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ABSTRACT
significantly changed landscape with respect to environmen-
tal policy, legislation and the authorisation of land-based
wastewater discharges into coastal environments, suggests
that it is timeous to provide municipal authorities and coastal indus-
tries with a renewed insight into the requirements and likely time-
scales associated with infrastructure developments related to the
disposal of land-based effluents to coastal environments.

A change in the regulatory authority responsible for the issuing of
Coastal Water Discharge Permits and General Authorisations for land-
based wastewater discharges into coastal environments has precipi-
tated a sequence of events that has included a review the associated
policy, legislation and operational guidelines and their implemen-
tation, as well as both recent and pending reviews of water and
sediment quality guidelines. A concurrent change in the legislation
governing the Environmental Impact Assessment process, together
with trend of change in the type and nature of proposed wastewater
discharges into coastal environments, has highlighted some existing
and potential future challenges associated with the successful execu-
tion of infrastructure development projects related to the disposal of
land-based effluents to coastal environments.

This paper addresses these challenges by providing a detailed de-
scription of the three key processes involved in such discharge infra-
structure development projects (engineering design, environmental
design/impact assessment and environmental authorisation/permit-
ting processes), the information requirements for each of these pro-
cesses and the most probable timelines for their execution based on
past experience as well as the requirements of some of the recent
regulatory changes. Highlighted are potential vulnerabilities (e.g.
poor synchronisation of information flows between the processes)
that could lead to significant project delays and/or increased costs.
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Also discussed is the role of improved assessment techniques and the
potential use of novel construction methods in expediting and pro-
viding greater flexibility in the planning and execution of proposed
wastewater management infrastructure development projects.

INTRODUCTION
Cost-effective processing, management and ultimate disposal of
wastewater effluents is an important enabling factor in the delivery
of municipal services related to water and sanitation, and in allow-
ing appropriate industrial development and the associated socio-
economic opportunities that this brings. One of the options in this
regard is the disposal of partially treated or fully treated effluents
through discharges into coastal environments. For such an op-
tion to be viable requires that the capital and operational costs are
minimised while ensuring an environmentally sustainable solution.
The engineering design process typically is focussed on ensuring a
cost-effective and efficient processing, management and, if neces-
sary, disposal of wastewater effluents, whereas it is the role of the
regulatory authorities (supported by those undertaking the environ-
mental design and impact assessment studies) to ensure the environ-
mental acceptability and sustainability of the proposed wastewater
management infrastructure.

In the recent past some significant changes have taken place with
respect to the environmental policy, legislation and authorisation
of proposed effluent discharges to the marine environment. This
has included:

- changes in the regulatory authority responsible for the issuing of
Coastal Water Discharge Permits and General Authorisations for
land-based wastewater discharges into coastal environments;

- a review of the policy, legislation and operational guidelines asso-
ciated with the discharge of land-based wastewater to the marine
environment and the implementation thereof;

-recent and pending reviews of water and sediment quality
guidelines;

- changes in the legislation governing the Environmental Impact As-
sessment process.

These changes, together with a changing landscape with respect
to the type and nature of wastewater discharges, have highlighted
some existing and potential future challenges. These include a need
for a number of changes in the execution of effluent management
infrastructure development projects, as well as the consideration of
improved techniques for scientific and technical assessments and the
use of novel construction methods to expedite and provide greater
flexibility in the planning and execution of wastewater management
infrastructure developments projects.

Environmental policy and authorisation processes
Prior to the promulgation of the Integrated Coastal Management Act,
2008 (Act No. 24 of 2008) (ICMA), the disposal of land-derived effluent
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into coastal environments through pipelines was controlled and

regulated by the Department of Water Affairs (presently the Depart-

ment of Water and Sanitation), under the National Water Act, 1998

(Act No. 36 of 1998) (NWA). Guidance on the regulation and man-

agement of such discharges was provided in a series of reports out-

lining the Operational policy for the disposal of land-derived water
containing waste to the marine environment of South Africa (DWAF,
2004a-c). With the promulgation of the ICMA, the responsibility of
controlling and regulating the disposal of land-derived effluent into
the coastal environment through pipelines was transferred to the De-
partment of Environmental Affairs (DEA). The ICMA seeks to regulate
the discharge of effluent into the coastal waters from any source on
land (Section 69) by requiring that such discharges are authorised
under a Coastal Waters Discharge Permit (CWDP) or a General Dis-
charge Authorisation (GDA), both authorisation processes and their
requirements being outlined in a number of recent DEA documents

(DEA, 2014a-c). In order to achieve this goal the DEA has adopted the

principles contained in the 2004 version of the Operational Policy re-

ferred to above and has developed two key documents of relevance,
namely:

« A National Guideline for Coastal Effluent Discharges from Land-based
Sources (DEA, 2014a) that takes cognisance of legislation and prin-
ciples developed post-2004. This guideline includes a hierarchy of
decision-making which contains elements of the Receiving Water
Quality Objectives approach, as well as the Precautionary Princi-
ple of Environmental Protection that includes the key elements of
source reduction, waste minimisation and responsible disposal.
Despite incorporating legislation and principles developed post-
2004, this document is not significantly different in concept from
the original 2004.

- Operational policy for the disposal of land-derived water containing
waste to the marine environment of South Africa (DWAF, 2004a-c).

« An Assessment Framework for the Management of Effluent from Land-
based Sources Discharged to the Marine Environment (Anchor En-
vironmental, 2015) that has as its key objective the development
of an assessment framework that includes an effluent classification
scheme as well as an approach that can be used to inform specific
levels of assessment for different types of effluent and also for deter-
mining discharge requirements/limits that should be applied in the
different receiving environments. This document is in the process
of being finalised, following a comprehensive public participation/
consultation process.

Presently there are some substantive changes in the detail of the As-
sessment Framework for the Management of Effluent from Land-based
Sources Discharged to the Marine Environment (Anchor Environmen-
tal, 2015) compared to Operational policy for the disposal of land-
derived water containing waste to the marine environment of South
Africa (DWAF, 2004a-c). The key changes are related to the categorisa-
tion of the types of marine discharges, more stringent restrictions on
surf-zone discharges and the proposed compliance assessment with
respect to the initial mixing zone that, in turn, has consequences of
potential concern with respect to the scope and practicality of the
required monitoring activities. Key changes relate to:

« Categorisation of outfalls: Discharges into coastal environments in
the 2004 Operational Policy were categorised as deep water out-
falls, surf-zone discharges and estuarine discharges, whereas the
new 2015 Assessment Framework identifies an additional type of
discharge categorised as a nearshore outfall. Such a nearshore out-
fall is considered to comprise a discharge just seawards of the char-
acteristically highly retentive and sensitive surf-zone. Typically this
would imply outfall lengths of between 250 m and 500 m discharg-
ing into water depths of approximately -10 m to -15 m relative to
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Chart Datum. While such an outfall clearly constitutes and environ-
mentally distinct option, the distinction in terms of other decision-
making factors such as engineering design, capital cost and opera-
tional costs is less well-defined.

- Surf-zone discharges: The proposed 2015 Assessment Framework
(Anchor Environmental, 2015) states an unequivocal requirement
for discharges into the surf-zone to meet receiving water quality
guidelines at the point of discharge (i.e. at the end of pipe). Thisis a
more stringent requirement than suggested by the more pragmatic
assessment approach for surf-zone discharges outlined in both the
old 2004 Policy (DWAF, 2004a-c) as well as new 2014 National Guide-
line for Coastal Effluent Discharges from Land-based Sources (DEA,
2014a). The stated requirement in the 2015 Assessment Framework
for discharges into the surf-zone to meet receiving water quality
guidelines at the point of discharge, in principle, places fairly oner-
ous requirements on smaller, more benign discharges into the surf-
zone such as those from small-scale desalination and mariculture
facilities, as well as secondary treated effluents from land-based
wastewater treatment works (WWTW).
Compliance assessment and associated monitoring: In addition to
potentially burdensome requirements on smaller, more benign dis-
charges into the surf-zone, the compliance criteria for deep water
outfalls also are likely to be particularly onerous for any planned fu-
ture discharges of primary treated effluents in terms of the allowed
extent of the initial mixing zone, a zone within which it is accepted
that there will not be compliance with the relevant receiving water
quality guidelines. Furthermore compliance monitoring activities
associated with these requirements, in their present form, could
prove to be both excessive and potentially risky to implement.

It is however anticipated that these issues will be satisfactorily ad-

dressed prior to the promulgation of the relevant legislation and

regulations associated with the CWDP or GDA authorisation process.

It also is planned by the DEA to comprehensively review existing

receiving water quality guidelines for the marine environment. While
the review of the guidelines for recreational use of the marine en-
vironment have been recently reviewed (DEA, 2012), the review of
receiving water quality guidelines for the natural environment, in-
dustrial use and mariculture remains to be undertaken. In addition to
being subject to the requirements of the CWDP or GDA process, most
discharges of land-based sources of effluents also will need to un-
dergo a full Environmental Authorisation Process (i.e. both a Scoping
and detailed Environmental Assessment process). An understanding
of the interaction and synergies between the Environmental Impact
Assessment (EIA) and CWDP processes (Figure 1), as outlined in DEA
(2014a,b), is important in appreciating the likely complexity and du-
ration of the environmental authorisation processes and the effect
that this is likely to have on the overall duration of wastewater man-
agement infrastructure development projects. Key interdependen-
cies of the CWDP and EIA processes and therefore determinants of
potential project timelines are:

« ACWDP reference number needs to be obtained before commence-
ment of the Public Participation phase of the EIA process which pre-
sumably includes any public participation undertaken during the
scoping phase of the EIA. Such a reference number may take up to
30 days to receive after the initial application is made for a CWDP;

«The detailed assessment phase of the CWDP permit process can
only substantively commence once the EIA and any associated Ap-
peal process has been completed, i.e. an Environmental Authorisa-
tion (EA) has been received after the conclusion of any Appeal of
the initial EA.

Taking these interdependencies into account, the likely timelines

associated with environmental authorisation processes related to
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pplicant conducts required consultations
and public participation using the CWDP
reference No. and considering the
Assessment of -
- study area and features
- Biogeochemical processes (water column and sediment)
- Marine ecology
- Microbiological Factors
- Hydraulic design
-Achievable dilufion
- Sedimentation/re-suspension of solid phase particles
- Compliance with environmental quality objectives
- Pipeline construction and design
- Contingency Planning

If CWDP is granted =Valid for up to 5 years with a review of
conditions

Detailed Process of Step 2 of the Generic Flowchart

CWDP Process EIA Authorisation Process

Application Acknowledged, Public Application Acknowledged,
Participation and Additional Public Participation and
Information Requested Additional Information
Requested
FIGURE 1The
CWDP process
and key interde-
pendencies with
the EIA process
(Source: DEA,
[ CPM provides ! 2014a,b)
inputasa |
commenting |
authority —
specifies
information
| required for
permit |

Environmental Authorisation
Decision Made and Appeals

Process Concluded
Submit EA, EIA Report and appendices

Move on to Step 3 of ‘ Alignment of

generic flowchart uthorisation processe
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et Duration (D TABLE 1 Indicative timelines for the Environ-
— LU (LDER) mental Authorisation for wastewater manage-
I 80 ment infrastructure development projects
CWDP Application Screening & Issuing of Reference 30
. wastewater management infrastructure de-
ICWDP - Public Participation 70 . . .
- * velopment projects are summarised in Table
Preparation of documentation for comment 14 o
B 40 1. From Table 1 it is clear that the EA should
Finalisation of CWDP submission 16 become available in less than one year and
EIA Process 300 - 350 the full environmental authorisation process
Firsptaiton i Sepoy Kepioe 14 (including issuing of a CWDP) completed in
FubLic Pammpa“onA S0 little more than a year (~ 13 months) if it is
Acceptance of Scoping Report 43 K i
EIA Specialist Studies and final EIA Report 76 assumed that i) the EIA studies be completed
Public Participation 30 without the requirement for any extension to
EIA Specialist Studies and final EIA Report (if extended) 20 the duration of the EIA process; ii) the engi-
Public Participation 30 neering design information required for the
Environmental Decision and Issuing of EA 107] CWDP applications will be available at the
|Appeal Process 42 . s
Submissi conclusion of the EIA process, and iii) there
ubmission of Appeal 20 X
Appointment of Specialist Reviewer(s) 10 is no appeal of the EA. Under a worst case
Feedback/Recommendations of Specialist Reviewer(s) 10 scenario the full environmental authorisation
Inform Appellant of Decision 2 process (receipt of both the requisite EA and
CodeshofiupealiciDecisionlbyppellant 12 CWDP) could take up to almost 2 years or pos-
togineering Desizn - sibly even longer should any Appeal of the
Finalise EMP &Engineering Information for CWDP 0-60 . y 9 Y App
IFinalisation of CDWP Process 60 - 200 initial EA prove to be a. protracted pro.cess.
Assessment of data adequacy & final assessment 150 Such a worst case scenario assumes that i) the
Assessment and Recommendations by Review 30 EIA studies will need to be extended; ii) the
(S » engineering design information required for
e — the CWDP applications will only be generated
C lative Duration (No Appeal) 30 330-380 - 330-440]390 - 640 P h PP loti £ th Y 9
Cumulative Duration (With Appeal) 30 330 - 380 372422 [372-472[432 - 672 after the completion of the EIA process (e.g.
due to there being an unwillingness to under-
FIGURE 2 Deep water and nearshore outfalls constructed or approved take further design until the EA has been received or due to the EIA
prior to 2005 process substantively influencing engineering design or the EMP),
25 and iii) the that the initial EA is appealed.
Pre-2005 _ _
20 I Trends in types of outfalls installed and under development
“ [ A wide range of outfalls have been developed along the South Af-
T s rican coastline, many of the major outfalls being located along the
E w Desal Kwazulu-Natal coastline where the proximity of the fast-flowing
s m Industry Agulhas Current plays a significant role in the dispersion of the ef-
& 20 " WWTW fluents being discharged. These comprise both industrial and sew-
= age outfall or combinations thereof. Other larger outfalls are clus-
5 1 tered around the larger metros and comprise primarily medium to
. . . large sewage outfalls. A comprehensive summary of the existing
0+ outfalls and their relative risk profiles is contained in a recent review
<10 10-50 50-150 >150 of all outfalls along the South African coastline undertaken by WSP
Outfall discharge volume (MLD) | Parsons Brinckerhoff for the Department of Environmental Affairs

(WSP|PB, 2016).

The original 2004 Operational policy and associated guidelines for
the disposal of land-derived water containing waste to the marine
environment of South Africa (DWAF, 2004a-c) was focussed on the
type of outfalls predominating at that time which comprised mainly
Post-2005 WWTW outfalls (deep water outfalls discharging preliminary or pri-
mary treated WWTW effluents and smaller discharges of secondary
treated effluents), industrial outfalls (mainly large deep water out-
o falls) and numerous smaller fish processing or mariculture effluent
.s.::;;:'::::::a‘::’;:'m R discharges (see Figure 2).

This observation remains largely true for the new National Guide-
mWWTW line for Coastal Effluent Discharges from Land-based Sources (DEA,
o 2014a) which has asimilar focus. However trends of proposed and

[ ‘ - G commissioned outfalls since 2005 (Figure 3), suggest a perceptible
= - [_j 2 ]' shift in the nature and type of effluent discharges to the marine en-
i —_ T ST vironment. Few new large deep water outfalls discharging WWTW or

Outfall discharge volume (MLD) potentially harmful industrial effluents are presently under consid-
eration. Rather there exists a trend towards small to medium (and

=

FIGURE 3 Deep water and nearshore outfalls constructed or planned
post-2005
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Feasibility
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Project Conceptualisation
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some large) brine discharges from desalination plants and more
modest effluent discharges from mariculture facilities (the latter not
included in Figures 2 and 3). A significant unknown remains the like-
lihood of thermal discharges from proposed LNG or nuclear power
plants that typically comprise high volume discharges.

The trend therefore is towards effluent discharges comprising
more modest volumes of generally more benign effluents (i.e. brine
and mariculture wastes compared to preliminary or primary treated
WWTW effluents and the earlier industrial effluents). The only ex-
ception to this is potential future thermal effluent discharges from
proposed power plants. While typically high volume discharges,
the main constituent of such thermal effluents is elevated seawater
temperature that requires relatively modest dilution of the effluent
to meet receiving water quality guidelines, i.e. comprises a fairly be-
nign effluent compared to preliminary or primary treated WWTW
effluents and most industrial effluents. As noted earlier the present
restrictions on particularly the smaller volume brine, mariculture and
even secondary treated WWTW effluent discharges as outlined in the
Assessment Framework for the Management of Effluent from Land-
based Sources Discharged to the Marine Environment (Anchor Envi-
ronmental, 2015), seemingly are more restrictive than is likely to be
necessary.

The trend towards more benign effluents and significantly improved
capabilities in predicting and assessing flows and effluent dispersion
in nearshore and surf-zone environments, together with the ability of
novel construction techniques such as directional drilling to provide
the flexibility to more effectively deal with site-specific engineering
challenges and environmental constraints, suggest that a greater de-
gree of pragmatism may be possible when planning future outfalls
of this nature. As can be seen from the recent large Australian de-
salination plants, micro-tunnelling has become a viable alternative
construction method (Baudish, 2015). This is however only consid-
ered feasible for large projects in less benign conditions, due to the
high establishment costs. For small projects, i.e. projects with ap-
propriately small pipe sizes, horizontal directional drilling may be vi-
able. These novel construction techniques will reduce environmental
impacts, and potentially shorten the construction programme, when
compared to conventional trenched installation methods. What is
interesting however, is that for small to medium sized projects, de-
pending on site specific conditions, the presently considered novel
techniques are generally less viable for South Africa.

KEY ROLE-PLAYERS IN WASTEWATER MANAGEMENT

INFRASTRUCTURE DEVELOPMENT PROJECTS

The key role-players in almost all infrastructure development

projects are:

- the parties focused on the engineering feasibility and design
process;

- the parties focused on environmental design and impact assess-
ments process;

- the regulatory authorities providing the environmental authorisa-
tions and associated permits.

There is a strong interdependency between the engineering design,

environmental assessment and regulatory processes, particularly in

terms of the nature and timing of required information flows.

EFFLUENT DISCHARGE INFRASTRUCTURE
DEVELOPMENT PHASES

The typical infrastructure development project, in this case the de-
velopment of infrastructure for the disposal of land-based effluents,
can be broken down into five phases, namely a:

« Project Conceptualization Phase;
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« Feasibility Phase;

+ Detailed Assessment Phase;

« Implementation Phase, and;

« Operational or Management Phase.

There is a strong interdependency between the engineering de-
sign, environmental assessment and regulatory processes, particu-
larly in terms of the nature and timing of the required information
flows. These dependencies and the resultant estimated timelines
for the completion of a typical large wastewater management infra-
structure development project are outlined in Figure 4. Associated
with each of the above phases and role-players are a series of de-
sign and assessment activities (comprehensively outlined in DWAF,
2004b) that all need to be completed with the requisite degree of
rigour at the conclusion of the effluent discharge infrastructure de-
velopment process. However, the rigour with which these activities
need to be completed at the end of each of these phases may vary
somewhat depending on the development context, ambient envi-
ronmental conditions, the type of infrastructure (outfall) and pro-
posed construction methods envisaged for the project. While some
of the earlier design and assessment activities (such as the initial
conceptual design, environmental screening, etc.) will need to be un-
dertaken with roughly equal rigour no matter what the scale of pro-
posed infrastructure development (i.e. a major deep water outfall, a
nearshore outfall or typically more modest surf-zone discharges), the
scope and cost of most activities will change significantly with the
scale and complexity of the proposed infrastructure development.

Project conceptualisation phase
In this initial conceptualization phase a broad range of options are
assessed (e.g. estuarine discharges versus a marine outfall, prelimi-
nary treated versus secondary treated effluents, etc.). The context
for this assessment is provided by socio-economic considerations,
strategic plans for the region(s) of interest (e.g. Strategic Environ-
mental Assessments, Estuarine Management Plans, Spatial Develop-
ment Plans and Environmental Management Frameworks) and rel-
evant policy and legislation (e.g. specific restrictions on the types of
allowable discharge into various environments). It is important for
any party that intends to discharge wastewater to the coastal envi-
ronments to ensure appropriate engagement with consultation pro-
cesses surrounding the development of policy, legislation and the
various strategic planning initiatives in the region(s) of interest, so as
to ensure that cognizance is taken of the potential future discharges
and that they are included in these strategic planning initiatives to
the extent appropriate.

In this initial conceptualization phase a broad range of concepts
are considered in terms of inter alia engineering/technical, cost and
environmental considerations. The approach usually is to develop
initial concepts based primarily on economic and technical/engi-
neering considerations and then screen these in terms of their en-
vironmental suitability. The idea is to identify potential fatal flaws in
the proposed wastewater discharge infrastructure development op-
tions. The studies undertaken during this conceptualization phase
are essentially desktop and are likely to comprise:

- Development of engineering concepts (e.g. engineering constraints
determining site selection, etc.) which also typically includes eco-
nomic considerations;

« Environmental screening (which typically includes socio-economic
considerations) for potential fatal flaws.

It is important that the environmental screening process is well

documented as this is likely to form an important part of the doc-

umentation required as proof of due diligence in the EIA process.

The scope and costs associated with this initial phase can be quite
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variable depending on the regional context, the nature of the dis-
charge, the range of wastewater management options that are con-
sidered, sensitivity of the proposed development to cost and the
required completion timelines, etc. The ultimate goal of this phase
is to develop a limited range of potentially viable options to take
forward into the feasibility phase.

Feasibility phase

Part of the feasibility phase is the engineering pre-feasibility study
that typically includes consideration of a number of possible sites
and a level of engineering design that takes local site conditions
into account. The pre-feasibility study, upon its conclusion, should
provide the project proponent with confidence that the proposed
conceptual designs (outfall location and type) indeed are feasible
and that the cost and effort of proceeding to a more detailed feasi-
bility study is justified.

It is at the conclusion of the pre-feasibility study that the costly
field measurement programmes typically are commissioned as this
allows for a sufficient duration of environmental data to be collected
for use in the feasibility assessment study (which often is completed
on a less than ideal data set). The requisite one year of environmen-
tal measurements typically only becomes available in time for the
completion of the EIA specialist assessments and detailed engineer-
ing design undertaken during the Detailed Assessment phase. These
data also are required for the planning and design of the construc-
tion methods/procedures and the scheduling of construction activi-
ties. However for “greenfield” sites where little or no such data exists,
such field measurement programmes may need to be started earlier
under the understanding that there exists a risk that such data may
prove to be insufficiently representative of the site that is ultimately
selected and thus require the execution of a supplementary meas-
urement programme that, in turn, may lead to project delays.

The conclusion of the pre-feasibility study is intended to provide
a project description that is sufficiently detailed to inform an initial
informal scoping exercise (with specifically identified 1&AP’s) and
which can be used for environmental design purposes (or directly in
EIA Scoping process or specialist studies should the requirement for
environmental optimization be limited).

A more detailed Feasibility Study typically follows the initial pre-
feasibility study. It is at this stage that the environmental design as-
pects of the project typically are optimized. With the changes in the
EIA regulations and the presently limited time allowed for the EIA
process, it has now become critical that significant effort is under-
taken during the detailed feasibility phase to optimize the design
(environmentally and otherwise) of the proposed effluent discharge
infrastructure. This should lead to a“stable” project description com-
prising a limited, but environmentally optimized, number of options
that can be taken forward into the EIA process (or any similar CWDP
assessment process should for some reason a full EIA process not be
required). The detailed feasibility assessment requires that detailed
water quality (and where relevant sediment quality) near- and far-
field modelling be undertaken at this stage. This provides the itera-
tive feedbacks that allow for the optimization of the engineering de-
sign. This modelling can be included as a specialist study in the EIA
or can be considered to constitute an engineering/environmental
design study that informs the EIA specialist assessments studies (e.g.
ecological & health assessments).

Upon conclusion of the detailed Feasibility Study it should be
clear to the project proponent as to whether it is justified both to
initiate a CWDP application process and proceed with a formal EIA
process. The extent of the preliminary engineering design under-
taken in the Feasibility Study will depend quite strongly on specific
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circumstances (nature of the outfall, effluent risk profile, client re-

quirements, etc.) as it will need to be sufficient to confirm the fea-

sibility of the proposed discharge infrastructure development. Sub-
stantive study components initiated and/or completed in this phase
include the following:

« A measurement campaign to obtain environmental measurements
(wind, wave, current water level, stratification) in support of engi-
neering design and environmental impact assessments;

« Measurement of existing water, sediment and ecological status (i.e.
the development of environmental baselines for predicting/assess-
ing potential environmental impacts prior to project approval and
impact assessment and monitoring during construction phase as
well as during the life-time of the system);
Geophysical and geotechnical studies informing the Feasibility
Study where these offshore and inshore investigations are used to
confirm the suitability of the selected pipeline route, type of back-
fill to be used, the structural design and the detailed planning of
the construction methods and procedures. It is helpful if the hydro-
graphic (bathymetry), seismic and side-scan surveys are undertak-
en as early as possible, however typically these studies only com-
mence once the pre-feasibility studies have been completed and
the project considered likely to be viable. Furthermore it is often
very expensive to perform offshore geotechnical studies (as large
marine plant is required) meaning that at this stage of the effluent
discharge infrastructure development process, offshore geotechni-
cal information often is inferred from land-based data.

While the engineering feasibility assessment undertaken during

the Feasibility Phase is expected to be fairly detailed (i.e. includes

engineering design of the outfall and an assessment of its environ-
mental performance), the environmental aspects of the proposed
project are only comprehensively addressed in the CWDP/EIA pro-
cess undertaken during the Detailed Assessment phase. Historically

a large portion of the more detailed engineering and environmental

optimization has occurred at the same time as the execution of the

EIA process (which was often of an extended duration). However as

noted earlier, with the changes in the EIA regulations and the result-

ant limited time allowed for completion of the EIA process, it has
now become critical that significant effort is undertaken during the

Feasibility Phase (i.e. the detailed feasibility study) to optimize the

engineering and environmental design of the proposed effluent dis-

charge infrastructure and, in doing so, limit the number of options
to be considered in the EIA.

Detailed assessment phase

The detailed assessment phase commences with the initiation of
the CWDP and EIA application processes. The EIA commences with a
formal Scoping process that includes a public participation exercise
to ensure that all potential environmental issues have been iden-
tified. While there exists a possibility that new environmental con-
cerns may be identified during this formal EIA scoping process, this
is considered unlikely provided that there have been appropriate
environmental inputs into the feasibility investigations and earlier
screening studies. The risk of discovering such “new” environmental
concerns at this stage can be significantly reduced by undertaking
an early (informal) consultation with specific identified I&AP’s during
the Project Conceptualisation or Feasibility phases.

The EIA is expected to include a range of specialist studies, in ad-
dition to the near- and far-field modelling studies which typically
would have been completed during the Feasibility Study. These
EIA specialist studies together with a draft Environmental Monitor-
ing Plan (EMP), after further public consultation, are submitted for
environmental authorization. Should the potential environmental
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impacts be considered acceptable an EA will be issued that provides
environmental authorization for the development. This decision may
be subject to Appeal which would need to be resolved before the
issuing of a final EA. The EA may stipulate mitigation measures or
changes that would need to be incorporated into the final engineer-
ing design and construction plan, with any associated EMP being
modified accordingly. Only once all Appeal processes have been re-
solved, the EMP finalized and a final EA issued, will the final CWDP
assessment process commence. In principle, if there is good ongo-
ing consultation with DEA, the finalization of the CWDP process
could be quite short (~2 months) but could in principle take up to
7 months to complete (see Figure 4) after all requisite information
becomes available.

The stage at which the detailed engineering design is commenced
can be as early as mid-way through the EIA process, however there
is the risk of fairly costly detailed engineering design being under-
taken on a project that ultimately may not receive environmental
authorization. More typical is the commencement of detailed engi-
neering design after a final EA has been received after finalization of
any Appeal process.

While at this stage the CWDP remains to be issued, the risk of not
receiving a full environmental authorisation (EA and the CWDP) is
considered minimal. In principle the preparations of contract docu-
mentation and execution of the tender process can commence im-
mediate after the detailed engineering design is complete, however
prudence would suggest that this be commenced only once the
CWDP has been received or after there have been communica-
tion that there seem to be no impediments to the issuing of the
requisite CWDP.

Implementation phase

The implementation phase comprises all construction and commis-
sioning activities. Included in this phase is all required EMP monitor-
ing during construction activities.

Operational phase

During the Operational Phase monitoring will need to be under-

taken as per the CWDP (or equivalent) requirements. Typically such

monitoring will include:

- Compliance (source) monitoring to determine the effectiveness of

management strategies and actions to ensure compliance with li-

cense conditions, e.g. monitoring at source the limits set for the

volume and composition of the wastewater;

System performance monitoring to ensure performance in accord-

ance with the design criteria (e.g. hydraulic performance of the dis-

charge system). This typically this would include:

- physical inspections to check pipeline stability, potential damage
and operational efficiency of diffusers and ports, and

- hydraulic inspections and relevant environmental measurements
to determine/confirm pipeline performance. This should be un-
dertaken after commissioning and at any stage in the lifetime of
the pipeline when there are substantial changes to effluent quan-
tity or composition;

Environmental monitoring to determine the trends and status

of changes in the receiving marine environment, in terms of the

health of important ecosystems and designated beneficial uses.

The environmental monitoring typically will require the setting up

of a monitoring baseline prior to commencement of the monitoring

activities. This may require that additional measurements be made

prior to the commissioning of the outfall and commencement of

monitoring activities. This environmental monitoring will be subject

to on-going audit by the DEA.
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KEY RISK FACTORS LEADING TO POTENTIAL

PROJECT DELAYS

The key risk factors associated with project delays are i) the need to

revisit studies or decisions due to deficiencies in these studies and/or

associated decision-making, and ii) poor information flows whereby
required information is not available timeously for inclusion into stud-
ies and/or for decision-making. Specific risk factors include:

« A lack of engagement during policy development and associated
legislation and regulations which could result in unnecessarily re-
strictive constraints on wastewater infrastructure development
options (e.g. proposed restrictions on smaller desalination, maricul-
ture and secondary treated sewage effluent discharges);

-Inadequate documentation of particularly the environmental
screening processes, resulting in a challenge of the sufficiency of
the range of options assessed during the EIA process;
Inadequate scoping of potential environmental issues in the early
conceptualization phases leading to potential re-design and re-
assessment requirements for issues assumed to have been resolved
during the earlier project phases. Should such requirements only be
identified during the EIA process, this can result in substantial risks
to both the timeous completion of the EIA process and to the overall
project timelines;

A lack of sufficient environmental data (wind, waves, current) and

geophysical and geotechnical data at the time required for engi-

neering design and environmental assessment activities. This in-
cludes the lack timeous development of appropriate environmental

baselines for the EIA specialist assessments. This could result in a

lack of rigour in the engineering design and/or EIA specialist assess-

ments that ultimately could lead to environmental authorisations
being refused or an Appeal of the initial EA received. The project

delays associated with such events are substantial and constitute a

major project risk.

In summary, the above risks often are a consequence of poor infor-

mation flows related to:

« insufficient understanding of the context within which the develop-
ment is occurring (e.g. policy and legislative requirements),

- inadequate early scoping of environmental issues,

- inadequate inclusion of these issues in early screening studies and
engineering design,

- insufficient environmental data being available at the time that de-
cisions need to be made and

« inadequate consultation with the regulatory authorities during the
project execution.

Key to addressing the risks related to potential re-design and re-as-

sessment requirements that could lead to substantive project delays

or even environmental authorisations being refused are:

- early and accurate identification of potential environmental issues,

-timeous commencement of environmental measurement pro-
grammes (including geophysical and geotechnical surveys) and

« the use of appropriately rigorous and detailed assessment tech-
niques. Furthermore, the use of recently improved assessment
techniques (e.g. related to assessment of effluent dispersion in
surf-zones) and novel construction techniques such as directional
drilling provides a significantly improved capacity to deal with
specific engineering challenges and potential environmental con-
straints that may arise during such projects.

Perhaps the most significant observation to be made is that restric-
tion on the duration of the EIA process resulting from recent changes
to EIA policy and legislation, requires that a more rigorous screen-
ing, assessment and both engineering and environmental design
of development options occurs, prior to the commencement of the
EIA process.
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ABSTRACT
here are many countries around the world where intermittent
supply is a way of life and residents often have to deal with a
water supply which is only pressurised an hour per day or even
an hour per week. Such intermittent water supplies cause huge prob-
lems in the long term viability of the water reticulation systems and
pose significant health risks.

Here in South Africa, the issue of reducing water losses from mu-
nicipal water supply systems is becoming a serious problem through-
out the country, particularly in view of the current drought situation
which is aggravating an already difficult balance between supply and
demand. Municipalities throughout the country are being asked to
cut their water usage but many of them have neither the expertise nor
the funds to implement the appropriate interventions with the result
that little progress is being made.

It has become clear that some water suppliers are resorting to the
introduction of intermittent supply as a measure to reduce losses and
normal water consumption. In some instances, there is clearly no al-
ternative due to the fact that the supply reservoirs are at or near emp-
ty. In other cases, the practice of intermittent supply is being used as
a quick and simple measure to reduce water losses.

This paper highlights the implications of intermittent supply and the
fact that it can be introduced in a matter of hours but the damage
caused to the reticulation system may take years to resolve. The paper
shows that although some savings can initially be achieved through
the introduction of intermittent water supply, in the long-term, such
measures will often result in higher water use.

INTRODUCTION

Potable drinking water is becoming one of the most important is-
sues in the 21st century. Growing world population, global warm-
ing, improved living standards in many areas and land use changes
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are among the many factors which exacerbate the impacts of the
normal flood and drought events. Climate change is often high-
lighted as the key factor behind all droughts and floods which of-
ten appear more severe than any previously recorded events. While
the cause of the more extreme events is often up for some debate,
the fact remains that both floods and droughts are becoming more
severe and causing huge stress on many regions throughout the
world. The situation is unlikely to improve in the foreseeable future
and may well deteriorate with the result that water supply manag-
ers and other government officials must prepare for more extreme
events in future and ensure that the available resources are being
used efficiently.

When considering potable water supply, South Africa has many dif-
ferent problem issues to deal with. By global standards, the country
has relatively efficient reticulation systems in most of the metros and
large municipalities where tap water is generally safe to drink and wa-
ter is generally supplied at normal first world pressures 24 hours a day.
While this is often taken for granted in many parts of South Africa, it
is unusual in most parts of the developing world. In many of the rural
areas in South Africa, safe drinking water cannot be taken for granted
and such areas regularly experience severe supply problems during
times of drought. Such local water supply schemes are extremely
vulnerable to drought events due to the fact that they often rely on
run-of-river flow or groundwater for their water supply. Such small
local schemes lack the assurance of supply provided by the large in-
tegrated water supply systems used to supply the urban areas where
reservoirs are often linked to each other across provincial boundaries
to provide a reliable supply that can withstand droughts of 5 or even
10 years in duration. In effect, rural water supply schemes will tend
to experience regular but shorter drought events while the large in-
terbasin schemes will experience less frequent but potentially much
longer drought events.

The above points are well illustrated by some facts and figures which
were recently presented by the Department of Water and Sanitation
(DWS, 2016) to highlight the water situation in the Vaal River System
which supplies the main industrial heartland of South Africa includ-
ing the whole of Gauteng, many mines, power stations, large indus-
tries etc. Figure 1 provides a graph showing the percentage storage
in the major reservoirs which supply the Vaal River System (based on
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