms of the potential impacts of any of thesérg options being considered sub-optimal as
well as whether potential reduction of impacts aebd by selecting any of these other proposed
options would warrant the technical risks and coswuch an option.

Methods, finding and assessment of impacts

The reviewer indicates that he is not satisfied tha synergistic effects of the effluent have been
robustly assessed. He supports our recommendiddrioxicity testing be undertaken when the
RO Plant is commissioned. He however recommenalsttxicity testing be undertaken before

the design and construction of the plant by usirginaulated effluent. Given the challenges in
obtaining an emissions inventory for the planttfoe assessment and the difficulty in specifying a
“typical” RO Plant discharge, it was not possildeundertake such toxicity testing at the time that
the marine impact assessment was undertaken. attkisowledged that such toxicity testing, if

possible, would result in a much more robust assest of potential synergistic effects. Were

such toxicity testing undertaken, it would be pbkesto undertake a re-analysis of existing model
results to assess potential toxicity impacts i there required. We would recommend that if it is
possible to develop a sufficiently robust efflueample that such toxicity texting indeed be
undertaken. However it is our understanding thaghstoxicity testing in most cases is only

undertaken after the commissioning of an RO Plaatmilot RO Plant.
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Toxicity Testing

Discussions with Transnet Project has confirmed tha their intention to proceed with the
recommended toxicity testing of simulated effluemisncurrent with the final design and
construction of the RO Plant. Fairly extensivecdssions have been had over the design and
execution of such toxicity tests and the need tpedie their execution. The design and/or
operation of the RO Plant will need to take duenissnce of the outcomes of the toxicity testing

Transnet Projects have committed to ensuring teDBNPA concentrations at the diffuser (i.e.
point of discharge) remain below 1.15 mg/l. Anussed 33 times dilution of this effluent will
ensure that the most conservative water qualitgejuie identified by the CSIR of 0.035 mg/l is
not exceeded beyond this dilution contour. Re@ambmunication from the Transnet Projects
engineering design team (email of 12 August 2088hat for their proposed shock dosing regime,
for the present design the maximum DBNPA conceiotnas likely to be 0.61 mg/l. This provide
some leeway for "tweaking" the system to deal witiexpected problems that may cause fouling
of the membranes once production starts. Thisigortant because the exact dosing regime will
depend on the local conditions that will only beWwm once operation starts.

The reviewer’s concerns around potential mitigagéfects are not necessarily valid. Sizing of the
brine basin remains a valid option for minimisirigatharge concentration of biocides. The use of
NaOCI remains an option despite issues around piatelamage of the RO membranes, however
it could prove costly as well as increase the agblother environmental impacts associated with
the use of sodium metabisulphate for de-chlorimatidransnet Capital Projects has indicated a
number of mitigation measures.d. sizing of the brine basiretc). If the concentration of the
biocide is too high at the discharge, Transnet @hp?rojects have indicated that that the
following mitigation is possible:

* The concentration of the brine may be decreasegulbyping additional sea water from an
additional borehole into the brine sump. This weljuire additional intake wells and larger
brine discharge pumps.

* Chlorine can be used as a biocide but it will neete neutralised with SMBS to avoid
damage to the membranes. This may mean that the beleds to be re-oxygenated before
discharge due to the oxygen scavenging effect®diutn Metabisulfate.

» The effluent dilution could be increased by instgjladditional discharge diffusers at other
caissons. Sodium Metabisufate can be used toatisetDBNPA but it will also require
reoxygenation of the water.

The above solutions are all practical solutions bath will require additional costs and/or
additional processes to the plant.
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The reviewer is correct in noting that no thresboleere identified in terms of changes in subtidal
biota and neither were specific mitigation measulened that would need to be invoked were
such thresholds to be exceeded. In principle siethil would normally be contained in a well-
designed Environmental Monitoring Plan. While weliéve that it was our brief to assess
environmental impacts and provide feasible mitmatmeasures, the development of detailed
thresholds and required responses to the extergesteyl by the reviewer we consider to be
beyond the brief of a Basic Assessment speciabnt, but nevertheless the next logical step in
the process. The development of a detailed EMBusspg all possible thresholds and associated
detailed monitirong surveysic will require significant effort. CSIR (2007) cams sufficient
information to provide the basis for the develophwdrsuch a detailed EMP.

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

Transnet Capital Projects has indicated that sethildd environmental management procedures
(EMP’s) will be developed for both the constructiemd operational phases of the project and has
committed to the full execution of accepted EMPEhe Port of Saldanha Bay has an 1ISO14001
accredited EMS under which operational working pohaes will be developed for the RO Plant
that will detail the proposed monitoring programnkairthermore there has been a commitment by
Transnet Project (telecon 24 August 2008) to ingpte the extent appropriate, relevant specialists
in the development of these operational workingcpdures and associated monitoring activities
that will include specific thresholds of concernesd appropriate and actions that will need to be
taken should any of these thresholds be exceeded.

Adressing of 1& AP concerns

The reviewer is satisfied that all I&RAP commentsddeen addressed except for the issue of
alternatives. The consideration of alternativebeptthan those provided to the specialist
assessment team were excluded from the Terms efd&efe for the Marine Impacts Assessment
Study.
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Consideration of potential future developments

The model results (Appendix C of CSIR, 2007) cheandicate potential future developments in
the bay (Phase 2A and 2B expansion of the iroregpansion of export facilities). The concerns
aroundpooling of the brine in the proposed new deeply dredged area is only likely for discharge
Site 3b and possibly Site 3 — Caisson 3 (the predesite). The brine will indeed be dispersed to a
greater or lesser extent by propeller wash in tidesper dredged areas (e.g. presently there exists
a scour hole from ship manoeuvring near the SiteCaisson 3 discharge location). The results
for option 3a provide some insight into the extehpooling of effluent that may occur. These
results suggest that while it may increase thepioat somewhat at Caisson 3, the approach taken
to assessing impacts at the Caisson 3 dischamarsitalready somewhat conservative. The only
manner of quantitatively assessing such a potentighict would be to assess the preferred
discharge site under the proposed new dredge cheonggurations, however not clear that the
results indicate such a study would be warrantegeaally as preliminary detailed near-field
modelling for the engineering design of the difiusedicate that > 50 time dilutions can
reasonably be expected beyond a nominal 50 m radlitlhe discharge. Under such circumstances
the development of a persistent dense brine lagtending into the proposed new dredge channels
is unlikely. Should such a brine layer enter tleavly proposed dredge channels, local flushing
and mixing effects should limit its persistencehort time periods.

Additional Minor comments

All reported units are now consistent. Other mioarections have been made.
This letter comprises a formal response to all cemireceived from the reviewers. | expect that
this brings closure/finalisation to this reporteefFfree to contact me should you have any queries.
Yours sincerely

P -2 3 « l:/:("‘ >
/e

Roy van Ballegooyen
Coastal Systems NRE CSIR
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Reverse Osmosis Plant: Comments on Final Basic Assessment Report

Section D7: Reviewer’s Response - Dr Barry Clark



Anchor Environmental Consultants CC

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/

28 August 2008

PETER SILBERNAGL

PDNA/SRK JOINT VENTURE c/o PDNA
P O Box 7786, Roggebaai, 8012

2" Floor St Georges Mall

Cape Town

Dear Peter

RE: SALDANHA RO PLANT MARINE IMPACT ASSESSMENT: RESPONSE TO REVIEWER’S
COMMENTS (REF JMCP180)

| 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 | 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






