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1 BACKGROUND 
Sequana has been engaged to review the Sydney Desalination Plant (SDP) Capital Works Model, the asset 
replacement and Schedule 9 renewals forecast underpinning SDP's 2027–32 pricing submission to IPART. Sequana 
previously supported SDP in reviewing aspects of its asset management practices, asset valuation approach and 
long-term renewals planning. This review independently tests the model's outputs, replacement values, service 
lives, overhaul allowances, the utilisation-based life-adjustment approach, and deliverability, against external 
benchmarks and good asset management practice. 

The model issued to Sequana comprises 3,046 Schedule 9 asset lines with an aggregate replacement value of 
$807.2 million at the model's cost bases, or $839.6 million when escalated to $FY27 by CPI. Of these, 2,738 lines 
carry a replacement value and 308 are nil-value placeholders. Sequana has been engaged by SDP to address three 
questions: 

• whether the methodology and outputs are sound and consistent with asset-management and valuation 
practice for comparable desalination assets; 

• whether the asset life, spread, and overhaul / service approaches (including the utilisation-based life-
adjustment) are appropriate; and 

• whether the resulting renewals program is deliverable. 

This review was undertaken on the SDP Capital Works Model (260710 SDP Capital Works Model), issued to 
Sequana on 15 July 2026, together with the supporting asset strategies and the Schedule 9 determination listed at 
Appendix A. All figures reported here are drawn from that version, generated on the case 3 utilisation setting 
(approximately 50 per cent operational capacity). SDP has continued to develop the model since it was issued for 
review, and SDP has advised Sequana of minor refinements. One example is an update to the escalation factor 
carried in the model for movement in the Consumer Price Index (CPI). These have not been incorporated into the 
figures presented in this report. The review has deliberately been left as an independent, point-in-time 
assessment of the version examined, so that the findings can be read against a fixed and identifiable model. The 
matters raised in Section 8 are directed at the methodology and its supporting evidence rather than at particular 
output values, and none of the subsequent refinements notified to Sequana alters the conclusions in Section 7. 

Sequana has previously supported SDP in asset valuation approach and long-term renewals planning. That work is 
described here so the basis of this review is transparent. Sequana did not build the Capital Works Model, populate 
its asset register, or prepare the Schedule 9 determination; each of these was produced by SDP (drawing on input 
from its Operator where required). This review has tested those outputs against external reference points 
including benchmarked replacement costs, lives and maintenance frequencies from comparable desalination and 
major water-treatment plants, current cost curves by size and material, and standard lifecycle assumptions for 
major water assets. Where the review has not been able to test an input independently, this is stated in the 
relevant section. 

This report is structured as follows: the review approach (Section 2); the assessment of the model's methodology 
and assumptions, covering the capital boundary, replacement values, asset life, spread, overhaul and 
maintenance, and escalation (Section 3); the category level assessment of the asset groups (Section 4); the 
deliverability of the resulting capital program (Section 5); observations of good practice (Section 6); and the 
conclusion and recommendations (Section 7 and Section 8). 
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1.1 REGULATORY AND OPERATING CONTEXT 
SDP is a price regulated bulk water supplier preparing its pricing submission to IPART for the 2027–32 period. 
Under IPART's 3Cs framework (Customers, Costs and Credibility) SDP must demonstrate that proposed 
expenditure is prudent and efficient and is supported by credible evidence, with particular emphasis on 
transparency, traceability and the justification of forecasts. 

SDP's operating context has also changed materially. Since 1 July 2023 the Plant has operated on a flexible full-
time basis, with production requests issued by Sydney Water under the Water Supply Agreement. This influences 
capital planning: changing outage flexibility, access windows and the rate at which asset life is consumed, and it 
potentially impacts the practical deliverability of a renewals program. An asset base previously renewed around 
long idle periods must now be renewed around near continuous production. 

Three systems provide input to the forecast: 

• VAMS, the Operator's asset management system, holding the engineering asset register of approximately 
27,400 line items, with asset replacement values, tags, hierarchy and condition data. 

• Sinapse, lifecycle cost modelling software that utilises VAMS data to generate long-term capital forecasts on a 
risk-based framework. 

• The Fixed Asset Register (FAR), SDP's financial reporting structure of approximately 1,000 line items, on which 
capital expenditure is ultimately recognised and reported. 

These systems provide the inputs to a consolidated capital renewals program. 

1.2 WHY THE MODEL WAS REBASED 
The values in the legacy forecasts were built largely on procurement-only (equipment) costs. Equipment cost 
alone does not capture the full cost of delivering a renewal project on a live, access-constrained site: planning, 
project management, installation, commissioning and owner's costs. Rebasing the values to a total delivered cost 
basis provides more realistic and transparent costs to maintain and renew the Plant. The Capital Works Model 
under review is the result of that rebasing. 

2 REVIEW APPROACH 
This review builds on an established understanding of SDP's asset base, asset management principles, valuations 
and renewals planning. The model was tested against three reference points: 

• Benchmarking, replacement costs, lives and maintenance frequencies from comparable desalination and 
major water-treatment plants. 

• Comparative analysis, current asset pricing and cost curves by size and material, used to interpolate where 
direct benchmarks were unavailable. 

• Standard lifecycle assumptions for major water assets. 

The review covered the model's methodology (cost composition, life, spread, maintenance and escalation), the 
capital boundary, the asset specific strategies, and deliverability. The aim of the review is to test how the model 
has been built and confirm it reasonably estimates the capital expenditure required for the ongoing operation of 
the Plant in compliance with its obligations and what would be typical forecast capital investment for a large-scale 
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lived decisions (asset life of 25 to 100 years) and should reflect the utilisation the assets will experience across 
their lives, not a single low-production year. Anchoring the forecast to today's low production would extend 
modelled lives further and understate the renewals the Plant will require as utilisation rises toward its operating 
role; case 3 instead sits above SDP's adopted five-year demand forecast (~37.6 GL/year), providing a reasonable 
prudent margin without over-provisioning a full twelve-train (100%) assumption would imply. At this setting a 25-
year asset is modelled at 27 years and a 50-year asset at 55, and full twelve-train operation remains available in 
the model and can be selected if and when higher utilisation is required, at which point the adjustment shortens 
asset lives accordingly. The adjustment is applied selectively through a per-asset flag, and asset classes whose 
deterioration is not duty-driven (buildings, tunnels, energy recovery devices and power distribution) have been 
excluded from this adjustment, consistent with the treatment of passive assets such as pipework, where corrosion 
and age rather than utilisation govern replacement. This is in line with good practice. 

3.3.2 SPREAD 

Replacement events are spread over class specific periods, from one year for discrete equipment such as the 
energy recovery devices and membranes, to ten years for civil and plant wide renewals (Table 2). This produces a 
realistic annual profile and builds in the time needed for outage and access planning, which is the binding 
constraint on delivery at SDP. Noting the energy recovery devices is worth reconciling if there is a staged upgrade 
replacement (Section 4.3). 

3.3.3 OVERHAUL AND MAINTENANCE 

Maintenance is carried as explicit cost streams rather than a percentage of replacement value. Around 580 assets 
carry a periodic-maintenance cost that recurs on a set cycle (every four to thirty years), mainly membrane 
housing, filters, buildings, pumps, tanks, power and concrete. Each activity flows into the forecast in the year it 
falls due which makes the treatment transparent and defensible. 

3.3.4 ESCALATION 

Replacement values are escalated to $FY27 by CPI (a factor of 1.0399 from a 2025 base, with 2027 as the 
reference year). This was verified on sampled assets; the basis and reference year should be stated in the 
submission. 

3.4 SUMMARY OF APPROACH AND ASSESSMENT 
Drawing the elements together, the assessment of the model's approach and outputs is set out below. Each 
element carries a confidence rating, and the same ratings are applied to the asset categories in Section 4.6. 

The rating reflects two aspects tested in this review: whether the modelled basis is consistent with SDP's asset 
strategies and its obligations for the Plant, and whether the resulting value sits in line with observed benchmarks. 

• Green: the method follows SDP's strategy and the value sits within the expected range. 
• Amber: the basis was tested, and the value is reasonable for this submission. The element would be 

sharpened by further asset work, such as an updated valuation, a condition assessment, alignment with a 
strategy still being delivered, or breaking a consolidated line into its principal components, as noted 
against the relevant categories. 

• Red: the basis was not sound, and the model would need to change before the number could be relied on. 
No element has been categorised as Red. 

TABLE 3 SUMMARY ASSESSMENT, METHODOLOGY AND APPROACH 
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feasible because the outage would prevent SDP meeting its Sydney Water obligations; progressive, staged 
replacement is therefore a requirement. 

SDP's strategy is built on measured condition rather than elapsed time. SDP carried out an investigation of the 
potential drivers for membrane replacement, testing each recognised driver against operating data. Feed 
pressure, differential pressure, salt passage, boron rejection, bromide passage, membrane autopsy results and the 
net cost of water were each examined separately. Of these, salt passage was found to be the only active 
replacement driver. An explicit acceptable-risk position was set (high/low book-ends with an adopted value 
between), a 25-year discounted lifecycle model was built on contractually guaranteed element pricing (fixed for 25 
years, escalated by the US PPI), and seven options were tested. Train-by-train replacement proved materially 
cheaper than element-by-element, and replacing on measured performance cheaper again than holding to the 
design average life. The adoption of this strategy in the RO replacement program is scheduled to begin in FY28/29 
and works through the trains over four years, with a second wave from FY36/37, holding the availability impact to 
about two per cent and maintaining an average membrane life of around ten to eleven years. 

This approach is notable for a couple of reasons. The customer position was set first: Sydney Water's bulk-water 
volumes under the IPART determination (44 GL/y in 2026/27, then 36 GL/y to 2031) give a five-year average of 
37.6 GL/y, and the deferral rests on that basis rather than assumption. Second, the warranty was renegotiated 
rather than serviced: the 96-month performance warranty (renegotiated in 2019 to a four- and six-year warranted 
life) expired in June 2026, and maintaining it would have required replacing roughly 43% of first-pass and 14% of 
second-pass elements by that date, expenditure to preserve a warranty rather than performance, given the 
membranes had not reached end of life. 

In the model, the membrane elements sit in an RO Membranes group ($29.2 million, 20 lines) on a 10-year 
replacement cycle, due 2035–41, with the racks in a separate Membrane Housing group ($45.4 million, 25-year 
life, periodic maintenance every 15 years, due 2033–35). 

4.3 ENERGY RECOVERY DEVICES 
SDP has also adopted a new strategy for the first-pass energy recovery devices, developed on the same integrated 
lifecycle basis as the membranes. Thirteen dual work exchanger devices (DWEER) serve the first-pass trains and 
are integral to production, energy consumption, water quality and operating cost. Two drivers support renewal, 
neither of which is financial. 

• The first is safety: DWEER is a reciprocating piston device that has significant cyclic forces (i.e., the frame and 
the adjacent pipework), the risk is currently managed by restricting access, which in turn makes the units 
harder to operate, inspect and maintain. 

• The second is obsolescence: the technology is being retired across the industry, the OEM no longer stocks 
spare parts, and some lead times now approach a year, so the exposure is concentrated, and several 
unexpected breakdowns could cut plant capacity for months. 

The strategy tested sixteen scenarios across refurbishment, upgrade and retrofit, and their timing, over a 25-year 
lifecycle model that also carries first-pass membrane replacement and RO-train inlet-valve energy loss so the three 
are assessed together. Retaining the DWEER units emerged as the highest-cost option and would take the 
availability impact well beyond the 5% allowance; upgrading leaves it only marginally within the limit and 
addresses neither the safety nor the obsolescence exposure. The recommendation is therefore to retrofit the 
units with rotary pressure exchangers before end of life, continuing five-yearly refurbishment of those still in 
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6 OBSERVATIONS OF GOOD PRACTICE 
Beyond confirming the robustness of the model, the review identified several features that represent good 
practice in desalination plant asset management and capital planning. These are summarised below: 

✔ Total delivered-cost basis. Every asset is valued on its full delivered cost, labour and installation, project 
management, operator's margin and owner's costs, not procurement alone. 

✔ A considered and risk-based approach to membrane-replacement program. Membranes are among 
the Plant's largest lifetime capital items (a full set is in the order of $50 million). SDP set the customer 
position first, through the Customer Advisory Panel with Sydney Water, then tested condition against it, 
finding salt passage the only active driver and a life of around ten to eleven years. Rather than service 
the expired warranty (which implied replacing roughly 43% of first-pass elements by June 2026), SDP 
renegotiated it, deferring the program to FY28/29, avoiding premature replacement, and preserving a 
guaranteed 25-year element price. 

✔ A well-defined capital boundary. The Schedule 9 determination brought under two per cent of 
proposed lines into capital, each with a recorded decision and reason. 

✔ Parent–child consistency. Large assets are made up of smaller components (example: a pump, the 
"parent", has a motor, seals and a baseplate, its "children"). The determination keeps the two aligned; if 
the parent is treated as day-to-day maintenance, its components are too; if the parent is a capital 
renewal, its components are funded on that basis. This avoids the common error of a small component 
being capitalised on its own while the larger asset it belongs to is not (or the reverse), which would 
distort the forecast. The record shows the rule applied in both directions consistently. 

✔ Explicit maintenance streams. Maintenance is modelled as discrete frequency-and-cost streams, with 
intervals drawn from OEM-recommended servicing schedules and the Plant's maintenance history, 
rather than applied as a flat percentage of replacement value. This links forecast maintenance 
expenditure to the actual servicing regime of each asset group and makes the underlying assumptions 
visible and testable. 

✔ A forward-looking utilisation approach. Asset life is aligned to operating duty, applied selectively rather 
than uniformly. 
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7 CONCLUSION 
Based on the model version described in Section 1 and the evidence provided to Sequana, is that SDP's approach 
to forecasting capital expenditure is robust and rests on reasonable assumptions. 

Replacement values are built on a total delivered-cost basis and sit in line with comparable plants. Asset lives, 
spreads and maintenance are set by asset class and drawn from the original design specifications, OEM servicing 
schedules and the Plant's own operating history. The capital boundary is applied line by line, with a recorded 
decision and reason for each. On that basis the model reasonably estimates the capital expenditure required to 
operate the Plant in accordance with its obligations. 

Benchmarks and comparative cost curves were used to sense-check individual values rather than as a test of 
acceptability, and where a value sits outside the expected range, this has been stated with reasons. 

A number of improvements have been identified which are covered in Section 8. These recommendations do not 
alter the conclusion on the forecast for the coming determination period and would strengthen traceability and 
confidence in later periods. 

8 RECOMMENDATIONS 
Sequana recommends the following improvements which could be implemented to further improve SDP's long-
term capital renewals forecasting: 

• Deliverability uplift planning: SDP is recommended to consider a detailed deliverability planning review 
(building on the base provided in this document), and define priorities, resourcing pathways and capability 
assessment. A staged uplift is recommended, building from initial scoping through to the 2037 peak. Starting 
early gives SDP time to recruit and develop delivery capability before the higher investment periods. 

• Buildings & structures: these categories may benefit from more granularity in categorisation (i.e., 
disaggregate the consolidated RO Building ($36.4M) into its principal systems including structure, roofing, 
cladding, HVAC, cranes, services). With 85% of the group's value in one line, this is the single most valuable 
improvement to forecast confidence. 

• Tunnels: the two seawater intake tunnels (combined replacement value of approximately $152 million) 
represent long life, low intervention infrastructure whose forecast renewal profile warrants further validation. 
It is recommended that the current 50-year assumed asset life be confirmed against contemporary industry 
benchmarks, condition expectations and international tunnel asset management practice. In parallel, 
consideration could be given to the current placeholder renewal allowance transitioning to a benchmarked 
valuation methodology that better reflects the long service life, low deterioration rate and practical renewal 
strategy for these assets. 

• Energy recovery devices: for several years (especially between 2029–2032) the Plant will operate refurbished 
DWEER units alongside newly installed pressure exchangers, and the two technologies differ in hydraulic and 
control behaviour. It is recommended that SDP develop and document a transition strategy covering the 
operating regime for the mixed plant, the interface and control philosophy, and the condition monitoring and 
maintenance of the retained DWEERs through to their retrofit date. 

• Static concrete assets: the large reinforced concrete storage tanks are substantial structural assets with 
performance characteristics more closely aligned to other long life civil infrastructure than conventional 
mechanical plant. Treating these assets consistently with the buildings and civil asset group would improve 
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the uniformity of the forecast methodology by recognising their long design life, relatively low intervention 
requirements and periodic inspection-based maintenance regime. 

Additional to the recommendations above, there is an opportunity to refine a few smaller items noted elsewhere 
in this document, such as applying a periodic maintenance stream to the pipework group, differentiating seawater 
and potable valve service (asset lives and ARVs) within the valve group, and reviewing coverage of "soft" electrical, 
control and software assets (under 2% of the base) so this pool is neither under- nor over-represented. These 
would add granularity but are not expected to have a material valuation impact. 

  








