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Independent Audit of South East Water’s Demand Forecasting Model for WRMP19  
Report on Findings and Recommendations - October 2017 
 
Dr. Colin Fenn, Hydro-Logic Services (International) Ltd.   
 
 
 
This document reports the findings of my independent review of the new demand forecasting model 
developed by South East Water (SEW) for purposes of forecasting demand across the Company for 
its 2019 Water Resources Management Plan (WRMP19), and thereafter.  The new model was 
developed by Richard Critchley, of Waterforte Consulting, working under contract to SEW. 
 
The purpose of my review was to provide independent expert assurance to SEW as to the suitability 
and reliability of the new demand forecasting model, at demand component and total demand level, 
from individual water resource zone (RZ) scale to company scale. 
 
My credentials to act as an independent reviewer/auditor in this matter are included in the 
curriculum vitae provided as Appendix A to this report.  I have over 25 years practical experience in 
the development, use and assessment of water demand forecasting models in the UK water 
industry, for various companies and regulators, and I have provided expert review and expert 
witness services in water supply-demand balance matters over all six of the quinquennial planning 
periods since privatisation of the sector in 1989, including at public inquiries.  I edited SEW’s 2009 
Water Resources Plan, and I acted as an expert witness on demand matters on behalf of SEW at the 
2010 public inquiry into the Company’s plan.  I also advised SEW in the early stages of the 
development of its demand forecast for WRMP14 (2014/15 to 2039/45). 
 
The scope of my work here included review and analysis of:  

 the nature and operation of the new (2017) demand forecasting model; 

 overview accounts of the methodology it applies, and of the demand forecasting process 
followed more generally by SEW;  

and to a lesser extent linked to appraisal of the forecasting model as opposed to appraisal of 
forecasts from it, review of:    

 preliminary reports on the derivation of baseline dWRMP19 demand forecasts prepared by 
SEW to date, prior to the submission of its draft WRMP to Defra in December 2017, and 
subsequent public consultation in early 2018.   

 
My review was undertaken in October 2017, to a defined timescale (5 days input) and timetable (for 
completion by the end of October 2017), on provision of the new demand forecast model, and draft 
versions of SEW’s dWRMP19 Supporting Appendix 4, ‘Demand Forecast - How much water is 
needed?’, and its four sub-appendices.1  I examined the model and the documentation 
independently, and met with Richard Critchley and Lee Dance (SEW’s Water Resources Manager) at 
a model and document review workshop held on 19th October 2017, at SEW’s offices in 
Farnborough.  This report, written subsequently, records my findings, and summarises my opinions 
on the suitability and reliability of SEW’s demand forecasting methodology and model.  A list of the 
materials covered by my review is given as Table 1 of this report. 

                                                 
1 These are listed in Table 1. 
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Summary of Findings and Opinion  
 
SEW’s 2017 demand forecasting model is a multi-tab spreadsheet that produces annual component-
based forecasts of household consumption, non-household consumption and leakage (and the sub-
components thereof) for each of SEW’s eight individual water resource zones (RZs), and for the 
Company as a whole. It produces annual average (AA) and critical period (CP) duration values for 
each year, under Normal Year (NY) and Dry Year (DY) weather scenarios, as required, over the 
planning period from 2019/20 to 2044/45 (and beyond then, in fact, to as far out as 2079/80).    The 
Baseline Demand Forecast takes account of the impacts of existing demand management policies 
and programmes, and climate change impacts.  The Final Planning Forecast (not yet completed, and 
not part of this review) will take account of such new demand-side measures as may be selected for 
inclusion in the Company’s Final Plan for the 2019/20 to 2044/45 period.  
 
In my opinion, the new (2017) model uses approaches, data and methods (including micro-
component analyses) that comply with the requirements and best practice standards specified by 
government, regulators and industry bodies (per the references listed in Section 12 of the 
Company’s dWRMP19 Supporting Appendix 4, which are copied as Table 2 of this report).  That 
Appendix 4 explains the process through which the Company has developed its (so far, baseline) 
demand forecast for WRMP19.  The new (2017) demand forecasting model holds the corresponding 
base data, mathematical rules and scenario control parameters that enable component-based 
demand forecasts for specified combinations of data, rules and scenarios to be computed in what I 
regard to be a transparent, effective and reliable manner. 
 
Specific comments and recommendations arising from my review of the forecasting model and the 
Appendix 4 report are provided in Appendices 1 and 2 below.  I found plenty of reasons to commend 
the work that has been done to produce a solid, effective and reliable demand forecasting model, 
and nothing of concern in the model or in the demand report.  My comments and recommendations 
are accordingly positive.  In summary, I found SEW’s new demand forecasting model to be:  

 

 compliant with all relevant advice and guidelines; 
 

 comprehensive, transparent and well-constructed; 
 

 well-controlled, in respect of date, value and version reporting of the data, methods and 
parameters used in a particular analysis, and well-validated, in respect of the use of limit-
checking and error-checking tools built into the modelling system;   
 

 easy to use, in terms of the step-by-step (page by page) process of developing a forecast for 
a given purpose, for a defined set of scenarios, using a specified set of data; 
 

 flexible, in terms of the facilities it provides for producing, examining and using the results of 
a particular demand analysis, not just for that sole purpose but for a range of business-wide 
applications (including for demand-side options appraisals, for revenue and tariff analysis 
purposes, and for target headroom determinations, for example). 

 
In brief: 
(1) I consider the Company’s new (2017) demand forecasting model to be exemplary in design 

and operation;  
and  

(2) I consider the draft version of the Company’s dWRMP19 Appendix 4 - which explains the 
process through which demand forecasts for water supply-demand planning and related 
purposes are developed - to be admirably clear and thorough.    
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Table 1:  List of materials reviewed 
 
South East Water’s ‘new’ 2017 demand forecasting model 
 
Wholesale Demand Forecast Model v1.7 171012.xlsx 
 
Draft reports prepared by South East Water 
 
Demand Forecast – How much water is needed?  dWRMP19 Supporting Appendix 4, 61 pp. 
 
Population, Household, Property and Occupancy Forecasts for WRMP19 (March 2017), dWRMP19 
Supporting Appendix 4A, (March 2017), 26pp. 
 
WRMP19 Derivation of micro-component values for household per capita consumption forecasting 
(10 August 2017), dWRMP19 Supporting Appendix 4B, 59pp. 
 
WRMP19 Household consumption forecasting (August 2017), dWRMP19 Supporting Appendix 4C 
(24 August 2017), 34pp. 
 
Water Resources Management Plan 2019 Non Household Demand (4 October 2017), dWRMP19 
Supporting Appendix 4D, 64pp. 
 
Leakage. dWRMP19 Supporting Appendix 4E, (1 December 2017), 21 pp 
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Table 2:  List of documents cited in South East Water’s Demand Forecast Report (Appendix 4)  
 
Defra (2016). Guiding principles for water resources planning 
 
Environment Agency and Natural Resources Wales (2017a). Water Resources Planning Guideline. 
 
Environment Agency (2017b). WRPG Supplementary information (revised April 2017): Estimating 
impacts of climate change on water supply 
 
Environment Agency (2017c). WRPG Supplementary information: Leakage in WRMPs 
 
Experian (2017). Population, Household, Property and Occupancy Forecasts for WRMP19. Report for 
South East Water 
 
H.M. Government (2017). The Water Resources Management Plan Direction (England) 2017 
Market Transformation Programme documents published between 2010 and 2012 and available at 
http://efficient-products.ghkint.eu/cms/index.html 
 
Met Office (2017). Extending the demand forecast service to support water resources management 
planning. Report for South East Water 
 
UKWIR/Environment Agency (1997). Forecasting water demand components – Best practice manual. 
Report 09/WR/07/01. https://www.ukwir.org/ 
 
UKWIR (2006). Peak demand forecasting. Report 06/WR/01/7. https://www.ukwir.org/ 
 
UKWIR/Environment Agency (2012). Customer behaviour and water use: A good practice manual 
and roadmap for household consumption forecasting. Report 12/CU/02/11. https://www.ukwir.org/ 
 
UKWIR/ Environment Agency (2013). Impact of Climate Change on Water Demand. Report 
13/CL/04/12. https://www.ukwir.org/ 
 
UKWIR/Environment Agency (2015). WRMP19 Methods - Household consumption forecasting. 
Report 15/WR/02/9. https://www.ukwir.org/ 
 
UKWIR/Environment Agency (2015). WRMP19 Methods – Population, household property and 
occupancy forecasting. Report 15/WR/02/8. https://www.ukwir.org/ 
 
UKWIR/Environment Agency (2016). WRMP19 Methods – Decision making process. Report 
16/WR/02/10. https://www.ukwir.org/ 
 
UKWIR/Environment Agency (2016). Integration of behavioural change into demand forecasting and 
water efficiency practices. Report 16/WR/01/15. https://www.ukwir.org/ 
 
UKWIR (2017). Consistency of Reporting Performance Measures: Reporting Guidance – Leakage. 
Report 17/RG/04/5. https://www.ukwir.org/ 
 
WRc (2012). Compendium of micro-component statistics for South East Water. Report CP499. 
Report for South East Water 
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Appendix 1:  
Summary and specific points arising from my review of South East Water’s 2017 demand 
forecasting system 
 
South East Water’s 2017 demand forecasting model is a spreadsheet-based demand forecasting tool 
that holds base data, scenario specifications and calculation rules, and which computes, tabulates 
and plots annual forecasts of demand therefrom from 2019/20 to 2044/45 (and in some cases to 
2079/80) for: 

 the individual components of demand, and by aggregation, Household Consumption, Non-
Household Consumption, Leakage and Total Demand;  
under: 

 Normal Year (NY), Dry Year (DY) weather conditions; and  

 Annual Average (AA) and Critical Period (CP)2 durations  
(and by combination for NYAA, DYAA and DYCP combinations);  
for: 

 the baseline planning scenario (including the continued operation of existing policies, 
measures and climate change impacts but excluding any demand-side schemes not yet 
planned and developed); and 

 the final planning scenario (including any new demand-side options selected via a balanced 
options appraisal process for inclusion in the final WRMP for 2020 to 2045). 

 
The demand forecasts prepared by water companies are expected to comply  with both the ‘guiding 
principles’ and the approaches and methods defined in the Water Resources Planning Guideline 
(WRPG) that is issued from time to time by the Department for the Environment, Food and Rural 
Affairs (Defra), the Environment Agency (EA) and the Water Regulatory Authority (Ofwat).3     The 
WRPG defines requirements and best practice standards for adoption by water companies in the 
preparation of their demand forecasts and supply-demand plans for maintaining security of supply.  
Section A of SEW’s Appendix 4 provides a completed checklist that evidences adherence to the 
various requirements of the WRPG in the preparation of the (baseline) demand forecast, and in the 
construction of the Company’s 2017 demand forecasting system.  My audit of the modelling 
spreadsheet enables me to confirm that the methods implemented in SEW’s 2017 demand 
forecasting system use data, apply practices, and build scenario demand forecasts in full compliance 
with the requirements of the WRPG.     
 
SEW’s new demand forecasting model has 48 separate sheets (tabs).  They are systematically 
arranged and colour-coded, according to purpose.  Comments and/or recommendations are made 
below, by exception.  
 

White tabs – these provide a contents and status record/history.   

 Tab White 2 (W2) provides a useful overview of the contents and purpose of all 48 tabs, and 
provides useful links to source data files.  Recommendation:  the links need to be kept up to 
date, in the event of any change of data sources, or data from those sources, to maintain 
auditability and reliability value.   

 Tab W3 depicts the structure of the spreadsheet, and the flow of information between them, as 
between data input and checking sheets (top row); data analysis sheets (second row); scenario 

                                                 
2 The Critical Period is that in which the supply-demand balance is likely to be at its lowest over the course of 
the year.  It varies in timing and duration from one RZ to another, and for any particular RZ, from one year to 
another.  In practice, a normative peak week or peak month CP is typically defined for each RZ (or for the 
Company as a whole, and for all of the various RZs in it, with some issue if the actual CPs of individual zones 
do not, in fact, coincide).  
3 Equivalent guidance is issued for companies operating wholly or partially in Wales by the Welsh Government 
(WG), Natural Resources Wales (NRW) and the Water Regulatory Authority (Ofwat). 
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setting sheets (third row); and results sheets (bottom row).  Recommendation: the diagram is 
extremely useful as it stands, within the model itself.  It could be supported to good effect by 
inclusion of a higher resolution mind-map style schematic in Demand Appendix 4, to depict the 
‘organic’ and ‘analytical’ structure of the demand forecasting implemented by the new model.   

 Tab W4 is a useful guide to new/occasional users. 
 
Blue tabs – these hold the base data that are drawn on in forecast runs.  It is agreed that having base 
data arrays held separately from computed arrays helps to maintain the integrity of source data, and 
facilitates efficient checking and updating of data files. 

 Tab B4 – property type data.  It is noted that the data provided here (property type profiles at RZ 
level, provided by Experian) are not used for consumption forecasting by SEW, on grounds that 
SEW’s data indicate that consumption does not vary greatly by property type. 

 Tab B9 – assumptions.  This tab records the assumptions used to produce forecasts for Main, 
Upper and Lower scenario variants.  The comment notes provide valuable explanations and 
justifications.    
The values used are determined by ‘expert’ practitioner judgement, having regard to range 
values from empirical data.  Recommendation: this is regarded as reasonable, but sensitivity 
tests to establish the impact of other possible values might be used to qualify the robustness of 
the values selected, especially in cases such as the exclusion of climate change effects in the 
Low Scenario (Tab W9, row 32, value = 0), and the absence of weather effects on personal 
washing under all scenarios (Tab W9, row 38, value 0 for all scenarios). 
The assumption that base year mPPC in new build homes will be as high as 135.6 lhd in all 8 of 
SEW’s RZs is justified by reference to a documented study.  Recommendation:  The reduction in 
PCC is 4.7 lhd compared to all metered HHs, which might need to be justified by reference to 
the demographics and behaviour of SEW customers compared to national average values.  
Sensitivity testing may again be useful to determine the materiality of different assumptions.   
 

Red Tab – this performs very useful data integrity checking.  Recommendation:  it was noted that 
the check in column D from row 15 to 51 refers to both values in column G and J, whilst data are 
mostly not present in column G.  It is recommended that the calculation be amended to check 
against column J only. 
 
Fawn tabs – these provide demographic projections for use in consumption forecasting.   
 
Orange tabs – these hold Household micro-component values (Ownership, Frequency of use and 
Volume data) for each of the seven key components of Household consumption, to enable per 
capita consumption data by component to be estimated. 

 All Tabs – it is noted that Company-average data are used for each of the individual RZs, with 
reconciliation against RZ specific data being under taken in Tab O8 (PCC reconciliation) to 
produce RZ-specific PCC values.  This approach is supported. 

 Data sources are well documented, throughout. 

 Tab O2 – the cited flowrates for power showers and mixer showers are low, compared to rates 
of new power showers and combi-boiler fed mixer showers; e.g. Axor, 26 l/min; Hansgrohe 
typically 16 l/min, only one in the available range of 12 l/min ). 

 Tab O4, clothes washing use and O5, dishwasher use – it is noted that the age of washing 
machine and dishwashers is used as a surrogate for efficiency values (the more modern, the 
more efficient), on grounds that reliable efficiency data are more difficult to obtain    

 Tab O5, other internal use.  It is noted that this is a broad category with a comparatively high 
total value.  Hand-washing has become a more frequent and a longer duration activity in recent 
years, as hygiene and food safety awareness has grown.  Separation of hand-washing as a key 
component may be worth consideration, though data shortage is likely to hinder its early 
adoption. 
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 Tab O7, external water use.  Whilst different values are determined for unmeasured and 
measured properties, and for new build and existing measured sub-types, and whilst main, 
upper and lower forecast values are determined, the resultant values appear to be applied to 
normal years and dry years equally, and to annual average and critical periods, again without 
any variation in the factors used.  Recommendation:  consideration might be given to deriving 
NYAA and DYAA values separately, and perhaps for critical periods separately from annual 
averages.   

 Tab O8, PCC reconciliation.  The reconciliation process resolves differences between measured 
and estimated values for periods when measured values are available, and distributes residuals 
according to estimates of the relative accuracy of the different components.  This places 
importance on the values adopted for relative accuracy, which are generally based on expert 
judgement supported by measured data.  Recommendation:  comparative analysis of the 
relative accuracy values adopted by different experts, supported by sensitivity tests might be 
considered as a means of assessing the impact of different decisions on the accuracy values 
that could legitimately be used. 

 
Brown Tabs – these perform analyses for other types of water use 
 

 Tab Br1 – this calculates Non HH consumption volumes, under defined weather scenarios, taking 
climate change into account, for each of SEW’s eight RZs. 

 

 Tab Br2 – this tab assembles total leakage (from Leakage Tab B7), on water taken unbilled and 
DSOU (distribution system operational use) volumes by RZ. 

 
Yellow Tab – This enables the user to select between Company-wide or individual RZs; between 
NYAA, DYAA and DYCP scenarios; and to select the base year for the forecasts (currently2016/17, 
not 2017/18). 
 
Pale Green Tabs – these collate data and perform intermediate analyses for the selected scenario 
(for demographics, base PPCs, HH weather effects, NHH volumes, leakage and minor use volumes, 
consumption and PPCs). 
 
Green Tabs -  these present computed results in well-designed tabular and graphical formats, for the 
selected scenario.   

 The PCC graphs Tab plots useful PCC forecasts against target values.   

 The uncertainty range Tab plots graphs showing main, upper and lower values of key data, for 
the selected scenario. 

 The EA reporting Tab delivers a completed EA Table WRP3 format compilation of data for the 
chosen scenario for the chosen RZ.  This is an extremely useful, time-saving and error-
eliminating output. 

 
Dark Green Tabs – these present a range of outputs for different purposes and audiences, including: 

 Tab DG1 – presents Company-scale forecasts of all key variables from both WRMP14 and 
WRMP19 analyses, on the same plot, from 2011/12 to 2043/44 and over the longer run to 
2077/78  

 Tab DG2 – tabulates NYAA, DYAA and DYCP distribution input data for all RZs from 2020/21 to 
2079/80 

 Tab DG3 – presents demand options data for use in wider WRMP19 options appraisal work 

 Tab DG4 – presents selected scenario data needed for revenue and tariff analysis 

 Tab DG5 - presents selected scenario data needed for target headroom modelling 

 Tab DG6 – tabulates data and plots graphs for use in the Appendix 4A demand report  
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The range of reports is evidently extensive, and has been developed as an effective means of 
delivering assured data to meet a wide range of needs across the Company. 
 
The provenance of the data presented in each of the tabs is clearly shown in the body of each report 
page, for date/version/scenario control purposes.  Recommendation:  If not implemented already, 
it is recommended that print-outs from all Tabs (as paper copies or as pdfs) be date, version and 
scenario stamped to provide origin and derivation certainty of all outputs.    



Independent review and audit of South East Water’s 2017 Demand Forecasting Model / HLSI / Oct 2017  

Hydro-Logic Services/ W0082 / Oct 2017  9 

Appendix 2: 
Summary and specific points arising from my review of SEW’s (draft) Appendix 4 on demand 
forecasting 
 
DWRMP19 Supporting Appendix 4 considers the question of ‘How much water is needed’ by SEW 
over the 2020 to 2045 planning horizon, and to some degree, beyond that.  It explains how the (thus 
far, baseline) demand forecast for water has been developed by the Company, using the new (2017) 
demand forecasting model, across the range of planning conditions (NYAA, DYAA and DYCP) and 
scenarios (baseline and final plan) required by the Company’s regulators, at individual resource zone 
(RZ) scale and for company area as a whole. 
 
I reviewed the provided (draft) version of Appendix 4 (and to a lesser extent, its five supporting Sub-
Appendices, 4E to 4E; see Table 1 above) as part and parcel of my audit and review of the Company’s 
demand forecasting model.  In doing so, my focus, consistent with my role as a reviewer of the 
demand forecasting model rather than as a commentator on the forecasts produced by it, was on 
the methodology followed, as opposed to on the appropriateness of the results produced.  
 
I found the document to be accessible, clear and, at one and the same time, both comprehensive 
and concise.  I made some suggestions as to how it could be improved further, at the margins, in my 
discussions with Richard Critchley (the author of the report, as well as the developer of the demand 
forecasting model) and Lee Dance, SEW’s Water Resources Manager, at the Company’s offices in 
Farnborough, on 19th October 2017.  The comments below summarise the points I raised and the 
suggestions I made.    It is appropriate to present them in a tabular format, for ease of reference 
against the original text. 
 

Comments on Appendix 4:  Demand Forecast – How much water is needed? 

Page Section Paragraph  Comment/Suggestion 

6 Exec 
Summary 

 The ‘what is the case’ and ‘why are we making the case’ subtitles 
are not appropriate in the context, in my view.  The purpose of the 
document is to explain how the demand forecast has been 
developed, so as to address the issue (not the case) of determining 
the magnitude, timing and distribution of demand for water across 
the Company (to enable the next step of determining how those 
demand challenges may best be met, if existing demand-side and 
supply-side measures are insufficient to do so).   The outcome of the 
analysis could be construed as creating a case (e.g. that there is 
enough water; or that there isn’t, and that further demand-side 
and/or supply-side measures are needed to restore an appropriate 
supply-demand balance) but the titles don’t suit the situation at all 
well.  

9   The 4A, 4B, 4C, 4D and 4E identifiers should be included in the titles 
of those reports. 

13 Table X  Equivalent tables showing the water balance of each of the 
Company’s individual RZs could be provided in an Appendix, if not as 
extra columns in the table in the text. 

14 2.5 3rd bullet A comment on reasoning for the non-use to date of tariffs (including 
incentive tariffs to reduce consumption in dry spells), and any plans 
to consider these for WRMP19 or thereafter would be appropriate. 

15 Table X  This is a useful summary.  Adding an additional column to the right 
to show the direction and strength of changes in the individual 
elements would be useful (using arrows of different width, 
perhaps?) 
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16 3.3 4th bullet The term ‘hard measures’ bears reconsideration?  

16 3.3 
3.4 

5th bullet Include a comment on controlling leakage, to address customer 
psychology that “we’ll do it if you do, not before” etc 

16 3.4 Para 3 The vision to be “customers’ first choice with industry-leading 
leakage performance …”  is trite; what choice have they got?  

18 4.1 3rd bullet Change to state “will complete our existing CMP … 

19 4.2.2 Para 3 Indicate the nature of the extrapolation used – linear, curve fitted to 
the data, or ? 

24 Fig Y  Give % differences from L to H for a couple of years in the planning 
horizon 

24 4.4 Para 1 Could add to the point made in the last sentence, that doing so 
would meet two aims: (1) complying with requirement to support 
housing growth plans; (2) providing headroom via over-estimation 
vs under-estimation  

26 5.1 Para 3 (1) The list of bullet points is introduced (usefully) as assumptions 
that are made … but #2 does not state what the assumption on 
the future metering programme is.   

(2) Provide concise evidence (in brackets) to substantiate the 
validity of the assumptions made, for each one (e.g. the 
evidence is at <  ref >. 

27 5.2 Para 1 
final 
bullet 

In SEW’s case (and for many other companies) … to avoid inferring 
that SEW is different or atypical in this regard (since it’s not) 

28 Table X  The Miscellaneous Internal Use category (cf Other Internal Use in 
the demand forecast model) is known to constitute a high 
proportion (>20%) of the total.  Given increased awareness and 
action on ‘hand washing’ for hygiene and food safety reasons, 
separation of this as a component might be considered?   

28 5.3 Para 2 It might be useful to indicate where the April 2012 to Sept 2103 
period lies on the temperature vs sunshine hours plot given as 
Figure X of page 30, to indicate how it corresponds to NYAA and 
DYAA conditions.  

29 5.3 Para 5 HR Wallingford (HRW), not Hydraulics Research Wallingford 

31 Table X  (1) Copy the note below the previous Table on p30 to define the 
conversion process that is used to calculate the factors shown in 
the Table.  

(2) Show the values in the Table as factors (per the title), not as % 
difference values, for consistency throughout (and to avoid 
confusion). 

31 5.6  Metering …. and the use of metered tariffs to promote water 
savings in dry spells? 

33 5.7 Para 1 Consider the need to take account of the baseline PCC in comparing 
bounce-back % from other companies.  Are 10% to 15% bounce-
back effects common?  Present the evidence.   

35 6.2 & 
Figure X 

Para 3 Harmonise the words used in the text and in the Figure:  demand or 
volume (not both, to avoid creating confusion) 

38 6.5 Title Change title to ‘Our approach to determining the effects of climate 
change 

38 Table X  (1) Copy the note below the previous Table on p30 to define the 
conversion process that is used to calculate the factors shown in 
the Table.  

(2) Show the values in the Table as factors (per the title), not as % 
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difference values, for consistency throughout (and to avoid 
confusion). 

39 Table Y  Put DYAA in the text in all three rows 

42 Table X  Add a note to state that the values are the same for NYAA, DYAA 
and DYCP conditions 

43 8.1 Para 3 Add a comment on how the Company expects to deliver the policy 
based assumption that baseline total leakage will be maintained at 
88.6 Ml/d. 

44 Table X  For improved clarity, re-word the note to read: These baseline 
leakage and consumption targets take account of all existing 
demand management and leakage management policies and 
measures, but do not take account of any new demand-side options 
that may be selected for inclusion in the final planning forecasts 

44 9.1 Para 3 Re-word to state that: The effect of climate change on consumption 
by households and the agriculture and horticulture is likely to 
increase unsteadily, but it is forecast to increase gradually, given the 
impossibility of being able to predict the timing and magnitude of 
actual changes.     

45 Figure X  The graph shows by RZ data, whilst the title shows by demand 
component data.  Change the data. 

48 9.4 Para 2 Explain the shift in the level and timing of the two curves 

50 Table X  Consider reformatting the final three columns to become two 
columns with two sub rows, to show Upper and Lower assumptions 
and values in line, for improved comprehension  

50 Table X  Consider shading the bottom row to differentiate the total values 
shown here from the component ones shown above  

52  Bullets 2 
and 3 

Create and indent the household point (2nd sentence onwards) and 
the population point as sub-point of the now one-line 2nd point. 

        
 
 
 



Independent review and audit of South East Water’s 2017 Demand Forecasting Model / HLSI / Oct 2017  

Hydro-Logic Services/ W0082 / Oct 2017  12 

 APPENDIX A:  Summary CV – Colin Fenn 
 

 
 
 

Dr COLIN FENN, B.A., PhD, CSci, CWEM, FCIWEM  
Career:  Director, Hydro International (2016-present); MD, Hydro-Logic Services (2011-
16); MD, CFonstream (2005-11); MD, HR Wallingford (2003~05); Director, then MD, WS 
Atkins Water (1996-2003); Consultancy Group Manager, Southern Science (1990~96); 
University Lecturer (1979-90); NERC PhD student, 1976-79. 
Highlights:  Chair, CIWEM Water Resources Panel (2000-present); ICE State of the 
Nation Reporter on Water, 1999 and 2012; Peer Reviewer, Water UK’s Long Term Water 
Planning Framework project (2016); Expert Witness, Public inquiries on WRMPs, 2006, 
2010; Expert Panel Member, WRMP19, Thames Water 2014~present; Member, Ofwat 
Taskforces on Resilience (2016) and AIM (2015), and Future Regulatory Panel, 2012-13.  
Member, London Water Advisory Group, 2012-16. 

Colin has provided expert evidence at many public inquiries, and high-level advice and consultancy services to 
many water companies, the Environment Agency, Ofwat, Defra, UKWIR, the National Audit Office, the Greater 
London Authority, the Parliamentary Environmental Audit Committee, WWF-UK, the World Commission on 
Dams, and EYDAP, the Athens Water Company (for the 2004 Olympics). 
He has written, edited and reviewed WRMPs for a number of water companies and regulators, and has been 
closely involved in the development and use of the AQUATOR water resources model for DO, resilience and 
abstraction management applications. 
Water Resources  experience  
Water Companies/ Water UK/ UKWIR 

 Retained Expert Panel Adviser to Thames Water on water resources planning for WRMP19, 2015 ~ date 

 Member of the Expert Review Panel for Water UK’s Long Term Water Resources Planning Project, 2016 

 Time series modelling of flow controls on salmon migration in R Test, for Southern Water, 2016~date 

 Framework provider to DCWW, Aquator water resources software platform, 2016~ 

 Audit of United Utilities’ Integrated Resource Zone Model, 2016 

 Framework consultant to Severn Trent Water, WRMP19 planning & modelling, 2015~date (ESI-APEM-
HLSI) 

 Framework consultant to DCWW, WRMP19 water resources planning & modelling, 2015~date (AFW 
Team) 

 Adviser to Southern Water on its Hampshire water resources planning options (2015~) 

 Audit and inter-comparison of the performance of WARMS2 and GARD2, Thames Water, 2015~2017 

 Chair of Southern Water’s R Test Salmon Working Group, determining the impact of flow, abstraction and 
other influences on the migration of salmon into and up the R Test, 2015 

 Development of a standalone AQUATOR model of Thames Water’s SWOX zone, 2012 

 Author, editor, reviewer of WRMPs for Southern Water, Dwr Cymru, Severn Trent Water and South East 
Water (1998~2012) 

 Conversion, verification and development of WRAPSim to AQUATOR model, South Staffs Water 2012 

 Review of and advice on the Water Resources Planning Guideline, South East Water, 2012 

 Expert witness for South East Water, public inquiry into dWRMP 2009, 2010 

 Editor, South East Water WRMP09, 2009 

 Project Manager, Atkins Risk and Uncertainty in water supply planning UKWIR project team (2003) 

 Supply-demand modelling & assessment, EYDAP/Athens Water, for the 2004 Olympic Games (1998-2000) 

 Demand forecasting for the 2004 Olympic Games, EYDAP/Athens Water (1998-2000) 

 Project Manager, Impact of Restrictions on Demand, UKWIR, 1997-98 

 Project Manager, Atkins DG1 (sufficiency of supply) UKWIR project team (1997) 

 Member of the 1996/7 UKWIR water industry definitions team 

 UKWIR client team member, Outage methodology project (1995) 

 Demand Forecasting Masterclass trainer, WTI, Tadley, 1995. 

 Development of demand forecasts for all Southern Water RZs, 1990-96 

 Determination of the DO of all Southern Water sources, 1990-1996 
Regulators / Government 

 Member of Ofwat’s AIM Taskforce, 2015~16 

 Member of Ofwat’s Resilience Taskforce, 2015 



Independent review and audit of South East Water’s 2017 Demand Forecasting Model / HLSI / Oct 2017  
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 Member of Ofwat’s Future Regulation Advisory Panel, 2014~14 

 Regulatory impact review of DOs, costs and levels of service in WRMPs for Defra (2013~14) 

 Workshop leader, adaptation of water resources management to climate change, for the EA, 2012 

 Development and testing of an abstraction incentive mechanism (AIM) for Ofwat (2011~12) 

 Expert review of Case for Change projections of 2050 supply-demand balance issues, for the EA, 2013 

 Expert advice to the EA on inter-basin transfers, 2012  

 Project Team Member, EA/UKWIR climate change in water supply planning project, 2010~12 

 Review of Stage 4 RoC for Wye, Usk and Cleddau, NRW, 2010 

 Expert witness for the GLA, public inquiry into Thames Water’s dWRMP, 2006. 

 Project Director, Impact of climate change on water resources, Defra, 2005 

 Reviewer of WRMPs, demand forecasts and leakage data for the EA (1997~2000) 
eNGOs 

 Retained Adviser/ Associate, water resources policy, WWF-UK, 2007~2017 

 Representative for WWF and the Blueprint for Water on Defra’s Abstraction Reform Group (ARAG) 

 Review of water company plans for PR14 & PR19 against the Blueprint for Water’s aspirations, 2014, 
2016/17. 

 Author of WWF’s critique of water resources planning methods (2011) 

 Co-Author of WWF-UK’s Itchen Initiative report, 2011 

Qualifications, training & publications/presentations 
BA Physical Geography, University of Sheffield  (1972-75) 
PhD (Hydrology, Statistics) University of Southampton (1976-79) 
>40 publications and >50 presentations on water resources & demand, hydrology, climate change impacts. 

Employment History 
2016 ~              Hydro International Ltd (Director, Hydro-Logic Services (International) Ltd.) 
2011 ~ 2016    Hydro-Logic Services Ltd (MD) 
2005 ~ 2011    CF Onstream Ltd (Owner/MD) 
2003 ~ 2005    HR Wallingford Ltd (MD) 
1996 ~ 2003    Atkins Water (MD, 2001-03; Director 1996~2001) 
1990 ~ 1996    Southern Water (Head of Water Resources, Southern Science Ltd)  
1979 ~ 1990    Worcester CHE/University (Senior Lecturer, Hydrology, & Course Leader, Earth Sciences) 
1976 ~ 1979    PhD student, University of Southampton 
1975 ~ 1976    Operations Research Engineer, Cleveland County Council 
1975 ~ 1975    Statistician, National Coal Board  
 
 
 



 

 

 

 




