[ ] 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).

Page 2



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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